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S IBBALDj See Eobeet (1641-1712), maybe considered 
as the most eminent representative of science and 
medicine in Scotland towards tlie close of the 17th century 
He was bom near Leslie m Fifeshire in 1641 Educated 
at Edinburgh, Leyden, and Pans, he settled as a physician 
in Edinburgh and soon rose to eminence His career is 
one of marked initiative he was the first professor of 
medicme in the university of Edinburgh, and the first 
president of the college of physicians, and, along with Sir 
Andrew Balfour, founded the botanic garden He was 
also geographer-royal, and his numerous and miscellan- 
eous writings deal effectively with historical and anti- 
quarian as well as botanical and medical subjects He 
died in 1713 

Amongst Sibbald's historical and antiquarian woiks may he men- 
tioned A 2 / of Fife and Ai?i?'oss(Edinbuigh, 1710, and Cupar, 

1803), uluch 13 still indispensable to the student of local Mstoiy 
and antiqiuties, An Account of the Saottish Atlas (foho^'EiihvLbxxi^x, 
1683) , Vindicim Scoticee lllustraim (folio, Edinburgh, 1710) , and 
Desciiption of the Isles of Oihicy and Shetland (foho, Edinbmgh, 
1711 and 1845) See also his Autobiography (Edinburgh, 1833), 
to which IS prefixed an account of his MSS 
Plate I SIBERIA (Russ Sihr, a word of unknown origin, 
piobably Permian) m the IGth century indicated tibe chief 
settlement of the Tatar khan Kutchnm, — Isker on the 
Name Irtish Subsequently the name was extended so as to 
and ex- include the whole of the gradually increasing Russian 
tension dominions in Asia, and m the first half of the 19th century 
it was applied to the immense region stretching from the 
Ural Mountains to the Pacific, and from the Arctic Ocean 
to the Chinese fiontier and the Kirghiz steppes This 
region, however varied m its separate parts, constituted a 
geographical whole having its own characteristic physical 
features The division into Western and Eastern Siberia 
which naturally came into general use had also a geogra- 
phical meamng In 1856, after the annexation of the 
Amur and Usuri regions, Eastern Siberia was extended 
so as to include the Russian dominions on the Pacific, 
although these latter lu reality belong climatically and 
physically to a quite separate region, — ^that of the North 
Pacific littoial j and, as the Russian dominions extended 
into the Kirghiz steppes, these last were also reckoned to 
Siberia, although mostly belonging in their physical 
' features to another geographical domain, — ^the Aral-Cas- 

' pian depression Later on these steppes were transferred 


to the “Orenburg region,” or to the “steppe region”, 
but, on the other hand, some districts which really belong 
to Western Siberia were included under this new denomi- 
nation What is now called “Siberia” has thus lost its 
geographical unity Theie still remains, however, for the 
geogiapher a vast tract of northern Asia which might be 
mcluded under this general name, as representing some 
special features characteristic of the region It would be 
limited by the Ural Mountains on the west, hy the Arctic 
and North Pacific Oceans on the north and east respect- 
ively, and on the south by a hne broadly corresponding 
to the 50th degree of latitude, running fiom the sources 
of the river Ural to the Tarhagatai range (thus separating 
the steppes of the Irtish basin from those of the Aral and 
Balkash basms), thence along the Chinese frontier as far 
as the south-east corner of Transbaikalia, whence it might 
he drawn to the Great Khingan, and along it to the upper 
Zeya (tributary of the Amur) and Udskoi Oatrog on the 
Sea of Okhotsk This wide area would be naturally 
subdivided mto Western Siberia (basins of the Ob and 
Irtish) and Eastern Sibena (the remainder of the region) 
Western Siberia would include the goverimients of Tobolsk 
and Tomsk, as well as the parts of Perm situated to the east 
of the Ural Mountains, and those northern parts of Semi- 
palatinsk which belong to the basins of the Irtish and the 
TohoU, while Eastern Siberia would include the govern- 
ments of Yemseisk and Irkutsk, the provinces of Yakutsk 
and Transbaikalia, together with the north-western part 
of the province of Amur and the northern parts of the 
Maritime Province In fact, the north-western parts of 
Manchuria situated between the Argun and the Great 
Khingan, as well as the upper parts of the Selenga and 
the Yenisei (Shishkit) belonging to Mongolia, are so in- 
timately connected with Eastern Siberia as regards their 
physical features that it is difficult for the geographer to 
separate them 

Since the inclusion of Uralsk, Turgai, Akmohnsk, andidmim 
Semipalatmsk within the goveinor-generalship of the^trative 
steppes, the present administrative subdivisions stand as 
follows — 

^ This natural subdivision bas been adopted by P Semenoff m bis 
valuable sketch of Western Siberia m Pictures^ Eusm (Jivopisnaya 
Eossiya), vol xi 

sxn — I 
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Ana 

Siiinic Vlile- 

Population ^ 

Pop ptr 
bq^uiie Milt 


531,982 

1,283,168 , 

24 

Tomsk 

329,039 

1,134,743 

34 

Y estem Siberia ^ 

861,021 

2,417,91b ’ 

28 


992,870 

421,010 

42 

Iikutsk 

309,190 

398,673 

12 

Yakutsk 

1,517,127 

243,443 

16 

Transbaikalia 

240,781 

497, 7b0 , 

21 

Eastern Siberia^ 

3,059,968 

1,561,086 , 

^1 

‘ Amui 

173,559 

40,533 i 

23 

j Maiitime Province 

730,022 

74,000 

10 

j Amui ’ 

903,581 

114,533 1 

12 

1 Total 

4,824,570 

j 4,093,535 1 

85 


Gtnenl It h evident tliat a territoiy so immeiibe — covering moie 
descrip than 25 degrees of latitude and 120 degiees of longitude — 
must include a great variety of orogiaphical and climato- 
logical chaiacters, and that the popular conception which 
persists in repi eventing Siberia as a snow-clad desert is 
erroneous In fact— not to speak of the iich prairies of the 
middle Amur and the TJbUri region, ■\\here the v^ild vine 
grows freely — ^we find m Sibeiia proper the very fertile 
black earth prairie steppes, or rather pampas, of the Tobol 
and Tshim^ — ^not mere patches of fertile land, but plains 
covenng some 25,000,000 acres and leady to iecei\e 
millions of inhabitants , the highlands of the Altai, with 
their rich valleys, alpine lakes, glaciers, and snow-clad peaks, 
— a country three times as large as Switzerland and pre- 
sentmg almost the same variety of aspects, the high plams 
of Eastern Siberia, where water-melons are giown in the 
fields durmg the short hut hot summer , the rich steppes 
of iMinusinsk, profusely adorned with flowers , the lower 
plateaus of Transbaikalia, embellished vnth the beautiful 
Daunan flora and supplying food to hundreds of thousands 
of cattle, the high mhospitable marshy plateaus of the 
Selenga and Yitim, vast hilly tracts densely covered 
with forests, and visited only by hunters and gold-diggers , 
and beyond these the frozen tundras of the north, — all these 
constitute an immense world, with the most striking con 
trusts of scenery and vegetation, of manneis and customs 
In one diiection only is the populai conception true 
throughout its extension Siberia is the coldest country of 
the world in consequence of its protracted and exceedingly 
severe winter This variety of characters will be best under- 
stood from the following brief sketch of the orography 
Oro The leading features of the orography of Siberia are so much at 
giaphy Taiiauce m our best maps that a feu uoids aie necessaiy to ex 
plam the \iews taken in what follows The inhabited distucts 
are ufiU laid down , hut the immense areas between and beyond 
these have only been visited by geographers and are mapped only 
along a few routes hundieds of miles apart The intermediate 
spaces are filled aeeoidmg to information deiived fiom native 
limiters 5Yith legard to a great many iiveis we know only the 
position of then mouths and their approximate lengths estimated 
by natives in teims of a day’s march Even the hydiogiaphical 
netwoik is very imperfectly known, especially in the unmhahited 
hilly tiacts^ The oiogiapliical lepresentation of Sibeiia is no 
thing moie than a combination of a few suiveys and journeys, in 
which conscious or unconscious hypothesis is resoited to in oider 
to connect the isolated facts As soon as the river systems of 
Sibeiia began to be approximately known, chains of mountains 
were drawn in all hilly tacts,— higher ones on the chief watasheds 
and lowei ones along the secondaiy ones This lepresentaton 
conveyed quite a false idea as to the suiface configuiaton of Siberia 
The immense plateaus which play so piedomiiiant a pait m the 

^ Governor generalships 

^ Tire ivide area between the middle Lena and the Amur, as well as 
the hilly tiacts west of Lake Baikal, the Yeniseisk mmmg region, and 
many others, are m this condition An instance of a map distnguish 
mg between suiveys and information deiived from natives is given on 
a cartoon of map 4 of J/em Russ Geogi Soc , General Geography, 

VOl ill 


stucture of Asia (as they also do in tie western paits of hToith 
Amenca) were quite o\ eilooked Chains of mountains weie diawii 
as it thej rose in the nudst of plains, where in reality we hare 
either the slopes of one side of the plateaus oi boulei -chains Lofty 
mountains appealed wheie none exist, as, for mstaime, iii those 
jjaits of Yakutsk where tubutaiies of the Lena and the Amur start 
Irom common maishes, and some of the highest chains were re- 
presented as nunoi upheavals because they aie pieieed by iiveis 
descending fiom the high plateaus to the lowlands It w'as only 
by making use ot iich unpublished collections of baiometiical 
observations for the calculation of hundieds of heights that many 
sections of Siheiia could he diawn,® and by going into a minute 
stud} of topographical mateiials scatteied through the bulky 
liteiatme of Siberia and ceitam MS field books— the whole con- 
tiolled by peisonal jomneys — that it became possible to aiiive at 
the following general conclusions as to the structure of the couuti} , 
which maybe of seivice until moie complete suiveys shall have 
given more leliahle data ^ This study has shown how piedomi- 
nant has been the part played in the formation of Siberia by huge 
sweflmgs of the earth’s must (plateaus), and how snboidinate that 
played by isolated chains of moimtains, which lattei aie regulated 
in their direction m north-eastern Asia by the boidei iidges of the 
plateaus, and it has enabled us to make out a close connexion be- 
tween the structure of CentialAsia and Tibet and that of noith- 
eastein Asia, and to establish a link between the two 
A vast plateau, beginning in the south at the foot of the gigantic Greav 
semicncular holder range of the Himalayas, and having the lofty plateau 
plateau of Pamu m the west and the little-known high tiacts of 
the upper Hoang-ho and Yang tse-kiang in the east, extends 
towards the north eastern extremity of Asia Bioadly speaking, 
it has the shape of a South America pointed towards Behiiiig 
Stiait It attains a width of no less than 1800 miles and an 
altitude of from 11,000 to 14,000 feet in the south , but both 
width and altitude dimmish towards the noith-east In north- 
west Mongolia the average height is hut 4000 to 5000 feet, and 
this diminishes to 3500 feet in the Yitim plateau , while its width 
IS not moie than 700 miles in the latitude of Lake Baikal On the 
50th parallel of latitude theie occurs in the plateau a bioad lateral 
indentation, occupied by Lake Baikal and the plains of Eansk, 
and tins lenders the resemblance of the plateau to South Ameiica 
still more stiikmg This immense plateau is the lemaiuclei of a 
vast and very old continent, which, so far as we know, has not 
been submerged smce at least the Devonian period ® It extends 
from the Himalayas to the land of the Tchuktchis, but does not of 
course present a plane surface of the same altitude in all its parts 
It IS diversified in the following ways (1) Like other plateaus, it 
has on its suiface a number of gentle eminences {angehaufte Geliigc 
of Kittei), which, although leachmg great absolute heights, aie 
relatively low These chains for the most part follow a north- 
easterly direction m Siheiia , but m the southern paits of the 
plateau, as we appioaeh the Himalayas, they seem to assume a 
duection at light angles (towards the north-west) (2) On the 
ontskuts of the plateau there aie several excavations which can 
best be hkened to gigantic trenches, like railway cuttings when 
with an insensible giadient a higher level has to be reached 
These tienches foi successive geological periods have been the 
dramage valleys of immense lakes (piobahly also of glaciers) winch 
formeily spiead ovei the plateau, oi fioids of the seas which sui- 
lounded it How the chief commercial loutes have been made to 
follow these tienches to reach the higher level of the plateau 
Then steep excavated sides, which have the appearance of chains of 
mountains to the tiavellei who follows the bottom of the tiench, 
have often been desenhed as such , in reality they aie meiely uui- 
lateial slopes, wluch may best he compared with the steep slope of 
the Jura tinned towards the Lake of Geneva We have examples of 
such trenches m the valley of the IJda to the east of Lake Baikal 
(route to the Amui) , in the valley of the Oikhon, leading to 
tlrga and Mongolia (lonte to Peking), with a hiancli up the 
Djida , in the broad depression of the tflungur leading from Lake 
Eaisan to Baikal , and in a few others which have been utilized as 


® A catalogue of heights m East Siberia is given in the appendix 
to the present -writer’s “ Report on the Olekma and Vitim Expedition ” 
{Mem Russ Geogr Soc , General Geography, vol in , 1873) , also in 
Petemann's Mvtlh , 1872 The height of Irkutsk, taken as a liasis 
for the catalogue, has been determined since that date by a levelling 
through Siberia at 1486 feet 

* "General Sketch of the Oiograpliy of Sibeiia,” with map and 
sections, and “Sketch of the Orography of Mmusinsk, &c,” by the 
same writer (same series, vol v, 1875) The views taken in these 
wntmgs have been embodied by A Petermann in his map of Asia, 
sheet 58 of Stieler’s Sand Atlas 

® The great plateau of North Ameiica, also turning its narrower 
point towards Behiing Strait, naturally suggests the idea that there 
was a peuod m the histoiy of our planet when the continents turned 
their naiiow extremities tow'ards the northern pole, as now they turn 
them towards the southern 
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routes from the Lena to the Sea of Okhotsk (3) There are, moreover, 
tTO terraces m the plateau, — a highei and a lower, which are veiy 
well pionoimeed in Tpansbaikilia. v ) and in Mongolia The 
Yablonovoi range and its south-western continuation the Kentei 
aie border iidges of the upper terrace Both rise verj gently 
above it, but have steep slopes towards the lowei terrace, which is 
occupied by the Nertehinsk steppes in Tiansbaikalia and by the 
Gobi in Mongolia (2000 to 2500 teet above the sea) They nse to 
from 5000 to 7000 feet aboie the sea, the peak of Sokhondo in 
Transbaikalia reaches neaily 8500 feet Seieral low chains of 
mountains have then base on the lower terrace and run from 
southwest to north-east, they are known as the N’ertehinsk 
Mountains m Transbaikalia, and their continuations reach the 
noitliern parts of the Gobi ^ 

Border- The great plateau is fiinged on the north west by a series of high 
ridges of bordei-ndges, which have their southern base on "the plateau and 
great then northein at a much lower level They may he tiaced fiom 
plateau the Thian Shan to the arctic cucle, and have an east noith easterly 
direction in loivei latitudes and a north-easterly direction faither 
north Both the Alai ridge of the Pamir, continued by the Kokshal- 
tail range and the Khan Tengn group of the Thian-Shan, and the 
Sailughem range of the Altai (see Tomsk), which is continued, in the 
opinion of the piesent wnter, in the yet unnamed lorder-ridge of 
"West Sayan (hetweeu the Bei-khem and theUs),- helongto this cate 
goiy There ai e, how eyer, in these horder-ndges several breaches of 
continuity,— broad depressions or trenches leadmg from Lake Bal 
hash and Lake Zaisan to the upper parts of the plateau On the other 
liandjthei e are on the western outskirts of the plateau a few mountain 
chains which take a direction at nght angles to the above (that is, 
from the north-west to the south east), and paiallel to the great 
line of upheavals in south-west Asia The Tarbagatai Mountains, 
on the borders of Siberia, as well as seyeral chams in Turkestan, 
are instances of these upheavals But, notwithstanding these com 
plications, it remains certain that the Alai Moimtams, the Khan- 
Tengii gioup, the Sailughem lange, and the "West Sayan aie border 
ridges of the high plateau fnnging it fiom 70“ to 100“ E long 
These border-ndges contain the highest peaks of their respective 
regions , they are immense walls which render access to the high 
plateau extremely difficult, unless the traveller follows the above 
mentioned trenches Beyond 100“ E long the above structure is 
complicated by the great lateral indentation of Lake Baikal But 
around and beyond ihis lake we again find the same huge boider- 
ndge frmging the plateau and tunung its steep north western 
slope towards the valleys of the Irkut, the Barguzin, the Muya, 
and the Tchara, while its southern base lies on the plateaus of the 
Selenga (nearly 4000 feet high) and the Yitim (see Teahsbaikalia) 
The peaks of the Sailughem range reach fiom 9000 to 11,000 feet 
above the sea, those of West Sayan about 10,000 In East Sayan 
is Munku-Sardyk, a peak 10,000 feet high, togethei with many 
others fiom 8000 to 9000 feet Farther east, on the southern shoie 
of Lake Baikal, Kliamar daban uses to 6900 feet, and the huge 
dome-shaped, bald summits of the Barguzin and Southern Mup 
Mountains attain an elevation of 6000 to 7000 feet aboie the sea- 
level The oiography of the Aldan legion is but little known, 
but travellers who journey fiom the Aldan (tributary of the Lena) 
to the Amur or to the Sea of Okhotsk have to cross the same 
plateau and its border-iidge, the former becoming naaiower 
and barely attaining an average altitude of 3200 feet Whether it 
piojects farther into the land of the Tchuktchis remains unsettled, 
although the probahihty is that it does 
Longi- A typical feature of the noith-eastern border of the high plateau 
tudmal IS a succession of hioad longitudinal® valleys along its ontei base, 
valleys shut in on the outei side by w alls of wild mountains having a a eiy 
steep slope towards them Formerly idled with alpine lakes, these 
valleys have now a flat alluvial sod occupied by human settlements, 
and aie wateied by rivers which flow along them before they make 
their way to the noith through narrow gorges pierced in the 
mountain- wall jnst mentioned This structure is seen in the valley 
of the IJs in West Sayan, in that of the upper Oka and Irkut in 
East Sayan, in the valley of the Barguzin, the upper Tsipa, the 
Muya, and the Tchara, at the foot of the Yitim plateau, as also, 
probably, m the Aldan ^ The chams of morintams which fringe 
these valleys on the north-west belong to the wildest paits of 
Siberia They are named the Usinsk Mountains m West Sayan 
and the Tunka Alps m East Sayan , the latter, pierced by the 
Angara at Irkutsk, m all probability are continued north-eastwards 

1 The lower terrace is ohvioasly contmuecl m the Tanm hasin of East 
Turkestan , hut in the present state of our knowledge we cannot determine 
whether the further continuations of tlie border ndge of the higher terrace 
(Yablonovoi, Kentei) must he looked for in the Si eat Altai or m some other 
range situated farther to the south There may be also a breach of continuity 
itt some depression towards Barkul 

2 See “ Orographioal Sketch of Minusinsk, &e id supra 

3 The word "longitudinal " is here used in an orographical not a geological 
sense Meglitzki m 1866 and recently M Chersky have shown that these 
valleys are not synclmal foldings of rocks , they seem to be erosion valleys 

* We do not know at present whethsi the same stmctare is evluhited m 
the Altai at the foot of the Sailughem range The upper Bukhtarma valley 
seems, however, to belong to the same type 
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m the Baikal Mountains, which run from Iikiitsk to Olkhon Maud 
and the Sijatoi Nos peninsula of Lake Baikal, thus dividing the 
lake into two parts, the great and the little ^ The Eurguzm 
Mountains (on the right bank of the Barguzin rnei) and the 
Noithem Muja range contmue them farthei to the noith east, and 
most piohahly tliej are prolonged still faither on the left bank of 
the Aldan 

A stnp of alpine region, 100 to 150 miles in breadth, fringes the Alpine 
north-western border of the plateau beyond the ndges just men remon 
tioned This constitutes what is called in Eastern Siberia the 
taiga it consists of separate chains of mountains whose peaks nse 
from 4800 to 6500 feet above the sea, beyond the upper limits of 
forest vegetation (the (joltsg), while the narrow valleys afford diffi 
cult means of communication, then floois being thickly coveied 
with boulders oi else swampy, the whole is clothed with thick 
impenetiable forests The orogiaphy of this alpine region is very 
imperfectly known , but the chains have a predominant direction 
from south-west to north east They are described under difierent 
names m Siberia —the Altai Mountains (see Tomsk) in Western 
Siberia, which also belong to this category, the Kuznetskiy Ala-tau 
and the Us and Oya Moimtams in West Sayan (see YnKisEiSK), 
theNijne-Udinsk taiga oi gold mine district, several chains pierced 
by the Oka nver, the Kitoi Alps in East Sayan, the mountains of 
the upper Lena and Kuenga, the Olekminsk gold-mine distnct, 
and the yet unnamed mountains which pi otrude north-east between 
the Lena and the Aldan 

A broad belt of elevated plains, ranging hetw'een 1200 and 1700 Elevated 
feet above the sea, extends beyond these alpine regions These plains 

& which are entered by the gieat Sibeiian highway about 
and extend farther in a south westerly direction, ranging 
the Altai Mounuins, aie the true abodes of Kussian colonizers, 
they are fertile for the most part, although sometimes diy, and are 
rapidly being coveied with Eussian villages About Kansk in 
Eastern Siberia they penetrate m the foim of a broad gulf soiith- 
eastwaids as far as Irkutsk Those on the uppei Lena, having a 
somewhat greater altitude and being situated in higher latitudes, 
are almost wholly unfitted for agncnlture The north-western 
border of these elevated plains cannot yet be deteimined with 
exactitude In the region between Yiluisk (on the Yilm) and 
Yeniseisk a bioad belt of alpine tracts, xeaching their greatest ele 
V ation in the northern Yeniseisk taiga (between the Upper and the 
Podkamennay a Tunguzka) and continued to the south-w est lu low er 
upheavals, sepaiates the elevated plains from the lowlands which 
extend towaids the Arctic Ocean In Western Siberia these high 
plains seem to occupy a nanowei aiea towards Barnaul and Semi- 
paJatmsk, and it is difficult to say whether they are separated by 
an abiupt slope from the Aial Caspian depression 
Farther to the north-west, beyond these high plains, we find a Northern 
bioad belt of lowlands extending as far as the IJral Mountains lowlands 
and the Arctic Ocean This vast tiact, winch is now only a few 
dozen feet above the sea, and most probably was covered bv the sea 
during the Post-Phocene period, stretches from the Aial-Caspian 
depression to the lowlands of the Tobol, Irtish, and Ob, and thence 
towaids the lower parts of the Yenisei and the Lena Only a few 

S iarate mountam ranges, like the Byrraiiga on the Taimyr penm- 
a, the Syverma Mountains, the Yeikhoyansk and the Khara- 
utali ranges, diveisify the monotonous surface of these lowlands, 
which are covered with a thick sheet of black earth in the south 
and assume the character of barren tundias m the north (see 
Tobolsk and Yeniseisk) 

The south-eastern slope of the great plateau of Asia cannot pro- South- 
perly beieckoned to Sibeiia, although, parts of the proviuce of eastern 
Amur and the Maritime Province are situated on it , they have slops of 
quite a diffeient character, climate, and vegetation, and ought plateau 
propeily to he leckoned to the Manchuiiaii region As already 
said, we have to the east of the Yablonovoi border ndge the lower 
teirace of the high plateau, leaching about 2000 to 2500 feet in 
Transbaikalia and extending farthei to the south-west thiough the 
Gobi to East Trakestan The south-eastern edge of this lower 
tenace is frmged by a massive boider-iidge— the Khingan — ^vvhich 
runs m a noim easterly duection from the Great Wall of China to 
the sources of the Nonni ula The travellei crossing it from the 
west IS baldly aware of its existence , hut it has a very steep slope 
towards the east, and foims a most unpoitant boundary for the 
Manchurian flora, which does not extend ovei the plateau. The 
northern paits of the Elingan aie quite unexploied , the most 
noitheily pomt that has been visited is the sources of the Gah, 
wheie the piesent miter crossed it on his way to Mergeh , and we 
have no direct data for determining where it is crossed by the 
Amur But, considering the structuie of the country on the left 
hank of the Amur, it appeals probable that this nver crosses it 
below Albazm (between Toibuzina and Kuznetsova, wheie it makes 
gieat windings), and the Zeya where it is joined by the Giliu,— 

S !Clhe deep crevioe filled up by Lake Baikal would thus appear to be made 
up of two longitudinal vaUeye connected together hy the passage between 
Olkhon and Svyatoi Nos 

6 " leveUing of Sibena,” m luvesiia of the Eussian Geogr Soo , voL xn 
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tlie upper parts of the Zeya florving on the plateau, wlnle the Ud 
flows at its base , so that, as shown elsewhere with greater detail,^ 
we must admit the Okhotsk coast-range to be a continuation of the 
Great Khuigan The StanoToi lange was drawn on old maps to 
connect the Okhotsk lange with the Yablonovoi , but the journeys 
of the gieat Sibenan expedition have shown that in reality no such 
lange exists,— the uppei tnbutanes of the Gilui (tiibutary of the 
Amur) and those of the Konam (basin of the Lena) having then 
sources in common marshes on the plateau 
A narrow alpine region (40 to 50 miles), consisting of a senes of 
short secondaiy ndges paiallel to the border -ndge, fnnges this 
latter on its eastern slope Two such plications may be distinguished, 
corresponding on a smaller scale to the belt of alpine tracts fring- 
ing the plateau on the north-west The resemblance is further 
maintained hy a broad belt of elevated plains, ranging fiom 1200 
to 1700 feet, which follow the eastern border of the plateau The 
eastern Gobi, the occasionally fertile and occasionally sandy plains 
between the hTouni and the Sungari, and the iich plains of the 
Bureya and Selunja in the Amur province belong to this belt, 
400 miles in breadth, the surface of which is diversified by the low 
hills of the Ilkhun-alin, the Elhulun, and the Tnran These high 
plains are bordered on the south east by a picturesque chain of 
mountains (the Amur gorge of which has been often descnbed), — 
tlie Bureya Mountains (also Little Khingan) It extends, with 
unaltered character, from Moukden and Ghirin (Kirm) to Ulban 
Bay m tlie Sea of Okhotsk (close by the Shantar Islands), its peaks 
covered from top to bottom with a rich forest vegetation rising to 
a height of 4500 to 6000 feet A lowland belt about 200 miles 
bioad runs in the same direction fiom southwest to north-east 
along the outer bolder of the above chain The lower Amur 
occupies the northern part of this broad valley These lowlands, 
covered with numheiless marshes and lakes, seem to have emerged 
from the sea at a quite recent geological penod , the rivers that 
lazily flow over their surface are still excavating their valleys 
They are shut off from the Pacific by an alpine belt as yet but im- 
perfectly known, in which at least two separate high chains (the 
Prihrezhnyi and the Tatar) can be distinguished,— then continua- 
tions piobably appearmg m S4 .gh4LIN (ju)) Kamchatka 
contains several chains, the orography of which is almost quite 
unknown 

Geology The geology of Siberia is stdl but incompletely known , some 
detached regions ha\ e been explored, while the vast intermediate 
spaces remain untouched Yiewed broadly,® the gieat plateau with 
the alpine tracts fnnging it on the north-west and south-east is 
built up of Palseozoie rocks On the Yitim and Selenga plateaus 
immense tracts are composed exclusively of granite, grenatite, and 
syenite, with subordinate layers of gneisses, which very often are 
mere modifications, more or less stiatified, of the granites and 
syenites In some of the ndges that run over the suiface of the 

E lateau we find a vanety of metamorphic slates, with suboidinate 
lyers of crystalline limestones Extensive beds of lava occui m 
some parts of the plateau, and in the valleys of the rivers layers 
of Tertaary sands with petnfied wood {Ciiprmonmjlum aleuitcum) 
The plateaus of the Yitim and the Selen^ are covered with erratic 
boulders brought fiom gieat distances and show unmistakable 
traces of glaciation , and immense lakes — small m compaiison with 
their former size— and extensive maishes covei large aieas Besides 
older metamorphic slates and granites, Silmian and most probably 
Devonian rocks are widely spread on the lower plateau and in the 
low chains of mountains which rise above its surface Silver, lead, 
gold, and iron are found m these mountains, as also precious stones 
Jurassic deposits, yielding many species of fossil insects and plants, 
occupy seveial large depressions They are all of fresh-water origin 
and were deposited in great lakes Like the Jurassic beds of China 
and Turkestan, they contain layers of coal The alpine tracts in 
the north west of the plateau aie built up of gianites, syenites, 
gneisses, and chiefly of metamorphic slates, the age of which cannot 
yet be pieciselyascei tamed (Laurentian, and possibly also Silunan, 
or even Devoinan) Talc schists, and especially clay slates, both 
intersected with veins of quartz, have also a veiy great development 
here The alluvial and glacial deposits of the valleys contain a 
nch percentage of gold, derived fiom the tutuiataon of the day 
slates and then quartz veins Conglomeiates, belonging piobably 
to the Tertiary peuod, fill seveial valleys Unmistakable tiaces 
of glacieis have been foimd m West and East Sayan, as also in the 
Olekma and Yitim regions In the Altai the mountains aie built 
up of gianites, syenites, and diorites covered with metamoiphic 
slates belonging to the Laurentian, Silurian, Devonian, and Cai- 
bonifeioiis peiiods The Juiassic strata on the outskiits are all 
fresh- watei deposits and contain coal, as m Eastern Siheiia and 
China The Ala tau are of more modern oiigm, contammg ex- 
tensive Jmassic beds, no longei deposited in depiessions,bnt entering 
into the stiucture of the hills The elevated plains of Western 
and Eastern Sibeiia liaveamoie waned structuie On the Lena 

1 “ Orogiapliical Sketch of Bast Siheiia,” ut supra 
2 For further details, see the desciiptions of the diffeient provinces of 
Siberia 


and the Yenisei we find Silurian, Devonian, Carhonifeious, and 
Tiiassie marine deposits, coiered here and there with ftesh-watei 
Jurassic Immense tracts on the upper Lena aie covered with 
horizontal sheets of led sandstone, the age of which is not yet 
determined, but seems to be Devonian , while in the goveinment of 
Irkutsk large aieas are covered \ntli Jurassic coal-bearing sand- 
stones The same stiucture is found on the outskirts of the Altai, 
the Carbonifeious and oldei slates havmg depressions coveied with 
hoiizontal strata of Jurassic coal-beaniig sandstones The hilly 
tracts which rise amidst the Eastern Sibeiian plains on the Angaia 
and Yenisei consist also of granites, syenites, and dioiites coieied 
with Palaeozoic rocks up to the Carhonifeious, while Jurassic stiata 
aie found m the Yilui Mountains The bi oad lowlands of Westei n 
Sibeiia aie covered thioughout with Post Pliocene deposits which 
conceal the older rocks, — shells from this penod having been found 
as far south as Omsk (55° N lat ) The lowlands and plains of 
Eastern Siberia exhibit a greater vanety of stiucture, — Caibon 
iferous, Tnassic, maime Jmassic, and Chalk deposits being met 
with both in the deepei ravines and m the few ndges which appeal 
beyond 60“ U lat Extensive layers of fresh- watei Teitiaiy have 
been found m depressions of the plateau, in some valleys of the 
alpine r^on, and m the plains and lowlands 

There has been much discussion as to the extent of the glaciers Glacia- 
m Sibeiia during the Glacial penod, — the want of polished and tion 
sciatched surfaces like those of Scandinavia having been uiged as 
proof that they cannot have been consideiable It must neverthe- 
less be held that the high plateau was at one time coveied with a 
vast ice sheet, and that m the alpine regions of the Altai, Sayan, 

Olekma, and Aldan glaciers had a much greater extension than at 
present, descending m the valleys to at least a level of 2000 feet 
above the sea, and coveiing the subordinate swellings between the 
mountain langes Thick layers of Post-Glacial deposits, indicating 
a chmate somewhat more genial than the present, and containing 
nnmbeiless lemains of extmct mammals, are extensively spread both 
in valleys throughout the lowlands and on the islands of the Aictic 
Ocean , while in the tundias of the noith well preserved carcases of 
the mammoth andihmoceros aie occasionally found in the frozen soil 

Traces of Palaeolithic man have not as yet been met with in 
Siberia , but relics of the Neolithic period aie exceedingly numerous 
One may almost say that they have been found wheiever they 
were looked for, especially on the hanks of the numheiless lakes 
with which Sibeiia was dotted during the Lacustrme penod (see 
below) 

Yolcanic foimations, so fai as is known, appeal chiefly along the Vol- 
north-westem bordcr-iidge of the great plateau Ejections of basaltic canoes 
lava have been found on the southeni slope of this udge, extend- 
ing over wide aieas on the plateau itself, on a stretch of moie than 
600 miles, — namely, in East Sayan about Lake Eossogol and in 
the valley of Tunka (iivei Iikut), m the vicinity of Selenghinsk, 
and widely spiead on the Yitim plateau (iiveis Yitim and Tsipa) 
Extensive layers of trap covei more than 1200 miles along the 
Tungnxka , they appeal also in the Noiil Mountains on the Yenisei, 
whence they extend towards the Ai ctic Ocean Basaltic lavas aie also 
reported to have been found m the Aldan region On the Pacific 
slope extinct volcanoes (mentioned m Chinese annals) have been 
found in the Ilkhuri-alin Hills to the east of Meigen 

The mmeial wealth of Siberia is considerable Gold dust is found Minerals 
m almost aU the alpine regions fringing the great plateau, wheie 
clay slates, tale slates, and dioritic slates, intersected hy quaitz veins, 
make up the bulk of the mountains The chief gold-mining regions 
in these tracts aie the Altai, the upper (oi Nijiie-Udinsk) and the 
lower (or Yeniseisk) iaigas, and the Olekma legion Gold is fonnil 
on the high plateau in the basin of the nppei Yitim, on the lower 
plateau in the Nertchmsk district, and on the uppei tnbutanes of 
the Amur (especially the Oldoi) and the Zeya, in the iioith-east con- 
tinuation of the Nertchinsk Mountains It has been discoveied 
also m the Buieya range, and in its noith-east continuation m the 
Amgun region Anrifeious sands, but not very nch, have been dis- 
covered in the feedeis of Lake Kliangka and the Suifuii nvei, as 
also on the smaller islands of the Gulf of Petei the Gieat Silvei 
and lead oies aie found in the Altai and the Neitclnnsk Mountains, 
as well as coppei, cinnahai, and tin, lion oies aie known at seveial 
places on the outsknts of the alpine tiacts (as about Iilcutsk), as 
well as in the Selenghinsk legion and in the Altai The chief iron- 
woiks of the Urals aie situated on the Siberian slope (see Ueal) 

Coal occms in many Jurassic fresh-water basins, — namely, on the 
outskirts of the Altai, in south Yeniseisk, about Iikutsk, m the 
Neitchmsk district, at many places in the Mautime Province, and 
on the island of Saghahn Beds of excellent giaphite have been 
found m the Kitoi Alps (Mount Alibert) and in the Tuuikhansk 
district Rock-salt occuis in thinnei deposits at several places on 
the Lena and in Tiansbaikaha, and salt spxings aie numeious, — 
those of Ust kut on the Lena and of Usolie near Iikutsk being the 
chief A large number of lakes, especially in Tiansbaikaha and 
in Tomsk, yield salt Lastly, from the Altai region, as well as from 
theNeitchinskMolmtains, piecious stones, such as jasper, malachite, 
heiyl, dark quartz, and Die like, aie exported The Ekatennbuig 
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stone-polishing ivoiks ui tlie Uials and those of Kolyvan intLe 
Altai aie well known 

The oiography sketched above explains the great development 
of the iiver-sj stems of Siberia and the unitormity of their course 
The three chief nveis— the Ob, the Yenisei, and the Lena— take 
their rise on the high plateau or in the alpine legions fnnging it, 
and, after descending from the plateau and piercing the alpine 
legions, flow foi a feiv thousands of miles over the high plains 
and lowlands before they reach the Aietie Ocean The three 
smaller nveis of north-eastern Siheiia— the Yana, Indighirka, and 
Kolyma— have the same general character, their courses bemg, 
however, much shorter, as in these latitudes the plateau approaches 
the Aietic Ocean The Amur, the upper tributaries of which nse 
in the eastein border ridge of the high plateau, is similar The 
Shilka and the Aigun, which foim it, flow first towards the north- 
east, through the bendings of tbe lower teiiace of the great plateau , 
fiom this the Amur descends, traversing the Great Klungan and 
flovnng down the ten aces of the eastern slope towards the Pacific 
A notewoithj feature of the pnncipal Sibenan nveis is that each 
IS formed by the junction of a pair of great rivers Esamples are 
the Ob and the Irtish, the Yenisei and the Angara (itself a double 
river formed by the Angara and the Lower T^guzka), the Lena 
and the Vitim, the Aiguh and the Shilka, uniting to form the Amur, 
w hieh in its tnm receives a tiibutaiy as large as itself, — the Sungan 
Owing to this twofold composition and to the circumstance that, 
the alpine regions once crossed, their course lies over the high plains 
and lowlands and crosses the few ndges which rise above the plains 
(as, fo: example, the Yenisei below Yeniseisk), instead of follow mg 
the valleys betu een them, the nveis of Siberia offer immense advan 
tages for inland navigation, not only in the hne of their main direc 
tion fiom north to south hut also across it, t e , fiom west to east 
It is this cucumstance that has facilitated the lapid mvasion of 
Siberia by Piussian Cossacks and hunteis thej followed the coiuses 
of the double rivem in their advance towards the east, and discovered 
short poitages which permitted them to transfer their boats from 
the system of the Ob to that of the Yenisei, and from the latter to 
that of the Lena, a tributary of which— the Aldan— brought them 
close to the Sea of Okhotsk At the present day steameis ply from 
Tyumefl, at the foot of the Urals, to Semipalatmsk on the border of 
the Kirghiz steppe and to Tomsk in the very heart of Siberia And 
the time is not far distant when the Ob and the Yenisei, both tra 
versing the high plains on neaily the same level and sepaiated only 
by low hills, w ill be connected by a canal, thus pcimitting steameis 
to reach Kiasnoyaisk and Irkutsk As the population becomes 
denser no difficulty should be found m connecting some of the 
navigable tnbutaiies of the Yenisei with one of those of the Lena, 
for they flow vvitlim a short distance from one another on the high 
plain, and Cossack boats have already been tianspoited fiom the 
Yenisei to the Lena An uninterrupted water communication will 
then have been established from Tyumeh to Yakutsk, Aldausk, and 
the gold-mines of the Yitim Owing to the great plateau separating 
the Lena fr om the Amur , no easy vvatei commumcation can he estab- 
lished between the latter and othei Sibeiian iiveis The tnbutaiies 
of the Amur (the Shilka with its affluent the Ingoda) become navi- 
gable only on the lowei terrace of the plateau But the trench of 
the Uda to the oast of Lake Baikal offeis an easy access foi a railway 
up to and aci oss the high plateau , and at the very foot of its eastern 
hoidei-ndge lie Tcliita, vvhence boats are floated down (m sprmg) 
to the Pacihc, and Kertchinsk, wfflenee steameis may ply to the 
mouth of the Amiii, as also up the Sungan to Ghinn and up the 
Usiui to Lake Khangka Unfoitunately all thenvers aie frozen 
for many months eveiy year Even in lowei latitudes (52° to 55° 
K ) they aie ice bound from the beginning of November to the 
be^nniug of hlay^ , while in 65° N lat they are open only foi 90 
to 120 clays, ancl only foi 100 days (the Yenisei) oi even 70 days 
(the Lena) in 70° N lat Dunng the cold wintei the smallei 
tiibutaries freeze to the bottom, and about 1st January Lake Baikal 
becomes covered with a solid crust of ice capable of heamg files of 
loaded sledges 

The chief nveis of Siberia are the following (1) The Oh (Obi) 
IS formed by the confluence of the Biya and the Katun (400 miles), 
both of which use in the Altai Mountains , it flows north west and 
north foi 2120 miles, past Baiuauf, Tomsk, and Naiym, and enters 
the gieat Ob Bay of the Arctic Ocean Its tiihutaiy (2) the Irtish, 
which joins it in 60° N lat , has an even greater len^h (2520 miles) 
It rises in the high plateau, under the name of Black Irtish (500 
miles) , then, descenchng from the highlands, it enters Lake Zaisan, 
vvhence it flows north and noitli west, past Semipalatmsk, Omsk, 
and Tobolsk, to join the Ob It leceives a great numhei of tnbn 
taiies, the chief being the Tobol, the Ishun, and the Tara Tyumefi 
on the last-named w3l soon be connected by lail with Perm on the 
Kama, and is already the head of a great line of water commuiuca 
tion , navigation is also open to Lake Zaisan and for a considerable 
distance up the Black Irtish. The chief tnhutanes of the Oh are the 

1 The Lena at Verkholensk is navigable for 170 days, at Yakutsk for 153 
days , the Yenisei at Krasnoyarsk for 180 days , see Imstn of the Eastern 
Sibenan Geographical Society, vol xn sg 


Anm (160 miles), Teharjsh (230j, Tom (450), Tchulym (600), Ket 
(240), and Sosva (200),— all foi the most part navigable (3) The 
Yemsei rises on the high plateau in north-western Mongolia, where 
it is formed by the confluence of two great rivers— the Shibhkit and 
the Bei khem— and has the name of Ulu-khem After debcending 
the high plateau on the Chinese frontier, it flows north and enteis 
the Aictic Ocean in a deep bay situated close by that of the Ob 
The aiea of its basm is estimated at 1,380,000 squaie miles It 
receives (4) the Upper Tunguzka or Angaia (11 OO miles), which 
itself has a basin of 275,000 square miles, (5) the Podkameniiaja 
Tunguzka, and (6) the Lowei Tunguzka The Angara, whose mhu- 
taiies on the left (Irkut, Oka, and Uda) are each large rivers, flows 
from Lake Baikal (40 miles above Irkutsk) and, describing a huge 
bend to the noith east, joins the Yenisei a little above Yeniseisk 
(7) The Selenga, which enters Lake Baikal from the east, might he 
eonsideied as the leal source of the Angara It is a veiy large rivei 
and rises on the high Mongohan plateau, enteung Siberia about 
Eoachta Its length may be estimated at more than 600 miles , 
it leceives (8) the Uri (outflow of Lake Kossogolj, (9) the Oikhon, 

(10) the Tchikoi (300 miles), (11) the Khilok (300), (12) the Uda 
(130), and (13) the Djida (200) Lake Baikal has two other con- 
sideiable feeders— the Barguzin and the Upper Angara (14) The 
Lena is also an immense river, having an estimated length of not 
less than 8000 miles It rises m the Baikal Mountains, som e scoi es 
of miles from the lake, and flows north and east past Kirensk, Olek- 
minsk, and Yakutsk Thence it tuins, to the north-w est and enters 
the Aictic Ocean, forming a wide delta It receives several large 
tnbutaiies— (15) the Yitim, which has a gieater length (about 1400 
miles) than the Lena above the point of junction, (16) the Olekma 
(about 800), (17) the Aldan (about 1300) — ^which receives m its turn 
(18) the Utchur (350), (19) the Maya, and (20) the Amga— and (21) 
the Yilui (about 1300) (22) The Taz (about 750), (23) the Kha 

tanga (400), (24) the Anahaia (670), and (25) the Olenek (1200), 
which enter the Arctic Ocean to the west of the Lena, and (26) 
the Yana (1000), (27) the Indighirka (950), and (28) the Kolyma 
(1000) to the east of it are also considerable livers, but small in 
comparison with the foimer (29) Tlie Anadyr enters the gulf of 
the same name m the Sea of Behiing (30) The Okliota (270) 
and (31) the Ud (350) are relatively small streams flowing into 
the Sea of Okhotsk Of the rivers flowing to the Pacific the chief 
IS (32) the Amui, which is navigable foi more than 2400 miles 
from Its entrance mto tiie Taitai Stiait (between the mainland 
and the island of Saghalin) to Siyetensk on the Shilka,— boats 
being floated from Tcbita on the Ingoda It bears the name Amui 
after the confluence of (83) the Shilka and (84) the Argufi (see 
TnxNSBAiKALK) at Ust-Sfayelka, and from this point flows east 
and south-east until its junction with its great tiibutaiy the 
Sungan, thence it flows north-east and north, and finally (for 
some 50 miles) east, before enteiingthe Pacific Its length, taking 
Uie Onon for its souice, is about 2700 miles, and its basin is at 
least 785,000 squaie miles in aiea, but has diminished recently, 

— the waters of the Dalai-nor no longer reaching the Argufi 
It receives a great many large tributaries, — (35) tbe Zeya, whose 
affluent (36) the Selimja is itself a consideiable iiver, (37) the 
Buieya, (88) the Kur, (39) the Gorin, and (40) the Im fiom 
the left , while from the right it receives (41) the Sungan and (42) 
the Usun, whose affluent, the navigable Sungatoha, brmgs the 
Amur mto steam communication with Lake Khangka The rivers 
flowing into the Sea of Japan are mostly short, only (43) the Suifun 
being worthy of particidar mention 
Numberless lakes occur in both Eastein and Western Siberia Lakes 
Theie are vnde areas in the plains of Western Sibena, or on the high 
plateau of Eastern Siberia, wheie the country may be said to be still 
passing thiough the Lacustrine penod , hut the total area now under 
water bears but a tiifling proportion to the immense extent which 
the lakes had even at a veiy lecent penod, when Neolithic man 
already inhabited Sihena AH the valleys and depressions heai 
traces of immense Post Pliocene lakes Even witiiin historical 
times and durmg the 16th century the desiccation of lakes has gone 
on at a very rapid late ^ The chief lake is Lake Baikal, more than 
400 miles long, from 20 to 63 broad, and 12,430 square miles m area 
Its surface is 1660 feet above sea level, and it reaches in its south- 
west part a maximum depth of 751 fathoms Another great lake, 

Lake Kossogol, on the Mongolian frontier, is 120 miles long and 
60 hioad, 5000 feet above the sea The laige Lake of Oron on the 
Yitim has not yet been visited by geographeis Yast numbers of 
small lakes stud the Yitun and upper Selenga plateaus , the lovver 
valley of the latter iiver contains the Goose Lake (Gusmoye) In 
the basin of the Amur aie Lake Khangka (1692 square miles), con 
nected with the Usuri , Lakes Kada and Km, by which the lower 
Amur once flowed to the Pacific , and very many smaller ones on 
the left hank of the lower Amur Numerous lakes and extensive 
maishes cover the low plains of Western Siberia , the Baraha steppe 
IS dotted with lakes and ponds, — Lake Tchany (1300 square miles) 
and the innumerable smaller lakes that surround it being bnttnflmg 
3 See Yadrmtseff, in Awsiift of the Eussian Qeogr Soo, 1886, No 1 
(with maps) 
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remains of fomer laeustnne liasiiis , while at the junction of the 
Irtish and Ob impassable marshes extend for manj thousands of 
square mdes Seveial alpme lahes, of which the picturesque Telet 
skoye may be specially mentioned, fill up the depressions of the 
valleys of the Altai 

Coasts The coast-line of Siberia is leiy extensive both on the Arctic 

and Ocean and on the Pacific Tlie foimei ocean is ice hound foi at 

islands least ten months out of tvelve , and, though navigation along its 
shores has been proved by Norlenskjold to he possible, it is ex- 
ceedingly doubtful whethei it can evei become a commeicial route 
of any importance The coast-hne has few indentations, the chief 
being the double bay of the Ob and the Taz, sepaiated from the 
Sea of Kara by an elongated peninsula (Samoyede), and from the 
hay of the Yenisei by another The immense peninsula of Taimyr 
— a baricn tundia intersected by the wild Byrranga Hills — projects 
in. Cape Tcheluskin as far noith as 77“ 46' N lat The hay of the 
Yana, east of the delta of the Lena, is a wide mdentation shelteied 
on the north by the islands of itew Siberia The bays of the 
Eoly ma, the Tchaun, and Kolntchin are of little importance The 
group of four laiger and seveial smaller islands called New Sibena, 
situated off the month of the Yana, are occasionally visited by a few 
hunters, as is also the small gioup of the Beais’ Islands opposite the 
mouth of the Kolyma Kellett’s or "Wi angel’s Land is still quite 
unknown The Strait of Behnng at the noith-east extiemity of 
Sibeiia and the Sea of Behnng between the land of the Tchuktchis 
and Alaska, with its gieat Gulf of Anadyi, aie often visited by 
seal-hunters, and the Commander Islands off Kamchatka are valu- 
able stations for this pm suit The Sea of Okhotsk, separated from 
the Pacific by the Kurile Aichipclago and fiom the Sea of Japan 
by the islands of Saglialm and Yesso, is notouons as one of the 
worst seas of the w orld, omng to its dense fogs and its mas s es of 
floating ice The Shantai Islands in the bay ot the IJd are woithy 
of notice only for their geological interest The double bay of 
Ghijiga and Penjinsk, as well as that of Tam, would be useful as 
harbours were they not frozen seven or eight months eveiy yeai 
and covered with dense fogs m summer The northern part of 
the Sea of Japan, which borders the shores of the Usuri region, has, 
besides the smaller Bays of Olga and yiadimm, the beautiful Gulf 
of Peter the Great, on which stands Vladivostok, the chief Russian 
naval station on the Pacific (see Maritime Province) Okhotsk 
and Ayan on the Sea of Okhotsk, Petropavlovsk on the east shore 
of Kamchatka, Nikolaievsk, Konstantinovsk, and Yladivostok on 
the Sea of Japan, and Dm and Korsakov o on Saghaiin (j v ) aie 
the only ports of Sibeiia 

Climate Although Siberia is nearly all included between 50“ and 72° N 
lat its climate is extremely seveie, even in its southern paits 
This seventy anses chiefly from the oiographical stiucture the 
vast plateau of Central Asia prev euts the modeiating influence of 
the sea from being felc The extensive lowlands which cover moie 
than one-half of its aiea, as well as the elevated plams, he exposed 
to the influence of the Arctic Ocean The waim south-west winds 
have to cross the elevated plateau of Persia before reaching the 
Aul-Caspian depression, and theie they deposit neaily all then 
moisture And, if a cmrent ol warmer air flows from the w est ovei 
Siberia (seveial data, such as meteorological obseivations on Mount 
Alibert and at the Voznesensk mine in the Olekma region rendei 
its existence most piobable in Eastern Sibeiia), it only makes 
its influence felt in the higher parts of the hdly tracts, by raising 
the line of perpetual snow in Eastern Siheiia to the unusual 
height of 10,000 feet,^ and by elevating by a few degiees the tem 
perature of places situated in the alpine legions above the 3000 oi 
4000 feet level The air, after being refrigerated on the plateaus 
dunng the wmter, diifts, owing to its greater density, down upon 
the lowlands , hence in the legion of the lower Lena we find an 
exceedingly low tempeiature thionghont the winter, and at Vei- 
khoyansk, in 67° N lat , the pole of cold of the eastern hemi- 
sphere ® Neveitheless Siberia enjoys a warm summei , owing to the 
dryness of the climate, the unclouded sun folly warms the earth 
dming the long summei days m those high latitudes, and gives a 
short period of warm and even hot days in the immediate neigh- 
bourhood of the pole of cold The Sibenan wintei may he said to 
last from the end of October until Maich, and it is exceedingly 
seveie As early as November mercury freezes in the latitude of 
Irkutsk (51° to 52° KT lat ), while in December, Januaiy, and even 
Pebruaiy it remains frozen foi weeks togethei m south Sibeiia 
Eiosts of -13“ to -18° Eahi aie not uncommon at Krasnoyaisk, 
Irkutsk, and Nertchinsk , even in the warmei southein regions of 


1 Only the narrow fringe of the tundras extends heyond 70° N lat 

2 Although ii£,mg to heights ranging from 6000 to 10,000 feet, the mountain 
peaks of Esstetn Siberia do not reach the snow line, which is found only on the 
Munku Sardyk in Bast Sayan, above 10,000 feet Patches of perpetual snow 
occur m Eastein Siberia only on the mountains of the far north On the Altai 
Mountains the snow hne is about 7000 feet 

^ temperature of winter (December to February) at Yakutsk 

is -40 2 Falii , at Verkhoyansk -53° 1 At the polai meteorological station 
of Sagastyr, m, the delta of the Lena (73° 23° N lat ), the followme aveiase 
teinperatmes vrere observed in 1882 and 1883- January - 34“ 3 Pahr ffehruary 
Falm ^ ^ ^ lowest average tempeiatme of a day is - 61° 6 


■Western Siberia and of the Amur the average wintei temperature is 
lespcctively 2" 4 Eahr and - 10° 2 , while at Yakutsk and Verkho 
yansk the theimometei occasionally falls as low as - 75° and - 85° 
Fahi Trees, as observed by Middendoiff, become frozen to their 
veiy heait, and the axe, which becomes as fragile as glass, can haidly 
make any impression upon them Riveis are frozen to the bottom, 
and water flowing ovei the ice adds new layeis The soil freezes 
many feet deep ovei immense aieas even m southein Sibena The 
atmospheie becomes laden with frozen vapours Man, howevei, 
successfully resists these iigoiirs, provided he adopts the ciistomaiy 
costume of Sibena (two di esses ot ftii, the iippei of winch has the 
hair turned outside), and this all the moi e as the hardest fi oets occur 
only when an absolute stdluess of the aii prevails Moie dieaded 
than the frosts are the tenible hmaiis or snow storms, which occur 
m early spring and destroy thousands of horses and cattle that 
have been grazing in the steppes throughout the wuntei Although 
theie are veiy heavy falls of snow in the alpine tracts — especially 
about Lake Baikal— on the other side, in the steppe regions of the 
Altai and Tianshaikaha and in the ueighbouihood of Krasnoyarsk, 
the amount of snow is so small that travellers use wheeled vehicles, 
and cattle can find food m the steppe Spring sets in with re- 
markable rapidity and charm at the end of Apiil , hut in the 
second half of May come the “icy samts’ days,” so blighting that 
it is impossible to cultivate the apple or peai After this shoit 
penod of frost and snow summer comes in its full beauty , the 
days are veiy hot, and, although they are always followed by cold 
nights, vegetation advances at an astonishing rate Com sown 
about Yakutsk m the end of May is npe in the end of August 
Still, at many places night frosts set in as eaily as the second halt 
of July They become quite common in Au^st and September 
Nevertheless September is much waimer thau May, and Octohei 
than April, even in the most continental parts of Sibena By 
the end of October the rivers begin to freeze, and in the first days 
of November they are all frozen , even the Amur becomes a high- 
way for sledges, wMe the Baikal is usually frozen hefoie the 
middle of January The isotherms are exceedingly interesting 
That of 32° Fahr ciosses Western Sibena in its middle parts and 
Eastern Sibena in its southern paits, lunning thioiigh Bogoslovsk, 
Tobolsk, a little above Omsk and Tomsk, close by Iikutsk, Tcliita, 
Nertehmsk, Blagovyeschensk, and Konstantmovsk The isotherms 
of July run as follows That of 68° Fahi , which m Euiope passes 
through Cracow and Kaluga, here traverses Omsk, Kiasnoyaisk, 
and Irkutsk, whence it turns north to Yakutsk, and then south 
again to Vladivostok Even the mouths of the Oh, Yenisei, Lena, 
and Kolyma m 70° N lat have in July an aveiage tempeiatuie of 
40° to 60° Quite eontraiy is the course of the January isotlieims 
That of 14° Fahi , which passes in Europe thiough Ule&hoig, 
only touches the southern pait of Western Siheiia in the Altai 
Mountains That of - 4° Fahi , which ciosses Nova Zemhia in 
Euiope, passes thiough Tobolsk, Tomsk, Krasnoyarsk, and Iikutsk, 
and touches 46° N lat at IJrga, turning noith in the Amui 
legion and reaching the Pacific at Nikolaievsk The isotheim of 
-22“ Fab , which touches the north point of Nova Zemhia, 
passes in Sibeiia thiough Tiiiukhansk and descends as low as 56“ 
N lat m Transbaikalia, whence it turns noith to the Aictic Ocean 
The following figures will give a moie complete idea of the 
climate — 
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Degiees Fain 

Yeaily 

Rainfall 
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Feet 

Yeai 

Jan 

July 

Inches 

cent 

UstYanskOrana) 

70° 65' 

SO 

3° 4 

-42° 7 

66° 0 



Verkhoyansk 

67° 34' 

160 

2°0 

-56° 0 

59° 8 



lurukhausk 

66° 65' 

70 

20° 8 

-16° 1 

50° 5 



BerezofiffOb) 

63° 56' 

100 

23° 7 

- 8°0 

62° 0 



Yakutsk 

62° 2' 

620 

12° 0 

-46° 7 

66° 8 



Okhotsk 

59° 21' 

10 

22° 8 

-10° 7 

56°'2 



Narym (Ob) 

58° 65' 

200 

28° 5 


67° 1 



Voznesensk mine 

58° 45' 

2800 

21° 8 

-12' 6 

61° 9 



Yeniseisk 

58° 27' 

260 

28° 0 

-12° 0 

06 0 
66° 7 
66° 3 

15 4 

55 

Tobolsk 

58° 12' 

160 

81° 9 

- 2° 2 

12 6 

69 

Tomsk 

56° 29' 

230 

30° 9 

- 3° 6 


59 

Isbim 

66° 6' 

330 

31° 9 

- 4'1 

66° 0 

12 6 

69 

Krasnoyarsk 

Barnaul 

56° 1' 
53° 20' 

560 

460 

33° 0 

- 3° 5 

- 2° 8 

67° 0 

9 4 

64 

Nikolaievsk 

53° 8' 

70 

27° 2 

- 9° 8 

61° 8 

IS 9 

Iikutsk 

52° 17' 

1486 

32° 0 

- 4°1 

65° 6 

17 3 


Neitchmskmine 

51° 19' 

2170 

25° 3 

-21° 0 

65° 1 

15 4 

84 

Seraipalatmsk 

50° 24' 

690 

38° 2 

- 0°6 

72° 5 

04 


Blagovyeschensk 

50° 16' 

370 

29° 8 

-18° 8 

69° 1 



Khabarovka 

48° 28' 

250 

32° 1 

-12° 8 

67° 8 



Urga (Mongoba) 

47° 5b' 

3770 

27° 2 

-12° 7 

62° 6 

10 2 

80 

VlacUvostok 

48° 7' 

100 

40° 1 

4° 5 

67° 8 

12 6 

42 


The floia of Siheiia presents very gieat local varieties, not only Flora, 
on account of the diiersity of physical characteiistics thiough this 
wide teiiitoiy, hut also in consequence of the mtuision of new 
species m vaiions piopoitions from the neighbounng tiacts, as 
widely diffeient as the arctic littoral, the diy steppes of Central 
Asia, and the wet monsoon regions of the Pacific Iittoial A com- 
plete description of the flora of Siberia would have to tieat of (1) 
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the high plateau , (2) the alpme tracts — (a) the Altai and (b) 
East Sa}au, -ftith a sub-iegion to the east of Lake Baikal , (3) the 
steppe legions of Westein Sibeiia , (4) the Ishim and Baraba 
plains of the same , (5) the high plains of Eastein Sibeiia, mth the 
siib-iegion (6) of Minusinsk, (7) the Damian flora of the lonei 
ten ace of the plateau in Tiansbaikalia , (8) the Amui , (9) the 
LTsiiii and Pacihc littoial region , (10) the aictie tundias, which, as 
shoivn by the “Yega” expedition, may be subdivided into those 
(a) west of Yenisei and (S) east of the same to Behiing Strait , and 
(11) Kamchatka Each of these has distinct featmes , neveithe- 
less, if the basin of the Amur and Kamchatka be set aside, all hav e 
so much in common that the “Siberian floia” maybe spoken of as 
a whole Sibena is situated for the most pait in the great domain 
which Gii^'ebach descnbes as the “forest region of the Eastein 
continent ” ^ The iioithein limit of this legion must, however, be 
diawn nearei to the Aictic Ocean Only a nanow stnp, 60 to 200 
miles wnde (becoming bioadei in the Taimjw and Samojede penin 
sulas), is totally dev oid of tree vegetabon The last trees, it is tine, 
which stiuggle foi existence on the edge of the tundras aie crippled 
dwaifs and almost without branches , a few buds each summer aie 
the only evidence that life has not left their fiozen stems , and 
tiees a bundled years old are only a few feet long and a few inches 
thick, concealed amidst lichens ^ Some 200 species of flowering 
plants aie still found in the tundia legion, — the fiozen gionnd and 
the want of humus militating moie against them than the want of 
wainith ^ Fioni this northern limit to the Aial-Caspian and Mon 
golian steppes we have all over Sibeiia the foiest region, wheie, 
however, foiests are veiy uneciiially distubuted, covering fiom 50 to 
99 per cent of the areas of the separate distiicts In the lull tiacts 
and the maishy depiession of the Ob they are unhioken, except by 
the bald summits of the loftiei mountains [goltsy), they have the 
aspect of agieeable bosquets m theBaiaba, and they aie thinly 
scatteied thiougli the south-eastern coinei of Transbaikalia, wheie 
the diyiiess of the Gobi steppe is so much felt, while immense marshy 
plains coveied with the dwaif hiiclitake then place in the north as 
the tundras ai e appi oached Over this immense ai ea the ti ees are for 
the most pait the same as we are familiar with m Europe The 
laich becomes piedominant and piesents itself m two new species 
{Land. Sibil ica and L dcihiiriLa) The fii appears in the Siberian 
vaiieties Picoa obovata and P ayanensis The silver fii {Abies 
sibhita, Pimis Pithta) and the stone pme {P Cemha) aie quite 
common , they leach the liighei summits, wheie tlie last-named 
heeomes a lecumbent species {Ceviha pumila), while the larch and 
the silver fii also acquire a tendency to spiead their side branches 
instead of using in height The willow at high altitudes giow's 
only two inches high, but still bears a few leaves and fully de- 
V eloped floweis The huch in the loftiei alpine tiaets and plateaus 
hocomes a shiub {Betula nam, B /? iitiacsa), oi in Transbaikaha 
assumes a new and very elegant aspect with a daik bark {B dahu- 
rica) In the deeper valleys oi on the lowlands of Western Siberia 
the laiches, pines, and silver firs, mixed with birches and aspens, 
reach a great size, and the streams aie fringed with thickets of 
poplar and willow The alpine rose {PJiododendron dahunciim) 
liouushes in large masses on the higher mountains, Jumpei, 
Spiraea, Sorbus, the pseudo acacia {Caragana sdnriea and arbor- 
cseois, Q jubata m some of the Inghei tracts), vaiious Posacess — 
Potcntilla fruticosa and Gotoneaster umjlora — the cheiiy-pliira 
{Pnmis Padus), and many other shrubs fill up the spaces between 
the trees Beiiy-pelding plants are found everywhere, even on 
the goltsy, at the uppier limit of tree vegetation , on the lower 
grounds they axe an article of diet to the huntei, and even to the 
agiicultiuist The red whoitleheiry {Vaeciimm Vitis ^dsea), the 
hog whoitlebeiiy {V uUginosum), the bilbeiiy or covvbeiiy {V 
Myrtillus), and the aictic bramble {Paibiis areticus) extend very fax 
noithvvards, laspbeiiies and red and black cuirants form a nch 
undeigiowth in the forests, togethei with the P'tPes diTcuslia in 
Eastein Siberia The oak, the lime, the maple, disappeai to the 
east of the Urals, to leappeai, howevei, in new vaiieties on the 
eastein slope of the border-ndge of the great plateau (timidly pene- 
tiating west foi some little distance up the valleys of the Amur 
and the Ai gun) ^ Theiewe have the oak(§ OTOw/aZ^ca), the maple 
{Acer gvmla, Max ), the ash {Fraxvtvus inanchiinca), the elm ( Ulmtis 
montana), the hazel {Ooryhis lieterophylla), and seveial other Euro- 
pean acquaintances Eaithei east, in the Amur legion, a great 
numhei of new species of Eiiiopean trees, and e ven newgeneia, 

1 According to Englei s Vemioh aner Mntwzclcelungsgescliichte der P/anaea 
welt (IStg), we should have m Sihena--(a) the arctic region , (6) the sub arctic 
01 oonifei region,— noith Siberian province, (c) the Central-Asian domain,— 
Altai and Damian hilly legions , and (a!) the east Chinese, intruding into the 
hasin of the Amur 

2 Middendorffs observations on vegetable and animal life on the bordeis of 
and in the tundras— so atti actively told in vol iv of his Sibinscke wiU 
long lemain classical 

s M Kjellmann (Vega E(op Vet laUiagelser) reckons their numbei at 182 , 
124 species were found by Middendoiff on the Taimyr peninsula, 219 along the 
borders of the forest region of Olenek, and 344 species withm the forest region 
of the same , 470 species were collected by M Stock in the Vilm region 

4 Nowhere, peiliaps, is the change better seen than on mossing the Great 
Khmgan The change in the flora witnessed by the present writer on his way 
from ^anshaikalia to MergeH was really astonishing 


such as the cork tree {Phellodeadroii amu, casis), the w alniit {Jugla ns 
t/utneJiui ica), the acacia {Maaclia aniujensis), the graceful climber 
Ma LVinoioitziri am/iensis, the Japanese Trochostigma, and many 
otheis— all unknown! to Sibeiia inoper — make their appeal ance 

The gieatest unifoimity pievails on the high plateau, wheie the 
laich piedominates over all other species of conifeis oi deciduous 
trees, the wide and open valleys — oi lathei shallow depiessions — 
aie coveied with Betula mna and B fiuiuasa ni the noith and 
with thick grasses (poor in species) in its southern and diiei paits 
The same Siberian larch covers the alpine tiacts flinging the plateau 
on the noith, but the faee assumes cliffeieut ehaiaeteis in develop- 
ment and giowth according to the physical featmes of the legion , 
and the fir, the stone-june, the aspen, and the bueli also become 
mixed with it, in the nanow sheltered valleys the forests attain then 
full development In the dnei paits, on the slopes covered with 
sand 01 with a nchei soil, the Scotch fii {Pimis sylvesb is) 
its appearance In the alpine tiacts of the noith the nanow ness 
of the valleys {padi) and the steep stony slopes covered with debris 
on which only lichens and mosses can grow, make each green plot 
of grass (even if it be only of Cat ex) valuable to the gold-diggers 
and hunters Foi days eonseentively the horse of the exploiei can 
get no other food than the dwaif bnch But even in these dis 
tacts the botanist and geographer can easily distinguish between 
the tchern of the Altai and the taiga of difteieut paits of Eastein 
Sibeiia The lowei plateau exhibits, of eomse, new eharacteiisties 
Its open spaces aie lovely piaiiies, on which the Damian fioia 
appears in its full beauty In spring the traveller crosses a sea of 
glass from which the floweis of the paeony, aconite, O/obiis, Candlia, 
Saussihca, and the like nse to a height of 4 oi 5 feet As the Gobi 
deseit is approached the foiests disappear, the ground becomes 
chiefly coveied with dry Giamtnese, and Salsolaceie make then 
appearance on a gravelly clay impregnated with salt The high 
plains of the west slope of the plateau are also coveied with iich 
piaiiies diversified ivith woods Nearly all the species of these 
prairies are common also to Em ope (ppeonies, hemeiocallis, asteis, 
pinks, gentians, violets, Cypnpcdium, Aqmlegia, Dclphimii'iii, acon- 
ites, irises, and so on) , but heie the plants attain a much larger 
size, — so large indeed that a man standing erect is concealed by 
the glasses The floia of Minusinsk— the Italy of Sibena— is well 
known , the pianies on the Ishim and of the Baiaba (see Tomsk) 
aie adorned writli the same iich vegetation, so vmdly described by 
Middendorff and Emsch Faithei noi th W'e again i each the domain 
of foiests , but tliese once moie present new chaiacteiisties They 
are the urmans of Western Sibena, into which the huntei does not 
venture to penetrate fai from Ins village,— immense tracts covered 
with thickets of tiees closely packed and tlierefoie pool in aspect, 
and often rising fiom a treacherous carpet of thickly ovoven grass 
winch conceals deep marshes {jylxiny), where even the bear has 
to tread ciicumspectly The piaines of the middle Amur and the 
nch plains of the Selimja and Eeya, where Kussian Easkolniks are 
so successful as agriculturists, belong to Manchuua 

The fauna of Sibena is closely akin to that of central Em ope , Fauna 
and the Ural Mountains, although the habitat of a few species 
which waiiant the naturalist in legaidmg the south Uials as a 
separate region, aie not so important a boundary zoologically as 
they are botanically As in European Kussia, so in Siberia, tm ee 
gieat zones — ^the arctic, the boieal, and the middle — may lie dis- 
tmguishecl , and these, aceoiding to M Syeveitsoff,® may be sub- 
divided into several sub-regions The aictic (hyperboreal) zone has 
the same characters as the tundra zones of Emopean Russia The 
boieal (cncumboieal) zone, which coiresponds to the foiest region 
of Russia, embraces Westein Sibena, with the exception of the 
Uials and the southern steppes, and a notable part of Eastein 
Sibena, — Transbaikalia and the hilly tiacts to the north of it being 
distinguished as a separate “Eastein Sxbeiian” sub legion The 
middle zone, extending fiom south Russia to south Siberia, has two 
separate sub-iegions, — ^the Ural-Baiaba and the Damian The zone 
of the steppes extends fiom the Caspian Sea through Central Asia, 
only touching "Western Sibena and the neighbomhood of the Gobi 
m TVansbaikalia Finally, the Amm region shares the character- 
istics of the north Chinese fauna On the whole, w e may say that 
the arctic and boieal faunas of Euiope extend over Siberia, with a 
few additional species in the Uial and Baiaba region, — a number 
of new species also appearing in Eastern Siberia, some spreading 
along the high plateau and others along the lower plateau fiom 
the steppes of the Gobi The aictic fauna is very poor Accoiding 
to Nordqvxst,® it mimheis hut tweiity-iime species of mammals, of 
which seven are max me and only seventeen or eighteen may be 
safely consideied as hvmg beyond the forest hmit Of these, again, 
four aie characteristic of the land of the Tchuktchis The wold 
lemdeei, the arctic dog {Cams lagoptis), the fox, the hare, the wolf, 
the lemming {My odes dbensis), the collar lemming {GumkiPIus tor- 
quaius), and two species of voles {Arvicolse) are the most common 
on land The avifauna is very iich in migratory water and marsh 

B “ Honzontal Distrifewtion of Animals,” in tka Bulletin (hsvesim) of the 
Society of Ikiends of Natural Science, vol viii , 1873 

® ** Anteckrungar odi Studier,’’ &e , m Veg<x Vet laM , vol u 
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fo\,l {GiaUatoics and Katatoras), nliieli come to breed in the coast 
region, but only file land bndh — the ptaimigaii ( 2 /affop 2 cs alpvms), 
the s.nmi -buntmg, the Icelandic falcon, the snow owl, and the rai eu 
— aie permanent inhabitants of the legion The boieal fauna is 
of couise much iicher , but here also the great bulk of species, 
both of mammals and buds, are common to iurope and Asia The 
bcai, the badger, the woherene, the pole'cat, the ermine, the 
common weasel, the otter, the wolf, the toT, the lynx, the mole, 
the hedgehog, the common sliiew', the wacei shiew, and the lesser 
shiew (So rex lulgaJis, jodieas, and pijginmus), two bats (the 
long eared and the boreal), three species of Vespeitilio (V dm. 
Icntoiu, aattaicn, and 'iivjdacinus), the fljmg and the common 
squirrel (Tamets stnalus), the brown, common, field, and harvest 
mouse (Musdteu/nanus, uvscvluSjSyhcttiaiStacjrca ius,im<lomimtiis), 
four roles (Anicola anijMius, mfocaiius, o utihis, and bchistocoloi ), 
the beav er, the vanable hare, the wild boar, the roebuck, the stag, 
the lemdeer, the elk, and the FJioca annelata of Lake Baikal, — 
aU these are common alike to Euiope and to Sibena, while the 
leal, the musk-deer (Jrosthiis mobthfeuft.), the ermine and the 
sable, the ground squiriel (Spcniiophilus cietstmnt), Anicola ob 
sciuus, and Lajoyiys hypeilorrsiis, also spread ovei Sibeiia, may 
be considered as belonging to the aictie fauna In addition to the 
above we find in Eastern Sibena ilu^tela alpina, Cam alpinus, the 
sable antelope (.^Egocei us sihncus), sereial species of mouse (Mus 
giegatiis, crcoriomiis, and snxatilvs), two voles (Aivicola rassatus 
and imcrotus), Sijplinevs aspalcn, and the alpine Laqoviys, which 
penetiate from the Central Asian plateaus, while the tiger makes 
inclusions not only in the Amur region hut occasionally as far as 
Lake Baikal In all, of fifty seven species of Siberian mammals 
foity-one are common also to Eiuope, twenty seven common to the 
aictic region, and onlv snvteen special to Asia On tlie low er tenace 
of the gieat plateau we find an adraivtuie of Mongohan species, 
such as Cams coi sac, Fills manul, Spcimoplulus daunci/s, thejeiboa 
(Dipus jaculus), two hamsters (C/'icefics songams sroA funincuhis), 
three new voles (Aimeolas), the Tolai hare, the Ogotona bare 
(Lagoinys ogotona), AEgocti us argali, Antilope guttui osa, and Eguiis 
Jumioiius (jighitai) , while the number of spjecres common to Asia 
and Europe diminishes notably The same is tiue with respect to 
birds !no less than 285 species have been observed m Siberia, 
hut of these fony-fi.Ta only are absent from Euiope In south-east 
Sibena we find forty-three new species belonging to the north Man- 
churian or Amui fauna , and in south east Transbaikalia, on the 
borders of the Sohi steppe, only 103 species were found by Radde, 
among which the most numerous are migiatory hnds and the buds 
ofpieywluch pursue them Tlienveis and lakes of Siberia abound 
in fish , but little is known of their relations with the species of 
ncighbourmg regions i 

The insect fauna is v ery similar to that of Russia , hut a few 
geneia, as the Tentyna, do not penetrate into the steppe region of 
ATestein Sibena, while the tropical Colafg}osQina, Popilui, and Lan 
Qiina are found only in south-eastern Tiansbaikalia, or are confined 
to tbe southern Amui On the other side, several American geneia 
(Cephalaon, OpJiujastes) eitend into the noith- eastern paits of 
Sibena ^ As in all uncultivated eountnes, the forests and piames 
of Sibena become almost unmhabitable in summei on account of 
the mosq^uitoes Eastern Sibena suffers less from this plague than 
the marshy Baraba , but on the Amm and the Sungan laige gnats 
become an unsupportable plague, and tiaveUeis who have had 
experience of the mosquitoes of the tropics leadily admit that they 
} lekl to those of Sibena Burning the piaiue is the onlv expedient 
toi destroying them, and is fieely resorted to, with the lesult that 
the forest is frequently set on fire 

In Molluscs Sibena is much iicbei than had been supposed 
The diedgmgs of the “ Yega” expedition in the Aictic Ocean dis 
closed an unexpected wealth of manne fauna, and those of L 
Schienck in the north of the- Japanese Sea have led to the dis 
covery of no fewer than 256 species (Gasteiopods, Biachiopods, and 
Conehifeis} Even in Lake Baikal Br Dybow'ski and Di Godtew ski 
have discovered no fewei than ninety three species of Gammandes 
and twenty-five of Gasteiopods ^ The Sea of Okhotsk is veiy mtei- 
esting in this lespact, owing to its local species and the general 
composition of its fauna (70 species of Molluscs and 21 of Gasteio- 
pods) The land Molluscs, notwithstanding the unfavomable con- 
ditions of chmate, numbei about seventy species,— Sibena m this 
lespect thus being not fai behind north Eiuope 
The Sibeuan fauna is veiy unequally distiifauted The alpine 
tiacts of Eastern Siheua and the urmans of Tobolsk aie from the 
zoologist’s point of view exceedingly pool, owing to the want of 
glass and of a mouldy soil It is on the plateau, and especially 
on the lower plateau, as well as on the high plains, where the giaz- 
ing gioniuls become niimeioiis, that the fauna appears in its fall 
iichness Much leinains to be done m the way of investigating 

1 Ozekanou ski (Bvebtui Sib Geog Soe , ISVir) lias desenbed flft 7 species from 
tlie basin of tlie Amur , lie consideis tliat tliese constitute only two thirds of 
the species inhabiting that basin ' 

2 L Schienck, Reiseii und Forschiingen Amurlande, 1858 80 

3 Ilem de I’ Acad des So de St Petmsb , vol xsii , 1876 


the distiibution of animals over Siberia with reference to the phjsi- 
cal conditions of its different jiarts Although difieimg little from 
the European, the fauna of Sibena possesses gieat interest foi the 
zoologist and geogiaphei The inci ease of many animals in size 
(becoming twice as laige as in Euiope) , the appeaiance of white 
vaiietxes among both mammals and birds, and then gieat pievalence 
among domesticated animals (Yakut horses) , the migiations of buds 
and mnnoTTiflls over immense legions, from the Central Asian steppes 
to the arctic coast, peifoimed not only in connexion with the usual 
rotation of seasons but also as a result of occasional climactenc con- 
ditions which aie not yet fully known (e g , the occasional migiation 
of thousands and thousands of roebuck from Manchuiia acioss the 
Amui to the left bank of the mer, oi the migiation of remdeei 
so w ell 1 elated by ’VYrangel) , the vanous coloration of many anmials 
according to the composition of the forests they inhabit (tbe sable 
and the squirrel are well known instances) , the mixtuie of noithein 
and southern faunas m the Amur region and the lemaikable con- 
sequences of that mixtuie in the straggle for existence ,— all these 
lender the study of the Siberian fauna most attractive Finally, 
the laws of distribution of animals over Sibena cannot be made out 
until the changes undeigone by its suiface dining the Glacial and 
Lacustime peiiods are w ell established and the Post-Tertiary fauna 
IS better known The remarkable finds of Quaternary mammals 
about Omsk and their importance for the history of the Equidese are 
blit a hint of what may he expected in this field 

The gieat bulk of the population aie Russians, whose number Popula- 
has increased with great rapidit} during the 19th century although tion 
not exceeding 150,000 in 1709 and 500,000 a centuiy later, they 
now (1887) numhei moiethan 3,000,000, and not far from 4,000, 000 
if the eastern slopes of the Urals are leckoned to Sibena At the 
same time the entiie indigenous population does not exceed 700, 000 
it the Kiighizes of Semipalatinsk are reckoned to Tuikestan, and 
many indigenes are lapidly djing out The Russians, issuing fi om Russian 
the middle Xlials, have travelled as n bioad stream thiough south immigra 
Siberia, sendmg lateial branches to the Altai, to the 111 iivei in tion 
Turkestan, and to Minusinsk, as well as down the chief iiveis which 
flow to the Aictic Ocean, the banks of which are studded with vill- 
ages 15 to 20 miles apait As Lake Baikal is appioached the stream 
ot Russian immigration becomes naiiower, occupying only the valley 
of the Angaia, with a senes of villages up the Iikut , but it widens 
again lu Tiansbaikaha, sendmg lateial branches up the Selenga and 
its tnbutanes It follows the course of the Amui, again in a suc- 
cession of villages some 20 miles apart, and can be traced up the 
Usuri to Lake Ehangka and Tladivostok, with an extension of 
villages on the plains between the Zeya and the Selimja Small 
Russian settlements also occui on a few bays of the Noith Pacific 
and the Sea of Okhotsk, asviell as on Saglialm (see Saghalin) 

The Russians have thus occinned all the best agricultuial tiacts 
in Western and Eastern Sibena 

As to the indigenous laces, the TJgrian stocks which occupy the Indigen- 
noith-west of Sibeua are lepiesented by (1) tlieYognls (about 6400), ousiaces 
on the eastern slopes of the Urals, in Peim and Tobolsk, extending 
paitly over tbe western slope , they closely lesemhle the Ostiaks, 
m some featmes appioximating the Mongol lace, and speak the same 
language , (2) the Ostiaks (qv), and (3) the Samoyedes (q v ) 

SuivivMsof Tiukish stocks, once much more numeious,aie spiead Tuikish 
aU ovei south Sibena as fai as Lake Baikal Then teiiitoiies aie stocks 
rapidly being occupied by Russians, and then settlements aie cut 
in two by the Russian stieam, — the Baiaba Tatars and the Yakuts 
bemg to the north of it, and the others liaviug been diiven back to 
the hiUy tiacts Aecoiding to M Radloff,^ they aie as follows — 

(1) the Kaiagases m the Yeniseisk and Irkutsk spuis of the Sayan 
Mountains (about 500) , (2) the Abakan Tatais (about 10,000),— 
driven from the Irtish, they occupied the Abakan steppes aftei the 
emigiation of the Kalmucks , (3) those of the Tcholym scatteied 
amidst Russians (600) , (4) the Tatais of the north and noith-east 
Altai, m al about 20,000,— (a) the Kumandmtsy, (5) the Lehed 
Tatais, (c) the tchern oi finest Tatars, (d) the Shorghintses , (5) 
those of the Altai piopei, — (a) Altaians (11,800), (5) Dvoedaiitsy 
(2000), who until 1865 paid tiibute to both Russia and China, and 
(c) the Teleutes (5800), mostly Russified, (6) the Soyotes and 
Uiyankhes of East Sayan, of whom a few families aie in Sibeuan 
tenitoiy , (7) the Baiaba Tatais (4650), mostly chiven noitliwaids 
to the forest and maish legion , (8) the Irtish and Tobolsk Tatais 
(some 7000 to 10,000 on me Taia and 15,700 m the Tobolsk dis- 
trict) In aU they numbei about 78,000, to whom should be 
added a number of Kiighiz from Tuikestan The gieat Turkish 
stock of the Yakuts (see Yakutsk) m the basin of the Lena iium- 
beis about 200,000 Most of tliese Tuikisb stocks live by cattle- 
breeding and some by agricultuie, and aie a most laboiious and 
honest population 

The Mongols (about 350,000) extend into Western Sibena from Mongols 
the high, plateau, — neaily 20,000 Kalmucks living m the eastern 
Altai In Eastern Sibena the Buriats occupy the Selenga and Uda, 
parts of Hertchmsk, and the steppes between Irkutsk and the uppei 

* Aus Sibirien, 2 vols , Leipsic, 1884, also in Jivopismya Rossiya, vol xn 
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Lena, as also the Baikal Mountains and the island of Orkhon, 
they support themselves chiefly by stock-breeding, but some of 
them, especially in Irkutsk, aie agncuItunsts(seeTEA,vsBAiK4ii4.) 
On the left of the Amui there aie about 10,000 Chmese and Man 
chunans about the mouth of the Zeya, and nearly 3000 Coieans 
on the Pacific coast The Tunguses, although feiv m numbers 
(50,000), occupy as then huntiiig-giounds an immense legion on 
the lugh plateau and its slopes to the Amui, but their bmits are 
yearly becoming moie and more ciieumscribed both by Russian 
gold-diggeis and b\ Yakut settlers 

Fmallj , in the noith-east we find a group of stocks whose ethno 
logical place is not jet accuratelj determined They aie united 
into a sepaiate Forth Asian linguistic group, and mdude the 
Tchuktehis, who may number 12,000, the Korjaks (5000), and 
the Eamehadales (3000), the Ghiljaks (nearly 5000) of the lowei 
Amui and noith Saghahn, and the Amos (30u0) of south Saghalin 
The Yukaghiis (160U) seem to he meielj Tunguses Some 5000 
Gipsies wander about Siberia 

Condi- Much has been wiitten of late about the sad state of the mdigen- 
tionofm ous populations of Sibeiia^ They aie pitilesslj deprived of then 
digenes hunting and giazing grounds and compelled to lesort to agiiculture, 
—a modification e\ceedingly haid foi them, not only on account 
of then poieity hut also because they aie compelled to settle in 
the less iai ouiable i egions European ciTilization has made them 
famihai with all its w orst sides and with none of its best Taved 
wnth a tiibnte in fnis {yasal) fiom the earliest yeais of the conquest, 
they often levolted m the 17th centuiy, but were ciueUy reduced 
to obedience The tubute was never gieat (about 1|: roubles pei 
head), but the official valuation of fins was always only one third 
to one fourth of their leal value and the enactions of the authorities 
trebled it again In 1824 the settled indigenes had to paj the 
voiy heavy late of 11 roubles per head, and the arrears, which soon 
became equal to the sums levied, were iigoionsly exacted It must 
be fully acknowledged that severe measures taken by the Govern- 
ment in the last two centimes prevented the giowth of anything 
like legalized slaveiy on Siberian soil , but the people, ruined as 
they weie both by the intiiision of agiieultural colonists and by 
the exactions of Government officials, fell into what was practically 
a kind of slavery [lahaia) to the merchants Even the best-mten- 
tioned Government measuies, such as the importation of coin, the 
prohibition of the sale of spmts, and so on, became new sources of 
oppiession The action of missiouanes, who caied onlj about 
nominal Ohiistianizing, had no better effect It is worthy of 
notice that the spread of Mohammedanism among the Tatars and 
luighizes and of Lamaisni among the Bniiats took place under the 
Russians and was favoured by the Government 
Siberian The Russians of Siberia differ to some extent from those of the 
Russians, mother-coimtiy They might have been expected to intei mix largely 
with the Finnish, Tiukish, and Mongol elements with which they 
came m contact , but, m consequence of causes already mentioned 
uudei Russia (vol xxi p 78), the mixture is much less than might 
be supposed , and the continuous aiiival of new immigrants con- 
tributed to lessen the effects of mixtures which really took place 
One is accordingly stiuck to find in "Western Siberia compact masses 
of Russians who have lost so little of their primitive ethnogiaphical 
featmes, and to hear throughout Siheiia a language which differs 
fiom that of noithein Russia only by a slight admixture of words 
boiiow'ed fiom the natives (mostly relating to hunting oi cattle 
reauiig), and a few expressions of Polish ongm The case is other- 
wise, howevei, on the oiitskiits Casti& charaeteiized Obdorsk 
(month of the Oh) as a true Samoyedie town, although peopled vnth 
“ Russians ” The Cossacks of "Western Sibeiia have the featmes 
and customs and many of the manneis of Me of the Kalmucks and 
Kirghiz Yakutsk is thoroughly Yakutic, mainages of Russians 
with Y§.kut wives aie common, and some forty years ago the Yakut 
language was piedomuiaiit among the Russian merchants and 
officials At Irkutsk and in the vmley of the Iikut the admixture 
of Tuiigus and Bmiat blood is obvious, and stiU more in the Fei 
tchinsk district and among the Tianshaikahan Cossacks settled 
foi the last two centuries on the Aiguh They speak the Biuiat 
language as often as Russian, and in a Bnnat diess the Aigufi. 
Cossack can hardly be distmgiushecl from a Bnriat In separate 
parts of Sibeiia, on the borders of the hilly tracts, the mixtme with 
Tatars was quite common Of course it is now rapidly glowing 
less, and the settleis who entered Siberia m the 19th centuiy 
mariied Russian wives and lemained thoionghly Russian There 
are accoidingly parts of Siberia, especially among the Raskolmks, 
where the north Russian, the Great Russian, and the Ukrainian 
types have maintained themselves m their full pmity, and only 
some differences m domestic aichitectuie, in the disposition of 
their villages, and in the language and character of the population 
lemmd the tiavellei that he is m Sibeiia The Russians in Siberia 
have emigrated flora all parts of European Russia , but the special 
features of the language and partly also of the national character are 
due to th e earliest settlers, who came mostly from northern Russia 

1 Yaaimtseffs Svtma as a Colony contains a summary of this literature with 
bibliography 


The natraal late of increase of population is veiy slow as a rule, 
and does not exceed 7 oi 8 jier 1000 annually The great mortality, 
especially among childien, is one of the causes of this, the birth- 
rate being also lower than lu Russia In "Western Siberia the 
former is 38 per 1000 in towns and 30 in villages, while the births 
are 43 m towns and 44 m villages The climate of Sibeiia, how- 
ever, cannot be called unhealthj, except in ceitam localities where 
goitre IS common (on the Lena, m several valleys of Nei tchinsk, 
and m the Altai Mountains) The lapid growth ot the actual popu 
lation IS chieflj due to unnugiation 

Agiiculture is the chief occupation both of the settled Russian and Agiicul 
of the native population South Sibena has a verv fertile soil and me 
yields iich ciops, but immense tracts aie utteily unfit for tillage 
In the lowlands of Western Siberia it is cairied on up to 61° F 
lat - On the high plains fnnging the alpine tiacts on the north- 
west it can be earned on only in the south, faithei noith only in 
the valleys, reaching 62° F lat m that of the Lena, and in the 
alpine tracts in only a few valleys, as that of the Iikiit On the 
high plateau all attempts to giow cei eals hav e failed,— only the wide 
tienches (Uda, Selenga, Djida), already desciibed, giving encoui age 
ment to the agiicultuiist On the lowei plateau, m Transbaikalia, 
gram is successfully raised in theFertchmsk region,— with seiious 
risks, however, from eaily fiosts in the valleys of the mountaiii- 
ridges which rise above its surface South-east Transbaikaha 
suffers fiom want of watei, and the Bunats irrigate then fields 
Although agiiculture is earned on on the upper Amur, where land 
has been cleaied from virgin forests, it really prospers only below 
Kumaia and on the iicli plams of the Zeya and Selimja In the 
depiession between the Buiey a range and the coast ranges it suffeis 
gieatly fiom the heavy July and August lains, and from inunda- 
tions , while on the lowei Amui the agiicultunsts barely maintain 
themselves by glowing ceieals m clearances on the slopes of hills, 
so that the settlements on the lower Amur and Usuu continually 
1 equii e help fi om Government to save them fi om famine The chief 
giam-producmg regions of Siheiia are— the Tobol and Ishim region, 
the Baraba, the region about Tomsk, and the outslarts of the 
Altai, which cover an aggregate of 330,000 squaie miles (155,000 
in the Altai) , they have a thoroughly Russian population of nearly 

2.000. 000 inhabitants, and nearly 8,600,000 acres aie under crops 
The Tobolsk region, mostly covered with wmans, hut having nearly 

1.000. 000 acres cultivated, and the noithern districts of Semipala- 
tinsk, which are being rapidly colonized, must be added to the above 
On the whole, in the basins of the Ob and Irtish, the annual yield 
IS about 2,350,000 quarters of siimmei wheat, 1,260,00b of summei 
lye, 3,240,000 of oats, and 6,000,000 bnsliels of potatoes The 
hguies foi Eastern Sibena aie not so reliable,— about 1,100,000 
quaiters of various grams in Irkutsk (one-thiid raised by the 
Braiats), 400,000 in Tiansbaikalia, 40,000 in Yakutsk, about 

100,000 m the Amur province, and 25,000 in the Maritime Pro- 
vince, and the Yeniseisk peasants sell eveiyyeai about 700,000 
cwts of com The Minusinsk district, one of the nchest m Sibena 
(45,000 inhabitants, of whom 2800 aie settled and 24,000 nomadic), 
has more than 45,000 acres under ciops, and m the whole pro- 
vmce of Yeniseisk about 3,000,000 acies are cultivated 

Gattle-bieeding is extensively earned on in many parts In the Cattle- 
Ob and Irtish legion of "Western Siberia there are about 2,000,000 breeding 
horses, 1,500,000 head of honied cattle, 8,000,000 sheep, and 

100.000 reindeer, for Eastern Siberia the figures aie approximately 

850.000 hoises, 1,100,000 homed cattle, 1,120,000 sheep, and 
about 60,000 leindeer The mdnstiy is, however, earned on m 
the most piimitive manner In Transbaikalia little hay is made, 
and the Bunat hoises seek their food thioughout the winter be 
neath the thm. sheet of snow which covers the steppes A single 
snowstorm in spring sometimes destroys m a few days thousands of 
hoises thus weakened In Western Siheua the “Sibenan plague” 
makes great ravages, and the average losses are estimated at about 
37,500 head of cattle annually 

Beekeeping is widely diffused, especially in Tomsk and the Bee 
Altai Honey is exported to Russia The seeds of the stone-pine keeping 
aie coEected for oil in Western Siberia 

Huntmg still continues to be a profitable occupation, the male Huntmg 
population of whole villages in the hiHy and woody tracts setting 
out m October for a month’s huntmg The sable, however, which 
formerly constituted the wealth of Siberia, is now so scarce that foui 
sables per man is the maximum in the best districts Squirrels, 
bears, foxes, snow-foxes, antelopes, and especially deer m spring 
are at present the pinncipal objects of the chase But even m 
Yakutsk the total pioduee of huntmg was in 1879 only 65 sables, 

2360 snow-foxes, 28,440 ennmes, 140,550 sqraiTels, 1780 foxes, 145 
bears, 1310 reindeer, and 26,780 hares The forests on the Amur 
yielded a rich return of fuis during the first years of the Russian 
occupation, and the Amui sable, although much inferior to the 
Y^utsk and Tiausbaffialian, was largely exported In 1862 1800 
sables and 40,000 squirrels were killed m the province of Amui, 

2 The northern limits of agncnlture are 60' N lat on the Urals, 62“ at Ya- 
kutsk, 61“ at Aldansk, 54“ SU at Udskoi, and 53“ to 54“ m the mtenor of Earn 
ehatka (Middendorff, iS»5vns«J.s JBw, vol :v ) 

Sin — 2 
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and 9300 in tlie Maritime Province, but in 1877 the total export 
fiom the foiniei did not exceed in value £1700 to £2000 
Fishing The same falling off is obscivable in the fisheries, — one species at 
least, the FJiytim stdlcn, having completely disappeaied within 
the loth centiiiy Fishing is still a valuable somce of income 
on the lovvei couises of the great livers, especially the Oh, where the 
yearly eaimugs amount to about £30,000 The fi&heiies on Lake 
Baikal suppl} cheap food (the oniul) to the pooier classes of Irkutsk 
and Tiansbaikalia The native populations of the Amur— Golds 
and Ghilj aks— support themselves chiefly by then fisheries, when 
the salmon enters in dense masses the Amur and its tnhutaiies 
Mann- Though Siberia has within itself all the law produce necessary 
factures for piospeious industries, it continues to import from Russia with 
out exception all the manufactured articles it uses Owing to the 
distances ovei wluch they are carried and the had organization of 
trade, all mannfactuied articles are exceedingly dear, e&peeially in 
the east The manufactoiies of Sihnia employ less than 15,000 
woikmen,and their aggregate production does not exceed £1,600,000 
in value, of these 11,500 aie employed in Western Siberia, the 
j early production being about £1,200, 000 Meaily one-thud of the 
total represents inne-simit, 23 per cent tanneries, 18 per cent 
tallow-melting, and a considerable sum cigarette -making The 
villages of Siberia do not cany on a variety of petty trades like 
the villages in Russia, except in the districts of Tobolsk nearest 
the Uiah, where tannmg, boot-making, caipet-making, and the 
like aie piosecuted 

Minmg. hhiiing is in the same backward state as manufactnnng in- 
dustry The chief attention is given to gold-minmg But the use 
of impioved maehineiy is far from common, and the condition of 
the workmen wietcheJly bad,— inbuffi.cient food, bad lodgings, and 
oreuioik under the most unsanitary conditions As the geology 
of the gold mining distiicts is iiuite unknown, immense sums are 
sunk in futile search The amount of gold obtained has much 
incieascd since mining was hegim in the Meitchmsk district and 
paits of the Altai (a right formerly reserved for the impenal 
Gov eminent I, and since the diseoveiy of auriferous deposits in the 
basin of the Amur and in the Mantime Piovinee It reached in 
1882 45631b in Western Sihena (nearly all in the Altais), and 
58,420ft lu Eastern Siberia (about 27,000 in Yakutsk, moie than 
10,000 in Meitchmsk, and about 8000 in the provmce of Amui) 
The Altai mines (12,000 workmen) juelded in 1881 16,670ft of silver 
(13,310 m 1882), 13,140 cwts of lead, 6700 of copper (the last two 
decreasing items), 3200 of iron, 240,000 of coal, and about 320,000 
of salt Silv er-mining is almost entirely abandoned m Ifeitchmsk, 
and HI 1882 only 1900 ft were extracted 
Trade Trade is in the hands of a few merchants Tlie chief market is 
the Xyni-Xovgorod fair, where Sibenan merchants get twelve or 
eighteen months’ cieilit at correspoiidmgly high rates ^ Prices on 
the Amur are not more favourable, since the tiade by sea is pre- 
vented from developing owing to the facility vnth which gieat pio- 
fits are made by the exchange of wine spmt and sables for whisky 
The villages are m a still worse condition, whole populations being 
dependent for the necessaries of life upon a few merchants The 
foreign trade is insignificant, and the hundred merchant ships 
{tliuty English) which visited the port of Vladivostok m 1883 came 
chief!} for the needs of the gairison The impoits of manufaetuied 
wares fiom Russia amount to an annual value of £12,000,000 , the 
coriespondmg exports of raw produce are only about £4,000,000, 
—tallow, hides, furs, and grain being the chief items Theie aie 
sev eral great fairs in Siberia, that of Iibit (with an annual tnruovei 
of £5,000,000 to £7,000,000) hemg the most impoitant Those of 
Ishim, Tomsk, Irkutsk, and Verkhne-Udmsk deserve mention In 
the north and north-east several fans, where natives gather to pay 
tiihute, to sell fins, and to purchase food and necessaiies foi hunt- 
ing, have a local importance 

Com The mam line of commumcation is the gieat Moscow load It 
munica- staits from Peim on the Kama, and, ciossmg theUials, reaches 
tion Ekatennbrag— the centre of mining industiy— and Tyumen on the 

Tara, whence steameis ply via Tobolsk to Tomsk A railway 
has of late been constnicted between Peim and Ekateimbiiig, 
touching the chief ironworks of the eastern slope of the middle 
Uials, and has been continued wa Kamyshfoff to Tyumen Fiom 
Tyumen the Moscow load pioceeds to Omsk, Tomsk, Krasuoyaisk, 
and Iikutsk, sending off from Kotyvan a bianch south to Bamauf 
HI the Altai and to Tuikestan Fiom Iikutsk it pioceeds to Tians 
haikalia, and Lake Baikal is eiossed eithei by steamei or (when 
fiozeii) on sledges, in eithei case fiom Listvenitchnaya to Posolskoye 
A route was laicl out about 1868 lound the south shoie of T,3.kfl 
Baikal in older to maintain communications with TiansbaakaJia 
dumig the siumg and autumn, which were frequently mtenupted 
vvdien the old loiite from Selenghmsk across the Khamardaban 
had to be lesorted to Fiom Posolskoye on Lake Baikal the great 
load proceeds to Vcikline udinsk, Tchita, and Siyetensk on the 


1 Salt m tlie Altai legion (wliere it is obtained) is retailed at 2 loubles 40 co 
pecks tUpiid (4s 10(1 foi 32 fc), siigai, which is sold at 7 to 8 lOubles thewid 
in Westeiii Sibeua (Hs to 16s the 32 lb), leaches 12 to 20 roubles m Transbai 
kalia, and occasioiially 40 loubles at Yakutsk 


Shilka, whence steamers ply to the mouth of the Amur and up the 
Usuii and Sungatcha to Lake Khangka kVlicn the iiveis aie 
frozen communication is mauitaiiied h} sledges on the Amin , hut 
in spiing and autumn the only contmuous route down the Shilk i 
and the Amui, to its mouth, is on hoiseback along a mountain 
piath (veiy difficult aeiosb the Bure} a lange) On the lovvei Amui 
and on the TJouii the journey is also difbuilt even on hoiseback 
On the whole the steamci comnumication is lu an uusatisfactoiy 
state, and when the watei on the upper Amiu is low vessels aie 
sometimes unable to reach the Shilka The Yenisti is navigated 
as fai as Minusuisk, and communication is maintained along its 
banks in the summei hj boat and home The Angara offeis gieat 
difficulties to navigation on account of its lapids , icgulai vvatei 
communication begins only below these and is continued to its 
mouth On the Lena, which is an inipoi taut w atei w ay fi om Kii ensk, 
meichandise is shipped foi the gold mining companies on the Lena 
below the Vitim, and somenmes np the lowei Vitim Anothei route 
of impoitance before the conquest of the Amur is that which con- 
nects Yakutsk with Okhotsk oi Ayan Eegulai postal comninnica- 
tion is maintained by the Russians between Kiachta and Kalgau 
(close by Peking) acio&s the deseit of Gobi Owing to tbe lelativel} 
good condition of the gieat highway the jouiney to Sibeua is not 
so difficult 01 formidable as is generall} supposed As a rule the 
Siberians travel freely, and long journeys aie imdeitaken moie 
readily than short railway journeys aie in Europe 
Siberia has been colonized in tw o diffei ent w ays On the one hand, Coloniza- 
the Government sentpaities (1) of Cossacks to settle on the frontier, tion 
(2) of peasants who were hound to settle at appointed places and 
maintain the communications along the loutes, (3) of stnjcltsys to 
gaiiison forts, (4) of yai/iscJiils—a special oiganization of Old 
Russia intrusted with the maintenance of homes foi postal coin- 
miimcation, and finaUj (5) of convicts Even so recently as 1836 57 
a good deal of the Amur legion was peopled in this way Seifs 
in the imperial mines were libeiated and organized in Cossack 
regiments (the Tiansbaikalia Cossacks) , some oi them were settled 
on the Amui, forming the Amur aud Usuii Cossacks Othei 
parts of the nvei were colonized by peasants who emigrated with 
Government aid, and weie hound to settle m villages, about 20 
miles apart, on the Amur, at spots designated by officials As a 
lule, this kind of colonization lias not piodiiced tbe lesults that 
were expected On the othei hand, free colonization has been moie 
successful and has been undertaken on a much laigei scale Soon 
after the fiist appeaiance of the Cossacks of Yeimak in Siberia 
thousands of hunteis {proniysJilomjie], attracted by the furs, un- 
migrated fromnoith Russia, explored the country, traced the first 
footpaths, and erected the flist houses in the wdderness Latei 
on seifdom, leligioiis persecutions, and consciiption vveie the chief 
causes which led the peasants to make then escape to Sibeua 
and build their villages m the most inaccessible forests, iii tbe 
piaiiies, and even on Chuiese teriitoiy The severe measures oi 
the Government agomst such “runaways” could not pi event then 
immigration to Sibeua \Vhile governmental colonization studded 
Siberia with foits, free colonization fiUed up the inteimediate 
spaces This free colonization has continued tliioiighoiit the 19th 
eentiuv, occasionally assuming larger piopoitions, as in 1848 55 
Since the emancipafron of the seifs it has been steadily inci easing 
In spite of tbe involved formalities wbicli the peasants have to go 
thiough befoie emigiating, and the gieat expense, whole villages 
I emigrate from Russia to Siberia Duiiug tbe twenty-five yeais 
ending 1879 no fewei than 100,000 peisons ciossed the Uials , and 
in 1882 theUial Railway conveyed 7025 emigiants, while the total 
numhei of emigiants to Sibeua lu the same year was estunated at 
not less than 40,000 ^ 

Siberia is a great penal colony Exile to Sibeua began iii the Exiles 
first years of its discovery, and as eaily as 1658 we find the Mon- 
confoi mist priest Awakum® following iii chains the exploiing party 
of Pashkoff on the Amiu Easkolniks in the second half of the 
17th century, rebel sbtydtsy under Peter I , couitieis of rank dur- 
ing tlie reigns of the empresses, Polish confederates under Catheiino 
II, the “Decembiists” under Ficliolas I, nearly 50,000 Poles 
aftei the msuuectioii of 1863, and latei on whole generations of 
socialists weie sent to Siberia , while the numbei oi common law 
convicts and exiles transported thithei has steadily inci eased since 
the end of the 18th eentiny Mo exact statistics of Siheiian 
exile weie kept befoie 1823 But it is known that in the fiist 
years of the 19th centuiy nearly 2000 persons weie tianspoited 
every year to Siberia This figure had reached an aveiage of 18,250 
m 1873-77 and rose above 20,000 in 1882 Between 1823 and 
1877 the total was 393,914,® to which ought to be added the 
families of many exiles, making more than 600,000 men, women, 
and cbldien tiaiispoited since the beginning of the 19tli ceiitmy 
Of 151,584 tianspoited dunng the ten yeais 1867 76 18,582 were 


2 YachmtsefF, Siberia os a Colony , Levitoff, Gxiide to West Siberia (Russian) , 
Uvsahaya Mysl, July 1882 

3 Tbe autobiography of the protopope Awakum is one of the most popular 
hooks with Russian Nonconfonnists 

* The Poles aie not reckoned m the above figures 
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condemned to hard lahoni, 2S,3S2 to he settled with, loss of civil 
rights {ssyUo-psclentsy), 23,383 to be settled without loss of lights 
[m lodtoiem), 2551 to lue neailj free [while 78,686 weie 
transpoited simply by oiders of the administialioa oi decisions of 
the Tillage communities In 1884 21,104 exiles, followed by 1752 
women and 363! children, were tiansported to Siberia Their dis 
tiibution undtii different heads was neaily the same as the ahoie 
The hard laboiu convicts (some ISuO oi 1900) sent eveiy ycai 
are distributed among several prisons in Western and Eastern 
Sibeiia, the impeual gold-washmgs at Eaia on the Shilla, and the 
salt woilcs of TJsohe and Ust Kut , but, as these prisons and woiks 
cannot take moie than 10,000 in all, the surplus hare to be sent 
to S4.&HALi>’ (g V ), wheie they aie employed in the eoal-mines, or i 
settled After liberation the haid-labonr convicts entei the cate- 
gory of ssyhio pstkiitsij, and are settled m tillages It appeals 
from recent inquiues that neailj all are in a wretched condition, 
and that of the 200,000 on the ofheialiegistcis moie than one-thud 
hat e disappeai ed without being aCLOunted for Is eaily 20,000 men 
{40,0U0 aceoidiEg to otbei estimates) aie liting in Sibena the Ide 
of bioclyarjhi, tiying to make their way through the foiests to then 
native prot inces in Knsaia The exile population of Siberia is much 
smaller than is generally supposed, being — m Tobolsk, 59,000, 4 6 
pel cent of population , in Tomsk, 29,800, 2 6 , in Yeniseisk, 45,000, 
10 6, 111 Irkutsk, 40.000, 10, m Tiansbaikaha, 21,335, 4 3 , in 
Yakutsk, 3000, 1 2 , total, 198,153 or 4 9 per cent 
Educa Education stands at a very low level The chief town of eveiy 
tion piotiuce is piotided with a classical gymnasium, wheie the sons 
of the local ofiElcials prepare foi the umveisity, and a gymnasium 
or piogymnasinm for girls , but the education theie receiied is not 
of a high giade, and the desiie of tlie local population foi “real 
schools” IS not satisfied The sum of £10,000 beijueathed by 
Demidoff in 1817 foi the foundation of a umveisity in Siberia, 
togethei with an additional £40,000 laised by subscription, lemains 
unemployed, and, although the Goveinnieut finally permitted the 
erection of buildings tor a university at Tomsk, it again decided 
(1885), foi political leasous, to postpone its openmg In 1883 
theie were m lYestern Siberia only 684 schools of all descriptions, 
with 14,097 male and 4915 female pupils Tiansbaikaha had in 
1881 108 schools of a veryinfenor kind, with 3828 pupils, Yakutsk, 
23 schools, with 633 pupils in 1882 There are m all five gymnasia 
and five piogyranasia toi boys, three gymnasia and two piogym- 
nasia foi gnls, two “leal schools,” and tliiee nouual schools , but 
many vacant teaching posts in gymnasia remain unoccupied 
Piimaiy education is in a veiy unsatisfactoiy state, and piimary 
schools veiy scarce 

Admims Sibeua rs divided into four goveinmonts,— Tobolsk, Tomsk, 
trative Yeniseisk, and Irkutsk, — and foui piovinces, — Yakutsk, Tians- 
divibions baikalia, Amui, and ilantime or Piimoiskaya The fiist two are 
under goveinois, like Eussiau governments, the next four are 
iiiidei the goveiuoi general of Eastern Sihena, who lesules at Ii 
kutsk , the Amui and Mantune piovinces aie under the goveinor- 
geiioial of the Amiu, who resides at Xhahaiovka, at the junction 
of the Amui and the Usun The lespective chief towns aie— 
Tobolsk, Tomsk, Kiasnoyarsk, Irkutsk, Yakutsk, Tchih, Blagove- 
schensk, and Kliabaiovka The pioviuces of Akmolinsk (chief 
town, Akmoly) and Semiiyetchensk (chief town, Yyaiiyi) aie now 
parts of the steppe governor generalship Each government 
and province is subdivided into distncts, the administrative head 
is a civil goveinoi in the governments and a militaiy governor in 
the provinces By the regulations of 1834 each governor and 
goveinor-general is assisted by a council composed of chiefs of 
several clepaitments (nominated by the goveiiioi general), and 
several officials depending diieetly upon tlie respective ministries 
The council has only a consultative voice, the final decision lestmg 
with the administrative head The governors general and militaiy 
governors command the military forces of the ^ovinces, — Coijsaclm 
and legulais The new system of legal piocedure introduced in 
Russia in 1866 has not yet been extended to Eastern Sibeua, wheie 
the old couits aie still in foice It has haen mtioduced m Western 
Sibeua, but without juries The towns have received the new 
municipal oigamzation The zemstvo is not yet organized The dis- 
tricts aie under the oontiol of is;p7an}%%ks and sasedatels, who have 
very extensive powers, and are not contiolled hy self-government 
of the peasantry The Cossacks — the Siberian on the Kirghiz 
frontier (90,000 persons, stretching in villages along a line of 1200 
miles), the Transhaikalian, and those of the Amui and the IJsau, 
whose villages are dotted along the Amur to its junction with the 
Usun and along the IJsuri to Lake Khangka and Yladivostok— are 
under their own officais, and special administrative functions aie 
entrusted to the military chief {aiaman) of each sepaiate Cossack 
voisko The Altai and JTertchmsk mines, with their temtones and 
populations, aie under the imperial cabinet,— all private mines 
being nudei the inspection of mining engineers 
Since the earliest years ot conq_uest Sibeua has been placed under 
the lule of voivodes (governors), under a special depaatment at 
Moscow In 17fiS it was divided into five provinces, depending 
upon a governoi residing at Tobolsk Catherine II introduced m 


1764 a vice royalty, which existed, however, only until 1799, when 
governors and governois-geneial were introduced This system 
pie\ ailed until 1819 This pait of the histoiy of Sibeua was an 
unbioken record of lobheiy, tyranny, and folly on the pait of tlie 
goveuiois and such as would seem niciedible weie the 

facts not testified to by the annals and documents i ecently published 
m Russia In vaiu weie the seveiest measmes i esorted to Petei I 
oidered the governoi Prince Gagaim to he hanged, and the govemoi 
Joloboff was executed in 1736, while many minoi officials weie 
coEdenmeJ to haid labour or the knout The lobbeiies and the 
cruelties of rulers like Kijloff, Pestel, Tieskin, Loskutolf, and then 
myunidons compelled the Goveinment to undeitake a thoioiigh 
im^uiiy, and for this purpose Speranskiy w as sent m 1819 To 
him Sibaia is mdebted for the new system of administiation which 
has since lemained in foiee 

The chief towns of Sibei la ai e— Ekatermbui g (25, 1 50 mhabitants), Towns 
which belongs, bower er, to Penn, although situated on the easteim 
slope of the Urals, Tomsk (31,550), a eommeicial city, selected as 
the site of the unneisity, and Iikutsk (36,120 in Januaiy 1884), 
capital of Eastern Siheiia, a tiadmg city Tobolsk (20,130), Xias- 
nojaisk (16,800), Tchita (12,600), BlagovyeschensL (8000), and 
Ivliabaiovka (2500) aie meie administiative centres Biysk m 
Tomsk (18,700) yearly acquiies moie importance from its trade 
with the Knghiz steppe Kmgan (8915) and Yatutorovsk (4500) 
in Tobolsk aie large villages, dependent chiefly on agricultuie and 
some trade Barnaul (17,350), Kolyvan (12,450), Kuznetsk (7355), 
Zmeinogorsk (6160), and Zjnano\sk (4450) in the Altar aie mining 
centies , Bainaut is the seat of the mining administration Tj nmea 
(14,300) and Taia (8650) in Tobolsk, Maninsk m Tomsk, Kainsk 
(8050) and Minusinsk (7400) m Yeniseisk, Kiachta (4300), Yeikhne- 
udmsk (4150), and Reitchmsk (4070) in Tiansbaikaha, may be 
mentioned as local commercial centies— Kiachta ha\ing once had 
gieat impoitance m the tea trade with China The others aie 
merely admimstLatue centies Towns like Obdoisk, Beiezoff, 

Karym, Yiluisk, Teiklioyansk, Okhotsk, and many otlieis which 
figure on the maps aie meiely administiative centies foi levying 
the yasal, each with less than lOOO oi even fewer than 500 and 
300 mhabitants Of the fifty -three towns of Western and Eastern 
Sibeua only two have more than 30,000 and eight from 12,000 to 
21,000 inhabitants each , in ten towns the population langes fiom 
5000 to 10,000 

The shores of all the lakes which filled the depiessions diuiug the History 
Lacustnne peiiod are covered with lemains dating fiom the Aeo 
lithic Stone peiiod , and numberless lurgans (tumuli), ovens, and 
so on bear witness to a much denser population than the pieseiit 
Duiing the great migiations in Asia from east to west many 
populations were probably duven to the northern holders oi the 
gieat plateau and thence compelled to descend into Sibena , sue 
ceedmg waves of imaiigiation drove them still faither tow aids the 
bairen mounds of the noith, wheie they melted away According 
to Eadloff, the eailiest lahabitaiits of Sibeua were the Yeniseians, 
who spoke a language diffeient fiom the TJial Altaic , some few 
tiaces of them (Yeniseians, Sayan-Ostiaks, and Kottes) have been 
found among the Sayan Mountains The Yeniseians weie followed 
by the Ugio Samoyedes, who also came originally from the high 
plateau and weie compelled, probably during the great migration of 
the Huns in the 3d century B c , to cross the Altai and Sayan ranges 
and to entei Sibeua To them must be assigned the very nunieious 
lemams datmg from the Bronze peiiod. which are scattered all over 
south Sibena lion was unknown to them, hut they excelled m 
bionze, silver, and gold woik Their bionze oinaments and im- 
plements, often polished, evince a gieat development of artistic 
taste, and then miigated fields covered wide areas in the fertile 
tiacts On the whole, then civilization stood much higher than 
that of then more recent successois Eight centuues later the 
Tmtish stocks of “Tukiu" (in Chinese spelling), Khagasses, and 
TJiguis — also compelled to migiate north westwards from then 
foimer seats— subdued the Ugro Samoyedes These new invaders 
have hkewise left numeious traces of their sojourn, and two dif- 
ferent penods may he easily distinguished m then lemams They 
weie acquamted with iron, and learned from then subjects the art 
of bioBze casting, which they used for decorative purposes only, 
and to which they gav e a still highei aitistic stamp Then pottery 
IS also much moie perfect and more aitistio than that of the Bronze 
peiiod, and then ornaments now have a place among the finest 
collections at the St Peteisbuig Heimitage This Turkish empiie 
of the Kha^sses must have lasted until the 13th century, when the 
Mongols, nndei Jenghiz Khan, subdued them and destroyed their 
civilization A decided decline is shown by the graves which have 
been discoveied, until the country reached the low level at which it 
was found by the Russians on their aiiival towards the close of 
the 16th century In the hegxnnmg of the 16th century Tatar 
fugitives from Tmkestau subdued the loosely associated tiihes in- 
habiting the lowlands to the east of the Urals Agiicnlturists, 
tanneis, merchants, and moUahs (piiesta) were called from Turke- 
stan, and small principalities sprang up on the Irtish and the Ob 
These were united by Khan Ediger, and conflicts with the Russians 
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wlio "were then colonizing the Urals brought him into collision 
iinth Moscow , his ein oys came to Moscow in 1555 and consented 
to a y eaily tribute of a thousand sables This source of wealth 
attiacted Russian adventurers to the tians-Ural legions As eaily 
as the 11th centuiy the Uoi goiodiaus had occasionally penetrated 
into Siberia , but the fall ot the republic and the loss of its north- 
eastern dependencies checked the adiance of the Russians across 
the Uials On the defeat of Stepan Razin many who were unwill- 
ing to submit to the non rule of Moscow made then way to the 
settlements of Stioganofl in Perm, and tradition has it that, in oidei 
to get rid of his guests, Stroganolf suggested to their chief, Yeimak, 
that he should cross the Urals into Sibeiia, promising to help him 
in this enteipiise wuth supplies of food and arms Yermak entered 
Siberia in 1580 with a band of 1636 men, following the Taghil and 
Tura iivero Next year they weie on the Tobol, and 500 men suc- 
cessfully laid siege 'to Isker, the residence of Khan Kutchum, in 
the neighbourhood of what is now Tobolsk Kutchum fled to the 
steppes, abandoning his domains to Yermak, who, aceordmg to 
tradition, purchased by the present of Sibeiia to Ivan II his own 
lestoiation to favour Yermak was diowned in the Iitish in 1584, 
after having been defeated by the Tatars After lus death the 
Cossacks abandoned Siberia , but new bands of hunters and adven- 
tiireis, attiacted by the furs, poured eveiy year into the countiy, 
and were supported by regular troops from Moscow To avoid 
conflicts wuth denser populations in the south, they preferred to 
advance eastwaids along higher latitudes, meanwhile Moscow sent 
fresh detachments of troops imdei who elected forts and 

settled labour eis around them to supply the garrisons wuth food, 
gunpowdei, and arms "Uhthm eighty yeais the Russians had leached 
the Amiu and the Pacific This rapid conquest is accounted for 
by the cucumstance that thev met wuth no organized resistance 
they found only the Tatar Kutchum on the Tobol, and in the 
Altai the Tiukish stocks undei the Kalmuck Altyn Khan, the 
centre of whose power was on the Kemtchik, and who collected 
tiihute from the Teleuts, Uiyankhs, Telesses, Beltirs, Buiuts 

S hiz), and other smaller tribes Neither Tatars nor Turks 
ofler any serious resistance YThen traveRing doivn the 
Y'enisei in 1607-10 the Cossacks first encountered Tunguses, who 
stienuously fought for their independence, hut were at last subdued 
about 1623 In 1628 the Russians reached the Lena, founded the 
fort of Yakutskiy in 1637, and twm years latei reached the Sea of 
Okhotsk at the mouth of the Ulia river The Bunats offered some 
opposition, but between 1631 and 1641 the Cossacks erected several 
palisaded forts in their territory, and m 1648 the foit on the uppei 
iJda (Verkhne-Udinskiy Ostrog) beyond Lake Baikal In 1643 
PoyarkofTs boats descended the Amm, returning to Yakutsk by 
the Sea of Okhotsk and the Aldan, and in 1649-50 Khabaroff oc- 
cupied the coiiise of the Amur The resistance of the Chinese, 
however, obliged the Cossacks to quit their foits, and by the'treaty 
of Nertchinsk (1689) Russia abandoned her advance mto the hasm 
of the river In her armety to keep peace with China and not 
to endanger the Kiachta trade, Russia ngorously prohibited and 
pimished all attempts of the Siberians to advance farther towards 
that rivei until 1855 In 1849 the Russian ship “Baikal” dis- 
covered the estuary of the Amur, in 1851 the mihtary post of 
Nikolaievskiy was estabhshed at its mouth, and two years latei 
the post of Marunsk near Lake Kizi Next yeai a Russian militaiy 
expedition under Mnraviofl explored the Amui, and in 1857 a chain 
of Russian Cossacks and peasants had already settled along the 
whole eonise of the nvei The accomplished fact was recognized 
by China in 1857 and 1860 by a treaty In the same year in which 
Khabaroff e-s:plored the Amur (1648) the Cossack Dejneff, starting 
fiom the Kolyma, sailed round the north-eastern extiemily of Asia 
thiough the strait which was rediscovered and described eighty 
yeais latei by Behiing (1728) Cook m 1778, and after him La 
Perouse, settled definitively the hioad features of the noithem 
Pacific coast Although the Arctic Ocean had been reached as 
eaily as the fiist half of the 17th centmy, the exploration of its 
coasts by a senes of expeditions under Ovtsyn, ilium, Prontchi- 
seheff, Lasinius, and Lapteff— whose labours constitute a briUiant 
page in the annals of geographical discoveiy— was begun only in 
the 18th century (1735-S9) 

The scientific exploration of Siberia begun m the penod 1733 to 
1742 by Messeischmidt, Gmelin, and Do Lisle de la Cioyere was soon 
followed up by Muller, Fischei, and Georgi Pallas, with several 
Russian students, laid the first foundation of a thorough exploration 
of the topogiaphy, fauna, floia, and mhabitants of the country The 
journeys of Hansteen and Ermau (1828-33) weie a most impoitant 
new step in the exploration of the territory Humboldt, Ehrenheig, 
and Grustav Rose also paid in the course of these years short visits 
to Sibena, and gave a new impulse to the accumulation of scientific 
knowledge , while Rittei elaboiated in his As^en the true founda- 
tions of a sound knowledge of the stuicture of Sibeiia Midden- 
doilfsjomney (1841-43) to north-eastein Sibena — contemporaneous 
with Castien’s journeys foi the siiecial study of the Ural-Altaian 
languages — diiected attention to the far noith and awakened in- 
teiest in the Amui, whose hasm soon became the scene of the 


expeditions of Akhte and Schwarz (1852), and latei on (1854-57) 
of the gieat Siberian expedition to which we owe so maiked an 
advance in our knowledge of Eastern Sibena The Siberian branch 
of the Russian Geographical Society was founded at the same time 
at Irkutsk, and afterwards became a peimaiient centie foi the ex- 
ploration of Sibena, while the opening ot the Amur and Saghahn 
attracted Maack, Schmidt, Glehn, Radde, and Schienck, whose 
works on the floia, fauna, and inhabitants of Sibena hai e become 
widely known 

BiUiogmphy —(1) Geiieial —The under mentioned w oiks of the exploieis ot 
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source of information, with full bibliographical details under each article) , 
Elisee Reclus, Geographic Universelle, sol vi , “L’Asie Busse,' also Russian 
translation with appendices , Yadrmtseff, Siberia as a Colony (Russ ), 1882 , 
Pictuiesque Russia (Russ ), ed by P Semenoff, vol xi (Western Sibena) and 
xii (Eastern Siberia) , Sehegloff, Chronology of Sib Hist from 108S to ISSS , 
Levitoff, Guide to West Siberia (Russ), 1883, Siwoun, RussUy Kalendar (foi 
some statistics) The following periodicals contain important infoimation — 
Syevernyi Aichiv, 1825, Sibirskiy V'yestnik, ISIS sq , Magasin Asiatique, 1825 , 
Melanges Asudiques and Mel Physiques tiies du Bull de VAcad cl Sc de 
St Petersbourg , Menoires of the same , the publications of the St Petersburg 
Botanical Garden, and of the general staff", Bar and Helmersen,Beifra£ie , Erman, 
Archiv, Historical Acts, 184o, and Addenda, 1846-76, offloial publications (Russ ) , 
Vyestnik, Zapiski, and Izvestia of the Russian Geogiaphical Society, Zapiski 
and Imestia of the Eastern and Westein Siberian blanches of the same , Bulletin 
de la Soc des Natur de Moscoii , Tsvestia of the Society of Friends of Katiual 
Sciences at Moscow (foi anthiopology), Trudy at the Ural and St Peteisbuig 
Society of Natuialists, J!fHU?i£f/ottrnaiofStPeteisburg, Veihandl dei Minei 
Ges zu St Petersburg , Meteorologischer Jahrbuch&nd Annalesofthe Qential Pliysi 
cal Obseivatory , Dieunyayai Hovaya Rossiya , the medical and topographical 
Sborml.,th.s SboiiukSiidebnoi Mediciny, and “The Health" (Zdorovie) contcun 
most valuable contributions to the demography of Sibena, the newspapeis 
Amur, Vostochnoie Obossreme, and especially Sibvr, now published at Irkutsk , 
Russische Rmie , F^roda, a popular review containing valuable information 
about hunting , Pamyatnyia Knijli (almanacs) of sepaiate goveinments The 
official pubhcation of the ministry of navy, Morskoi Sbornxk contains many 
important contributions to the geography of Siberia, as also, occasionally, the 
Voennyi ^ornih Complete indexes by M Mezhoff aie published by the Geo- 
graphical Society 

(2) Flora and Fauna —Besides the woiks of Gmelin, Georgi, Pallas, Lede- 
bom, Middendorff, Maack, Sclirenck, Radde, Schmidt, Glehn, and Maximo- 
avicz, see a laige numhei of monographs by Schmidt, Eegel, Tiantvetter, 
Herder, Brandt, Polyakoff, Martynoff, Budiseheff, and many otheis scattered 
through the puhhcations of the Academy of Sciences, the StPeteisbmg Botanical 
Gaiden, the Society of Naturalists of Moscow, the Society of Piiencls of Natuial 
Sciences of Moscow, and the Geographical Societies of St Peteisburg and 
Iikutsk Several of them are complete jlorulm of separate legions, or import- 
ant monographs of sepaiate classes of the vegetable oi animal kingdom, or lists 
of plants and animals collected during separate jonineys , see also Taezan- 
owski’s hsts of birds in Bull de la Soc Zool de France, 1882 MezholTs Biblio 
graphical Indexes, yeailypublished by the Geographical Society, andtheladeKes 
of the Kieff Society of Natuiahsts give full details 

(3) Geology —Geological observations oociii in nearly alltbe above mentioned 
woiks of tiavel and seiial publications Of recent monogiaphs the following, 
published in periodical publications, may be mentioned — Meglitzky, m Verh 
dsr Miner Ges mSt Petersburg, 185G , Schmidt, “Mammutli Beise,” in Mem of 
St Petersburg Ao , I/opatm, on the Vitmi, Yenisei, and Kiasnoyarsk, m Mining 
Journal and serials of the St Petersburg and Bast Siberian Geographical 
Society , Czekanowski, m Mem Ac of Sciences „ Ozerski (map of shores of 
Baikal), m levestia. East Siberian Geographical Society, and several papers, 
especially on mimng districts, in the Gomyi Journal 

(4) Ethnology — Slovtsoff, History of Sibena , Shashkoff, a senes of papers on 
the “Indigenous Races of Siberia,” “The Native Question,” “Serfdom in 
Siberia,” ‘“Histoncal Sketches," in various reviews , Polyakoff, Journey to the 
Ob (translated into German), Schapoff, in vanous Instoncal woiks and in 
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thelrifsfia of the Sihemn Geographical Society , Saniohyasoff, Cuftciiwii/ Lav 
of Siberian Iiidiqenes, lb"6, papers m Oiefihestieniujia Zapi‘d i, sols C6\\yi\ 
and ccxcui , Tadnntseff, Siberia, ISSd Argentoff and Kostroff m the serials 
of the Geogr &oe give information about the present state of the indigenes 
and their relations to Russia 

(d) Exik — Mayimolf, Siberia and Idaid Labour, ISTl Foinitakv, Adniimsfro 
tion of Lrile, 1870, Vagin, “Historical Documents on Sibena, m the collection 
Sibil, \o\ 1 , Xikitin,“Pnsons and the Prisons Question,’ m Rus^ ly Vijeetnil, 
1S7S , Mishlo, “On Siberian Pnsons, ’ in OieMi Znpi^li, ISSl, Yadnntscff, 
Sibeiin ab a Colony, 1SS2, Dostoievsky, BuimlAlue, ISSl , Rosen, Memoirea 
ernes Deeabi isien, 1870 (P A, K ) 

SIBSAGAPi, or Seeds aitgor, a Bntisli district of India, 
in the upper valley of the piovince of Assam, lymg be- 
tween 26° 19' and 27°16 'jSI' lat and 93° 21' and 95° 25' 
£ long , and covering an area of 2S55 square mdes It 
IS bounded on the N and E by Lakhimpur district, on 
the S by independent IST^ga territory, and on the W by 
the Nowgong and HAga Hills districts Sibsagar consists 
of a level plain, much overgrown with grass and jungle, 
and intersected by numerous tributaries of the Brahma- 
putra It IS divided by the little stream Disai into two 
tracts, which differ in soil and general appearance The 
surface of the eastern portion is very flat, the general level 
being broken only by the long lines of embankments 
raised by the Aham iungs to serve both as roadways and 
as a protection against floods The soil consists of a 
heavy loam of a whitish colour, which is well adapted for 
rice cultivation "West of the Disai, though the surface 
soil IS of the same character, the geneial aspect is diver- 
sified by the protrusion of the subsoil, which consists of 
a stiff clay abounding in iron nodules, and is furrowed by 
frequent ravines and water-courses, which divide the cul- 
tivable fields into innumerable small sunken patches or 
Jiolas The chief river is the Brahmaputra, which is navi- 
gable throughout the year by steamers and large native 
craft The navigable tributaries of the Brahmaputra 
comprise the Dhaneswari, the Burl Dihing, the Disang, 
and the Dikhu, all flowing in a northerly diiection from 
the NAg4 Hills Included within the district is the island 
of Maguli, which is said to have been formed by the silt 
brought down by the Subansin river fiom the Him^llayas 
and deposited in the wide channel of the Brahmaputra 
Coal, iron, petroleum, and salt are found in the district 
Wild beasts of all kinds abound, including the elephant, 
ihinoceros, tiger, bufialo, and deer The climate, like that 
of the rest of the Assam valley, is comparatively mild 
and temperate, and the average annual lamfall is about 
94 inches 

In 1881 tlie population of Sibsagar was 370,274 (males 195,194, 
females 175,080), of wliom Hindus numbered. 339,663, Moham- 
medans 15,665, lull tubes 13,829, and Chii&tians 804 The only- 
place of more than 5000 inhabitants is Sibsagar (see below) Of 
the total aiea 359,225 acies iveie under cultivation m 1883-84, 
besides 78,710 acres ot foiests The staple product is nee, which 
yields two ciops in the year, tea is also extensively grown, 
Sibsagai being second only to Cachar among the tea-giowing 
districts of India , other crops include food-giams, pulses, oil- 
seeds, sugai-cane, and cinchona The local industries are limited 
to the weaving of silk and cotton cloth, the making of brass and 
bell-metal utensils, and coaise pottery The principal exports are 
tea, silk, mustard-seed, cotton, and jungle products , the imports 
include salt, oil, opium, piece-goods, and miscellaneous hardware 

On the decline of the Aham dynasty Sibsagai, -with the rest of 
the Assam valley, fell into the hands of the Bmmese They were 
expelled by the British in 1823, and in the following year the 
valley was annexed to British India The British, however, were 
indisposed to undertake the responsibilities of administration be- 
yond what seemed absolutely necessary The country now forming 
Sibsdgai distiict, together with the southern portion of Lakhunpur, 
was placed under the rule of Eaja Puiandhar Sinh, on his agreeing 
to pay an annual tribute of £5000 Owing to the raja’s misiule, 
Sibsagar was reduced to a state of great poverty, and, as he was 
unable to pay the annual tnbiite, the teintoiies were resumed by 
the Government of India, and in 1838 Sibsagar was placed under 
the direct management of a British officer The -tea industry soon 
brought back piospeiity, and the Sibsagar peasants now rank 
among the most contented and wealthy in Assam 

SIBSA.GAE, .cbief town and civil headquarters of the 
above district, is situated about 1 1 miles south from the 
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Brahmaputra, being picturesquely placed around a magni- 
ficent tank covering an area of 114 acres Besides tlie 
houses of the civil oflicials, it possesses a stiaggling ba?aar, 
m which a brisk busme‘=-s is carried on during the cold 
season with the neighbouiing hill tribes In 1881 the 
population of the town was 5868 

SIBYL Certain women who projihesied under the in- 
spiration of a deity were called by the Greeks Sibjls The 
inspiration manifested itself outwardly in distorted features, 
foaming mouth, and frantic gestures The notion that 
hysterical, convulsive, and epileptic affections are proof of 
duine inspiration has been common all over the world (see 
Tjlor’s Piiiiiihve Cultnie, ii p 131 sq ) Homer does not 
refer to a Sibyl, nor does Herodotus. The first Greek 
writer, so far as we know, who does so is Heiaclitus 
(flourished about 500 b c ) As to the number and native 
countries of the Sibyls much diversity of opinion prevailed, 
as IS evinced by the contradictory statements of ancient 
writers Aristophanes, Plato, and the author of the 6av- 
/idata dKova-ixarra., attributed to Aristotle, appear to know 
of only one Sibyl Heraclides Ponticus, a pupil of Plato, 
seems to be the first writer w’ho distinguished several 
Sibyls, — the Erythrman, the Phrygian, and the Helles- 
pontine Later writers speak of two, three, foui, eight, 
ten, and twelve Pausanias (x 12) enumerates four Ac- 
cording to him, the oldest was the Libyan ^ Sibyl, a 
daughter of Zeus and Lamia The second w^as Hero- 
phile, a native of Marpessus or Erythrae in the Tioad , 
she lived mostly in Samos, but visited Claius, Delos, 
and Delphi She lived before the Trojan "Wai, which 
she IS said to have predicted The third was the Sibyl 
of Cumse in Italy, and the fourth was a Hebrew Sibyl 
called Sabbe , others, however, called the last-mentioned 
Sibyl a Babylonian or Egyptian According to Plutarch 
(De Pyth Oiac, 9), the first Sibyl was she of Delphi 
Varro enumerates ten Sibyls, — the Peisian, Libyan, Del- 
phic, Cimmerian, Erythraean, Samian, Cuman, Hellespont- 
me, Phrygian, and Tiburtine The Sibyl of whom we 
hear most was the Sibyl of Cumae, whom ..Eneas con- 
sulted before his descent to Hades She was supposed to 
hve 1000 years It was she who sold to Tarqmn the 
Proud the Sibylline books She first offered him nine, 
when he refused them, she burned three and offered him 
the remaining six at the same price , when he again re- 
fused them, she burned three more and offered him the re- 
mammg three still at the same price Tarqmn then bought 
them. They were entrusted to a college of fifteen men 
(qmndecemvin, saans facitcTidis)^ who preserved them and 
consulted them on occasions of national danger It would 
seem that they were consulted with a view to discover, not 
exact predictions of definite future events, but the religious 
observances necessary to avert extraordinary calamities and 
expiate prodigies They were written in hexameter verse 
and in Greek , hence the college of curators was always 
assisted by two Greek interpreters The books were kept 
m the temple of Jupiter on the Capitol and shared the 
destruction of the temple by fire in 83 B c After the 
restoration of the temple the senate sent ambassadors in 
76 to ErythriE to collect the oracles afresh and they brought 
back about 1000 verses , others were collected in Ilium, 
Samos, Sicily, Italy, and Africa In the year 12 Augustus 
sought out and burned a great many spurious oracles and 
subjected the Sibylline books to a critical revision, they 
were then placed by him in the temple of Apollo Patrons, 
where we hear of them still existing in 363. They seem 
to have been burned by Stilicho shortly after 400 Accord- 
ing to the researches of Klausen {JEnects und die Penates, 


1 There is a gap m the text of Pausamas, and his meaning is not 
quite certain 
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Hamburg, 1839-40), tire oldest collection of Sibylline 
oracles appeal -s to bare been made about the time of 
Solon and C}ru& at Gergis on Mount Ida in the Troad, 
it was attributed to tlie Sibjl of Marpessus and ivas pre- 
ser\ed in the temple of Apollo at Gergis Thence it 
passed to Erythr^e, where it became famous It was this 
lery collection, it would appear, which found its way to 
Cumje and from Cnmte to llome 


The eollection of so called Sibjlliae oiacles uliicli lias descended 
to us IS ohiiously sjiuiioiis, beaiing maiks of Jewish and Chustian 
oiigin Ewald assigns the oldest of tliein to about 124 e r and 
tbe latest to about 668 672 a n Thei lia\ e been edited bj Fiied- 
heb (Leipsic, 1852) and Alexandie (2d ed , Pans, 1869) Foi an 
examination of the difteunt lists of Sib} Is, see E Maass, De Sibyl- 
laium ladicihus, Berlin, 1879 

SIBYLLINE BOOKS See Apocalyptic Liter a- 
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Part I —History 


Geogra- Q ICILY, slightly surpassed by Sardinia in superficial 
phical extent, is, m its geogiaphical and historical position, 

position greatest island of the Mediterranean As such it holds 
among European lands a position answering to that of Great 
Britain, the gieatest island of the Ocean, and the events of 
their history have at more than one period brought tbe tw’O 
islands into a close connexion with one another The geo- 
graphical position of Sicily (see vol xiii pi lY ) led almost 
as a matter of nece&sity to its historical position, as the meet- 
ing-place of the nations, the battle-field of contending races 
and creeds Lying nearer to the mainland of Euiope and 
nearer to Africa than any other of the great Mediteiranean 
islands, Sicily is, next to Spam, the connecting link between 
those two q^uarters of the woild It stands also as a break- 
water between the eastern and western divisions of the Medi- 
terranean Sea In pr^e-historic times those two divisions 
were two vast lakes, and Sicily is a surviving fragment of 
the land which once parted the two united seas and united 
the continents which aie now distmct That Sicily and 
Africa were once joined we know only from modem scien- 
tific research , that Sicily and Italy were once joined is 
handed down in legend, unless the legend itself is not rather 
an obvious guess Sicily then, compiai ativ ely near to Africa, 
but much nearer to Europe, has been a European land, but 
one specially open to invasion and settlement from Africa 
Dividing the eastern and western basins of the Mediter- 
ranean, it has been a part of western Euiope, but a pait 
which has had specially close relations with eastern Europe 
It has stood at various times m close connexion with Gieece, 
wnth Africa, and with Spain , but its closest connexion has 
been with the neighbouring land of Italy Still Italy and 
Sicily are thoroughly distinct lands, and the history of 
Sicily should never be looked on as simply part of the 
history of Italy Lying thus between Europe and Africa, 
Sicily has been the battle-field of Europe and Africa That 
is to say, it has been at two separate periods the battle-field 
of Aryan and Semitic man In the later stage of the 
strife it has been the battle-field of Christendom and Islam 
This history Sicily shares with Spam to the west of it and 
with Cyprus to the east And with Spam the island has 
had several direct points of connexion There was m all 
likehhood a near kindred between the earhest mliabitants 
of the two lands In later times Sicily was luled by 
Spamsh kmgs, both alone and m union with other king- 
doms The connexion with Africa has consisted simply 
m the settlement of conquerors from Afiica at two periods, 
first Phoenician, then Saracen On the other hand Sicily 
has been more than once made the road to African con- 
quest and settlement, both by Sicilian prmces and by the 
Eoman masters of Sicily The connexion with Gieece, 
the most memorable of all, has consisted in the settlement 
of many colonies from old Greece, which gave the island 
the most biiUiant part of its histoiy, and which made the 
gi eater part practically Greek This Greek element was 
strengthened at a later time by the long connexion of 
Sicily wuth the Eastern, the Gieek-speaking, division of 


the Homan empire And the influence of Gieece on 
Sicilj has been repaid in more than one shape by Sicilian 
lulers who have at various times held influence and 
dommion in Greece and elsewhere beyond the Hadnatic 
(Adriatic) The connexion between Sicily and Italy begins 
with the piimitiae kmdied between some of the oldest 
elements in each Then came the contemporary Greek 
colonization m both lands Then came the tendency in the 
dominant pow'eis in southern Italy to make their way into 
Sicily also Thus the Eoman occupation of Sicily ended 
the struggle between Greek and Phoenician Thus the 
Norman occupation ended the struggle between Greek and 
Saiacen Of this last came the long connexion between 
Sicily and southern Italy under several dynasties Lastly 
comes the late absorption of Sicily in the modern kingdom 
of Italy The result of these various forms of Italian 
influence has been that all the other tongues of the island 
have died out before the advance of a peculiai dialect of 
Itahan In religion again both Islam and the Eastern 
form of Christianity have given way to its Italian form 
The connexion with England amounts to this, that both 
islands came under Noiman dynasties, that under Norman 
lule the inter course between the two countries was ex- 
tremely close, and that the last time that Sicily was the 
seat of a separate pow'ei it w’as under British protection 
The Phoenician, whether from old Phcemcia or from Car- 
thage, came from lands which were mere strips of sea-coast 
with a boundless continent behind them The Greek of 
old Hellas came fiom a land of islands, peninsulas, and 
inland seas So did the Gieek of Asia, though he had, 
like the Phcenician, a vast continent behind him In Sicily 
they all found a strip of sea-coast with an inland region 
behind , but the stiip of sea-coast was not like the broken 
coast of Greece and Greek Asia, and the inland region was 
not a boundless continent like Africa or Asia In Sicily 
therefore the Greek became more continental, and the Phoe- 
nician became moie insular, than either nation had been in 
its own land N eithei people ever occupied the whole island 
the presence of the other hindered either from occupying 
even the whole of the coast, noi was either people ever able 
to spread its dominion over the eaiher inhabitants veiy 
far mland Sicily thus remained a world of its own, with 
mterests and disputes of its own, and divided among in- 
habitants of various nations The history of the Greeks 
of Sicily is constantly connected with the history of old 
Hellas, but it runs a separate course of its own Their 
position answers somewhat to that of the English people 
of the United States with regard to the mother-country 
of Gieat Biitam It differs in this, that the independence 
of the Greek cities in Sicily was not the result of warfaie 
with the mother-country Otherwuse the analogy would 
have been almost exact, if France oi Spam had kept its old 
power in North America The Phcenician element ran an 
opposite course, as the independent Phoenician settlements 
m Sicily sank into dependencies of Carthage The entrance 
of the Romans put an end to all practical independence on 
the part of either nation But Roman ascendency did not 
affect Greeks and Phoenicians in the same way Phoenician 
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life gradually died out But Eoman at,eendeiicy nowliere of tlie highe-t form? of Aijan and of Semitic man that 
cru&lied out Greek life where it already existed, and m the iii&toiy of Sicily diaws its highest inteied Ot 
some way^ it strengthened it Though the Greeks ne-ier Phoenician occupation there are two, or rather three 
spread their dominion o?er the island, the} made a peace- marked periods We must ahvajs remember that Carthage 
fill conquest of it This process was in no way hindered — the new citj — was one of the latest of Phceiiician founda- 
bythe Pioman dominion, the work of assimilation went tions, and that the dajs of the Caithagiman dominion 
on still faster show us onlj the latest form of Phoenician life Phee- 

Onginal The C|uestion now comes, Wlio were the original inhabit- mcian settlement in Sicily began before Carthage became 
mhakt ants of Sicily The island itself, Bike A ia, plainly great, perhaps liefore Carthage came into being A crowd 

“ ® takes its name from the Sikels (St^eXot, Stcuh), a peojile of small settlements from the old Phcenicia, settlements 

whom we find occupjing a great part ol the island, chiefly for trade rather than for dominion, factories rather than 

east of the rii er Gek They appear also in Italy, in the colonies, grew up on promontories and small islands all 

toe of the boot, and older histoiy or tiadition spoke of round the Sicilian coast These were unable to withstand 
them as haiing in earlier days held a large place in Latium the Greek settlers, and the Phcemcians of tSicily withdiew 
and elsewhere m central Italy They were believed to step b} step to foim three considerable towns m the north- 
have crossed the strait into the island about 300 years west coiner of the island,— Mot’v e, Soloeis or Solunto, on a 
before the beginning of the Greek settlements, that is to hill overhanging the sea on the north coast, and the gieat 
sa} ill the 1 1th century Bc They found m the island Panormos, the all-haven (see Paleemo), the city destined 
a people called Sikans (BiKarot, Simni), whose name might to be, in two different periods of the world’s hi^tor}, the 
pass for a dialectic form of their own, did not the ancient head of Semitic power in Sicily 

waters straitly affirm them to be a wholly distinct people. Our earlier notices of Sicily, of Sikels and Sikans, m the Greek 
akin to the Iberians Sikans also appear with the Ligurians Homeric poems and elsewhere, are vague and legendary colonizo 
among the early inhabitants of Italy (Tirg , J?« , \u 795, Both races appear as given to the buying and selling of 
viii 328, SI 317, and Seivius’s note) It is possible then slaves {Od , xx 383, xxiv 30, 210) The intimate con- 
that the likeness of name is accidental, that the Sikels nexion between old Hellas and Sicily begins with the 
belonged to the same branch of the Aryan family as the foundation of the Sicilian Naxos by Chalkidians of Euboia 
Italians, while Sikans, like Lignrians and Iberians and under Theokles, which is assigned to the }ear 735 b c 
the suivivmg Basques, belonged to the earlier non-Aryan The site, a low promontory on the east coast, immediately 
population of western Europe But, whatever the origin of below the height of Tauromemon, maiks an age which had 
eithei, m the histoiy of the island Sffians and Sikels appear advanced be} ond the hill-fortress and which thoroughly 
as two distinct nations with a clear geographical boundary valued the sea The next }ear Corinth began her s}&tem 
And we may venture to set down the S^els as undeveloped of settlement in the west Korkyra (Corcyia), the path to 
Latins, who were hindered by the coming of the Greeks from Sicily, and Syracuse on the Sicilian coast w ei e planted as 
reaching the same independent national life as their kinsfolk parts of one enterprise Erom this time, for about 1 50 years, 
in Italy, and, instead of so doing, were gradually Hellenized Greek settlement in the island, with some intervals, goes 
On the otbei hand, some Sikel elements made their w ay into steadily on Both Ionian and Dorian colonies w ere planted, 
the Greek life of Sicily That the Sikels spoke a tongue both from the older Greek lands and from the older Sicilian 
closely akin to Latin is plain from sev eial Sikel words winch settlements The east coast, nearest to Greece and iichest 
crept into Sicilian Greek, and from the Sikebot system of in good harbours, was occupied first Heie, between 
weights and measures, — utterly unlike anything in old Naxos and Syracuse, arose the Ionian cities of Leontmoi 
Greece When the Greek settlements 'began, the Sikans and Euitana (Oatma, Catania) and the Doiian Megara by 
had haidly got beyond the life of villages on hill-tops (Dion Hybla Settlement on the south- W'estern coast began 
Hal , V 6), more truly perhaps villages with places of shelter about 688 b c with the joint Cretan and Bhodian settle- 
on the lull-tops The more advanced Sikels had their hill- ment of Gela, and went on m the foundation of Selinous 
forts also, but they had learned the advantages of the sea, (the most distant Greek city on this side), of Kamarma 
and they alieady had settlements on the coast when the (Camarina), and in 588 bo of the Geloan settlement of 
Greeks came As w'e go on, we hear of both Sikel and Akragas (Agrigentum, Girgenti), planted on a high hill, a 
Sikan towns , but we may suspect that any approach to little way from the sea, which became the second cit} of 
true city life was owing to Greek influences Neither Hellenic Sicily On the north coast the Ionian Himera 
people grew into any form of national unity There was was the only Greek city in Sicily itself, but the Kmdiaus 
neither common king nor common confederation either of founded lapam in the ^olian Islands At the north-east 
Sikels or of Sikans They w'ere therefore partly subdued, comer, opposite to Italy, and commanclmg the strait, aiose 
partly assimilated, slowly, but without much effort Zankle, a city of uncertain date and mixed origin, better 

In the north-east corner of the island we find a small known under its latei name of Messana (Messene, Messina) 
territory occupied by a people who seem to have made Thus nearly all the east coast of Sicily, a great part of 
much greater advances towards civilized life TheElymoi the south coast, and a much smaller pait of the noith, 
were a people of uncertain origin, hut they claimed a passed into the hands of Greek settleis, — Sikehots (Ecke- 

mixed descent, partly Trojan, partly Greek Thucydides Aiwrat), as distinguished from the native Sikels This was 

however unhesitatingly reckons them among* barhanans one of the greatest advances ever made by the Greek people 
They had considerable towns, as Segesta (the Greek Egesta) The Greek element began to be piedominaiit in the island 
and Eryx, and the whole history, as well as the remams, of Among the earher inhabitants the Sikels were already be- 
Segesta, shows that Greek influences prevailed among them commg adopted Greeks Many of them gradually sank 
very early In short, we find in the island three nations mto a not wholly unwilling subjection as cultivators of the 
distinct from the Greeks, two of which at least easily soil under Gieek masters, — a relation embodied perhaps in 
adopted Greek culture and came in the end to pass for the legend that a native Sikel prince led the Greek settleis 
Greeks by adoption to tbe foundation of Megara But there were also mde- 

Early But, as we have already seen, the Greeks were not the pendent Sikel towns m the interior, and theie was a strong 
Pliceni- colonizing people who were drawn to the great island religious mtercommumon between the two races Sikel 

settle- ^ Cyprus and m the islands of the ^gaean, the Henna (Enna, Castrogiovanni) is the special seat of the 

meats Phcemcians were before them And it is from this presence worship of Demeter and her daughter The Sikans, on 
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7th cent - the other hand, seem more distinct and more steadily 
451 B c liostile The Phanicians, now shut up m one comer of 
the island, mth Selinous on one side and Himera on the 
other founded right m their teeth, are hitter enemies , but 
the time of their renewed greatne=!& under the headship of 
Prosper- Carthage has not yet come The 7th century b c and the 
oub Greek part of the 6 th were a time in which the Gieek 
cities of Sicily had their full share in the general prospenty 
of the Greek colonies eveiywhere For a while they out- 
stripped the cities of old Greece Their pohticaJ constitu- 
tions were anstociatic, that is, the franchise was confined 
to the descendants of the original settlers, round whom an 
e-^cluded body (Sr'/ps or^ifeSs) was often growing up The 
ancient kingship was perhaps kept on or renewed in some 
of the Sikeliot and Itahot towns , but it is more certain 
that civil dissensions led very early to the rise of tyrants 
The first and most famous is Phalaris of Akiagas, whose 
exact date is unceitain, whose lettera are now cast aside, 
and whose hiazen bull has been called m question, but 
who clearly rose to power very soon after the foundation 
of Akragas Under his rule the city at once sprang to 
the fiist place in Sicily, and he was the first Sikeliot ruler 
who held dominion over two Greek cities, Akragas and 
Hiniera This time of prospenty was also a time of mtel- 
iectual progress To say nothing of lawgivers like Char- 
ondas, the line of Sikeliot poets began early, and the cir- 
cumstances of the island, the adoption of many of its local 
traditions and beliefs— perhaps a certain interminghng of 
native blood — gave the intellectual life of Sicily a char- 
acter m some things distmct from that of old Hellas 
Stesichoros of Himera (c 632-556 b c ) holds a great place 
among the lyric poets of Greece, and some place in the 
pohtical history of Sicily as the opponent of Phalaris 
The architecture and sculpture of this age have also left 
some of their most remarkable monuments among the 
Greek cities of Sicily (see Sybacuse) The remains of the 
old temples of Selinous, attributed to the 7th century b o , 
show us the Done style lu its eaiher state, and the sculp- 
tures of their metopes (preserved at Palermo) are as dis- 
tinctly grotesque as any E,omauesque sculptme of the 
1 1th or 12th century In both ages the art of the builder 
was far in advance of that of the ornamental carver 
This first period of Sicilian history lasts as long as Sicily 
remains untouched from any non-Hellenic quarter outside, 
and as long as the Greek cities in Sicily remam as a rule 
independent of one another A change begins in the 6th 
century and is accomplished early in the 5th The Phoeni- 
cian settlements in Sicily become dependent on Carthage, 
whose growmg power begins to be daugeions to the Greeks 
Growth of Sicily Meanwhile the growth of tyranmes m the 
of tyran- Greek cities was begmnmg to group seveial towns together 
under a single master, and thus to increase the greatness 
of particular cities at the expense of them freedom Thus 
Therou of Akragas (488-472), who bears a good charactei 
there, acqmred also, hke Phalaris, the rule of Himera One 
such power held dominion both in Italy and Sicily 
Anaxilaos of Ehegion, by a long and strange tale ot 
treachery, occupied Zaiikle and changed its name to Mes- 
sana But the greatest of the Sikehot powers began at 
Gelon Gela m 505, aud was in 485 translated by Gelon to Syra- 
cuse That city now became the centre of a greater 
dominion over both Greeks and Sikels than the island had 
ever before seen But Gelon, like several later tyrants of 
Syracuse, takes his place — aud it is the redeeming point 
m the position of all of them — as the champion of Hellas 
against the barbaiian The great double invasion of 480 
B 0 was planned in concert by the barbarians of the East and 
theWest(Diod,xi 20, schol onYnxdi ,Pyth 146^ Grote, 
v 294) While the Persians threatened old Greece, Carth- 
age threatened the Greeks of Sicily There were Sikeliots 
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who played the part of the Medizers in Greece Selinous 
was on the side of Carthage, and the coming of Hamilkar 
was immediately brought about by a tyrant of Himera 
driven out by Theron But the united power of Gelon 
and Theron crushed the invaders m the great battle of 
Himera, won, men said, on the same day as Salamis, and 
the victors of both were coupled as the joint deliverers of 
Hellas (Heiod , vu 165-167, Diod, xx 20-25, Pind, 

Pyth, 1 147-156, Simonides, fr 42, Polyainos, i 27) 

But, while the victory of Salamis was followed by a long 
war with Persia, the peace which was now gi anted to 
Carthage stayed in foice for seventy years Gelon was 
followed by his biother Hieion (478-467), the special Hieron 
subject of the songs of Pindar Akragas meanwhile I 
flourished nndei Theron, but a war between him and 
Hieion led to slaughtei and new settlement at Himera 
These transplantings from city to city began under Gelon 
and went on undei Hieion They made speakers m old 
Greece (Thuc, vi 17) contrast the permanence of habi- 
tation there with the constant changes m Sicily Hieron 
won the fame of a founder by peopling Katana with new 
citizens, and changing its name to Aitna 

Hone of these tyianmes were long-lived The power of 
Theron fell to pieces under his son Thrasydaios When 
the power of Hieron passed in 467 bo to his biother 
Thiasyboulos the fieedoin of Syiacuse was won by a 
combined movement of Greeks and Sikels, and the Greek 
cities gradually settled down as they had been before the 
tyrannies, only with a change to democracy in their con- 
stitutions The mercenaries who had received citizenship 
fiom the tyiants were settled at Messana About fifty 
years of general prospenty followed We have special 
pictures of almost incredible wealth and luxury at Akra- 
gas, chiefly founded on an African trade Moreover art, 
science, poetry, had all been encouraged by the tyrants, 
and they went on flourishing in the free states To these 
was now added the special growth of freedom, the art 
of public speaking Epicharmos (540-450), carried as a 
babe to Sicily, is a hnk between native Sikeliots and 
the strangers invited by Hieron, as the founder of the 
local Sicilian comedy, he ranks among Sikehots After 
him Sophron of Syracuse gave the Sicilian tmmes a place 
among the forms of Greek poetry But the intellect of free 
Sicily struck out higher paths Empedokles of Akragas is 
best known from the legends of his miracles and of his death 
m the files of ^tna , but he was not the less philosopher, 
poet, and physician, besides his political career It is 
vaguely implied (Diog Laert , viii 2, 9) that he refused 
an offer of the tyranny or of authority in some shape 
Gorgias of Leontinoi (c 480-375) had a still more direct 
influence on Greek cultuie, as father of the technical schools 
of rhetoric thioughont Greece Architecture too advanced, 
and the Doric style giadually lost somewhat of its ancient 
massiveness The temple at Syracuse which is now the 
metropolitan church belongs to the earlier days of this 
tune It IS followed by the later temples at Selinous, 
among them the temple of Zeus, which is said to have 
been the greatest in Sicily, and by the wonderful senes at 
Akragas, crowned by the Olympian temple, with its many 
architectural singularities This, like its fellow at Selinous, 
was not fully finished at the time of the Carthaginian mioad 
at the end of the ceutuiy 

Durmg this time of piosperity there was no dread of Gondi- 
Carthagmian inroads But in 454 b o we read of a war 
between Segesta and Lilybaion (Lilybmum) There was as 
yet no town of Lilybaion, but, if the war was waged gjjjans 
against any Phcenician settlement, the fact is to be noticed, 
as hitherto Segesta has been allied with the Phoenicians 
against the Greeks Far more important are our notices 
of the earher inhabitants For now comes the great Sikel 
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movement under Douketio=;, wlio, Letween force and per- ] gi\e zealous help to the Athenian'^ But m t21: all the 4^4 413 e 
suabion, came nearer to^\ard& uniting his jteople mto one | bikehot and mo^t of the Itaiiot citic', under the guidante 
body than had eier been done before From hi« natne of Hermokrates of Sjracu'-e, ivho pouertull} set forth the 
hill-top of Menaij ruing aboie the lake dedicated to the doctiine of iSikeliot, perhap-j of tSiciIian unity, agreed on 
Palikoi, the natne deities uhom Sikela and Greeks alike a peace Presently an mternai disturbance at Leontinoi 
honoured, he brought doi\n his people to the new city ot led to annexation by Syracuse This ga\e the Athenians 
Pahkdi in the plain His power grew, and Akragas could a pretext for another attempt in 422 Little came of it, 
withstand him only by the help ot Syracuse Alternately though Athens was joined by the Done cities of Kamaiina 
victorious and defeated, spared bj Syracuse (451), sent to and Akraga=!, clearly out of jealousy towards Syiacu&e 
be safe at Corinth, he came back to Sicdy only to form For seieral yearn the island was left to itself 
greater plans than before War between Akragas and The far more memoiable inteifeience of Athens in 
Syracuse enabled him to carry out his schemes, and, with Siciban affaim m the year 415 was partly in auswei to 
the help of another Sikel prince who bore the Greek name the cry of the exiles of Leontmoi, partly to a quite 
of Archomides, he founded Kale Akte on the northern distinct appeal from the Elymian Segesta That city, an 
coast But his work was cut short by his death m 440 , ally of Athens, asked for Athenian help against its Greek 
the hope of the Sikel people now lay in assimilation to neighbom Selinous In a dispute, partly about bound- 
their Hellenic neighbours Douketios’s own foundation aries, partly about the right of intermarriage between the 
of Kale Akte lived on, and we presently hear of Sikel Hellemc and the Hellenizing city, Segesta was hard pressed 
towns under kings and tyrants, all marking an approach She vainly asked for help at Akragas— some say at Syra- 
to Gieek hie Roughly speaking, while the Siels of cuse (Diod, xu 82) — and even at Carthage The last 
the plain country on the east coast became subject to appeal was to Athens But the claims of Segesta and 
Syiacuse, most of those m other parts of the island re- Leontmoi are soon forgotten m the struggle for hfe and 
mained independent Of the Sikans we hear less, but death between Syracuse and Athens 

Hykkara in the north-west was an independent Sikan The details of the great Athenian expedition (415-413) Athenm 
town on bad terms with Segesta On the whole, settmg belong partly to the pohtical history of Athens, partly to 
aside the impassable barrier between Greek and Phcemcian, that of Syeacusb v ) But its results make it a marked 
other distinctions of race within the island were breaking epoch in Sicihan history, and the Athenian plans, if suc- 
down through the spread of the Hellenic element Segesta cessful, would have changed the whole face of the West 
was on familiar terms with both Greek and Phcemcian If the later stages of the struggle were remarkable for the 
neighbours, and had the right of mtermamage (Thuc , vi vast number of Greek cities engaged on both sides, and 
6) with Hellenic Selinous Among the Greek cities them- for the strange inversion of relations among them on which 
selves the distinction between the Dorian and the Ionian Thucydides (vu 57, 58) comments, the whole war was yet 
or Chalkidian settlements is still keenly felt Thelomanis more remarkable for the laige entrance of the barbarian 
decidedly the weaker element, and it was most likely owing element mto the Athenian reckonmgs The war was 
to the rivalry between the two great Donan cities of undertaken on behalf of Segesta , the Sikels gave Athens 
Syracuse and Akragas that the ChaJkidian towns were able v aluable help , the greater barbarian powers out of Sicdy 
to keep any independence at all also came into play Some help actually came from 

Up to this time the Italiot and Sikehot Greeks have Etruria But Carthage was more far-sighted If Syra- 
formed part of the general Greek world, while within that cuse was an object of jealousy, Athens, succeeding to her 
woild they have foimed a world of their own, and Sicily dommion, creating a power too nearly alike to her own, 
has again formed a world of its own within that Wars would have provoked far greater jealousy So Athens 
and conquests between Greeks and Greeks, especially on found no active support save at Naxos and Katana, 
the part of Syracuse, though not wantmg, have been on though Akiagas, if she would not help the invaders, at 
the whole less constant than in old Greece It is even least gave no help to her own rival The war is instruct- 
possible to appeal to a vein of local Sicihan patriotism, to ive m many ways it reminds us of the general conditions 
preach a kind of Monroe doctrine by which Greeks from of Greek seamanship when we find that Korkyra was the 
other lands should be shut out as strangers (dXX6<f>vXoi, meetmg-place for the allied fleet, and that Syracuse was 
ThuCjVi 61,74) Presently this state of Sicilian isolation reached only by a coastmg voyage along the shores of 
was broken in npon by the great Peloponnesian War The Greek Italy We axe struck also by the low military level 
Sikeliot cities were diawn into alhance with one side or of the Sicihan Greeks The Syracusan heavy-armed are 
the other, till the mam interest of Greek history gathers as far below those of Athens as those of Athens are below 
for a while round the Athenian attack en Syracuse At those of Sparta The g^Masi-contmental charactei of Sicily 
the very begmning of the war the Lacedaemonians looked causes Syracuse, with its havens and its island, to he 
for help from the Doiian Sikeliots But the first active looked on, m comparison with Athens, as a land power 
Interfer intervention came from the other side Conquest in Sicily (iJ'jreipajTat, Thnc , vn 21) That is to say, the Sikeliot 
once of a, favourite dream at Athens (Thuc , vi 1, cf i 48, level represents the general Greek level as it stood before 
and Diod , zn 54), with a view to wider conquest or influ- the wars m which Athens won and defended her dominion 
ence in the western Mediterranean An opportunity for The Greeks of Sicily had had no such military practice as 
Athenian interference was found m 427 m a quarrel he- the Greeks of old Greece , but an able commander could 
tween Syracuse and Leontmoi and their alhes Leontmoi teach both Sikeliot soldiers and Sikehot seamen to out- 
craved help from Athens on the ground of loman kindred manoeuvre Athenians The mam result of the expedition, 

Her envoy was Gorgias , his peculiar style of rhetoric was as regards Sicily, was to bring the island more thoroughly 
now first heard m old Greece (Diod , xu 53, 54), and his into the thick of Greek affairs Syracuse, threatened 
pleadings were successful For several years from this with destruction by Athens, was saved by the zeal of her 
time (427-422) Athens plays a part, chiefly unsuccessful, metropolis Cormth m stirnng up the Peloponnesian rivals, 
m Sicilian affairs But the particular events are of httle of Athens to help her Gyhppos came , the second 
importance, except as leading the way to the gi eater Atheman fleet came and perished Syracuse was saved , 
events that follow The steadiest ally of Athens was the all chance of Atheman dominion in Sicily or elsewhere in 
Italiot Bhegion , Messana, with its mixed population, was the West came to an end, Syracuse repaid the debt hy 
repeatedly won and lost , the Sikel tributaries of Syracuse good service to the Peloponnesian cause, and from that 
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413 392 b 0 time tke mutual influeuce of Sicily and old Greece upon 
one anotlier is far stronger than in earher timea 
Phceni- But before the war m old Greece was over, seventy years 
ciaa in- after the great victory of Gelon (410), the Greeks of Sicily 
™der undergo barbarian invasion on a vaster scale than 

™aimi- s’^sr The disputes beUeen Segesta and Selinons called 
M in these enemies also Carthage stepped in as the ally of 
Segesta, the enemy of her old ally Selinous Her leader 
was Hannibal, grandson and avenger of the Hamilkar who 
had died at Himera In 408, at the head of a vast mer- 
cenary ho^t, ha sailed to Sicily, attacked Selmous, and 
stormed the town after a murderous assault of nine days, 
while the other Sikehot cities, summoned to help, were 
still lingering The walls and temples were overthrown , 
the mass of the people were massacred, the few who 
escaped were allowed to return to the dismantled site as 
tributaries of Carthage, and the city never recovered its old 
greatness Thence Hannibal went on to Himera, with the 
special mission of avenging his grandfather. By this time 
the other Greek cities were stirred to help, vrhile Sikels 
and Sikans joined Hannibal , the strife was distmctly a 
strife of Greeks and barbarians At last Himera was 
stoimed, and 3000 of its citizens were solemnly slaughtered 
on the spot where Hamilkar had died Himera ceased to 
exist, but the Carthagimaus founded the new town of 
Thermal (Termini) not tar off, to which the name is some- 
times laxly applied The Phoenician possessions m Sicily 
now stretched across the island from Himera to Selinous 
The next victim was Akragas , its defenders, natives and 
allies, quarrelled among themselves, the mass of the 
people forsook the city, and found shelter at Gela and 
elsewhere The few who were left w'ere slaughtered , the 
town was sacked and the walls destroyed Akragas was 
presently restored, and it has lived on to this day , but it 
never recovered its old greatness 

Diony Meanwhile the revolutions of Syracuse affected the his- 

8103 L tQiy 0 f giQiiy and of the whole Greek world Dionysios 
the tyrant began his reign of thirty eight years in the first 
months of 405 Almost at the same moment, the new 
Carthagmian commander, Himilkon, attacked Gela and 
Kamarma Dionysios, coming to the help of Gela, was 
defeated, and was charged with treachery He now made 
the mass of the people of both towns find shelter at Syra- 
cuse But now the plague led Eimilkon to ask for peace 
Carthage was confirmed m her possession of Selinous, 
Himera, and Akragas, wirh some Sikan districts which 
had opposed her The people of Gela and Kamarma were 
allowed to occupy their unwailed towns as tributaries of 
Carthage Leontmoi, latterly a Syracusan fort, as well as 
Messana and aU the Sikels, were declared independent, 
while Dionysios was acknowledged as master of Syracuse 
Ko war was ever more grievous to freedom and civiliza- 
tion More than half Sicdy was now under barbarian 
dominion , several of its noblest citi^ had peiished, and 
a tyrant was established m the greatest The 5th century 
B 0 , after its central yeais of freedom and prosperity, ended 
in far deeper darkness than it had begun The minuter 
account of Dionysios belongs to Syracusan history, but 
his position, one unlike anything that had been before 
seen in Sicily or elsewhere m Hellas, forms an epoch m 
the history of Europe His only bright side is his cham- 
pionship of HeUas agamst the Phoenician, and this is 
balanced by his settlements of barbarian mercenaries in 
several Greek cities Towards the native races his pohcy 
varied according to momentary mterests, but on the 
whole his reign tended to bring the Sikels more and 
more within the Greek pale His dommion is Italian as 
well as Sicilian, his influence, as an ally of Sparta, is 
important in old Greece, while, as a hirer of mercenaries 
everywhere, he had wider relations than any earher Greek 
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with the nations of western Europe He further opened 
new fields for Greek settlement on both sides of the 
Hadnatic In short, under him Sicily became for the 
first tune the seat of a great Euiopean powei, while 
Syracuse, as its head, became the greatest of European 
cities His reign was unusually long foi a Greek tyiant, 
and his career furnished a model for other rulers and 
invaders of Sicily. With him in truth begins that widei 
range of Greek warfare, policy, and dominion which 
the Macedonian kmgdoms carry on The master of such 
a dommion becomes the impiover of the military art 
With him begms the employment of ships greater than the 
old triremes, of more effective engines m sieges, and that 
combined use of troops of various arms and nations which 
Alexander carried to perfection 

The reign of Dionysios (405-367) is divided into marked His wars 
periods by four wars with Carthage, m 397-396, 392, 383, 
and 368 In the first w'ar his home power was all but 
overthrown , but he hved through the storm, and extended 
his dominion over Maxos, Katana, and Leontmoi All 
three pen&hed as Greek cities Katana was the first 
Sikehot city to receive a settlement of Campanian mei- 
cenaries, while others settled m non- Hellenic Entella 
Naxos was settled by Sikels, Leontmoi was again meiged 
m Syracuse Now begin the dealings of Dionysios with 
Italy, where the Rhegmes, kinsmen of Naxos and Katana, 
planned a fruitless attack on him in common with Messana 
He then sought a wife at Rhegion, but was refused with 
scorn, while Lokroi (Loon) gladly gave him Dons The two 
cities afterwards fared accordingly In the fiist war with 
Carthage, the Greek cities under Carthaginian dominion 
or dependence helped him , so did Sikans and Sikels, which 
last had among themsome stirring leaders , Elymian Segesta 
clave to Carthage Dionysios took the Phcenician strong- 
hold of Motye , but Himilkon recovered it, destroyed Mes- 
sana, founded the hill- town of Tanromenion (Taormina) 
above Naxos for Sikels who had joined him, defeated the 
fleet of Dionysios, and besieged Syracuse Between m- 
vasion and home discontent, the tyrant was all but lost , 
but the Spartan Pharakidas stood his friend , the Cartha- 
ginians again suffered from pestilence , and Himilkon went 
away defeated, taking with him his Carthagmian troops 
and forsaking his allies Gela, Kamarma, Himera, Seh- 
nous, Akragas itself, now passed into the dependent alliance 
of Dionysios The Carthagmian dommion was cut down 
to what it had been before Hannibars invasion The lord 
of Syracuse had grown at the cost of Greek and barbaiiaii 
alike 

He planted mercenaries at Leontmoi, conqueied some 
Sikel towns, central Henna among them, and made 
aUiances with others He restored Messana, peopling it 
with motley settlers, among whom were some of the old 
Messenians from Peloponnesos But the Spartan masters 
of the old Messeman land grudged this possible begm- 
nmg of a new Messeman power Dionysios therefore 
moved his Messemans to a point on the north coast, where 
they founded Tyndaris He clearly had a special eye 
to that region He took the Sikel Kephaloidion (Cefalii), 
and even the old Phoenician border -fortress of Solous 
was betrayed to him He beat back a Rhegme expedi- 
tion , but his advance was checked by a failure to take 
the new Sikel settlement of Tanromenion His enemies 
of all races now declared themselves Many of the Sikels 
forsook him , Akragas declared herself independent , Car- 
thage herself, stirred by the loss of Solous, again took the 
field 

The Punic war of 392-391 was not very memorable 
Both sides failed m their chief enterprises, and the mam 
mterest of the story comes from the glimpses which we 
get of the Sikel states Most of them joined the Cartha- 
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ginian leader Mago , but he waN &ucce-.fully -nithistood at 
Agyiion bj Agjrb, the alh of Dionytio-', who i-j described 
as a tyrant setoiid in power to Diom •'los hini'elf This 
way of speaking would imph that Agjrioa had so tar 
ad\anced in Greek wajs as to run the U'ual course of a 
Greek commonwealth The two tj rants dro\e Carthage 
to a peace by which -he abandoned all her Sikel allies to 
Dioii} sios This time he took Tanromenion and settled 
it with his mercenaiie=! For new colonists of this kind 
the established communities of all races w ere making waj- 
The transportations under the older tyrants had been move- 
ments of Greeks from one Greek site to another Xow 
ail races are coiitounded 

Dionysios, now fiee from Phoenician warfare, gave his 
mind to enterprises which raised his power to its greatest 
height In the j ears 390-357 he warred against the Itahot 
cities m alliance with their Lucanian enemies Ehegion, 
Kroton (Croton), the whole toe of the hoot, were conquered 
Their lands were given to Lokroi, their citizens were taken 
to Syracuse, sometimes as slaves, sometimes as citizens 
The master of barbanans fell below the lowest Hellemc 
lev el when he put the brave Ehegme general Phyton to a 
lingering death, and in other cases imitated the Cartha- 
ginian cruelty of crucifixion Conqueror of southern Italy, 
he turned his thoughts yet further, and became the first 
ruler of Sicily to stretch forth his hands towards the eastern 
peninsula In the Hadnatic he helped Hellenic extension 
He planted directly and indirectly some settlements in 
Apuha, while Syracusan exiles tounded the more famous 
Ankon or Ancona On the east coast he founded Lissos , 
he helped the Parians m their settlements of Issa and 
Pharos , he took into his pay Illyrian warriors with Greek 
arms, and helped the llolottian Alketas to win back pait 
of his kingdom He was even charged with plotting with 
his Epeirot ally to plunder Delphoi This even Sparta 
would not endure , Dionysios had to content himself with 
sending a fleet along the west coast of Italy, to carry off 
the wealth of the great temple of Agylla or Caire 

In old Greece men now said that the Greek folk was 
hemmed m between the barbarian Artaxerxes on the one 
side and Dionysios, master and planter of barbarians, on the 
other These feelings found expression when Dionysios sent 
his embassy to the Olympic games of 384, and when Lysias 
bade Greece me against both its oppressors Dionysios 
vented his wrath on those who were nearest to him,” banish- 
ing many, among them his brother Leptmes and his earhest 
friend Philistos, and putting many to death He was 
also once more stnred up to play the part of a Hellenic 
champion he made ready for yet another Pumc war 

In this war (383-382) Dionysios seems for once to have 
had his head turned by a first success His demand that 
Carthage should altogether withdraw from Sicily was met 
by a crushing defeat Then came a treaty by which 
Carthage kept Sehnous and part of the land of Airagas 
The Halykos became the boundary Dionysios had also 
to pay 1000 talents, which caused him to be spoken of as 
becoming tributary to the barbarians In the last years of 
his reign we hear dimly of both Syracusan and Carthaginian 
operations in southern Italy He also gave help to Sparta 
against Thebes, sendmg Gaulish and Iberian mercenaries 
to take part in Greek warfare His last war with Carthage, 
which was going on at his death, was ended by a peace by 
which the Halykos remained the bonndary 

The tyranny of Dionysios fell, as usual, m the second 
generation , but it was kept up for ten years after his 
death by the energy of Philistos, now mini ster of his son 
Dionysios the Younger It fell with the commg back of 
the exile Dion in 357 The tyranny had lasted so long 
tliat it was less easy than at the overthrow of the elder 
tyrants to faE back on an earlier state of thmgs It had 
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been a time of frightful changes throughout Sicily, full ot 392 337 b 
L rtaking up of old landmark^^ of confusion of race>, and 
ol movements ot inhabitants But it aho saw the founda- 
tion of new cities Besides Tyndaris and Taurumenion, 
the foundation of Alaisa marks another step m Sikel pro- 
greS's towards Hellenism, while the Carthaginians founded 
their strong town and fortie'-s of Liljbaion Among these 
changes the most marked is the settlement of Campanian 
mercenaries in Greek and Sikel tow ns Yet they too could 
be brought undei Greek influences, they were distant 
kinsfolk of the Sikels, and they were the forerunners of 
Piome They mark one stage of migration from Italj into 
iSicilv 

The leign of Dionjsios was less brilliant in the way ot 
art and literature than that of Hieron Yet Dion}-io-= 
himself sought fame as a poet, and his succe&s at Athens 
shows that his compositions did not deserve the full scorn 
of his enemies The dithyrambic poet Philoxenos, by birth 
of K3rthera, won his fame in Sicily, and other authors of 
lost poems are mentioned in vaiious Sikeliot cities One 
of the greatest losses in all Greek history is that of the 
writings of Philistos (436-356), the Syracusan who had 
seen the Athenian siege and who died in the waifare 
between Dion and the younger Dionysios Through the 
time of both tyrants, he was, next to the actual rulers, the 
first man m Sicily , but of his record of his own times we 
have only what filters through the recasting of Diodoro'? 

But the most remarkable intellectual movement in Sicily 
at this time was the influence of the Pythagorean philo- 
sophy, which still lived on in southern Italy It led, 
through Dion, to the several visits of Plato to Sicily under 
both the elder and the younger Dionysios To architecture 
the time was not favourable anywhere but in Syracuse 

The time following the Dionysian tyranny was at Syra- 
cuise a time Ml of the most stirring local and personal 
interest, under her two dehverers Dion and Timoleon 
It is less easy to make out the exact effect on the rest 
of Sicily of the three years’ career of Dion But we 
may mark that, m dnvmg out the younger Dionysios, 
he was helped by a general movement of Greeks, Sikels, 
and Sikans Between the death of Dion in 354 and 
the commg of Timoleon m 344 we hear of a time of 
confusion in which Hellenic life seemed likely to die out 
The cities, Greek and Sikel, were occupied by tyrants Syra- 
cuse was parted between several, Dionysios commg back to 
hold Ortygia Timoleoa’s work was threefold— the imme-Turo- 

diate deliverance of Syracuse, the restoration of Sicily in 
general to freedom and Greek life, and the defence of 
the Greek cities against Carthage The victory of the 
Krimisos in 340 led to a peace with Carthage with the 
old frontier, but all Greek cities were to be free, and 
Carthage was to give no help to any tyrant Timoleon 
drove out aE the tyrants, and it speciaEy marks the 
fusion of the two races that the people of the Sikel Agyrion 
were admitted to the citizenship of free Syiacuse From 
some towns he drove out the Campanians, and he largely 
mvited Greek settlement, especially from the Italiot towns, 
which were hard pressed by the Bruttians The Corinthian 
dehverer gave, not only Syracuse, but all Greek Sicily, a 
new lease of hie, though a short one 

With Timoleon begins a series of leaders who came from 
old Greece to dehver or to conquer among the Greeks of 
Italy and SicEy The enterprise of Dion most likely sug- 
gested those that followed, but Dion, as a native Syracusan, 
does not belong altogether to the same class Timoleon 
alone was a pure republican deliverer The Macedonian 
InngH had established a Greek dominion m the East, and 
a senes of prmces from Sparta and Epeiros came to estab- 
hsh m the W^t a Greek dominion which should balance 
that of the Macedonians Archidamos, Alexander of 
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337-276 B c Epeiros, AkrotatoS; Kleouj mos, all unsuccessfully attempted 
this work in Italy, it was only Pyrrhos, the last and 
greatc'jt of the senes, 11110 plajed any great part in Sicilj 
And before he came, Sicilj had become the seat of a greater 
native power than ever Never till the Noiman came 
was any Sicilian dominion so famous in the world as that 
of the Syracusan tjrant or king Agathokles 

We have unluckily no intelligible account of Sicily 
during the twenty } ears after the death of Timoleou (337- 
317] His deliverance Is said to have been followed by 
great immediate prosperity, but wars and dissensions very 
Aga hoon began agam Agathokles won his first fame in war 
thokles between Syracuse aud Akragas The Carthaginians played 
off one city and party against another, and Agathokles, 
folloiving the same policy, became in 317, by treachery 
and ma&sacre, undisputed tyrant of Syracuse, and spread 
his dominion over many other cities Akragas, strengthened 
by Syracusan exiles, now stands out again as the rival of 
Syracuse The Carthaginian Hamdkar, by conduct which 
contrasted with the ciuelty of Agathokles, won many Gieek 
cities to the Punic alliance Defeated m battle, with 
Syracuse blockaded by a Carthaginian fleet, Agathokles 
formed the bold idea of carrjung the wai into Africa 
He set the model for Eegulus and Scipio, and not a few 
later rulers of Sicily 

Foi more than thiee years (310 307) each side carried 
on warfare m the land of the other Caithage was haid 
pressed by Agathokles, while Syracuse was no less hard 
pressed by Hanailkar The force with which Agathokles 
invaded Africa was far from being wholly Greek, hut it was 
representatively European Gads, Samnites, Tyrrhenians, 
fought for him, while mercenary Greeks and Syracusan 
exiles fought for Carthage He won many battles and 
towns, he quelled mutinies of his own troops, by inviting 
and murdering Ophelias lord of Kyrene (Gyrene) he doubled 
his army and brought Carthage near to despair Mean- 
while Syracuse, aU hut lost, had driven back Hamilkar, 
and had taken and slam him when he came again with 
the help of the Syracusan exile Deinokrates Meanwhile 
Akragas, deeming Agathokles and the barbarians alike 
weakened, proclaimed freedom for the Sicihan cities under 
her own headship Many towns, both Greek and Sikel, 
joined the confederacy It has now become impossible to 
diistinguish the two races, Henna andErhessos are now 
the fellows of Eamanna and Leontmoi But the hopes 
of Akragas were checked when Agathokles suddenly came 
back from Afnea, landed at Selinous, and marched to 
Syracuse, taking one town after another A new scheme 
of Sicilian union was taken up by Deinokrates, which cut 
short his dominion But he now reheved Syracuse from the 
Carthaginian blockade, his mercenaries gained a victory 
over Akragas, and he sailed agam for Africa, where fortune 
had turned against his son Archagathos, as it now did 
against himself He left his sons and his army to death, 
bondage, or Carthaginian service, and came hack to Sicily 
almost alone Yet he could stih gather a force which en- 
abled him to seize Segesta,to slay or enslave the whole popu- 
lation, and to settle the city with new inhabitants This 
change amounts to the extinction of one of the elements in 
the old population of Sicdy We hear no more of Elymoi , 
indeed Segesta has been practically Greek long before this 
Deinokrates and Agathokles came to a kmd of partnership, 
and a peace with Carthage, with the old boundary, secured 
Agathokles in the possession of Syracuse and eastern Sicily 

At some stage of his African campaigns Agathokles 
had taken the title of king Eailier tyrants were well 
pleased to be spoken of as kings , hut no earher rulers of 
Sicily put either their heads or them names on the com 
Agathokles now put his name, first without, aud then with, 
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the kingly title This was in imitation of the Macedonian 
leaders who divided the dominion of Alexander The 
relations between the eastern and westein Greek worlds 
are drawing closer Agathokles in his old age took a 
wife of the house of Ptolemy, he gave his daughter 
Lanasaa to Pjrrhos, and established his power east of 
Hadna, as the firat Sicilian ruler of Korkjra He cairied 
on wara in the Liparman Islands and in southern Italy, 
and died m 289 b 0 , poisoned, some said, by hia owm 
grandson Alike more daimg and more cruel than any rulei 
before him, he earned the arms of Sicily fiirthei afield, 
and made the island the seat of a greater power than any 
of them 

This time was not favourable to the intellectual life of 
Sicily Hitherto the island had attracted men of letters 
fiom old Greece Now several distinguished Sicilian 
wnters eithei chose or were driven to find homes else- 
w'here Tmaios of Tauromenion, scorned by Polybios, but 
whose great Sicilian history is none the less a loss, was 
banished by Agathokles, and made Athens his headquarters 
for the last fifty jears of his long hfe (356-c 260 b c ) 
Dikaiarcbos (Dicmarchus) of Messana, geographer and phil- 
osopher and author of the Life of Guece, lived mainly in 
Peloponnesos till about 285 b c Euhemeros (Evemeius), 
despiser of the gods, who is claimed by more than one 
bnthplace besides Messana, lived m the service and friend- 
ship of the Macedonian Kassandros Philemon too, the 
long-hved writer of comedy (361-262 b c ), is claimed for 
Syiacuse, and it was only as an adopted citizen that he 
spent most of his hfe at Athens 

On the death of Agathokles tyrants sprang up in Period 
various cities Akragas, under its kmg Phintias, won after 
back for the moment somewhat of its old greatness By 
a new depopulation of Gela, he founded the youngest of 
Sikehot cities, Phmtias, by the mouth of the southern 
Himera And Hellas was cut short by the seizure of 
Messana by the disbanded Campanian mercenaries of 
Agathokles (c 282) They slew the men, took the 
women as wives, and proclaimed themselves a new peojole 
in a new city by the name of Mamertmes, children of 
Mamers or Mars Messana became an Italian town, hence- 
forth its formal name was “ Mamertma civitas ” 

The Campanian occupation of Messana is the first of 
the cha|a of events which led to the Homan dominion in 
Sicily As yet Home has hardly been mentioned in Sicilian 
story, eiHier for friendship or lor enmity The Mamertine 
settlement, the war with Pyrrhos, bring us on quickly 
Pyrrhos came as the champion of the western Greeks Pyrrhos 
against all barbarians, whether Romans in Italy or Cartha- 
ginians in Sicily His Sicihan war (278-276) was^a mere 
mterlude between the two acts of his war vfith Rome 
As son-m-law of Agathokles, he claimed to be specially 
king of Sicily, and he held the Sicihan conquest of Korkyra 
as the dowry of Lanassa With such a deliverer, deliver- 
ance meant submission Pyrrhos is said to have dreamed of 
kingdoms of Sicily and of Italy for his two sons, the grand- 
sons of Agathokles, and he himself reigned for two years 
m Sicily as a kmg who came to be no less hated than the 
tyrants Still as Hellemc champion in Sicily he has no 
peer As European champion he has none till Roger oh 
HauteviUe Eryx was won from the Phoenician , Panormos 
first became a city of Europe , if he failed before Lilybaion, 
that fortress and Messana were all that was left in bar- 
barian hands through the whole island 
All this was hut for a moment The Greek king, on 
his way back to fight for Tarentum against Rome, had to 
cut his way through Carthaginians and Mamertmes m 
Roman aJhance His saying that he left Sicily as a 
wrestling-ground for Romans and Carthaginians was the 
very truth of the matter Very soon came the first war 
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between Rome and Carthage the ■war Yhich is be^t marked 
by its other name of the War for Sicily It mattered 
much, now that Sicily was to haie a barbarian master, 
whether that master should be the kindred barbarian of 
Europe or the barbarian of Asia transplanted to the shore 
of Africa That question was decided for Europe, that is 
for Rome, now beginning her long career as European 
champion That strife too gave a large part of Sicily a 
last day of prosperity under a native ruler who was a king 
and not a tyrant 

Hieron Sicily in truth never had a more hopeful champion than 
the second Hieron of Syracuse The C'-tablmhed rule of 
Carthage in western Sicily was now something that could 
well be endured alongside of the robbei commonwealth at 
Me=!sana The dominion of the freebooters was spreading 
Besides the whole north-eastern corner of the island, it 
reached inland to Agyrion and Kentoripa The Mamei- 
tmes leagued with other Campanian freebooters who had 
forsaken the semce of Rome to establish themselves at 
Rhegion But a new Syracusan power was growing up 
to meet them Hieron, claiming descent from Gelon, 
pressed the Mamertmes hard He all but drove them to 
the surrender of Messana , he even helped Rome to chastise 
her own rebels at Rhegion The wrestling- ground was 
thus opened for the two barbarian commonwealths Car- 
thaginian troops held the Messanian citadel against Hieron, 
while another party in Messana craved the help of the head 
of Italy Rome, chastiser of the freebooters of Rhegion, 
saw Italian brethren in the freebooters of Messana The 
"War for Sicily began (264) 

The exploits of Hieron had already won him the kmgly 
title (270) at Spacuse, and he was the representative of 
Hellenic life and independence throughout the island 
Partly in this character, partly as direct sovereign, he was 
virtual ruler of a large pait of eastern Sicily But he could 
not aspire to the dominion of earher Spacusan rulers 
The advance of Rome after the retreat of Pprhos kept 
the new king from all hope of their Itahan position And 
presently the new kingdom exchanged independence for 
safety When Rome entered Sicily as the ally of the Ma- 
inertinesj Hieron became the ally of Carthage But in the 
second year of the war (363) he found it needful to change 
sides His alhance with Rome marks a great epoch in the 
history of the Greek nation The kingdom of Hi^on was 
the firstfrmts out of Italy of the system by which alliance 
with Rome grew mto subjection to Rome He was the 
first of Rome’s kingly vassals His only burthen was to 
give help to the Roman side in war , withm his bngdom 
he was free, and his dominions flourished as no part of 
Sicily had flourished since the days of Timoleon 

First During the twenty-three years of the First Pumc War 

Punic (264-241) the rest of the island suffered greatly The 

War Sicily was fought in and round Sicily, and the 

Sicilian cities were taken and retaken by the contendmg 
powers Akragas, held by Carthage, stood a Roman siege 
(263) , the Punic garnson escaped, the inhabitants were 
sold into slavery Seven years later the repeopled city 
was taken and burned and its walls destroyed by a Car- 
thaginian army Sehnous was utterly deskoye(I when, 
towards the end of the war, Carthage gathered her whole 
strength agam in a few pomts m the west Greek Sehnous 
and Elymian Eryx ahke gave way to the new fortress of 
Drepanon, which, along with Lilyhaion, held out till the 
end of the war Segesta, subject to Carthage, stiU remem- 
bered Its old traditions, and the sons of iEneas were wel- 
comed as dehverers by the Trojan city Kamarma and 
inland Henna passed to and fro between the two powers 
But the great exploit of Rome was the second winmng of 
Panormos for Europe, and its brilliant defence against the 
Semitic enemy The highest calhng of the ^eek had 
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now, in the 'W'e■^te^n lands, passed to the Roman Ej the 27b-210Bc 
treaty which ended the war Carthage ceded to Rome all 
her possessions in Sicily As that part of the island which 
kept a national Greek government became the first king- 
dom dependent on Rome, so the share of Carthage became 
the first Roman province One point alone did not come 
under either of those heads Messana, Mavierhna nvitas, 
remained an Italian ally of Rome on Sicilian sod 

Me have no picture of Sicily in the first period of 
Roman rule One hundred and seventy years later, several 
towns withm the original province enjoyed various degrees 
of freedom, which they had doubtless kept from the begin- 
ning Besides the old ally Messana, Panormos, Segesta, 
with Kentoripa, Halesa, and Halikye, once Sikel but now 
Hellemzed, kept the position of free cities [hheim etira- 
mmie% Cic, Vej} , iii 6) The rest paid tithe to the 
Roman people as landlord The province was ruled by a 
praetor sent yearly from Rome Mithin the Roman pro- 
vince the new state of thmgs called forth much discontent, 
but Hieron remained the faithful ally of Rome through a 
long life On his death (215) and the accession of his 
grandson Hieronymos, his dynasty was swept away by the 
last revolution of Greek Syracuse The result was revolt 
against Rome, the great siege by Marcellus, the taking of 
the city, the addition of Hieron’s kingdom to the Roman 
province Two towns only, which had taken the Roman 
side, Tauromemon and Hetos, weie admitted to the full 
privileges of Roman alliance (cf Died Pr , Hoe&chl , hb 
xxm p 18, Cic, Verr, iii 6, v 22) Tauromemon 
indeed was more highly favoured than the children of 
Mamers Rome had a nght to demand ships of Messana, 
hut not of Tauromemon Some towns were destroyed, 
the people of Henna were massacred Akragas, agam 
held for Carthage, was for four years (214-210) the centre 
of an active campaign The story of Akiagas ended m 
plunder, slaughter, and slavery, three years later, the 
story of Agngentum began 

lie reign of Hieron was the last time of independent 
Greek culture in Sicily His great works belong to the 
special history of Syracuse , but his time marks the growth 
of a new form of local Sicilian genius The spread of 
Hellemc culture among the Sikels had m return made a 
Greek home for many Sikel beliefs, traditions, and customs 
Bucolic poetry is the native growth of Sicily , in the hands 
of Theokntos it grew out of the germs supplied by Epi- 
charmos and Sophron into a distinct and finished form of 
the art The poet, himself of Syracuse, went to and fro 
between the courts of Hieron and Ptolemy Philadelphos , 
hut his poetry is essentially Sicilian So is that of his suc- 
cessors, both the Syracusan Moschos and Bion of Smyrna, 
who came to Sicily as to his natural school The most 
renowned Sicilian name of this time, that of Archimedes, 
is hardly distmctively Sicilian A great name m the 
history of science, a great name in the local history of 
Syracuse, he had not, hke the earher philosophers and the 
bucohe poets, any direct bearing on the general pohtical 
or inteUectuai development of the island 

With ihe incorporation of the kingdom of Hieron into the Sicily 
Roman provmee mdependent Sicilian history comes to an Roman 
end for many ages Of the state of Sicdy under the Roman 
commonwealth our chief source of knowledge is the plead- 
ing of Cicero agamst the worst Roman oppressor of Sicily, 

Gmus Yerres Next in importance to this come those frag- 
ments of Diodoros which describe the two insurrections of 
the slaves Between those insurrections came the Illa- 
tion of Rupilius which settled the Roman system of admini- 
stration m Sicily Cicero’s description comes later than 
all these , but the general relations between Rome and Sicily 
seem to have been much the same from the first occupation 
till the beginning of the empire In one part of the island 
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210 B c - the Pioman people stepped into the position of Carthage, m 
477 A D another part into that of King Eieion The allied cities 
kept their several terms of alliance , the free cities kept 
their fieedom, el&e where the land paid to the Roman 
people, according to the law of Hieron, the tithe ivhich it 
had paid to Hieion But, as the tithe was let out to 
publicans, oppression was easy The prcCtor, after the occu- 
pation of Syraciibe, dwelled there m the palace of Hieron, 
as in the capital of the island But, as a survival of the 
earlier state of things, one of his two quastorb was 
quartered at Lilybaion Under the supreme dominion of 
Rome even the unpriiileged cities kept their own laws, 
magibtrates, and assemblies, provision being made for snits 
between Romans and Sicilians and between Sicdians of 
different cities (7«? , u 16) In Latin the one name 
Sienli takes in all the inhabitants of the island , no distmc- 
tion IS drawn between Greek and Sikel, or even between 
Greek and Phoenician cities It is assumed that all Sicuh 
are Greeks (Fen , u 3, 29, 49, 52, 65, ui 37, 40, 73) 
Even m Greek, 2tfceAot is now sometimes used mstead of 
EiKekiojTat iUl the persons spoken of by Cicero came to 
lia\ e Gieek names &a\ e — a most speaking exception — Gams 
Heras of Mnmeiima cmtas Inscriptions too from Sikel 
and Phcenician cities are commonly Greek, even when they 
commemorate men with Phoenician names, coupled perhaps 
with Greek surnames {C I G , m 597, cf 628) The 
process of Hellenization which had been so long going on 
had at last made Sicily thoroughly Greek Roman con- 
quest itself, which everywhere carried a Greek element 
with it, would help this result The corn of the fertile 
island was said even then to feed the Roman people It 
was this character of Sicily which led to its one frightful 
Skve piece of local history The evils of slavery and the slave- 
revolts trade in their worst form — the slavery of men who axe 
their masters’ equals in all but luck — reached their height 
m the 2d century b c The wars of Rome, and the system- 
atic piracy and kidnapping that followed them, iUed the 
Mediterranean lands with slaves of all nations Sicily 
stood out before the rest as the first land to be tilled by 
slave-gangs, on the estates both of rich natives and of 
Roman settlers The free population naturally degener- 
ated and died out The slaves were most harshly treated, 
and even encouraged by their masters to rob The land 
was full of disorder, and the prators shrank from enforc- 
ing the law against offenders, many of whom, as Roman 
knights, might be their own judges Of these causes came 
the two great slave-revolts of the second half of the 2d 
centnry b c They did not stand alone m the world, but 
no others reached the same extent The first outbreak was 
stamed by some excesses, but after that we are struck with 
the orderly course of the rebelhon It is regular warfare 
Sicily had ueither native mditia nor Roman army , the 
slaves therefore, strengthened by the poorer freemen, occu- 
pied the whole land save only the great cities , they chose 
hngs and founded them a capital The chosen king of 
one district submits to the other for the general good 
They form armies which could defeat Roman generals, and 
they are subdued only by efforts on the same scale as the 
conquest of a kingdom For most of the slaves were men 
used to freedom and to arms, not a few of them Sicihan 
pirates The fact that in the first war a slave named 
Achaios — ^like Davus, Geta, or Syrus — splays a chief part 
also tells us a good deal The Syrian element was large, and 
the movement was mixed up with much of Synan rel^ion 
But the native deities of Sicily and the holy place of the 
Palikoi were not foi gotten The first slave war lasted fiom 
135 to 132, the time of Tiberius Gracchus and the fall of 
Numantia The second lasted fiom 103 to 99, the time of 
the Cimbiian invasion At other times the power of 
Rome might have quelled the revolt moie speedily 
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The slave wars were not the only scourge that fell on Later 
Sicily The pirates troubled the coast, and all other 
were outdone by the three years’ government of Keiie&g” 
(73-70 B c ) Besides the light which the great impeach- 
ment throws on the state of the ibland, his administration 
seems really to have dealt a lasting blow to its piospenty 
The slave wars had not directly touched the gieat cities, 

Ferres plundered and impoverished eveiywhere Another 
blow was the occupation of Messana by Sextus Pompeius 
in 42 B c He was master of Sicily for six years, and 
Strabo (vi 2, 4) attributes to this war the decayed state 
of several cities To undo this mischief Augustus planted 
Roman colonies at Syracuse, Tauromenion, Thermae, Tyn- 
dans, and Katana The island thus received anothei 
Itahan infusion , but, as elsewhere, Latin in no way dis- 
placed Greek, it was simply set up alongside of it for 
certain purposes Roman tastes now came m, Roman 
buildings, especially amphitheatres, arose But Sicily 
never became Roman hke Gaul and Spam The dictator 
Cmsar designed the Roman, and Marcus Antonms the 
Latin, franchise for all Sicily, but neither plan was 
earned out Sicily remained a province, a province of the 
senate and people, not of the prmce Particulai cities 
were promoted to higher privileges, and that w’as all The 
Mamertmes were Romans m Pliny’s day , two free cities, 
Kentonpa and Segesta, had become Latin , still later, Phes- 
nician Lilybaion received a Roman colony All these were 
steps in ^e progress by which, in Sicily as elsewhere, 
political distmctions were broken down, till the edict of 
Antoninus bestowed at least the Roman name — no small 
gift — on all Roman allies and subjects Sicily was now 
part of Romama^ but it was one of its Greek membeis 

Till this change was made, Sicily could not be in any 
sense incorporated with Italy In the division of Con- 
stantme, when the word province had lost its meaning, 
when Italy itself was mapped out into provinces, Sicily 
became one of these last Along with Africa, Rsstia 
(Rhaetia), and western Illyncum, it became part of the 
Itahan prsefecture, along with the islands of Saidmia 
and Corsica, it became part of the Italian diocese It 
was now ruled by a corrector (see the letter of Constantine, 
which stands first in the Codex Riplomaticus Sicihse of 
Johannes), afterwards by a consular under the authority 
of the vicar of the Roman city {Not Imp, 14, 5) Pew 
emperors visited Sicily, Hadrian was there, as every- 
where, and Julian also (G D , 10) In its provincial state 
Sicily fell back more than some other provinces Au&omus 
could still reckon Catma and fourfold Syracuse (“ qiiad- 
ruphees Syracusas ”) among noble cities , but Sicily is not, 
like Gaul, rich in relics of later Roman life, and it is now 
Egypt rather than Sicily that feeds Rome The island has 
no internal history beyond a very characteristic fact, a thud 
slave war m the days of Gallienus External history there 
could he none in the central island, with no frontier open to 
Germans or Persians Sicihan history begins again when 
the wandermg of the nations planted new powers, not on 
the frontier of the empire, but at its heart 

The powers between which Sicily now passes to and Teutonic 
fro axe Teutomc powers The earlier stages of Teutonic “asters 
advance could not touch Sicily Alaric thought of a 
Sicihan expedition, but a storm hindered him Sicily was 
to be reached only by a Teutomc power which made its 
way thiough Gaul, Spam, and Africa The Faiidal now 
dwells at Carthage instead of the Canaamte Gaiseric 
(429-477) subdued the great islands for which Roman 
and Phoenician had striven Along with Sardinia, Corsica, 
and the Balearic Isles, Sicily is again a possession of a naval 
pow'er at Carthage. Gaisenc, at Rome more than a Hanni- 
bal, makes a treaty with Odowakar (Odoacer) almost like 
that which ended the Pirst Punic War. He gave up (Victor 
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Yiteiibis, 1 4} the island on condition of a tribute, which vrab 
hardly paid bj Theodonc Sicil} Yas now ruled bj a Gothic 
count, and the Goths claimed to have treated the land 
with special tenderness (Procopius, Bell Goth, iii 16) 
The island, like the rest of Theodonc s dominions, was 
certainly well looked after by the great king and his 
minister , jet we hear daikly of disafiection to Gothic rule 
(Cass , Var , i 3) Theodonc gave back Lilybaion to the 
Vandal king Thrasamund as the dowry of his sister Anala- 
fnda (Proc, Bell Fancl, i 8) Yet Lilybaion was a 
Gothic possession when Belisarius, conqueror of Africa, 
demanded it in vain as part of the Vandal possessions 
(ProCj^ef/ Va7id,ii 5, Bell GotA,i 3) In the Gothic 
war Sicily w^as the first land to be recovered for the empire, 
and that with the good will of its people (535) Panormus 
alone was stoutly defended by its Gothic garrison In 550 
Totila took some fortresses, but the great cities all with- 
stood him, and the Goths were driven out the next year 
Sicily Sicily was thus won back to the Eoman domimon, but 
undertlie the seat of the Eoman domimon was now at Constantinople 
Eastern gePsarius was Pyrrhos and Marcellus m one Por 430 
empire Sicily, for 282 years the whole of it, 

again remained a Eoman province To the Gothic count 
agam succeeded, under Justinian, a Eoman prsetor, in 
Greek o-TpaTijyos That was the official title , we often 
hear of apainaaa of Sicily, but patrician was in strictness 
a personal rank In the later mapping out of the empire 
into purely mihtary divisions, the them e (deiia.) of Sicily took 
in both the island and the nearest pemnsnla of the main- 
land, the oldest Italy The island itself was divided for 
financial purposes, almost as in the older times, into the 
two divisions of Syracuse and Lilybaion The revolutions 
of Italy hardly touched a land which looked steadily to 
the eastern Eome as its head The Lombard and Fiankush 
masters of the peninsula never fixed themselves in the 
island "When the Prank took the imperial crown of the 
West, Sicily still kept its allegiance to the Augustus who 
reigned at Constantinople, and was only torn away piece- 
meal from the empire by the nest race of conquerors 
El desi- Tbs connexion of Sicily with the eastern division of 
astioal the empire no doubt largely helped to keep up Greek hfe 
island This was of course strengthened by union 
Italy ^ power wbch had already a Greek side, and where 

the Greek side soon became dominant Still the con- 
nexion with Italy was close, especially the ecclesiastical 
connexion Some things tend to make Sicily look less 
Greek than it really was The great source of our know- 
ledge of Sicily in the century wbch foUowed the recon- 
quest by Belisarius is the Letters of Pope Gregory the 
Great, and they naturally show the most Latin side of 
things The merely official use of Latin was, it must 
be remembered, common to Sicily with Constantmople 
Gregory’s Letters are largely occupied with the affairs of 
the great Sicilian estates held by the Eoman Church, as 
by the cburebes of Milan and Eavenna But they deal 
wntb many other matters (see the collection in Johannes, 
G D , where the letters hearing on Sicily are brought 
together, or the usual collection of bs letters) Saint 
Paul’s visit to Syracuse naturally gave nse to many 
legends , but tbe Christian Church undoubtedly took early 
root in Sicily We bear of Manicbseans {G B , 163), 
Jews were plentiful, and Gregory causes compensation 
to be made for tbe unlawful destruction of synagogues 
Of paganism we find no trace, save that pagan slaves, doubt- 
less not natives of tbe island, were held by Jews (G , 127) 
Herein is a contrast between Sicily and Sardinia, where, ac- 
cording to a letter from Gregory to the empress Constaniana, 
wife of Maurice (594-595), praying for a hghtenmg of taxa- 
tion in both islands, pagamsm still lingered {CB, 121) 
Sicily belonged to tbe Latm patriarchate , but we ^eady 
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{C B , 103) seeglimmenng-j of the coming disputes between 477 829 
the Eastern and Western Churches Things were changed 
when, in the early dajs of the iconoclast contro'vei&y, Leo 
the Isaunan conbeated the Sicilian and Calabrian estates 
of tbe Eoman Cbnrcb (Theopb , i 631) 

In tbe 9th, 10th, and 11th centuries the old drama of 
Sicily was acted agam The island is again disputed 
between Europe and Asia, transplanted to Africa between 
Greek and Semitic dwellers on her own soil Panormus 
and Syracuse are again the headquarters of races and 
creeds, of creeds jet more than of races The older 
religious differences — not small certainly when the choice 
lay between Zeus and Moloch — were small compared 
with the strife for life and death between Chnstendom 
and Islam Gregory and Mahomet were contemporaries, 
and, though Saracen occupation did not begin in Sicily 
tiE more than two centuries after Gregory’s death, 

Saracen inroads began much sooner In 655 (Theoph , Early 
1 532) part of Sicily was plundered, and its inhabitants E^aracen 
carried to Damascus Then came the strange episode of 
the visit of Constans the Second (641-668), the first 
emperor, it would seem, who had set foot in Sicily since 
Julian After a war with the Lombards, after twelve 
days’ plunder of Eome, he came on to Syracuse, where bis 
oppressions led to his murder in 668 Sicily now saw for 
the first time the setting up of a tyrant in the later sense 
Meketios, commander of the Eastern army of Constans, 
revolted, but Sicily and Eoman Italy kept tbeir allegiance 
to tbe new emperor Constantine Pogonatos, who came in 
person to destroy him Then came another Saracen inroad 
from Alexandna, in which Syracuse was sacked (Paul 
Diac , V 13) Others followed, but there was as yet no 
lasting settlement Towards the end of the 8th century, 
though Sicily itself was untouched, its patricians and their 
forces play a part in the affairs of southern Italy as enemies 
of the Frankish power Charles himself was believed 
(Iffieoph,! 736) to have designs on Sicily, hut, when it 
came to Saracen invasion, the sympathies of both pope 
and Caesar lay with the invaded Christian land (Mon, Car , 

323, 328) 

In 813 a peace for ten years was made between the Saracen 
Saracens and the patrician Gregory A few years after it conquest 
expired Saracen settlement in the island begins This was 
a special time of Saracen inroad on the islands belonging 
to tbe Eastern empire Almost at the same moment Crete 
was seized by a band of adventurers from Spain But the 
first Saracen settlers in Sicily were the African neighbours 
of Sicily, and they were called to the work by a home 
treason The story has been tricked out witb many 
romantic details {Ckron Salem , 60, ap Pertz, iii 498 , 

Theoph Cont, ii 272, George Kedrenos, u 97), but it 
seems plain that Euphemios or Euthymios of Syracuse, 
supported by his own citizens, revolted against Michael the 
Stammerer (820-829), and, when defeated by an imperial 
army, asked help of ZiyMet Allah, the Aghlahite prmce of 
KairawAn, and offered to hold the island of him The 
struggle of 138 years now began Euphemios, a puppet 
emperor, was led about by his Saracen aEies much as 
earher puppet emperors had been led about by Alarm and 
Ataulf, tiU he was slam in one of the many sieges The 
second Semitic conquest of Sicily began m 827 at Mazzara 
on the old border of Greek and Phoenician But the land 
had a brave defender in tbe patrician Tbeodotos, and the 
mvaders met with a stout resistance both in the island and 
from armies both from Constantmople and from Byzantine 
Italy The advance of the mvaders was slow In two 
years all that was done was to occupy Mazzara and Mineum 
— the oldMenai of Douketios — strange pomts certainly to 
hegm with, and seemingly to destroy Agrigentum, well 
used to destruction Attacks ou Syracuse failed , so did 
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829 1060 attacks on Henna — Gcab uvi now changing into 

Gastnm Johannis (perhaps Kao-rpoiawi;), Castrogiovanni 
Tlie actual gain was small , hut the inTaders took seizin 
ahke of the coast and of the island 

A far greatei conquest followed when new invaders 
came from Spain and uhen Theodotos was. killed in 830 
The nest yeai Panoimus passed away for ever from Eoman, 
for 230 years from Christian, rule Syracuse was for 
fifty years, not only, as of old, the bulwark of Europe, 
but the bulwaik of Christendom By the conquest of 
Panormus the Saracens were firmly rooted m the island 
We hear dimly of treasonable dealings "ttith them on the 
pait of the sbaiegos Alexios, son -m- law of the emperor 
Theophilos , but u e see more clearly that Saracen advance 
was largely hindered by dissensions between the African 
and the Spanish settlers In the end the Moslem con- 
quests m Sicily became an Aghlabite prmcipabty owning 
at best a formal superiority in the piinces of Kairawan 
With the Saracen occupation begins a new division of the 
idand, which becomes convenient in tracing the progiess 
of Samcen conquest This is into three \ alleys, kiown m 
later forms of language as Val di Mazzara or Mazza in the 
north-west, Val di Note in the south-east, and Yal Demone 
(a name of uncertain origin) m the north-east (see Amari, 
Mmuhmm tn. Sicilia, i 465) Tlie first Saracen settlement 
of Val di Mazzara answers roughly to the old Carthaginian 
possessions From Panoimus the emir or lord of Sicily, 
Mohammed ihn Abdallah, sent forth his plunderers through- 
out Sicily and even into southern Italy There, though 
they made no lasting settlements, they often occupied par- 
ticular points A consul or duke of Naples m 836 even 
asked for Saracen help against the Lombards, wbch he is 
said to have repaid by help against his fellow-subjects m 
Sicily (Johan Diac, 67, Amari, i 314) 

The chief work of the nest ten years was the conquest 
of the Val di Noto, but the first great advance was made 
elsewhere In 843 the Saracens won the Mamertine city, 
Messana, and thus stood in the path between Italy and 
Sicily Then the work of conquest, as described by the 
Arabic writers, went on, but slowly At last, in 859, the 
very centre of the island, the stronghold of Henna, was 
taken, and the mam part of Val di Noto followed But 
the divisions among the Moslems helped the Christians, 
they won back several towns, and beat off all attacks on 
Syracuse and Tauromemnm It is strange that the reign 
of Basil the Macedonian (867), a time of such renewed 
vigour m the empire, was the time of the greatest of aU 
losses in Sicily In Italy the imperial fiontiei largely 
advanced , in Sicily imperial fleets threatened Panormus 
But in 875 the accession of IbrMifm ibn Ahmed m Africa 
changed the face of things The emir in Sicily, Ja'far ibn 
Ahmed, received strict orders to act vigorously against the 
eastern towns In 877 began the only successful Semitic 
siege of Syracuse The next year the city, which for 1600 
years had been the seat of Greek, Roman, and Christian 
life, passed for the first time under the yoke of strangers 
to the fellowship of Europe 

Thus in fifty-one years the imperial and Christian terri- 
tory in Sicily was cut down to a few pomts on or near 
the eastern coast, to the Yal Demone in short without 
Messana But between Moslem dissension and Chns- 
tian valour the struggle had still to he waged for eighty- 
seven years Henna had been the chief centre of Christian 
resistance a generation earlier , its place was now taken 
by the small fort of Rametta not far from Messma The 
Moslems of Sicily were busy in civil wars, Arabs fought 
against Berbers, both agamst the African overlord In 
900 Panormus had to be won by a son of Ibrdhlm from 
Aloslem rebels provoked by his father’s cruelty But 
when Ibr4Mm himself came into Sicily, renewed efforts 
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against theChiistians led to the first takmgof Tauromenium 
(908), of Rametta, and of other points The civil war that 
followed his death, the endless revolutions of Agiigentum, 
where the weaker side did not scruple to call lu Christian 
help, hindered any real Saracen occupation of eastern 
Sicily The emperoro never ga\e up their claims to Sicily 
or their hopes of recovermg it Besides the struggle with 
the Christians in the island, there was often direct warfare 
between the empire and the Saracens, but such warfare 
was more active in Italy than in Sicily In 956 a peace 
or truce was made by the emperor Constantine Porphyro- 
geuitns A few years later, Otho the Gieat, the restorer of 
the Western empire, looked to Sicily as a land to be won 
back for Chnstendom It bad not j et wholly passed away, 
but the day soon came Stiange to say, as Syracuse fell 
in the leign of Basil the Macedonian, the Saracen occupa- 
tion was completed in the reign of Nikephoros Phokas 
(Nieephorus Phoeas), the deliverer of Ciete In the very 
year of his accession (963) Tauromenium was taken foi the 
second time, and became for a hundred years aMohammedan 
possession Rametta alone held out A fleet and army 
from Constantinople went in vam to its help, the last 
stronghold of Chnstendom was taken (965), and for a 
season all wns over 

Thus m 138 years the Arab did what the Canaanite had 
never done The whole island was a Semitic, that is now 
a Mohammedan, possession The Greek- speaking Roman 
of Sicily was a bondman in his own land, like the Latin- 
speaking Roman of Spam Yet the complete Saracen 
possession of Sicily may seem a thing of a moment Its 
first and longest peiiod lasted only 73 years In that 
time Mohammedan Sicily was threatened by a Western Eeoon 
emperor , the Arabic writers claim the Saracen army by "bj 
which O^o the Second was beaten back in 982 as a Sicilian 
army A mightier enemy was threatenmg in the East ^ 
Basil the Second planned the recovery of Sicily in good 
earnest In 1027 he sent a great army , but his death 
stopped their progress before they reached the island 
But the great conqueror had left behind him men trained 
in his school, and eleven years later the eagles of the new 
Rome again marched to Sicilian victories The ravages of 
the Sicilian Saiacens m the Greek islands were more fright- 
ful than ever, and George Maniakes, the first captain of his 
tune, was sent to win back the lost land He too was 
helped by Saracen dissensions The emir Ahul-afar became 
a Roman vassal, and, like Alarm of old, became m.agi&te.'t 
Tmhtwn in the Roman army His brother and rnal Abu- 
hafas brought help from Africa, and finally all joined against 
the Christians Four years of Christian victory (1038- 
1042) followed In the host of Maniakes were men of all 
races, — ^Normans, who had already begun to show them- 
selves m south Italy, and the Warangian guard, the best 
soldiers of the empire, among whom Harold Eardrada 
himself is said to have held a place Town after town 
was dehvered, first Messana, then Syracuse, then a crowd 
of others The exact extent of the reconquest is uncertain , 
Byzantine writers claim the deliverance of the whole island , 
but it IS certain that the Saracens never lost Panormus 
But court influence spoiled everything Maniakes was 
recalled, under his successor Stephen, hrother-in-law of the 
emperor Michael, the Saracens won back what they had lost 
Messana alone held out, for how long a time is unceitaia 
But it could not have been again under the yoke for many 
years when a conqueror came who had no empresses to 
thwart him The second Saracen occupation of all Sicily 
was short indeed In 1060 began the thirty years’ work 
of the first Roger 

Thus for 263 years the Christian people of some part 
or other of Sicily were in subjection to Moslem masters Saracen 
But that subjection differed widely in different times and mle 
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places The land Yras won bit by Lit One tonn was 
taken by storm , another submitted on terms harsher or 
more favourable The condition of the Christians varied 
from that of personal slaves to that of commumties left free 
on the payment of tribute The great mass were in the 
intei mediate state usual among the non-Mohammedan sub- 
jects of a Mohammedan power The dhimm of Sicily were 
m essentially the same case as the ? ayahs of the Turk 
While the conquest was going on, the towns that remained 
unconquered gamed in point of local fieedom They be- 
came allies rather than subjects of the distant emperor 
So did the tributary districts, as long as the original terms 
were kept But, a& ever, the condition of the subject race 
grew woioe After the complete conquest of the ibland, 
w^hile the mere slav ea had turned Mohammedans, there is 
nothing more heard of tributary districts At the coming 
of the ITormans the whole Christian population was m the 
state of } ayahs Still Christiamty and the Greek tongue 
never died out, churches and monasteries received and 
held property , there still are samts and men of learning 
Panormus was specially Saracen , yet a Christian leligious 
guild could he founded there in 1048 {Talulanum Reyiiz 
Panotm , p 1) We have its Greek foundation deed 
It would be rash to deny that traces of other dialects may 
not have hngered on, but Greek and Arabic were the 
two written tongues of Sicily vhen the Formans came 
The Sicilian Saracens were hindered by their mteinal feuds 
from ever becoming a great power ^ but they stood high 
among Mohammedan nations Their advance in civili- 
zation is shown by their position under the Formans, 
and above all by their admirable style of architecture (see 
Paleemo) Saracens are always called in for any special 
work of buildmg or engineering They had a literature 
which Forman kings studied and promoted The Formans 
in short came into the inheritance of the two most civihzed 
nations of the tune, and they allowed the two to flourish 
side by side 

The most brilliant time for Sicily as a power in the 
world begins with the coming of the Normans Nevei 
before or after was the island so nmted or so independent 
Some of the old tyrants had ruled out of Sicily, none 
had ruled over all Sicily The Formans held all Sicily 
as the centre of a dominion which stretched far beyond it 
The conquest was the work of one man, Count Eoger of 
the house of HauteviUe, brother of the more famous Robert 
Wiscard (Guiscard) That it took him thirty years was 
doubtless owing to his being often called off to help his 
brother in Italy and beyond Hadria The conquests of the 
Formans in Italy and Sicily form part of one enterpnse , 
but they altogether diffei in character In Italy they over- 
threw the Byzantine dommion, their own rule was perhaps 
not worse, but they were not deliverers In Sicily they 
were everywhere welcomed by the Christians as deliverers 
from infidel bondage 

As in the Saracen conquest of Sicily, as m the Byzan- 
tine recovery, so in the Norman conquest, the immolate 
occasion was given by a home traitor Count Roger had 
already made a plundering attack, when Becnmen of 
Catania, driven out by his brother, urged him to serious 
invasion Messina was taken m 1060, and became for a 
while the Forman capital The Christians everywhere 
welcomed the conqueror But at Trama they presently 
changed their minds, and joined with the Saracens to 
besiege the count m their citadel At Catania Becnmen 
was set up again as Roger’s vassal, and he did good service 
till he was killed Eoger soon began to fix his eye on the 
Saracen capital Against that city he had Pisan help, as the 
inscription on the Pisan dwmo witnesses (cf Geoff Mai , u 
34) But Palermo was not taken until 1 071, and then only 
by the help of Duke Robert, who kept the prize to himself 
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Still its capture was the turning-point m the struggle 106i)-1090 
Taormina (Tauromenium) was von m 1078 Sjracuhe, 
undei its emir Benarvet, held out stoutly He non back 
Catania by the help of a Saracen to whom Roger had 
trusted the city, and whom he himself punished Catania 
was won back by the count’s son Jordan But progress 
was delayed by Jordan’s rebellion and by the absence of 
Roger m his brother’s wars At last, m 1085, Syracuse was 
won Next year followed Girgenti and Castrogiovanni, 
whose chief became a Christian Noto, the Saracen Ra- 
metta, held out till 1090 Then the whole island was won, 
and Rogei completed his conquest by a successful expedition 
to Malta 

Like the condition of the Greeks under the Saracens, so Saracens 
the condition of the Saracens under the Formans differed 
in different places according to the circumstances of each 
conquest The Mohammedan rehgion was everywhere^ ^ 
toleiated, m many places much more But it would seem 
that, just as under the Moslem rule, conversions from 
Chiistianity to Islam were forbidden On the other hand, 
conversions from Islam to Christianity were not always 
encouraged, Saracen troops were employed from the begin- 
ning, and Count Roger seems to have thought them more 
trustworthy when unconverted At Palermo the capitula- 
tion secured to the Saracens the full enjoyment of their own 
laws , Girgenti was long mainly Saracen , in Val di Foto 
the Saracens kept towns and castles of their own On 
the other hand, at Messina there w’ere few or none, and 
we hear of both Saracen and Greek villains, the latter 
doubtless abiding as they were m Saracen times But 
men of both races were trusted and favoured according to 
their deseits The ecclesiastical relations between Greeks 
and Latins are harder to trace At the taking of Palermo 
the Greek bishop was restored , but his successors were 
Latins, and Latin prelates were placed in the bishoprics 
which Count Roger founded Urban the Second visited 
Sicily to promote the union of the church, and he granted 
to the count those special ecclesiastical powers held by 
the counts and kings of Sicily as hereditary legates of the 
Holy See which giew into the famous Sicilian monarchy 
(Geoff Mai , iv 29) But Greek worship went on , at 
Messina it hngered till the 14th and 15 th centuries (Pirro, 

Smlm Sacra, i 420, 431, 449), as it has been since brought 
back by the Albanian colonists But the Greeks of Sicily 
have long been nmted Greeks, admitting the authority of 
the see of Rome 

In its results the Forman conquest of Sicily was a Latin 
conquest far more thorough than that which had been 
made by the Roman commonwealth The Norman princes 
protected all the laces, creeds, and tongues of the island, 

Greek, Saiacen, and Jew But new races came to settle Lm- 
alongside of them, all of whom were Latin as far as their gaistic 
official speech was concerned The Formans brought the 
French tongue with them , it remained the court speech ^ 
during the 12th century, and Sicily was thrown open to 
all speakers of French, many of whom came from England 
There was constant intercourse between the two great 
islands, both ruled by Forman kings, and many natives of 
England filled high places in Sicily But French was only 
a language of society, not of business or literature The 
languages of mscnptions and documents are Greek, Arabic, 
and Latin, in private writings sometimes Hebrew The 
kings understood Greek and Arabic, and their deeds and 
works were commemorated in both tongues Hence comes 
the fact, at first sight so strange, that Greek, Arabic, and 
French have all given way to a dialect of Italian But 
the cause is not far to seek The Forman conquest opened 
Sicily to settlers from Italy, above all from the Forman 
possessions m Italy Under the name of Lombards, they 
became an important, in some parts a dominant, element 
XSH — 4 
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1090 1197 Thus at Messina, -where -we hear nothing of Saracens, -we 
hear much of the dibputes between Greeks and Lombards 
The Lombards had hardly a distinct language to bring with 
them At the tune of the conquest, it was already found 
out that French had become a distinct speech from Latin, 
Italian hardly was such The Lombard element, during 
the Noiman reign, shows itself, not in whole documents 
or inscriptions, but m occasional words and forms, as m 
some of the mosaics at Monreale And, if any element, 
Latin or akin to Latin, had hngered on through Byzantine 
and Saracen rule, it would of course be attracted to the 
new Latin element, and would help to strengthen it It 
was this Lombard element that had the future before it 
Greek and Arabic were antiquated, or at least isolated, in 
a land which Norman conquest had made part of Western 
Europe and Latin Christendom They could grow only 
mthin the island , they could gam no strength fiom out- 
side Even the French element was m some sort isolated, 
and later events made it more so But the Lombard 
element was constantly strengthened by settlement from 
outside In the older Latin conquest, the Latin earned 
Greek with him, and the Greek element absorbed the Latin 
Latin now held in western Europe the place which Greek 
had held there Thus, in the face of Itahan, both Greek 
and Aiabic died out Step by step, Christian Sicily 
became Latin xa speech and m woiship But this was 
not till the Norman reigns were over Till the end of 
the 13th century Sicily was the one land where men of 
divers creeds and tongues could live side by side, each m 
his own way 

Hence came both the short-lived brilliancy of Sicily and 
its later decay In Sicily there w-ere many nations all 
protected by the Sicilian king , but there was no Sicilian 
nation Greek, Saracen, Norman, Lombard, and Jew 
could not be fused into one people , it was the boast of 
Sicdy that each kept his laws and tongue undisturbed 
Such a state of things could hve on only under an en- 
lightened despotism, the discordant elements could not 
jom to work out really free and national institutions 
Sicily had parliaments, and some constitutional principles 
were well understood But they were assemblies of barons, 
or at most of barons and citizens, they could only have 
represented the Latin elements, Norman and Lombard, in 
the island The elder races Greek and Saracen, stand 
outside the relations between the Latin king and las Latin 
subjects Still, as long as Greek and Saracen were pro- 
tected and favoured, so long was Sicily the most brilhant of 
European kingdoms But its greatness had no ground- 
work of national life , for lack of it the most hrilhant of 
kmgdoms presently sank below the level of other lands 

Foul generations only span the time from the birth of 
Count Roger, about 1030, to the death of the emperor 
Frederick the Second m 1 250 Roger, great count of Sicily, 
was, at his death m 1 1 0 1, succeeded by his young son Simon, 
Eoger I and he in 1105 by the second Roger, the first king He 
inherited all Sicily, save half Palermo— the other half had 
been given up— and part of Calabria The rest of Palermo 
was soon granted, the Semitic capital became the abiding 
head of Smily On the death of Duke Wilham of Apuha, 
Roger gradually founded (1127-40) a great Italian domi- 
nion To the Apulian duchy he added (1136) the Norman 
principality of Capua, Naples (1138), the last dependency 
of the Eastern empire in Italy, and (1140) the Ahruzzi, 
an undoubted laud of the Western empire He thus 
formed a dominion which has been divided, united, and 
handed over from one prince to another, oftener than any 
other state in Europe, but whose frontier has hardly 
changed at all Li 1130 Roger was crowned at Palermo, 
by authority of the antipope Anacleius, taking the strange 
title of “king of Sicily and Italy” This, on his reeon- 
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cilation with Pope Innocent the Second, he exchanged for 
“ king of Sicily and of the duchy of Apulia and of the prin- 
cipality of Capua ” By virtue of the old relations between 
the popes and the Normans of Apulia, he held his kingdom 
m fief of the Holy See, a position which on the whole 
strengthened the royal power But his power, like that of 
Diony&ios and Agathokles, was felt in more distant regions 
His admiral George of Antioch, Greek by birth and creed, 
warred against the Eastern empire, won Corfu (Korypho , 
the name of Korkyra is foigotten) for a season, and earned 
off the silk-workers from Thebes and Peloponne&os to 
Sicilj But Manuel Konmenos (Comnenus) ruled m the 
East, and, if Roger threatened Constantinople, Manuel 
threatened Sicily In Africa the work of Agathokles was 
more than renewed , Mahadia and other points were w-on 
and kept as long as Roger lived These exploits won 
him the name of the terror of Greeks and Saiacens To 
the Greeks, and still more to the Saracens, of his own 
island he was a protector and somethmg more 

Roger’s son Wilham, surnamed the Bad, was crowned William 
in his father’s hfetime in 1151 Roger died in 1154, and 1 
William’s sole reign lasted till 1166 It was a time of 
domestic rebellions, chiefly against the king’s unpopular 
mmisters, and it is further marked by the loss of Roger’s 
African conquests After William the Bad came (1166 
1189) his son William the Good Unlike as were the 
two men in themselves, in their foreign policy they are 
hardly to be distinguished The Bad William has a short 
quarrel with the pope, otherwise Bad and Good alike 
appear as zealous supporters of Alexander the Third, and 
as enemies of both empires The Eastern warfare of the 
Good IS stained by the frightful sack of Thessalonica , it 
IS marked also by the formation of an Eastern state under 
Sicihan supremacy (1186) Corfu, the possession of 
Agathokles and Roger, -with Durazzo, Cephalonia, and 
Zante, was granted by William to his admiral Margarito 
with the strange title of king of the Epeirots He founded 
a dynasty, though not of kmgs, in Cephalonia and Zante 
Corfu and Durazzo were to be more closely connected 
with the Sicilian crown 

The brightest days of Sicily ended with William the 
Good His marriage with Joanna, daughter of Henry of 
Anjou and England, was childless, and William tried to 
procure the succession of his aunt Constance and her 
husband. King Henry the Sixth of Germany, son of the 
emperor Fiedenck the First But the prospect of German 
rule was unpopular, and on William's death the crown 
passed to Tancred, an illegitimate grandson of King Roger, Tanored 
who figures in English histones in the story of Richard’s 
crusade In 1191 Henry, now emperor, asserted his 
claims , but, while Tancred lived, he did little, in Sicily 
nothing, to enforce them On the death of Tancred (1194) 
and the accession of his young son William the Thud, the William 
emperor came and conquered Sicily and the Italian posses- 
sions, with an amount of ciiielty which outdid any earlier 
war or revolution First of four Western emperois who 
wore the Sicilian cro-svn, Henry died m 1197, leaving the 
kingdom to his ^oung son Frederick, heir of the Norman 
kmgs through his mother 

•nie great da!ys of the Norman conquest aud the Norman 
reigns have been worthily recorded by contemporary his- 
tonans For few times have we richer materials The 
oldest is Aim4 or Amato of Monte Cassino, who exists 
only m an Old-French translation We have also for the 
Norman conquest the halting hexameters of William of 
Apulia, and for the German conquest the lively aud par- 
tial verses of Peter of Eboli Of prose writers we have 
Geoffrey Malaterra, Alexander abbot of Telesia, Romuald 
archbishop of Salerno, Falco of Benevento, above all Hugo 
Falcandus, one of the very foremost of medimval writers 
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Xot one of ttese Latin writers was a native of the iJand, 
and. we have no record from any native Greek Occasional 
notices we of course ha^e in the Byzantine writers, and 
Archbishop Eustathios's account of the taking of Thessa- 
lonica is more than occasional And the dose connexion 
between Sicily and England leads to many occasional refer- 
ences to Sicilian matteis in English writers 

The relations between the various laces of the islands are 
most instructive The strong rule of Roger kept all m 
order He called himself the defender of Chnstians, 
others, on account of his favour to the Saracens, spoke of 
him as a pagan He certainly encouraged Saracen ait and 
hterature in every shape His court was full of eunuchs, 
of w horn we hear still more under William the Bad Under 
William the Good the Saracens, without any actual oppres- 
sion, seem to be losing their position Hitherto they had 
been one element in the land, keeping their own ci\iliza- 
tion alongside of others By a general outbreak on the 
death of William the Good, the Saracens, especially those 
of Palermo, were diiven to take shelter m the mountains, 
where they sank into a wild people, sometimes holding 
points "of the island against all rulers, sometimes taking 
military service under them The Jews too begin to sink 
into bondmen Sicily is ceasing to be the land of many 
nations liting side by side on equal terms 
Emperor The Germans who helped Henry to win the Sicilian 
Ereder- crown did not become a new element in the island, but 
lok II source of confusion during the minoiity of his son 

Frederick — ^presently to be the renowned emperor Freder- 
ick the Second, “Endencus stupor mundi et immutator 
mirabilis” — ^was crowned at Palermo in 1198, hut the 
child, deprived of both parents, was held to he under the 
protection of his lord Pope Innocent the Third During his 
minority the land was tom in pieces by turbulent nobles, 
revolted Saracens, German captains seeking settlements, 
the maritime cities of Italy, and professed French deli- 
verers In 1210 the emperor Otho the Fourth, who had 
overrun the continental dominions, threatened the island 
In 1312, just when Frederick was reaching an age to be 
of use in his own kingdom, he was called away to dispute 
the crown of Germany and Rome with Otho Eight years 
more of disorder followed , in 1220 the emperor-hng came 
back He brought the Saracens of the mountains back 
again to a life m plains and cities, and presently planted a 
colony of them on the mainland at Noeera, when they be- 
came bis most trusty soldiers His necessary absences from 
Sicily led to revolts He came back m 1333 from his 
crusade to suppress a revolt of the easteru cities, which 
seem, like those of Italy, to have been aimmg at repub- 
lican independence A Saracen revolt m 1243 is said to 
have been followed by a removal of the whole remnant 
to Nocera Some however certainly stayed or came back , 
but tbeir day was over 

Under Frederick the Italian or Lombard element finally 
prevailed in Sicdy Of all his kingdoms Sicily was the 
best-beloved He spoke all its tongues, he protected, as 
far as circumstances would allow, all its races He legis 
lated for aU. in the spirit of an enhghtened and equal des- 
potism, jealous of aU special privileges, whether of nobles, 
churches, or cities The heretic alone was peisecuted, he 
was the domestic rebel of the church, Saracen and Jew were 
entitled to the rights of foreigners Yet Frederick, patron 
of Arabic learning, suspected even of Moslem belief, fails 
to check the declme of the Saracen element in Sicily 
The Greek element has no such forces brought against it 
It IS still a chief tongue of the island, m which Fredenck’s 
laws are put forth as well as in Latin But it is clearly 
a declming element Greek and Saracen were both becom- 
ing survivals in an island which was but one of the many 
kingdoms of its king No wonder that the Italian element 


I L Y 27 

adianced at the cost of all otheis Frederick cho^e it as 1197 1282 
the court sjteech of Sicily, and he made it more than a 
couit speech, the speech of a iiew-hoin liteiatuie Sicil}, 
strangely enough, became the cradle of Italian song 
Two emperors had now held the Sicilian crown On 
Fiederick’s death in 1250 the crown passed to hi-, son 
Conrad, not empeior indeed, but king of the Romans He 
was nommall, succeeded by his son Conradin The real 
ruler under both was Frederick’s natural son Manfred Manfred 
In 1338, on a false rumour of the death of Conradin, 

Manfred w'as himself crowned king at Paleinio He had 
to found the kingdom afresh Pope Innocent the Fourth 
had crossed into Sicily, to take advantage of the general 
discontent The cities, whose growing liberties had been 
checked by Frederick's legislation, strove for practical, if 
not formal, independence, sometimes for dominion over 
their fellows The 5th century b c seemed to have come 
back Messina laid waste the lands of Taormina, because 
Taormina would not obey the bidding of Messina Yet, 
among these and other elements of confusion, Manfred 
succeeded insetting up again the kingly power, first for 
his kinsmen and then for himself His reign continued 
that of his father, so far as a mere king could continue 
the reign of such an empeior The king of Sicily was the 
first potentate of Italy, and came nearer than any prince 
since Louis the Second to the union of Italy under Italian 
rule He sought dominion too beyond Hadria Corfu, 

Durazzo, and a strip of the Albanian coast became Sicilian 
possessions as the dowry of Manfred's Greek wife But 
papal enmity was too much for him His overlord claimed 
to dispose of his crown, and hawked it about among the 
princes of the West Edmund of England bore the Sicilian 
title for a moment More came of the grant of Urban 
the Fourth (1264) to Charles, count of Anjou, and thiough 
his wife sovereign count of Provence Charles, ci owned Charles 
by the pope in 1266, marched to take possession of his of Anjou 
lord’s grant Manfred was defeated and slam at Bene- 
vento The whole Sicilian kingdom became the spoil of 
a stranger who was no dehverer to any class of its people 
The island sank yet lower Naples, not Palermo, was the 
head of the new power, Sicily was again a province 
But a province Sicily had no mind to he In the con- 
tinental lands Charles founded a dynasty, the island he 
lost after sixteen years His rule was not merely the rule 
of a stranger king surrounded by stranger Mowers , the 
degradation of the island was aggravated by gross oppres- 
sion, grosser than m the continental lands The conti- 
nental lands submitted, with a few slight efforts at resist- 
ance The final result of the Angevin conquest of Sicily 
was its separation from the mainland 
Sicilian feeling was first shown in the support given to 
the luckless expedition of Conradin in 1268 Frightful 
executions m the island followed his fall The rights of 
the Swabian house were now held to pass to Peter (Pedro), 
king of Aragon, husband of Manfred’s daughter Constance 
The connexion with Spam, which has so deeply affected the 
whole later history of Sicily, now begins Charles held 
the Greek possessions of Manfred and had designs both on 
Epeiros and on Constantinople The emperor Michael 
Palaiologos and Peter of Aragon became allies against 
Charles , the famous John of Procida acted as an agent be- 
tween them , the costs of Charles's Eastern warfare caused 
great discontent, especially m an island where some might 
still look to the Greek emperor as a natural deliverer 
Peter and Michael were doubtless watching the turn of 
things m Sicily , but the tale of a long-hidden conspiracy 
between them and the whole Sicihan people has been set 
aside by Aman The actual outbreak of 1282, the famous 
Sicilian VesperSi was stirred up by the wrongs of the 
moment A gross case of insult offered by a Frenchman 
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1282-1735 to a Sicilian woman led to the massacre at Paleimo, and 
the like scenes followed elsewhere The strangei-s were 
cut off^ Sicily was left to its own people The towns 
and districts left without a ruler by no means designed to 
throw’ off the authorit) of the overlord , they sought the 
good will of Pope Martin But papal interests were on 
the side of Charles^ and he went foith with the bles>)ing 
of the church to wan back his lost kingdom 
Ange\in oppression had brought together all Sicily in a 
common cause There was at last a Siciban nation, a 
nation for a while capable of great deeds Sicily now stands 
out as a mam centre of European pohtics But the land 
has lost its character, it is becoming the plaything of 
powers, instead of the meeting-place of nations The tale, 
true or false, that Frenchmen and Prorengals weie known 
from the natives by being unable to frame the Italian 
sound of c shows how thoroughly the Lombard tongue had 
overcome the other tongues of the island In Palermo, 
once city of threefold speech, a Greek, a Saracen, a Norman, 
who clave to his owm tongue must have died with the 
strangers 

Peter of Charles was now besieging Messina, Sicily seems to 

Aragon p^ve put on some approach to the form of a federal com- 
monwealth Meanwhile Peter of Aragon was watching 
and preparing He now declared himself To all, except 
the citizens of the great cities, a king would be acceptable , 
Peter was chosen with little opposition in a pai Lament at 
Palermo, and a struggle of twenty-one years began, of 
which Charles and Peter saw only the first stage In fact, 
after Peter had helped the Sicihans to relieve Messina, he 
w’as very little in Sicily, he had to defend his kingdom 
of Aragon, which Pope Martin had granted to another 
French Charles He was represented by Queen Constance, 
and his great admiral Bogex de Lena kept the war away 
from Sicily, waging it wholly m Italy, and mabng Charles, 
the son of King Charles, prisoner In 1285 both the rival 
kings died Charles had before his death been driven to 
make large legislative concessions to his subjects to stop 
the tendency shown, especially in Naples, to jom the re- 
volted Sicilians By Peter’s death Aragon and Sicily were 
separated ^ his eldest son Alphonso took Aragon, and his 

James second son James took Sicily, which was to pass to the 
third son Frederick, if James died cbldless James was 
crowned, and held his reforming parhament also With 
the popes no terms could be made Charles, released in 
1288 under a deceptive negotiation, was ciowned king 
of Sicily by Honorius , but he had much ado to defend 
his continental dominions against James and Boger In 
1291 James succeeded Alphonso in the kingdom of Aragon, 
and left Frederick not bng, accorchng to the entail, but 
only his lieutenant in Sicily 

Frederick was the real restorer of Sicihan independence 
He had come to the island so young that he felt as a native 
He defended the land stoutly, eveu against his brother 
For James presently played Sicdy false In 1295 he was 
reconciled to the church and released from all French 
claims on Aragon, and he bound himself to restore Sicily 

Freder to Charles But the Sicdians, with Frederick at their 
head, disowned the agreement, and m 1296 Fredenck was 
Cl owned bng He had to defend Sicily against his brother 
and Eogei de Loria, who forsook the cause, as did John 
of Procida Hitherto the war had been waged on the 
mainland , now it was transferred to Sicily King James 
besieged Syracuse as admiral of the Boman Church, Charles 
sent his son Bobert m 1299 as his hentenant in Sicily, 
where he gained some successes But in the same year 
the one great land battle of the war, that of Falconaria, 
was won for Sicily The war, chiefly marked by another 
great siege of Messma, went on till 1302, when both sides 
were thoroughly weakened and eager for peace By a 
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treaty, confiimed by Pope Boniface the next year, Frederick 
was acknowdedged as king of Tnnacria for life He was 
to mairy the daughter of the king of Sicily, to whom the 
island kingdom was to i evert at hi& death The terms 
were nevei meant to be carried out Frederick again took 
up the title of king of Sicily, and at his death in 1337 he 
was succeeded by his son Peter There were thus two Peter 
Sicihan kmgdoms and two kings of Sicily The king of 
the mainland m often spoken of foi convenience as king of 
Naples, but that description was never borne as a foimal 
title save in the 16th century by Philip, king of England 
and Naples, and in the 19th by Joseph Buonapaite and 
Joachim Murat The strict distinction was between Sicily 
on this side the Pharos (of Messina) and Sicily beyond it 
Thus the great island of the Mediteiranean again became 
an independent powei And, as far as legislation could 
make it, Sicily became one of the freest countries in 
Europe By the laws of Frederick parliaments were to 
be regularly held, and without their consent the king could 
not make war, peace, or alliance The treaty of 1302 was 
not confirmed by parliament, and m 1337 pai Lament called 
Peter to the crown But Sicily never rose to the greatness 
of its Greek or its Norman days, and its old character had 
passed away Of Greeks and Saracens we now hear only 
as a degraded remnant, to be won over, if it may be, to 
the Western Church The kingdom had no foieign pos- 
sessions , yet faint survivals of the days of Agathokles and 
Boger lingered on The isle of Gerba off the African coast 
was held for a short time, and traces of the connexion with 
Greece went on in various shapes If the kings of Sicily 
on this side the Pharos kept Corfu down to 1386, those 
beyond the Pharos became in 1311 overlords of Athens, 
when that duchy was seized by Catalan adventuiers, dis- 
banded after the wars of Sicily In 1530 the Sicilian 
island of Malta became the shelter of the Knights of Saint 
John driven by the Turk from Bhodes, and Sicily has 
received several colonies of Christian Albanians, who have 
replaced Greek and Arabic by yet another tongue 
There is no need to dwell at length on the SiciLan Subse- 
history of the last five hundred years The descendants 
of Frederick did not foi m a great dynasty Under him and 
after him Sicily played a part in Italian affairs, invading 
and being invaded on behalf of the GhibelLne cause But 
It was tom by dissensions between Spanish and Italian fac- 
tions, and handed to and fro between one Spanish king 
and another At last Ferdinand the Catholic (1479-1515), 
king by inheritance of Aiagon and ot Sicily beyond the 
pharos, conquered the continental Sicily, and called himself 
king of the Two Sicilies Both were now i tiled by Spanish 
viceroys La Charles the First (1516-1555) — Charles of 
Anjon IS not reckoned — Sicily had a third imperial king, 
and once more became the starting-point for African war- 
fare Philip, already king of Naples, became king of the 
Two Sicilies at the abdication of his father, and the two 
crowns passed along with Castile and Aragon till the 
division of the Spanish dominions Under the foreign 
lule the old laws were trampled under foot Three risings 
took place, that of Messina in 1672, with pretended French 
help, which led to deeper subjection At the death of 
Charles the Second m 1700, Sicily acknowledged the 
French claimant Philip , but the peace of Utrecht made it 
the kingdom of Victor Amadeus of Savoy (1713-1720) 

He was crowned at Palermo , but he had to withstand 
Spanish mvasion, and to exchange Sicily for the other 
insular crown of Sardinia Both SiciLes now passed to 
the emperor Charles the Sixth, the fourth imperial king, 
who also IS passed by in Sicilian reckoning Charles the 
Third is the Spanish prince of the house of Bourbon who 
won both Sicihes from the Austrian and who was the last 
king crowned at Palermo (1735) 
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The -vvais of the French Revolution again paited the Tvro 
Sicilies In 1798 Ferdinand the Pouith (1759-1825) 
■svithdrew to the island before the French armies In 
1805 he withdrew again, while Joseph Buonaparte and 
Joachim Muiat reigned on the mainland as kings of Naples 
Under the Bourbon iiile, besides the common grievances 
of both kingdoms, Sicily had specially to complain of bemg 
treated as subordinate to Naples But from 1806 to 1815 
Sicily, practically a separate kingdom under Bntish pro- 
tection, enjojed a measure of wellbeing such as it had not 
had for some ages, and in 1812 a constitution was estab- 
hshed The European settlement of 1815 brought back 
the Bourbon to his continental kingdom Ferdinand the 
First became a constitutional king over the Umted Eang- 
dom of the Two Sicihes This was equivalent to the 
supprebsion of the separate constitution of the island, 
and hetore long all constitutional order was trodden 
under foot In 1820, and also in 1836 under Francis the 
First, Sicily rose for freedom and separation This last 
time the island was bound yet more firmly to continental 
rule In the general stir of 1848 Sicily agam proclaimed 
her independence, and sought for herself a kmg in the 
house of Savoy Again were the hberties of Sicily 
trodden under foot, and, in the last change of aU, the 
dehveranee wrought by Garibaldi in 1860, if not hei 
liberties, her ancient memories were forgotten Sicily 
became part of a free kmgdom , but her kmg does not 
bear hei style, and he has not taken the crown of Roger 
The very name of Sicily has been wiped out, and the 
great island now counts only as seven provmces of an 
Italian kingdom 

The liteiature hearing on Sicilj, old and new, is endless It is 
something for a land to have had part of its story told bj Thncy 
dides and another by Hugo Falcandus Of modem hooks Holm’s 
QeschichU Sicdiens m AUeriliim (down to the accession of the 
second Hieron) is ot great value So are the vorks of Michele 
Aniari foi the Moslem occupation and the "Wai of the Vespeis 
The old local histoiiau Fazzello must not be passed by, noi the 
collections ot Carusio, Pirro, and Giovanni But a history of Sicily 
and the cycles of its history from the beginning is still lacking 
The writers on particular branches of the subject are infinite Gaily 
Knight’s Nrnnams in Sicily has probably led many to their first 
thoughts on the subject , and, as a guide for the traveller, that of 
Gsel-fels can hardly be outdone (E A F ) 

Paet II — Geogeaphy ajyd Statistics 
Plate n The island of Sicily (Ital Sicilia) belongs to the kmgdom 
of Italy, bemg separated from the mainland only by the 
narrow (about 2 miles wnde) but deep Stiaits of Messina 
It IS nearly bisected by the meridian of 14° E , and by 
far the greater part hes to the south of 38° N Its 
southernmost point, however, in 36° 40' N is 40' to the 
north of Point Tarifa, the southernmost pomt of Spain 
and of the continent of Europe In shape it is triangular, 
whence the ancient poetical name of TriTMcna, refemng 
to its three promontories of Pelorum (now Faro) in the 
north-east, Pachynum (now Passaro) in the south-east, and 
Lilybaeum (now Boeo) in the west Its area, exclusive of 
the adjacent small islands belonging to the compartvimdo, 
IS, accordmg to the recent planimetrical calculation of the 
hlilitary Geographical Institute of Italy, 9860 square miles, 
— considerably less than one-third of that of Ireland, that 
of the whole compartimmio is 9935 square miles 
Geo- The island occupies that part of the Mediterranean m 
graphical -v^hich the shallowing of the waters divides that sea mto 
position basms, and m which there are numerous mdications 
of frequent changes in a recent geological period The 
channel between Cape Bon in Tunis and the south-west of 
Sicily (a distance of 80 miles) is, on the whole, shallower 
than the Straits of Messina, being for the most part under 
100 fathoms in depth, and exceeding 200 fathoms only 
for a very short interval, wh ile the Straits of Messma, 
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which are at their nanowe^t part less than 2 mile-, m 
width, have almost eierywheie a depth exceeding 150 
fathoms The geological structure m the neighbourhood 
of this strait shows that the island must originally ha\e 
been formed by a rupture betw eeu it and the mamland, 
but that this rupture must have taken place at a period 
long antecedent to the advent of man, so that the name 
Rhegium cannot be based even on the tradition of any 
such catastrophe The mountain range that runs out 
towards the noith-east of Sicily is composed of crystalline 
rocks precisely similar to those forming the parallel range 
of Aspromonte in Calabria, but both of these are girt 
about by sedimentary strata belonging m part to an early 
Tertiaiy epoch Tlmt a subsequent land connexion took 
place, however, by the elevation of the sea-bed there is 
abundant evidence to show, and the occurrence of the 
remams of African Quaternary mammals, such as Eleplias 
meridiomliSi E antiqms, Hippopotamus pmtlandi, as well 
as of those of still living African forms, such as Elqdias 
afiicmvus md Eyasna ciocuta, makes it probable that there 
■was a direct post-Tertiary connexion also with the African 
continent 

The north coast is generally steep and cliffy and abun- Coasts 
dantly provided vnth good harbours, of which that of 
Palermo is the finest In the west and south the coast 
IS for the most part flat, more regular m outline, and less 
favourable to shipping, while in the east, where the sea- 
bottom sinks rapiiy down towards the eastern hasm of 
the Mediterranean, steep rocky coasts prevail except op- 
posite the plain of Catania In the northern half of this 
coast the lava streams of Mount Etna stand out for a 
distance of about 20 miles m a line of bold cliffs and 
promontories At various points on the east, north, and 
west coasts there are evidences of a rise of the land having 
taken place within historical times, at Trapani on the west 
coast even within the 19th century As in the rest of the 
Mediterranean, tides are scarcely observable , but at several 
points on the west and south coasts a curious oscillation 
in the level of the waters, known to the natives as the 
maridbhio (ox marobia), is sometimes noticed, and is said 
to be always preceded by certain atmospheric signs This 
consists m a sudden rise of the sea-level, occasionally to 
the height of 3 feet, sometimes occurring only once, some- 
times repeated at intervals of a minute for twm hours, or 
even, at Mazzara, where it is most frequently observed, foi 
twenty-four hours together 

The surface of Sicily lies for the most part moie than Surface 
600 feet above the level of the sea Caltanissetta, which 
occupies the middle point m elevation as well as in respect 
of geographical situation, stands 1900 feet above sea-level 
Considerable mountains occur only in the noith, where 
the lower slopes of all the heights form one continnous 
series of ohve-yards and orangeries Of the rest of the 
island the greater part forms a plateau varying in eleva- 
tion and mostly covered with wheat-fields The only 
plain of any great extent is that of Catania, watered by 
the Simeto, m the east, to the north of this plain the 
active volcano of Etna (qv) rises with an exceedingly 
gentle slope to the height of 10,868 feet from a base 400 
square miles in extent This is the highest elevation of 
the island The steep and narrow crystalline ndge which 
trends north-eastwards, and is kno-wn to geographers by 
the name of the Peloritan Mountains, does not reaeh 4000 
feet The Nehrodian Monntams, a limestone range con- 
nected -with the Peloritan range and having an east and 
west trend, rise to a somewhat greater height, and farther 
west, about the middle of the north coast, the Madome 
(the only one of the groups mentioned which has a native 
name) culminate at the height of nearly 6500 feet From 
the western end of the Nebrodian Mountains a lower range 



30 SIC 

(in some places under 1500 feet m height) winds on the 
whole south- ea&twai els m the direction of Cape Passaro 
IVith the exception of the Simeto, the principal perennial 
streams— the Salso, the Platani, and the Behci— enter the 
sea on the south coast 

Geology Of tlie sedimentary locls ot Sicily none aie eailier than the 
Secondary penod, and of the oltlei Secondaij locks there are only 
compaiatively small patches of Tiiassic and Jurassic age— most 
abundant in the west but also occuiiing on the flanks of the 
mountains in the north east Cietaceous rocks are veiy sparingly 
repiesented (in the south east), and by far the gi cater part of the 
island IS GCLupied by Tertiaiy (mamly Eocene and Miocene) lime- 
stones The ITebiodian Mountains aie mainly composed of com- 
pact limestones of Ohgocene date, but are flanked by Eocene rocks 
including the mimmulitic limestone Quaternaiy deposits border 
many of the hays, and the plain of Catania is wholly covered with 
lecent alluvium Basalts and basaltic tufas boidei this plain on the 
south, as the ancient and modern laias of Etna do on the north 

Climate The climate of Sicily resembles that of the other lands m the 
evtieme south of Europe As legurds temperatme, it has the warm 
and eipuable charactei which belongs to most of the Mediteiianean 
region At Palermo (where continuous observations have been 
made since 1791) the range of terapeiatuie between the mean of 
the coldest and that of the hottest month is little greater than at 
Greenwich The mean tempeiature of January (51^° Fahr ) is nearly 
as high as that of October m the south of England, that of July 
(77° Fahi ) about 18° warmer than the conespoudmg month at 
Gteenwicli Dmmg the whole peiiod for which obseriations have 
been made the theimometer has never been observed to sink at 
Palermo below the fisezing point , still host does oecui in the 
Island eien on the low grounds, though never for moie than a few 
houu Ou the coast snow is seldom seen, but it does fall occasion- 
ally On the Madome it lies till June, on Etna tiU July The 
annual rainfall except on the higher mountams does not leach 30 
inches and, as m other parts of the extreme south of Europe, it 
occurs chiefly m the wintei months, while tlie three summer months 
(June, July, and August) are almost quite diy Duimg these 
months the whole rainfall does not exceed 2 mches, except on the 
slopes of the mountains m the north east Hence most of the 
streams dry up m summer The chief scourge is the sirocco, which 
IS evpenenced m its most characteristic form ou the north coast, 
as an oppressive, paichiug, hot, diy wind, blowing strongly and 
steaililj irom the south, tiro atmosphere remaining through the 
whole penod of its duiation leaden-coloured and hazy m conse- 
quence of the presence of immense quantities of reddish dust It 
occuis most frequently in Aprd, and then m May and Septemhei, 
but no month is entiieJy free from it Three days are the longest 
penod foi which it lasts The same name is sometimes apphed to 
a moist and not veiy hot, hut yet oppiessire, south-east wind 
which blows fiom t i m e to time on the east coast Locally the 
salubiity of the climate is seiiously affected by the occmienoe of 
malaua, regaidmg which important evidence was furnished to a 
Government commission of mquiry by officials of the Sicilian rail 
ways From this it appears that the whole of the noith east coast 
from Catania to Messina is perfectlv free from malaria, and so also 
IS the line on the north coast from Palermo to Termini, and, 
singularly enough, while these parts of the low ground are free, 
malaiial regions aie enteied upon m certain places as soon as the 
railway begins to aseend to highei levels Such is the ease with 
the hue which crosses the island fiom Termini to Gugenti , aud 
on the line which ascends from Catania to Castrogiovanni it is 
found that the stations become moie and more unhealthy as the 
line ascends to Leonforte, and at that station so unhealthy aie the 
nights that it is necessary to convey the employe by a special 
tiam eveiy evening to Castiogiovanni (at the height of more than 
3000 feet), and to brmg them back by another tram in the morning 

Flora The floia of Sicily is remarkable for its wealth of species , but, 
comparing Sicily wuth othei islands that have been long separated 
fiom the mainland, the numbei of endemic species is not great The 
orders most abundantly represented are the Gonyposits^, Onici/ersB, 
ZaimtBi Caryophyllacem, and ScropkidmiMes^ The Bosaceie are 
also abundantly represented, and among them are numeious species 
of the lose The general aspect of the vegetation of Sicily, however, 
has been gieatly affected, as in other parts of the Meditenanean, 
by the mti oduction of plants w ithm historical times Being moie 
densely populated than any other large Mediterranean island, and 
having Its population dependent chiefly on the products of the soil, 
it IS necessarily moie extensively cultivated than any othei of the 
larger islands leferred to, and many of the objects of cultivation 
are not oiigmally natives of the island Not to mention the ohve, 
which must have been introduced at a i emote penod, all the 
membeis of the orange tube, the agave, and the piickly peai, as well 
as othei plants highly chaiaetenstic of Sicilian scenery, have been 
mtioduced since the beginning of the Chustian eia With respect 
to vegetation and cultivation three zones may he distingiiished The 
fiist reaches to about 1600 feet above sea-level, the nppez limit of the 
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membeis of the orange tribe , the second ascends to about 3300 feet, 
the limit of the growth ot wheat, the 11116, aud the haidiei evei- 
gieeus , and the thud, that of foiests, reaches fiom about 3300 feet 
upwards But it is not merely height that determines the genei al 
chaiactei of the vegetation The cultivated trees of Sicily mostly 
demand such an amount of inoi&tuie as can be obtamed only on the 
momitam slopes, and it is worthy of notice that the stiucture ot 
the mountains is peculiarly favouiable to the supply of this want 
The limestones of which they aie mostly composed act like a 
sponge, absoibmg the lain-water thiough tlieii innumerable poies 
and fissures, and thus stoiing it up m the uitenoi, afterwards to 
allow it to well forth m spiings at various elevations lower down 
In this way the irrigation which is absolutely indispensable for the 
members of the oiange tnbe during the dry season is greatly 
facilitated, and even those tiees for which iiiigatiou is not so 
indispensable leceive a more ample supply of moisture dmmg the 
xamy season Hence it is that, while the plain of Catania is almost 
tieeless and tree-cultivation is comparatively limited m the west 
and south, wheie the extent of land undei 1600 feet is considei- 
able, the whole of the north and north-east coast fiom the Bay of 
Castellamare loiind to Catania is an endless succession of oichaids, 
m which oranges, citrons, and lemons altei nate w ith oliv es, almonds, 
pomegianates, figs, carob tiees, pistachios, mulbeiiies, ami vines 
Oranges aie speciallj impoitaiit as an export ciop, and the value 
of this piodnct has enoimously iiicieased since steamers began to 
tiaverse the Meditenanean Olives aie even moie extensively 
cultivated, hut moie foi home consumption The limit in height 
of the ohve is about 2700 feet, and that of the vine about 8500 
A considerable silk piodiiction depends on the cultivation of the 
mulheiry m the neighbourhood of Messina aud Catania One of 
the most staking features m the commerce of the island is the very 
large pioportion of southern fiuits sent to the United States, whence 
peti oleum is chiefly imported Among other trees and sliiubs of 
impoitanee may be mentioned the deep rooted sumach, which is 
adapted to the daest regious, the manna ash {Ftaximis oimcs), the 
Ameiitan Opuniia iiilgaris or piickly pear and the agave— the 
formei of which yields a favour ite article of diet with the natives, 
and loth of which tliiive on the dnest soil— the date-palm, the 
plantain, vaaous bamboos, cycads, and the dwaif palm, the last of 
which glows m some parts of Sicily more piofusely than anjwheie 
else, and in the desolate region in the south-west yields almost the 
only vegetable product ot importance The Anmelo Bonav, the 
tallest of European grasses, is largely giown for vine-stakes The 
foiests on the higher slopes of the mountains are chiefly of oak, 
with which aie associated large numbeis of the friut-tiees of central 
Europe, and on Etna and the Madome chestnuts 
Outside of the tree region wheat is by fai the most important Cereals 
pioduct At the present day Sicily is still a rich gianaiy, as it 
was in ancient tunes w^hen Greek colonies flouimhed m the south 
and east, and later under the supiemacy of Home In all tliiee- 
fonrths of the cnhivated surface are estimated to be covered with 
ceieals, and it is tue cultivation of wheat moie paiticularly which 
determines m most places the character of the Sicilian landscape 
throughout the year The maquis, 01 thick-leaved stunted evei- 
greens, which on the othei Meditenanean islands withstand this 
summer drought, have been almost banished from Sicily by the 
extent of the wheat cultivation Oats and bailey are also giown, 
but maize scaicely at all, foi, bemg a summer crop, it is almost 
entiiely excluded from cultivation by the extreme drought of that 
season Beans form m spiiag the chief food of the entire popula- 
tion Hax IS grown for its seed (Imseed), and the Crocus sahms 
for the pioduetioii of saffron On the plain of Catania cotton is 
giown along with wheat, and among other sub -tropical products 
sugar (probably introduced by the Arabs about the 10th century) and 
tobacco are still of some importance , but the cultivation of iice has 
greatly dechned, in consequence ol its tendency to produce malaua 
The native fauna of Sicily is siniilai to that of Southein Italy 
Among domestic animals mules and asses are very important as 
beasts of buiden At the ennmeiation of 10th Januaiy 1876 
mules numheied in Sicily 112,115 out of a total of 293,868 belong- 
uig to the kingdom of Italy , the number of asses at the same 
date was 82,702 out of a total of 674,246 in the kingdom The 
hoises, sheep, and cattle aie all of mdiffeient quality Tunny 
and saidine fisheries aie earned on lound the coasts 
Manufeetuiing industry is little developed in the island, and Industry 
besides agiiculture mining is the only inipoitant occnpation of the aud 
people The chief mineial is sulphur, Sicilian suliihiir being indeed Tni-mng 
the most valuable mineral piodnct of Italy Theie are about 300 
mines m. operation ru the provinces of Girgeiiti, Caltamssetta, 

Catama, and Palermo, employing about 27,000 people The sulphur 
18 found m a paitieulai formation of the Upper Miocene, aiicl is 
separated from the oie by fusion in a piimitive kind of furnace 
called ealcarom, m most of winch pait of the sulphur is used as 
fuel With the exception of a small quantity, which is used in the 
island for the vineyards, all the sulphur is exported, chiefly to 
England, Prance, Belgium, and the United States, and the pioduo- 
tion goes on increasmg, notwithstanding the lowering of the price, 
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due to tlie extraction of sulphur from iron pyntes obtained elsewhere 
Befoie 1S60 the annual pioduttion did not eiceed ldM,0u0 tons, 
while in 18S0 it exceeded 3iJU,00iJ ton®, and in 1^S4 almost reacln n 
40 i), 0(J0 tons It IS estimated that at It st ^0, 000, 000 tons art 
still av ailable m the island Etside'- sulphur, loi k salt, the annual 
production of which is about 300u tons is the only important 
minei d piodact of the isLnd , but not It's'j than 170,000 tons ol 
baj ^alt are made in the salt-paiis of Ti 'pani and otliu paits of 
the west coast The rock «alt is pimcipallj excavated near Eacal 
muto, Castelteimmi, and Trabona 
The mnpoitiiihuVo of Sn ilj is divided into seven piovince=, the 
aiea and poiudatiun of which art y i n in the following table — 
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The aieas here given aie those of Strelbiteky foi 1831, these giving 
a total which agrees better than the old official figures with the 
total calcnlated by the Mditaiy Geographical Institute, which has 
not jet made any calculations for the individual provinces The 
V olcanic Lipari oi Jlolian Islands to the north of Sicilj are included 
in the province of Messina , the island of Ustica to the north-west 
in that of Paleimo , the ^gadic gioup (Lat Insula JEgates), con- 
sisting of a number of limestone islands in the west, in that of 
Tnpani, fioni which the neaiest is sepiarated bv a channel not moie 
than nine fathoms in depth , and to the same province belongs also 
Pantclleria, midway between Sicily and Afiica 
The prosperity of the island, due chiefly to the stimulation of 
the cultivation of southern frmts by the extension of commeice 
in recent j-ears, is shown by the fact that since 1861 the population 
has increased more rapidly than that of any other part of the king 
dom In 1861 the total population was 2,392,414, and m 1871 
2,584,099 Thus the annual xate of uiciease was 7 74 pei thousand 
as against 6 91 for the whole kingdom, while between 1871 and 
1881 the annual inciease was at the late of 12 62 per thousand foi 
Sicily as against 6 02 for the whole kingdom The number of 
emiyants is small In 18 82 the number of emigrants proper (those 
who declaied their intention of remaining out of the countiy foi 
more than one j'eai) was 2261 out of 65,748 foi the whole king- 
dom, that of the tempoiaiy emigiants 954 as compared with 95,814 
The population, which in consequence of the chequered history 
of the island is neeessanly a very mixed one, is said to be on the 
whole well disposed and industrious The lawlessness mdieated 
by the continued existence of the seciet society called the Maf.a., 
which, like the Qamorra of the Neapolitan provinces of the main- 
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land, ovtnides the law in taking v<'ngeaiice on those who have 
It udcrcdtheiiiselvta obnoxious to it, la a rdic ol loinifi lUMult, 
and IS diiuiniahiiig under the pieatiit Govcinnicnt The r i.iulitioii 
of the pea-^antrv still shows some of theinjuiious n suits of hpaiu-li 
lule, under winch the feudal sjsteni was intioiliiced in ita woirt 
foim The noble=, who then aetjiurcd laige landed propel tie-, col 
Iccted then stifo or letaiueis lound then own castles, so that a 
number of considerable towns giew up, and the countn distiiets 
wueto a laige extent deserted The cultivators of the soil had 
often to walk 10 or 12 miks fiom their homes to their fields It 
IS chiefly troni this cau«c that even at the piesent Jay the people 
of the island aie mainly congregated in tovnis containing not le^s 
than 5000 inhibitants each The tliice pnncipal towns oi Sicily 
and the chief seats of its foieign commerce aie Paleimo (population, 
with suburbs, 244,991 m ifel), Catania (100,417), and Messina 
(81,049), and the next in size aie Maisala (40,251), Aeireale (38,547), 

Trapani (38,231 , the headquarters of the coral fisheis of Italy), 
Caltainssetta (25,027), Sjiaeuse (23,507), Seiaeea (22,191), Giigeiiti 
(20,008, the centre of the tiade in sulphur), Castrogiovanni (18,981), 

Licata (17,565), Tenanova (17,l73'i 

The baekwaid state of education is another consecpence of foimcr Educa- 
misrule In 1881 61 59 per cent of the inhabitants above twelve tion 
jeais of age weie still unable to read and write (amlfabcti), and in 
1880 81 the number of pupils in the elementaiy public schools was 
onij 101,724, or neaily 1 in 29 of the whole population, as against 
about 1 in 15 for the whole kingdom Heie, howevei, as in other 
parts of Italy, improvement is going on in this respect, for the 
percentage of the people of Sicily above twelve jeais old unable 
to lead and write was 67 59 in 1871 and 73 12 m 1861 

The sjstem of roads ami lailwajs is still defective One line of Com- 
lailway pioceeds along the east coast fiom Messina to Sjiaeiise, mnnioa 
and a bianch ascends from it to join one of tie lines which cross tion 
the middle of the island fiom north to south Of these theie aie 
two,— one fiom Licata and one fiom Porto Empedocle, both on the 
south coast , these lines meet befoie touching the noith coast a 
little to the east of Teimmi , thence the railway pioceeds along 
the nori-h coast to Paleimo and Castellamaie, whence it leciosses 
the island again to Mazzaia, and afteiwaids follows the west coast 
northwards to Trapani A pioject is now (1880) enteitained foi 
the connexion of the lailways of Sicily with those of the mainland 
bj a tunnel undei the Stiaits of Messma 

SeeJW H Smyth, Siciiw aiui iJsfsJajrts, London, 1824, Then Fisolier, Beiir 
z phys Gwgr il Mittdmeerlmidsr, lesunders Smhe?is, Leipsio, 1877 , III , 

“Das Khma der Mittelmeeilander,'' m Erganzimgsband xin of Ptieimn/inS 
MittheiUirujen, Gotha, 1879 A complete account of Etna is given in Amnld 
V on Laaaulx’s edition of Der Aetna, by 17 Sartonus v on Waltersliausen, Leipsic, 

2 vols , 1880 The best topographical map of Sicilj is that based on Govern 
ment surveys on the scale of 1 50,000 , and on a small scale (1 800,000) that 
m Baedeker s Italy is of peculiar excellence The geologj of the island is 
shown m a single sheet in the Carta Geologica della oisiiia mlla Gcala di 
1 500,000, and m more detail on the scale of 1 100,000 m tw enty sev en sheet-. 

(not vet completed) See also for the geology and currents of the Straits of 
Messina the “ Sehizzo Geologico dello Stretto di Messina colls Indieazione delle 
Correnb Manne," in the BoUetirto del R Cmitato ffeologico d Italia, 13th year, 

Rome, 1S82 Regarding the minerals, see the third vol of I Tmn sotterram 
deli Itaha by 77 Jervis, Tuan, 1881 (G Q C ) 


SICKINGEN, FRA17Z vojT (1481-1523), a powerful Gei- 
mau baron, was born at Sickingen, Baden, the castle of bis 
family, on 1st March 1481 He was the greatest of those 
Khenish knights who held their lands immediately of the 
emperor, and was much esteemed by Maxnmhan I and by 
Charles Y , to both of whom he rendered good service m 
war He held the position of imperial councillor and 
chamberlain, and won great fame as a protector of the 
poor and the oppressed In 1517 he was put under the 
ban of the empire m consequence of a war with the imperial 
city of Worms Afterwards he carried on wars with the 
duke of Lorraine, the imperial city of Metz, the landgrave 
Philip of Hesse, and Duke Ulrich of Wurtemberg For 
a short time he was disposed to serve Francis I of France, 
from whom he received a pension , hut in the imperial 
election of 1519 Siekingen exercised his influence on 
behalf of Charles Y, and in 1521 he took a prominent 
part, with the count of Hassaii, in the war with France 
In 1522 an assembly at Landau elected him head of the 
confederation of Rhenish and Swabian barons , He was 
an enthusiastic adherent of the Humanists and Reformers, 
and when Luther seemed to be m danger offered to pro- 
vide for him a place of safety Through the influence of 
Ulrich von Hutten, Sickingen formed a vast scheme for 
the overthrow of the spiritual and temporal pnnees, 
his intention being that all Germany should he brought 


into immediate subjection to the emperor He was so 
popular among the landsknechte or mercenary foot soldiers 
of the time that he had no difficulty in bringing together 
a powerful army , and in September 1522 he began the 
war by attackmg the archbishop of Treves Much alarm 
was excited by this sudden movement, and the landgrave 
Phihp and the palsgiave Louis hastened to the aid of the 
besieged prelate, and compelled Sickingen to withdraw 
from Treves He had hoped that the barons, the peasantry, 
and the cities would rise in support of his designs, but in 
this expectation he was disappointed Fortress aftei for- 
tress was taken from him, and at last, in April 1523, he 
was besieged in the tower of Landstuhl near Kaiserslautern 
Durmg the bombardment he was mortally wounded, and 
on 7th May 1523 he died, having capitulated almost im- 
mediately before With his defeat and death the Barons’ 
War came to an end His son was made a count of the 
empire (Beidisfreiherr) by Maximilian II , and a descend- 
ant was raised in 1773 by Joseph II to the rank of 
R&u^graf One line of the family continued to possess 
immecLate estates in the lordship of Landstuhl down to 
1803 

SICKLE See Scythe 

SICYON was a city in the east of Achaia, Greece, 
about 2 miles inland from tih.6 Corinthian Gulf, situated 
on and below a hill in the angle formed by the confluence 
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of tlie rivers Asopr^ and HeliSbOn , tlie site is now occn- 
pied by the village of Yasilika It possessed a liarboiir 
on tlie coast round wbicb was a well-foitified town, which 
was almost a suburb of the main city (2iKV(avi(ov Ai/tz/i') 
The ancient and native form of the name was DeKvcov 
The eaikest inhabitants were lonians, but it was con- 
quered by the Dorian invaders of Argolis, who extended 
their dominion over Corinth, Sicyon, and the whole valley 
of the Asopiis Phalces, son of the first Dorian kmg of 
Argos, Temenus, was said to have been the conqueior of 
Sicyon and founder (oikictt/js) of the Dorian city, which, 
like Corinth, probably continued for a long time subject 
to the powerful kings of Argos The population of the 
Dorian Sicyon was divided into four tribes, the Dorian 
conquerors constituted three — viz , the usual Dorian tiiheb 
Hylleis, Dymanes, and Pamphyli — and a part of the pre- 
Doiian population constituted the fourth tube, which was 
called JSgialeis (Previous to the Doiian conquest the 
city bore, according to Strabo, the name jEgiah, or ac- 
cording to Pansanias ^Egialeia ) The rest of the ancient 
population were reduced to the state of serfs, called Karojva- 
KO(f)6pot or Kopvrt](fi6poL, whose position was similar to that 
of the Helots in Spaita As in most of the cities of 
Greece, the conflict between the aristocracy and the com- 
mons, who were superior in number but inferior in organiza- 
tion, in education, and in powei, resulted in the rise of 
a dynasty of tyiants, the Orthagoiidse, who destioyed the 
rule of the Dorian oligarchy and leigned in Sicjon for 
a century, from about 665 b c. Under the strong hand 
of these dynasts Sicyon attained great wealth Lying 
near the great commercial centre Corinth, and possessing 
a harbour, it shared in the immense development of trade 
with the Italian peninsula which took place m the 8th and 
7th centuries Its marine w'as considerable, though ap- 
parently never of the first rank , at a later tune it sent 
fifteen triremes to fight against the Persians at Salamis 
The bronze work of Sicyon was renowned, as Strabo 
mentions , and we may gam some conception of its style 
from some of the bronzes found at Olympia, which have 
probably been fabricated either at Sicyon or m the closely 
connected workshops of Argos The Dsedalid sculptors 
Dipcenus and Scylhs from Crete settled in Sicyon about 
the beginning of the 6th century, and gave the first im- 
pulse to a school of art, working mainly m bronze or m 
wood coveied with bronze, which lasted for some genera- 
tions at Sicyon, Corinth, and Argos, and played a very 
prominent part in the development of Greek art The 
early bronze work of the Sicyo-Argive workshops in aU 
probability formed the model after which the Hesiodic 
description of the Shield of Hercules was composed by a 
poet of the 7th century The fame of Sicyonian bronze 
work gave rise to the epithet TeA.;;^tvia, which was some- 
times appliqd to the city Terra-cotta vases which have 
been fabricated at Sicyon aie found in Etruria, whither 
they were exported in the Italian trade They closely 
resemble in style the vases of Corinth, from which they 
are distingmshed by the peculiar form of the letter epsilon 
in the inscriptions painted on them, and they usually 
belong to the 6th centuiy. The market-gardens of the 
fertile Asopus valley supplied the populous Coimth with 
fruit and vegetables At least in later times the fine 
shoes made in Sicyon were widely used in Greece In the 
4th century Sicyon continued to he one of the foremost 
states in an artistic point of view The Sicyonian school 
of painting was founded by Eupompus, and some of the 
greatest foreign artists, such as Pamphiliis and Apelles, 
studied in it Lysippus also, who gave a new impulse and 
tone to Gieek sculpture, was a native of Sicyon 
In the dynasty oi the Oithagondse Andieas began to leign about 
665, ills son Myron befoie 648 , of Aristonymus, son of Myion, 


nothing IS known , Myton II , son of Aristonymus, reigned seven 
years, Isodamus, bi other and muiderer of Myion 11, reigned a 
short tune, and about 596 was leplaced by his younger brother 
Chsthenes, who ruled till about 565 The dynasty ended with 
Clisthenes, who had no sou , but his institutions continued in 
force for sixty years lougei, until Sicj on came under the influence 
of the Peloponnesian confederacy, in which the Dorian Spaita was 
the chief power The policy of the Oithagoridee had always been 
strongly anti- Dorian, and under the Dorian reaction the most 
unfavourable colour was given to their actions , hence giew the 
extremely unpleasant picture of theui in the pages of Heiodotus, 
who gives the cunent Peloponnesian accounts ot the 5th century 
These accounts aie contiadicted by the long ivile of the dj nasty 
and the permanence of their policy aftei their extinction Myron 
I won a chaiiot-iace at Olympia in 618, and dedicated a bionze 
6a\a.fios (probably a large chest or vataKos covered with bionze) 
with an inscription, which Pansanias saw in the Obmpian ti easing 
of the Sicyonians The building of this tieasury is asciibed to him 
by Pansanias, but excavation has show n that the building is not 
earher than 500 , it consists of a simple cella with a pronaos in 
antjs, and IS built of Sicyonian stones, cut and numbered at Sicyon, 
and thence transported by w atei to Olympia Clisthenes w as the 
most powerful and famous of the Sicyonian despots, and he con- 
tinued the anti-Doiian policy of his predecessors , hut, as we have 
seen, it is impossible to tuist the details of his action as given by 
Herodotus (v 67) He is said to have foi bidden the rhapsodists 
to recite the epics in which the fame of Dorian heroes was sung, 
and to have encouraged the worship of Dionysus, a non-Doiiaii 
deity Another object of his policy w as to secure the favoui of 
the Delphian oracle, and he used all his power in the Sacred "VYai 
on the side of Delphi against Ciissa (590 B c ) He won a victoiy 
in the chanot-iace at Delphi in 582 Clisthenes had no son, and 
he desired to obtain the noblest of the Gieeks as a husband for his 
daughter Agariste The story of the wooing of Agariste as it was 
cunent in Athens, piohahly in poetic foim, has been preserved by 
Heiodotus Chsthenes, when declared victor at the Olympian 
games (572 or 668), invited the best of the Greeks to Sicyon 
Twelve representatives fiom all parts of Gieece (whose names are 
chosen by the poet with little regard to chronological possibility) 
assembled there and spent a yeai as guests of Clisthenes Tiist 
among them all were two Athenians, one of whom, Megacles the 
Alcmaeonid, was at last prefeired to his rival Hippoclides , and 
the careless lemark of the latter, “Hippoclides caies not,” became 
proverbial Megacles and Agariste were parents of Chsthenes, 
who became famous after 610 as the second founder of the Athenian 
democracy, and their grand-daughter Agariste was mothei of the 
still more famous Pericles When Sicyon again came under the 
Dorian influence shortly before 500, the oligarchical form of govern- 
ment was reintroduced and lasted tiU about 369, when the de- 
mocracy was again established , but its form was used by Eupliion 
to exeieise his own power, and aftei him a senes of tyrants ruled 
the city, till in 251 Aiatus reintroduced the demociatic government 
and Sicyon joined the Aehfean league Under the Eoman lule 
Sicyon profited by the desti notion of Connth in 146 e c , it received 

E irt of the Corinthian teriitory together with the presidency of the 
thmian games But it sank into decay as Connth revived, and 
was almost depopulated when Pausanias visited it in the 2d century 
after Christ Among the bishoprics of the Byzantine time Hew 
Sicyon occurs regularly , it is piobahle that this was a town on a 
new site near the old city (W M EA ) 

SIDDONS, Saeah (1755-1831), English actress, was 
the eldest of twelve children of Eoger Kemble, the manager 
of a company of stiolhng players, and his wife Sarah Ward, 
and was born in tbe “ Shonldei of Mutton ” public-house, 
Brecon, Wales, 5th July 1755 Through the special care of 
her mother m sending her to the schools in the towns where 
the company played she received a remarkably good educa- 
tion, although she was accustomed to make her appearance 
on the stage while still a mere child She became attached 
to Wilham Siddons, an actor of the company, but this 
was discountenanced by her parents, who wished her to 
accept the offer of a squire Siddons was dismissed from 
the company, and she was sent to a situation as lady’s maid 
m Warwickshire , at last, however, the necessary consent 
was obtained and the mariiage took place at Trinity Church, 
Coventry, on 26th November 1773 It was while play- 
ing at Cheltenham in the following year that Mrs Siddons 
met with the earliest decided recognition of her great 
powers as an actress, when by her representation of Belvi- 
dera m Venice Preserved she moved to tears a party of 
“ people of quality ” who had come to “ scoff ” Her merits 



S I D- 

were made kno-\vii by them to Garrick, "u-lio &ent hi-, deputy ! 
to Ckeltenliam to repoit regarding her abilities, the re'-ult 
being that she was engaged to appeal at Drury Lane at a 
salary ot £5 a week Ouing to inexperience as well as 
other circum&tances, her fir^t appeal ances as Portia and 
in other parts were untortunate, and when, after placing 
with success in Birmingham, she wa^ about to return to 
town she received a note from the managei ot Drury Lane 
stating that her services wnuld not be required Thus, in 
her own words, “ banished from Drury Lane as a w-'orthless 
candidate for fame and fortune,” she again in the beginning 
of 1777 went “on the circuit ’ in the pro-vinces After a 
\ ery siiccesstul engagement at Bath from 1778 to 1782, 
she again accepted an offer from Drury Lane, when hei 
appeal ance in Southern’s Isrihdla was one continued tri- 
umph, only equalled in the history of the English stage 
by that of Garrick’s fiist night at Drury Lane m 1741 
and that of Edmund Kean’s in 1814 In her earhei years 
it was in scenes of a tender and melting character that she 
exercised the strongest sW'ay over an audience , hut in the 
performance of Lady Macbeth, in which she appeared 
February 1785, it was the grandeur of her exhibition of 
the more terrible passions as related to one awful purpose 
that held them spellbound In Lady Macbeth she found 
the highest and best scope for her gifts It fitted hei as 
no other character did, and as perhaps it will nevei fit 
another actress Her extraordinaiy and jieculiar physical 
endowments — tall and striking figure, brilliant beauty, 
powei fully expressive eyes, and solemn dignity of demean- 
our — enabled her to confer a weird majesty on the character 
which inexpressibly heightened the tragic awe surround- 
ing her fate After Lady Macbeth she played Desderaona, 
Rosalind, and Ophelia, aU with great success , but it was in 
Queen Catherine — which she first played on her brother’s 
spectacular revival of Seny y Till in 1 7 88 — that she dis- 
covered a part almost as well adapted to her peculiar 
powei s as that of Lady Macbeth In her early life she 
had attempted comedy, but her gifts in this le&pect w'ere 
very limited. It was of course mevitahle that comparisons 
should he made between her and her only compeer Rachel, 
who undoubtedly excelled her in intensity and the por- 
trayal of fierce passion, hut was a less finished artist and 
lacked Mrs Siddons’s dignity and pathos Though Mrs 
Siddons’s mmute and systematic study perhaps gave a cer- 
tain amount of stiffness to her representations, it conferred 
on them a symmetry and proportion to which Rachel never 
attained Mrs Siddons formally retired from the stage 
29th June 1812, but occasionally appeared on special 
occasions even when advanced in years In private life 
she enjoyed the friendship and respect of a wide circle, 
including many of the most eminent persons of her time 
She died at London on 8th June 1831 

See Thomas Campbell, Life of Mrs Siddons (2 vols , 1834) , Fitz- 
gei-alcl. The Ke/mbles (3 vols , 1871) , and Frances Ann Kemble, 
Beaords of a Girlhood, (3 vols , 1878) 

SIDI-BEL-AlBBES, chief town of an arrondissement m 
the department of Oran, Algeria, hes 48 miles by rail to 
the south of that town, at an elevation of 1552 feet above 
sea-level, on the right hank of the Mekerra (afterwards the 
Sig), and surrounded by a plain which is dominated by 
the escarpments of Mount Tessala. The town, encircled by 
a crenellated and bastioned wall with a fosse, is traversed 
from east to west and from north to south, by two wide 
streets shaded by plane trees , the gates are four in number, 
named from Oran, Daia, Mascara, and Tlemcen respectively 
There are numerous fountains fed from the Mdkerra The 
civil and mihtary quaiters of the town are qmte distinct 
from one another The population of Sidi-bel-Abb^ in 
1881 was 13,298, or, including the commune, 16,840, 
the Spanish considerably preponderates over the French 
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element The town, which is of quite recent origin, de- 
rnes its name fiom a chapel, near which a redoubt was 
constructed by General Bedeau in 1843 The siii rounding 
country IS healthy, fertile, and populous 
SIDMOUTH, ViftCouNT Bee Addi:xgtox, Henry 
SIDNEY, or Sydney, Algepnon (1622-1683), wa-, the 
second son of Robert, second earl of Leicestei, and ot 
Dorothy Percy, daughter of Henry, eail of Koithumber- 
land, and was born at Penshur-jt, Kent, m 1622 As a 
boy he showed much talent, which was carefully tiained 
undei his fathers eye In 1632 with his elder brother he 
accompanied his father on his mission as ambassador ex- 
traordinary to Christian IV of Denmark, whom he saw at 
Eendsburg In May 1636 Sidney went with his iathei to 
Pans, where he became a geneial faiounte, and from there 
to Rome In October 1641 he was given a tioop in his 
father’s regiment in Ireland, ot which his hiothei, Loid 
Lisle, was m command In August 1643 the biotheis 
returned to England At Chester their horses w^eie taken 
by the Royalists, whereupon they again put out to sea and 
landed at Liverpool Heie they w^ere detained by the 
Parliamentary commissioners, and by them sent up to 
London foi safe custody VTiether this was intended by 
Sidney or no, it is certain that from this tune he aidently 
attached himself to the Parliamentary cause On 10th 
May 1644 he was made captain of horse in Manchester’s 
army, under the Eastern Association He was shortly 
afterwards made heutenant- colonel, and charged at the 
head of his regiment at Marston Moor (2d July), where he 
was wounded and rescued with difficulty. On 2d April 
1645 he was given the command of a cavalry legiment 
in Cromwell’s division of Fairfax’s aimy, was appointed 
governor of Chichester on 10th May, and in December 
was returned to paihament for Cardiff In July 1646 
his regiment was ordered to Ireland, and he was made 
lieutenant-general of horse in that kingdom and governor 
of Dublin Leaving London on 1st February 1647, Sidney 
anived at Cork on the 22d He was soon (8th April), 
however, recalled by a resolution of the House passed 
through the mteiest of Lord Inchiqum On 7th May ha 
received the thanks of the House of Commons On 13 th 

October 1648 he was made lieutenant of Dover castle, of 
which he had previously been appointed governor He 
was at this time identified with the Independents as op- 
posed to the Presbyterian party He was nominated one 
of the commissioners to try Charles I , hut took no part m 
the trial, retiring to Penshurst until sentence was pro- 
nounced That Sidney approved of the trial, though not 
of the sentence, there can, how-ever, be little doubt, foi in 
Copenhagen he publicly and vigorously expressed his con- 
currence On 15th May 1649 he was a membei of the 
committee for setthng the succession and for regulating 
the election of future parliaments Sidney lost the gover- 
norship of Dover, however, in March 1651, in consequence, 
apparently, of a quarrel with his officers He then went to 
The Hague, where he quarrelled with Lord Oxford at play, 
and a duel was only prevented by their friends He re- 
turned to England m the autumn, and henceforward took 
an active share in parliamentary work On 25 th November 
Sidney was elected on the council of state and was evi- 
dently greatly considered In the usurpation of Cromwell, 
however, he utterly refused all concurrence, nor would he 
leave his place m parliament except by force when Crom- 
well dispersed it on 19th April 1653 He immediately 
retired to Penshuist, where he was concerned chiefly with 
family affairs In 1654 he again went to The Hague, and 
there became closely acquainted with De Witt. On his 
return he kept entirely aloof from public affairs, and it is 
to this period that the Essay on Love is ascribed 

Upon the restoration of the Long Parhament, 7th May 
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1659, Sidney again took Ins seat, and ^-as placed on the 
council of state He showed himself in this office especi- 
ally anxious that the military power should be duly sub- 
ordinated to the ci-vil On 5th June he was appointed 
one of three commissioners to mediate for a peace between 
Denmaik sui^ported by Holland and Sweden He was 
probably intended to watch the conduct of Montague, 
who was m command of the Baltic squadron Of his 
character we have an interesting notice from Whitelocke, 
who refused to accompany him on the ground of his “o\er- 
ruhng temper and height ” Upon the conclusion of the 
treaty he went to Stockholm as plenipotentiary, and in 
both capacities he behated wuth resolution and address 
lYhen the restoration of Charles II took place Sidney left 
Sweden, 2Sth June 1660, bringing with him from the king 
of Sweden a rich present lu testimony of the estimation in 
which he was held Sidney went first to Copenhagen, and 
then, being doubtful of his reception by the English court, 
settled at Hamburg From there he wrote a celebrated 
letter vindicating his conduct, which will be found in the 
Somers Tracts He shortly afterwards left Hamburg, and 
passed through Germany by way of Venice to Eome His 
stay there, however, was embittered by misunderstandings 
with his father and consequent straits for money Five 
shillings a day, he says, served him and two men very 
well for meat, drink, and firing He devoted himself 
to the study of hooks, birds, and trees, and speaks of his 
natural delight in solitude being largely increased In 
1663 he left Italy, passed through Switzerland, where he 
visited Ludlow, and came to Brussels lu September, where 
his portrait was painted by Van Egmondt , it is now at 
Penshurst He had thoughts of joining the imperial 
service, and offered to transport from England a body of 
the old Commonwealth men , but this was refused by the 
English court It is stated that the enmity agamst him 
was so great that now, as on other occasions, attempts 
were made to assassmate him Cn the breaking out of 
the Dutch war Sidney, who was at The Hague, urged an 
invasion of England, and shortly afterwards went to Pans, 
where he offered to raise a rebellion m England on receipt 
of 100,000 crowns Unable, however, to come to terms 
with the French Government, he once more went into 
retirement in 1666, — this time to the south of France 
In August 1670 he was again in Pans, and Arlington 
proposed that he should leceive a pension from Louis, 
Charles II agreed, but insisted that Sidney should return 
to Languedoc In illustration of his austere principles it 
IS related that, Lotus having taken a fancy to a horse 
belonging to bun and insisting on possessing it, Sidney 
shot the animal, which, he said, “was born a free creature, 
had served a free man, and should not be mastered by a 
king of slaves ” His father was now very ill, and after 
much difficulty Sidney obtained leave to come to England 
in the autumn of 1 677 Lord Leicester died m November, 
and legal business connected with other portions of the 
succession detamed Sidney from returning to France as he 
had intended He soon became involved in pohtical in- 
trigue, joining, in general, the country party, and holding 
close commumcation wuth BariUon, the French ambassador 
In the beginning of 1679 he stood for Guildford, and was 
warmly supported by William Penn, with whom he had 
long been intimate, and to whom he afforded assistance in 
drawing up the constitution of Pennsylvania He was 
defeated by court influence, and his petition to the House, 
complaining of an undue return, never came to a decision 
His Letters to Henry Savile, written at this period, are of 
great interest He was in Paris, apparently only for a 
short wffiile, in November 1679 Into the prosecution of 
the Popish Plot Sidney threw himself waimly, and was 
among those who looked to Monmouth, lather than to I 
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Orange, to take the place of James in the succession, 
though he afterwards disclaimed all interest m such a 
que'stion He now’ stood for Bramher (vSussex), again wuth 
Penn’ta support, and a double return was made He is 
repoited on 10th August 1679 as being elected for Ameis- 
ham (Buckingham) wuth Sir Roger Hill When parlia- 
ment met, however, in October 1680, his election was 
declared void But now, undei the idea that an alliance 
between Chailes and Orange would be moie hostile to 
English hberty than would the progress of the Fiench 
aims, he acted wuth Baiillou in influencing members of 
parliament in this sense, and is twuce mentioned as receiv- 
ing the sum of 500 guineas from the ambassadoi Of 
this there is no actual proof, and it is qiute possible that 
Barillon entered sums in his accounts wuth Louis wffiich 
he ne'ver paid away In any case it is to be remembered 
that Sidney is not charged wuth receivmg money for ad- 
vocating opinions which he did not enthusiastically hold 
Upon the dissolution of the last of Charles’s parliaments 
the king issued a justificatory declaration This wras at 
once answered by a paper entitled A Jmt and Modest Vm- 
dtcaiion, Ac , the first sketch of which is imputed to Sidney 
It was then, too, that his most celebrated production, the 
Discouyses conceimng Government, was concluded, in which 
he upholds the doctrine of the mutual compact and 
traverses the High Tory positions from end to end In 
especial he vindicates the propriety of resistance to kingly 
oppression or misrule, upholds the existence of an here- 
ditary nobility interested in their country’s good as the 
fiimest barrier against such oppiession, and maintains 
the authority of parhaments In each point the English 
constitution, which he ardently admires, is, he says, suffer- 
ing the prerogatives of the crowm are disproportionately 
great , the peerage has been degraded by new creations , 
and parliaments are shghted 

For a long while Sidney kept himself aloof from the 
duke of Monmouth, to whom he was introduced by Lord 
Howard. After the death of Shaftesbury, however, in 
November 1682, he entered mto the conferences held be- 
tween Monmouth, Eussell, Essex, Hamxiden, and others 
That treasonable talk went on seems certain, but it is 
probable that matters went no further The watchfulness 
of the court was, however, aroused, and on the discovery 
of the Eye House Plot, Sidney, who had always been 
regarded in a vague way as dangerous, was arrested while 
at dinner on 26th June 1683 His papers were earned 
off, and he was sent at once to the Tower on a chaige of 
hightieason For a considerable while no evidence could 
be found on which to establish a charge Jeffreys, how- 
ever, was made lord chief -justice in September , a juiy 
was packed, and, after consultations between the judge 
and the crown lawyers, Sidney was brought to listen to 
the indictment on 7 th November The trial, which began 
on 21st November, was conducted with a shameless absence 
of equity Sidney was refused a copy of the indictment, 
in direct violation of law, and — more shameful still — ^he 
was refused the assistance of counsel Hearsay evidence 
and the testimony of the perjured informer Lord Howaid, 
whom Sidney had been instrumental in introducing to his 
friends, weie first produced This being insufficient, partial 
extiacts from papeis found in Sidney’s study, and supposed 
only to be m his handwriting, in which the lawfulness of 
resistance to oppression was upheld, were next relied on 
He was indicted for “consjniing and compassing the death 
of the king ” Sidney conducted his case throughout with 
great skill, he pointed especially to the fact that Lord 
Howaid, whose character he easily tore to shreds, was the 
only witness against him as to treason, whereas the law- 
required two, that the treason was not accurately defined, 
that no proof had been given that the papers produced 
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were his, and that, even if that "were proved, these papers 
were in no connected with the charge Again-st the 
determination to secure a conviction, however, his courage, 
eloquence, coolness, and skill were of no avail, and the 
verdict of “ guilty ” was gn en On 23th November Sidney 
presented a petition to the king, praying for an audience, 
which, however, under the influence of James and Jefireys, 
Charles refused On the 26th he was brought up for 
judgment, and again insisted on the illegality of his con- 
viction Upon hearing his sentence he gave vent to his 
feelings in a few noble and beautiful words Jefireys 
having suggested that his mind was disordered, he held 
out his hand and bade the chief-justice feel how calm and 
steady his pulse was By the ad\ice of his friends he 
presented a second petition, offering, if released, to leave 
the kingdom at once and for ever The supposed necessity, 
however, of checking the hopes of Monmouth’s partisans, 
caused the king to be inexorable The last day& of Sidney’s 
kte were spent in drawing up his Apology and in discourse 
with Independent ministers He was beheaded on the 
morning of 7 th December 1683 His remains were buried 
at Penshur&t (o a ) 

SIDNEY, Sir Philip (1o54-1586}, although killed at 
the early age of thirty-two, was one of the most conspicu- 
ous figures at the court of Elizabeth, was known to the 
leading statesmen of Europe as a soldier and statesman of 
the highest promise, took a permanent place in history 
and legend as a romantic hero, and in literature is dis- 
tinguished as the author of the first important body of 
English sonnets and a writer whose works mark a distmct 
advance in Enghsh prose He was born at Penshurst in 
Kent on 29th November 1554 His father was Sir Henry 
Sidney, famous in his time as an adnunistrator of Ireland, 
his mother a Dudley, sister of Elizabeth’s favourite, the 
earl of Leicester, and daughter of the earl of Northum- 
berland executed for high treason in the reign of Mary 
Thus Sidney was of notable kindred on both sides — 

“ Others, because of both sides I do take 
My blood from them who did eveel in tins, 

Think Nature me a man-at-arms did make 

He received his scholastic education at Shrewsbury 
school and at Christ Church, Oxford He was enteied at 
Shrewsbury on the same day with his lifelong friend and 
biographer Eulke GreviUe, afterwards Lord Brooke In 
1572 he set out with three years’ leave of absence to com- 
plete his education by Continental travel , he was m Pans 
at the house of the English ambassador on the night of the 
massacre of St Bartholomew, and went thence to Frankfort, 
Yienna, and the chief cities of Italy During these travels 
he associated with scholars and statesmen, makmg an earnest 
study of European politics, winning golden opimons foi his 
youthful gravity and sagacity From that time Hubert 
Languet, the Eeformer, whom he met at Frankfort, main- 
tained a constant correspondence with him On his return 
he was introduced at court, won the favour of Elizabeth, 
who considered him “ one of the jewels of her crown,” 
and, m proof of the versatility which made him one of the 
wonders of his age, wrote a masque. The Lady of the May, 
for Leicester’s great reception of the queen at Kenilworth, 
and distinguished himself in the tournament upon the 
same occasion In 1577, at the age of twenty-two, being 
sent as ambassador in great state to congratulate and 
sound Rudolph II , the new emperor of Germany, he met 
Wilham the Silent, who pronounced him one of the ripest 
statesmen in Europe He returned in the following year, 
and from that time till the expedition to the Netherlands, 
in which he lost his life, he had no public employment, 
but hved partly at court, partly at his country seat at 
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Penshurst in Kent In 1583 he married the daughter 
of Sir Francis Walsmgham, who after his death became 
countess of Essex His most memorable interference in 
state affairs w'as a bold letter of remonstrance to Elizabeth 
against her suspected policy of marrying the duke of 
Anjou The queen’s anger at his boldness drove him for 
a time into retirement He was a strong advocate of in- 
tervention on the Protestant side, and in 1585 accom- 
panied Leicester in his expechtion to the Netherlands, and 
was appointed governor of Flushing, one of the towns held 
by the queen as security The historical truth of the 
famous incident at the battle of Zutphen (22d September 
1586), when the wounded hero passed a cup of water to a 
dying soldier, has been questioned, but it is matter of 
fact that he owed his death to an impulse of romantic 
generosity The lord marshal happening to enter the 
field of Zutphen without greaves, Sidney cast off his also, 
to put his life in the same peril, and thus exposed himself 
to the fatal shot His death took place fifteen days later, 
on 7th October 1586, at Arnheim 
No poet’s death was ever so lamented by poets as Sidney's 
Pastoral elegy was in fashion, and all the numeions poets and 
ihymesters of the time from Spenser to Davison hastened to lay 
their tribute of verse on the bier of this the darling of all the 
shepherds — 

“ With whom all joy and jolly merriment 
Is also deaded and m dolom drent ” 

That there was much more than the worship of his rank and his 
bnght eager personality m this is shown by the lasting reputation 
of what he wrote during the two j ears of letiiement, 1580-81, which 
he seems to have given mainly to literature The truth is that 
Sidney tiansferred his own stiong, ladiant, graceful, and lovable 
character to his wiitings with a freshness and fidelity such as few 
finished aitists have achieved, so that he really and literally lives 
in them to charm for ever None of his WTitings were pnbbshed 
durmg his lifetime, and the dates of composition are uncertain 
But it would seem that Sidney’s first attempt at verse was a metri- 
cal version of the Psalms, written m conjunction writh his sister, 
the countess of Pembioke, — “Sidney’s sister, Pembroke’s mother ’ 
The worth of these paraphrases, which have all Sidney’s qualities 
of sincerity, directness, and sw eetness of rhythm, has recently been 
recognized by Mr Euskin, who has edited them under the title ot 
Eoeh Honeycomb in the second volume of his Bibliotheca Pastorum 
(1877) Sidney’s famous prose romance, The Countess of Pembrole's 

Arcadia, the “vain amatonous poem” with which Chailes I 
solaced his imprisonment, was also begun in 1580 It was pub- 
lished in 1590, and kept its popularily as long as that kind of 
high-flowui sentiment and intricate adventure found readers The 
buoyancy and freshness of Sidney’s style give a certain air of lealit} 
even to the artificial scenes of the Arcadia, and many pretty son^ 
are interspersed thiough the w oik Sidney’s greatest poetic achieve 
ment, however, was the series of sonnets entitled Astrophel and 
Stella, the first important body of sonnets in the English language 
The sonnets, 110 in number, are a cliionicle of the poet’s love for 
Penelope Devereux, sister of the earl of Essex, afterwards Lady 
Eich He first met the lady when she was a child of tw elve at one 
of the stages in Elizabeth’s pi ogress to Kenilworth in 1575 A 
match was apparently ananged between them by tlieir families, 
hut upon Leicester’s disgrace it was broken off and Penelope was 
given to Lord Eich Sidney seems then to have discovered that 
he was in love with her ’Whether the passion was real or feigned 
for artistic purposes is of little consequence, although the reality of 
it has been hotly maintained , he writes as if it were real, and the 
verisimilitude of the story recoided in the sonnets, w'hich express 
his varying moods towards hei throughout the incidents of sub- 
sequent intercourse and the disti actions of his public life, adds 
greatly to theu interest Yery few of the sonnets will bear sepaia- 
tion &om the context, though there is hardly one that does not 
contain some sweet ingenuity of fancy or casual felicity of phrase 
Some of them were special favourites mth Charles Lamb Sidney’s 
other work durmg this busy literaiy passage in his short life, the 
Apologufor Poetru, has also estahhshed itself as a classic 
The best of the sonnets are selected by Mrs Ward in Ward’s JEnglish Poets , 
Mr Mam also makes a good selection m his Treasury of Mglish Sonmts Hie 
sonnets were probably written m 1581 , they were not pubhshed till 1591, when 
they formed the first in a bnlliant series of volumes of sonnet hterature (see 
“Elizabethan Sonneteers,’’ in Mmto’s CharactmsHcs of Mngksh Poets') The 
Apologie is moluded in Arber’s repnnts 

SIDON (Arab Saida), long the principal c% of 
Phcbnicia (q V ), and even in the Middle Ages a place of 
importance, bnt now little more than a mere village, is 
situated on the Syrian coast m 33° 36' N lat and 35° 20' 


Astrophd and Stella, sonnet 41 
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9" E long , about midway bet-^veen Sm (Tyre) and Beirut 
(Beyrout) Tbe ancient city extended some 800 yards 
farther inland, over ground now occupied by luxuriant 
friiit-gaidens, on the produce of which the inhabitants of 
the town live In front of the flat promontory to which 
the modern Sidon is confined theie stretches northwards 
and southward'* a rocky peninsula, at the northern ex- 
tremity of this begins a series of small rocks enclosing tbe 
harbour, which at present is a very bad one, having been, 
to some extent at least, purposely filled up JThe port was 
formerly protected on the north by the Kal'at el-Bahr 
(‘'Sea Castle ’0) a building of the 13th centuiy, situated j 
upon an island still connected with the mainland by a j 
bridge On the south side of the town lay the so-called 
Egyptian haibour, now quite useless The wall by which 
Sidon IS at present surrounded is pierced by two gates, 
those of Beirut and Akko (Acre) , at the south-eastern 
angle, upon a heap of rubbish, stand the remains of the 
citadel The streets are \ery narrow, and the bnilduigt, | 
of any inteiest are few, most prominent are some large | 
caravanserais belonging to the period of Sidon’s modern 
prosperity, and the large mosque, formerly a church of 
the Knights of St John Sidon looks best from the north 
Of its 9000 inhabitants 7000 aie ilohammedans , there 
are a number of institutions conducted by Catholic and 
Protestant Chiistians In the neighbourhood are large j 
Phoenician hurial-places, which have been partially exploied 
by Benan , the natives also engage in the seaich for anti- 
quities The principal finds are sarcophagi, and next to 
these sculptures and paintings The most important dis- 
covery hitherto made has been that of the sarcophagus of 
E «b Tn nTi aza,r with a long inscription , it is now (1886) in 
the Louvre 

In 637-638 Sidon was taken by the Aiabs Dunng the crusades 
it was alternately in possession of the Franks and the Moham- 
medans, but finally fell into the hands of the latter in. 1291 As i 
the residence of the Dmse eniir Fakhr ed-Din, xt lose to some 
piospenty about the beginning of the 17th century, but towards 
the close of the ISth its commerce again passed away, pimcipally 
to Beuut (Beyiout), and the piospenty of Sidouhas ever since been 
steadily declining 

See Kenan, Mission de Pieniue, Pans, ISoO 

SIDOmUS APOLLINAEIS See Apolletaeis 

SlDOKIUS 

SIEBENBUBGEK See TEAwsvLViJsriA 
SIEBOLD, Oakl Theodor ERifsr voh (1804-1885), j 
physiologist aud zoologist, the sou of a physician and a 
descendant of what Oken called the “Asciepiad family 
of Siebolds,” was born at Wurzburg on 16th Februaiy 
1804 Educated in medicine and science chiefly at the 
university of Berlm, he became successively professor of 
zoology, physiology, and compaiative anatomy m Konigs- 
berg, Erlangen, Freiburg, Breslau, and Munich In con- 
junction with Stanmus he pubhshecl (1845-48) a Manual 
of Comparative Anatomy^ which is still of solid value, and 
along with Kolhkerhe founded in 1848 a journal which, 
soon took and still retains a leading place in biological 
literatuie, Zeitschmft fur wmensthafily:he Zoologie He 
was also a laborious and successful helminthologist (see 
Parasitism:) aud entomologist, in both capacities contri- 
buting many valuable papers to his journal, which he 
continued to edit until his death in 1886 In these ways, 
without being a man of marked genius, but rather an in- 
dustrious and ciitical observer, he came to fiU a peculiarly 
distinguished position in science, and wms long reckoned, 
what his biographer justly calls him, the Hestor of German 
zoology See Ehlers, Zeitschr f laiss Zool ^ 1885 

SIEBOLD, Philipp Fkahz vobt (1796-1866), scientific 
explorer of Japan and elder brother of the physiologist 
noticed above, was born at Wurzburg, Germany, on 17th 
Februaiy 1796 He studied medicine and natural science 
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at Wurzburg, and obtained his doctor’s diploma m 1820 
In 1822 he entered tbe service of the king of the Hethei- 
lands as medical officei to the East Indian army On 
his airival at Batavia he was attached to a new misbion 
I to Japan, sent by the Dutch with a view to impiove then 
tiading relations with that country Siebold was well 
equipped with scientific apparatus, and lie remained in 
Japan for six years, "With headquarteis at the Dutch settle- 
ment on the little island of Deshima His medical quali- 
fications enabled him to find favoui with the Japanese, 
and he gathered a vast amount of infoimation conceining 
a countiy then almost as little known as Corea, especially 
conceinmg its natuial history and ethnography He had 
comparatively free access to the mteiioi, and his reputation 
spreading far and wide bi ought him visitois fiom all parts 
of the country His valuable stores of information were 
added to by tiained natives whom he sent to collect for 
him in the interior In 1824 he published I>e Eistoiise 
Natwahs m Japonia Statu and in 1832 his splendid 
Fauna Japomoa His knowledge of the language enabled 
him also in 1826 to issue fiom Batavia his Epitome Linguee 
Japonicx In Deshima he also laid the foundation of his 
Catalogue Lihmwm Japonicorum and Isagoge tn Biblio- 
thecam Japonicam^ published after his return to Europe, 
as also his BiUiotlieca Japonica, which, with the co-opera- 
tion of J Hoffmann, appeared at Leyden in 1833 Dunng 
the visit which he was permitted to make to Yedo (Tokio), 
Siebold made the best of the rare opportunity , his zeal, 
indeed, outran his discretion, since, for obtaining a native 
map of the country, he was thrown into prison and com- 
pelled to quit Japan on Ist January 1830 On his rettiin 
to Holland he was=^ai^d to the rank of major, and in 
1842 to that of colonel After his ariival m Eniope he 
began to give to the world the fiuits of his reseaiches 
and observations m Japan His Nuppon, Aidm zw 
Besch eihung von Japan und dessen Eeben- und Sthutz- 
Landem was issued in five quarto volumes of text, with 
SIX folio volumes of atlas and engravings He also issued 
many fragmentary papeis on various aspects of Japan In 
1854 he published at Leyden Urhundhclie Darstellung dei 
Best) ebungen JJiedeilands und Busslands zur Erofrmng 
Japam In 1859 Siebold undertook a second journey to 
Japan, and was invited by the emperoi to his court In 
1861 he obtained permission from the Dutch Government 
to entei the Japanese service as negotiator between Japan 
and the powers of Europe, and in the same year his eldest 
sou was made interpretei to the English embassy at Yedo 
Siebold was, however, soon obliged by various intrigues 
to retiie from his post, and ultimately from Japan Be- 
tnrnmg by Java to Euiope in 1862, he set up his ethno- 
graphical collections, which were ultimately secured by 
the Government of Bavaria and lemoved to Munich He 
continued to publish papers on various Japanese subjects, 
and received honours fiom many of the learned societies 
of Europe He died at Munich on 18th October 1866 
Siebold until recent years was oxir great authority on 
Japan, and even now his writings on the natural history 
of that country have not been superseded 

See biogiaphy by Moritz Wagnei, m Allgemeine Zeitung, 13tli 
to 16tli FTovembei 1866 

SIEDLCE (Buss Syedlets), a government of Bnssian 
Poland, between the Vistula and the Bug, having Warsaw' 
on the HW, Lomza on the N, Grodno and Volhyma on 
the E , Lublin and Radom on the S Its area is 5536 
square miles The suiface is mostly flat, only a few hilly 
tracts appeaimg in the middle, around Biata, and in the 
east on the banks of the Bug Extensive marshes prevail 
in the north and south-east Chalk, JuTassic, and Tertiary 
deposits covei the surface, and aie overlain in theii 
turn with widely spread Glacial deposits The vaUey of 



S I E- 

the Yi'itula IS moatly wide, fce\eral terraces covered 
■vMtli sand-dunes or peat-bog Siedlce is -ttatered by tlie 
Ti&tula, vhicli borders it for 50 miles on the Ave»t the 
Bug, A\hich lb naA’igable fium Opalm and flows for 170 
miles on the east and north-east borders of the province , 
the Wieprz, a tributary of the Vistula, -which L also navi- 
gable, and flows for 25 miles along the southern boundary, 
and the Liwiec, a tributary of the Bug, Avhich is navigable 
for some 30 miles below Wengroff 

Of the total surface of the go-vernment only 1S4 760 acres are 
unproductive, 695,420 acres arc covered with foiests, 1,703,100 aie 
under ciops, and 611,260 under meadows and pastuie land The 
jjopulation onlv increases at the rate of 0 75 per cent a vear, and 
in 1884 numbered 630,240 , of these Poles constituted* 39 7 per 
cent , Little Russians 43 1, Jews 151, and Germans about 2 
Accuiding to religious belief they were distiibuted as follows — 
out of 616,649 inhabitants in 1S'S2 there were 367,187 Catholics, 
142,945 Oithodox Greeks, 96,764 Jews, 8892 Protestants, 505 
Baptists, and 356 Mohammedan Tatars Agneulture is the chief 
occupation , in 1881 the crops yielded 1,531,400 quartern of corn and 
10,988,400 bushels of potatoes Cattle breeding is in a relatively 
flourishing state, there being (1881) 57,500 horses, 292,670 homed 
cattle, 461,700 sheep, and 194,100 pigs Manufactures are insigni- 
ficant (2270 workmen), their aggregate production, chiefly from 
distilleries and brewenes, was valued at £394,820 m 1881 * Trade 
also is msigmfieant, although Siedlce has four railwajs, one of 
which, from "VTaisaw to Brest-Litovsk, crosses it from west to east 
There aie two gvmnasiafor boys (at Siedlce and Biata), one gymna- 
sium for guls, one seminary for teachers (at Biata), and about 240 
primary schools with 11,260 scholars The government is divided 
into nine districts, the chief towns of which, -with their populations 
in 1882, aie— Siedlce (see below),Bia}a(19,435),Constantinoff(3200), 
Gaivolm (14,620), Lukoff (11,030), Radzyn (4440), Sokotoft (6300), 
■Weugroff (8140), and liVtodawa (17,985) Janofl (3030), wheie a 
state stud is kept, has also municipal institutions 

SIEDLCE, capital of the above government, is situated 
67 miles east-south-east of “Warsaw, on the Brest-Litovsk 
Eailway It received municipal institutions in 1547 The 
Oginskis, to whom it belonged, have embellished it with 
a palace and gardens , but it is stiU nothing more than 
a large village, -where the provincial authorities have their 
seat Its population was 12,950 in 1882 

SIEGE See FoETmcATiosr 

SIEGEN’, an ancient mining and manufacturing town 
of Prussia, in the pro-vince of Westphalia, is situated 47 
miles to the east of Cologne on the Sieg, a tributary 
entering the Khme opposite Bonn The surrounding dis- 
tiict, to which it gives its name, abounds in iron-mines, 
so that iron founding and smelting are important branches 
of industry in and near the town Large tanneries and 
leather--works, and factories for cloth paper, and machinery, 
are among the other industrial establishments The popu- 
lation m 1880 was 15,024, of whom 3632 were Eoman 
Catholics and 111 Jews 

Siegeu was the capital of an early principality belonging to the 
house of Nassau , and feom 1606 onwards it gave name to the junior 
blanch of Nassau-Siegen Napoleon ineorpoiated Siegen m the 
grand-dnchy of Berg in 1806 , and in 1815 the congiess of Vienna 
assigned it to Prussia, under whose lule it has nearly qmntupled its 
population Rubens is said to have been born here in 1577 

SIEGFEIED See NuBELUNaENLiED, vol xvu p 475 

SIEMENS, Sm William (1823-1883), christened Carl 
Wilhelm, an eminent inventor, engineer, and natural philo- 
sopher, was bom at Lenthe in Hanover on 4th April 1823 
After “being educated in the polytechnic school of Magde- 
burg and the university of Gottingen, he visited England 
at the age of nineteen, in flhe hope of introducing a process 
in electro-plating invented by himself and lus brother 
Werner The invention was adopted by Messis Elking- 
ton, and Siemens returned to Germany to enter as a pupil 
the engineering wmrks of Count Stolberg at Magdeburg 
In 1844 he was again in England -with another mvention, 
the “ chronometric ” or differential governor for steam- 
engines (see Steam-Enguve). Eindmg that British patent 
laws afforded the inventor a protection which was then 
wanting in Germany, he thenceforth made England his 
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home, but it was not till 1859 that he formally became a 
naturalized Briti^^h subject After some years sjient m 
active invention and experiment at mechanical works neai 
Birmingham, he went into practice as an engineer in 1551 
He laboured mainly in two distinct fields, the applications 
of heat and the aj)plication& of electiicity, and was charac- 
terized in a V cry rare degree by a combination of scientific 
comprehension with piactical instinct In both fields he 
plaved a part which would have been great in either alone, 
and, in addition to this, he produced from time to time 
miscellaneous inventions and scientific papers sufficient in 
themselves to have established a reputation His posi- 
tion was recognized by his election in 18G2 to the Eoyal 
Society, and later to the presidency of the Institute of 
Mechanical Engineers, the Society of Telegraph Engineers, 
the Iron and Steel Institute, and the British Association , 
by honorary degrees from the universities of Oxford, 
Glasgow, Dublin, and Wurzburg, and by kmghthood 
He died in London on the 19th of November 1883 
In the application of heat Siemens’s uork began just after Joule’s 
cvpeiiments had placed the doctnne of the conservation of energy 
on a sure basis While Rankine, Clausius, and Thomson were de- 
V eloping the dynamical theory of heat as a mattei of physical and 
engineering theoiy, Acraens, in the light of the new ideas, made a 
bold attempt to impiove the efficiency of the steam-engine as a 
converter of heat into mechanical work Takmg up the regeneratoi 
— a device inv ented by Stirling tw enty j ears before, the importance 
of which had meanwhile been ignored — he applied it to the steam- 
engine in the foim of a legeneiative condenser with some success 
This was m 1847, and in 1855 engines constructed on Siemens’s 
plan w ere worked at the Pans exhibition Latei he made many 
attempts to apply the legeneiator to lutemal-combustion oi gas 
engines , but neithei in steam-engines noi in gas engines -weie his 
inventions directly and peimauently fiuitfiil, though the dmectiou 
thej followed is that in w hich improvement is still looked for The 
regenerative principle, however, as a means of economizing heat 
soon recewed at his hands another and far wider application In 
1856 he intioduced the regenerative furnace, the idea of his biother 
Friediich, with whom Wilham associated h im self m directing its 
applications In an ordinary furnace a very large part of the heat 
of combustion is lost by being carried off in the hot gases -which 
pass up the chimney In the legenerative fuinace the hot gases 
pass through a legeueratoi, or chamber stacked with loose bncks, 
which absoib the heat When the bricks are -well heated the hot 
gases are diverted so to pass through aiiothei similar chamber, 
while the air necessary for combustion, before it enters the furnace, 
IS made to traverse the heated chamber, taking up as it goes the 
heat which has been stored in the bricks After a suitable interval 
the air currents are again reversed The piocess is repeated period- 
ically, with the result that the products of combustion escape only 
after being cooled, the heat vroich they take from the furnace 
being in great part carried back in the heated air But another 
invention was requiied before the regenerative furnace could be 
thoioughly successful This was the use of gaseous fuel, jiroduced 
by the crude distillation and incomplete combustion of coal in a 
distinct furnace, now known as Siemens’s gas-producer From this 
the gaseous fuel passes by a flue to the legeneiative furnace, and 
it, as well as the entering an, is heated by the regenerative method, 
four brick-stacked chambers being used instead of two The com- 
plete invention was ajiplied at Chance’s glass-woiks m Birmingham 
in 1861, and famished the subject of Faraday’s farewell lecture to 
I the Royal Institution It was soon applied to many industrial 
processes, but it found its greatest development a few years later 
at the hands of Siemens himself in the manufacture of steel To 
produce steel directly from the ore, or by melting together -wrought- 
uon scrap -with cast iron upon the open hearth, had been in his 
mind from the first, but it was not till 1867, after two years of 
experiment m “sample steel woiks’’ erected by himself for the 
purpose, that he achieved success The modem forms of the 
Siemens steel process are desciibed in the article InoN (vol xm 
p 347 sq ) The product is a mild steel of exceptionally trust- 
worthy quality, the use of which for boiler-plates has done much 
to make possible the high steam-pressures that are now common, 
and has consequently contributed, indirectly, to that improvement 
m the thermodynamic efficiency of heat engines which Siemens had 
so much at heart Just before his death he w-as again at work upon 
the same subject, bis plan being to use gaseous fuel from a Siemens 
producer m place of solid fuel beneath the boiler, and to apply the 
regenerative principle to boiler furnaces His faith in gaseous fuel 
led him to anticipate that its use would in time supersede that of 
sohd coal for domestic and industrial purposes, cheap gas being 
supphed either from special works or direct feom the pit , and 
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ciinong lus last inventions was a house grate to bam gas along with 
coke, which he regarded as a possible cure foi city smoke 
In electricity Siemens’s name is closely associated with the growth 
of land and submanne telegraphs, the invention and development 
of the dynamo, and the application of electncity to lighting and 
to locomotion In 1860, with his brother 'VVerner, he invented 
the earliest form of what is now known as the Siemens armatuie , 
and m 1867 he communicated a paper to the Royal Society ‘On 
the Conveision of Dynamical into Electrical Poree without the aid 
of Permanent Magnetism,” in which he announced the invention 
by Werner Siemens of the dynamo electric machine, an invention 
whicli was also reached independently and almost snnultaneouslj 
by Wheatstone and by S A Varlev The Siemens-Alteneck oi 
multiplG coil armature followed in 1873, and became the basis of 
the modern Siemens dynamo as developed, with great laboui, 
by the firm of Siemens Brothers themselves, and (with latei modi 
faeations) by Eison, Hopkinson, and otheis While engaged m 
constiuctmg a trans- Atlantic cable for the Direct XTnited States 
Telegraph Company, Siemens designed the very ongmal and suc- 
cessful ship “Faraday,” by which that and other cables were laid 
One of the last of his works was the Portrush and Bushmills electric 
tiamway, in the north of Ii eland, opened in 1883, where thewater- 
powei ol the nver Bush drives a Siemens dynamo, from which the 
electric energy is conducted to another dynamo seiving as a 
motor on the car In the Siemens electric furnace the intensely 
hot atmosphere of the eleotnc arc between caibon pomts is em- 
ployed to melt refractory metals Another of the uses to which 
he tinned electricity was to employ light from aic lamps as a sub- 
stitute for sunlight in hastening the growth and fructification of 
plants Among his miscellaneous imentionswere the difiereutial 
^overnoi alieady alluded to, and a highly scientific modification 
of It, desciihed to the Royal Society m 1866, a water-metei 
which acts on the puncipla of counting the number of tmns made 
by a small reaction turWe thiough which the supply of watei 
flows , an electric thermometei and pyrometer, m which temper- 
ature is determined by its effect on the electrical conductivity of 
metals , an attraction metei for deteimimng very shght vaiiations 
in the intensity of a gravity , and the bathometer, by which he 
applied this idea to the problem of finding the depth of the sea 
without a sounding line In a papei read before the Royal Society 
in 1882 “ On the Conservation ot Solar Energy,” he suggested a 
bold but unsatisfactory theory of the sun’s heat, lu which he sought 
to trace on a cosmic scale an action similar to that of the regenera- 
tve furnace His fame, however, does not rest on his contribu- 
tions to pure science, valuable as some of these were His strength 
lay in his grasp of scientific principles, in his skill to perceue 
where and how they could be applied to practical affairs, in his 
zealous and instant pursuit of thought with action, and m the in- 
domitable persistence with which he clung to any basis of effort 
that seemed to him theoretically sound 
Siemens’s writings consist for the most part of leetnies and papers scattered 
through the scientidc jonmats and the publieahons of the Kojal Societj, the 
Institution of Civil Engineers, the Institute of Aleehanical Engineers, the Iron 
and Steel Institute, the British Association, Ac A hiography by Dr William 
Pole IS now (1866) m preparation (JAB) 

SIENAj a city of Italy, and one of the most chaiacter- 
ihtic of Tuscany, stands (43° 19' N lat, 11° 19' E long) 
on a lull near the mountainous region of Chianti, the 
Mp r fiTnma, and Yal di Chiana It is 60 miles by rail 
south of Florence and 160 north-west of Borne The area 
of the city withm the walls is about 2| square miles and 
its population in 1881 was 25,204 The province of 
Siena, comprising about 1467 square miles, with 37 com- 
munes, and a total population of 207,000, hy the political 
redistribution of 1882 forms a single electoral college and 
returns four members to parbament The diocese of Siena, 
an archbishopric dating from 1459, includes 18 city and 
95 rural parishes divided luto 12 vicariates 
Public The city possesses a university, founded in 1203 and 
institu- limited to the faculties of law and medicine Among the 
other public institutions the following are the more im- 
portant —the town library, first opened to students in the 
17th century, the Archivio, a record office, instituted in 
1868, containing a valuable and splendidly arranged col- 
lection of documents , the Fine Arts Institution, founded 
in 1816; and the natural histoiy museum of the Boyal 
Academy of the Physiocntics, inaugurated in the same 
year There are also many flourishing chanties, including 
an excellent hospital and a school foi the deaf and dumb 
Festivals The public festivals of Siena known as the “ Paho delle 
Contrade ” have a European celebrity They are held in 


the pubhc square, the curious and historic Piazza del 
Campo (now Piazza di Vittorio Emanuele), on 2d July and 
16th August of each year , they date from the Middle 
Ages and were mstituted in commemoration of victories 
and m honour of the Virgin Mary (the old title of Siena, 
as shown by seals and medals, having been “ Sena vetns 
emtas Virgims”) In the 15th and 16th centuries the 
celebrations consisted of bull-fights At the close of the 
16th century these were leplaced by races with mounted 
buffaloes, and since 1650 % (ridden) hoises Siena is 
divided mto seventeen coniiade (wards), each with a dis- 
tinct appellation and a chapel and flag of its own , and 
every year ten of these contiade, chosen by lot, send each 
one horse to compete for the prize paho or banner The 
aspect of Siena during these meetings is very character- 
istic, and the whole festivity bears a mediseval stamp in 
harmony with the architecture and histoiy of the town 
Among the noblest fruits of Sienese art are the public build- Cathe- 
mgs adoining the city The cathedral, one of the finest examples 
of Italian Gothic aichitectme, was begun in the early yeais of the 
13th centmy, and m 1317 its walls were extended to the baptistery 
of San Giovanni , a frnther enlargement was begun m 1339 but 
never earned out, and a few imned walls and aiches alone lemain 
to show the magnificence of the uncompleted design The splendid 
west front, of tncuspidal form, enriched with a multitude of 
colamns, statues, and inlaid maibles, was finished in ISSO Space 
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fails foi the enumeration of the ait tieasures of the inteuoi, but 
conspicuous among them is the well-known octagonal pulpit hy 
N 1 CC 0 I 6 Pisano, dating from about 1274 The cathedral pavement 
IS almost unique It is inlaid wath designs in colour and black and 
white, repiesenting Biblical and legendaiy subjects, and is supposed 
to have been begun by Duccio della Buoninsegna But the finest 
poitions beneath the domes, with scenes from the histoiy of Ahia- 
ham, Moses, and Ehjah, aie hy Domenico Beccafumi and aie exe- 
cuted with noaivellous boldness and effect The choir stalls also 
deseive mention the older ones (remains of the ongmal chon) are 
in tcurm. woik , the others, dating from the 16th centiuy, are carved 
from Riccio’s designs The Piccolomini Libiaiy, adjoining the 
dumo, was founded hy Cardinal Francesco Piccolomini Todeschim 
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(afterwaids Pius III ) in honour of Ins unde, Pms II Here are 
Piiituncchio’s famous fresros of scents fiom the life of the latter 
pontiff and the collection of choir books (sujipoiteil on stnljitured 
desks) inth splendid illuminations bv Sienese and other aitists 
The church ot San Gioianm, the ancient baptisterj, beneath the 
cathedral is approached bj an outer flight ot marble steps built in 
1451 It has a beautiful fai ide designed b\ Gioranin di Mino del 
Pellicciaio in 13S2, and a maiieUous font with has-reliels bj Dona- 
tello, Ghiberti, Giacomo delh Qucrtia, and other 15th centuiy sculp- 
Churches tois The other churches are— the Collegiata di Proienzano, a 
■vast building of some elegance, designed by Schifardim (1594) , 
Sant’ Agostmo, rebuilt by Yanntelli in 1755, containing a Cruci 
fixion and Saints bj Pemgino, a Massacre of the Innocents by 
Matteo di Giovanni, the Coming of the Magi bj Sodoma, and a St 
Antony by Spagnoletto or his school , the beautiful church of the 
Semtes (15tli centun), which contains another Mabsaere of the 
Innocents bj Matteo di Giovanni and other good examples of the 
Sienese school , San Francesco, designed by Agostmo and Agnolo 
anoiit 1326, and now (18S7) being restored, which once possessed 
many fine paintings by Duccio Buoninsegna, Lorenzetti, Sodoma, 
and Beccafumi, but some of these perished in the great fire of 1655, 
and the rest were remosed to the Institute of Fine Arts after 1862 
duiing the temporary desecration of the chuich , San Domenico, a 
fine loth centuiy budding with a single nave and transept, con- 
taining Sodoma’s splendid ireseo the Sw oon of St Cathenne, the 
Madonna of Guido da Siena, and a omcifix by Sano di Pietro This 
church ciowms the Fontebranda hill above the famous fountain of 
that name immortalized by Dante, and m a steep lane below stands 
the house of St Catherine, now com erted into a chnrch and oratory, 
and mamtained at the expense of the inhabitants of the Contrada 
dell’ Oca It contains some good pictures by Paechia and other 
w orks ot art, but is chiefly visited for its historic interest and as 
a striking memonal of the charactenstic piety of the Sienese 
Munici The communal palace in the Piazza del Campo was begun in 
palbmld 1288 and finished in 1309 It is built of buck, is a fine specimen 
mgs of Pointed Gothic, and was designed by Agostmo and Agnolo 
The light and elegant tower (Torre del ilangia) soarmg from one 
side of the palace was begun ui 1325, and the chapel standing at 
its foot, raised at the expense of the Opeia del Duomo as a public 
thank-offering after the plague of 1348, dates from 1352 This 
grand old palace has other attractions besides the beauty of its 
architecture, for its interior is lined with works of ait The atnum 
has. a fresco by Bartolo di Fredi and the two ground-floor halls 
contain a Coronation of the Virgin by Sano di Pietro and a splendid 
Resuirection by Sodoma In the Sala dei Hove oi della Pace 
ibme are the noble allegoneal frescos of Ambrogio Loienzetti re- 
presenting the effects ot just and unjust government , the Sala 
delle Balestie or del Mappaniondo is painted by Simone di Martmo 
(Menimi) and otheis, the Cappella della Signom by Taddeo di 
Bartolo, and the Sala del Concistono by Beccafiinu Anothei haU 
IS now being prepared in memory of Victor Emmanuel II , and its 
frescos and decorations aie to be entrusted exclusively to Sienese 
artists The former hall of the giaud council, bmlt in 1327, was 
converted into the chief theatre of Siena hy Eiccio in 1560, and, 
after being twice burnt, was rebuilt in 1753 from Bibbiena’s designs 
Another Sienese theatre, the Rozzi, m Piazza San Pellegrmo, de- 
signed by A Doven and erected in 1816, although modem, has 
an histone interest as the work of an academy datmg from the 
16th centuiy, called the Congiega de’ Rozzi, that played an import- 
ant part in the history of the Itahan comic stage 
Palaces, The city is adorned by many other noble edifices both public 
&c and pnvate, of which we will mention the following palaces— the 
Tolomei (1205) , Buonsignon, formerly Tegliacci, an elegant 14th- 
century construefron, restored m 1848 , Giottanelh, foimeily Pecci 
and anciently the residence of the captain of war, lecently restored 
in its onginal style, Sansedoni, Marsilii, Piccolommi, now be- 
longing to the Government and containing the state archives , 
Piccolommi delle Papesse, like the other Piccolommi mansion, de- 
signed by Bernardo Rossellmo, and now the national bank , the 
enormous block of the Monte de’ Paschi, enlarged and partly re 
built m the on^nal style between 1877 and 1881, and inclndmg the 
old Dogana and Spannocehi palaces , the Lo^a di Mercanzia (15th 
century), now a club , the Loggia del Papa, erected by Pius II , and 
other fine buildings "We must also mention the two celebrated 
foimtams, Ponte Gaia and Fontebranda , the Fonte Huova, near 
Porta Ovile, by Camaino di Crescentmo also deserves notice 
Thanks to all these architectural treasures, the narrow Sienese 
streets with then many windings and steep ascents are friH of pic- 
turesque charm, and, together with the collections of excellent 
paintings, foster the local pnde of the inhabitants and preserve 
their taste and feelmg for art 

Eutory — The origin of Siena, like that of other Italian 
cities, IS lost in a mist of legendary tradition It was prob- 
ably founded by the Etruscans, and then falling under the 
Eoman rule became a colony in the reign of Augustus, or 


a little earlier, and was distinguished by the name of 
Ssena Julia Few memonaE of the Eoman era or of the 
first centuries of Christianity have been presen ed, and 
none at all of the mtervaJ preceding the Lombard period 
We have documentary eiidence that during this epoch, in 
the reign of Eotaris (or Rotari), there was a bishop of 
Siena named Mouro Attempts to trace earlier bi&hops as 
far back as the 5th century have yielded only vague and 
contradictory results Under the Lombards the cixil 
government was in the hands of a yastaldo, under the 
Carobngians of a count, whose authority, by slow degrees 
and a course of events similar to what took place in other 
Italian communes, gave way to that of the bishop, whose 
power in turn gradually diminished and was superseded 
by that of the consuls and the commonwealth 
We have written evidence of the consulai gov eminent Struggle 
of Siena from 1125 to 1212 , the number of consuls varied between 
from three to twelve This government, formed of ffeahl- ® 
wnmii or nobles, did not remain unchanged throughout popolam 
the whole period, but was gradually forced to accept the 
participation of the popolam or lower classes, whose 
efforts to rise to power were continuous and determined 
Thus m 1137 they obtained a third pait of the govern- 
ment by the reconstitution of the general council with 
100 nobles and 50 popolam In 1199 the institution of 
a foreign podestet, gave a severe blow to the consular 
magistracy, which was soon extinguished, and in 1233 
the people again rose against the nobles in the hope of 
ousting them entirely from office The attempt was not 
completely successful , but the Grov ernment vvasnow equally 
divided between the two estates by the creation of a 
supreme magistracy of twenty-four citizens, — twelve nobles 
and twelve popolam During the rule of the nobles and 
the mixed rule of nobles and popolam the commune of 
Siena was enlarged by fortunate acquisitions of neighbour- 
ing lands and % the submission of feudal lords, such as 
the Scialenghi, AJdobiandeschi, Pannocehieschi, Visconti 
di Campiglia, &c Before long the recipiocal need of fresh 
territory and frontier disputes., especially concerning Poggi- 
bonsi and Montepulciano, led to an outbreak of hostilities 
between Florence and Siena Thereupon, to spite the 
rival republic, the Sienese took the Ghibelline side, and the 
German emperors, begmnmg with Frederick Earbarossa, 
rewarded their fidelity by the grant of various privileges 
During the 12th and 13th centuries there were con- Warmtli 
tinned disturbances, petty wars, and hasty reconciliations Florence 
between Florence and Siena, until m 1254-55 a more 
bmdmg peace and alliance was concluded But this, treaty, 
in spite of its apparent stability, led in a few years to a 
fiercer struggle , for in 1258 the Florentines complained 
that Siena had infringed its terms by giving refuge to the 
Ghibelhnes they had expelled, and on the refusal of the 
Sienese to yield to these just remonstrances both states 
made extensive piepaiations for war Siena applied to 
Manfred, obtained from him a strong body of German 
horse, under the command of Count Giordano, and hkewise 
sought the aid of its Ghibellme allies Florence equipped 
a powerful citizen army, of which the onginal registers 
are still preserved m the volume entitled II Liho d% Mmt- 
aperU m the Florence archives This army, led by the 
podesth of Florence and twelve burgher captains, set forth 
gaily on its march towards the enemy’s territories in the 
middle of April 1260, and during its first campaign, ending 
18th May, won an insignificant victory at Santa Petronilla, 
outside the walls of Siena But in a second and more 
important campaign, in which the militia of the other 
Guelf towns of Tuscany took part, the Florentines were 
signally defeated at Montaperti on 4th September 1260 
This defeat crushed the power of Florence for many years, 
reduced the city to desolation, and apparently annihilated 
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the Flarentme Gueltb But the battle of Benevento (1266) 
and the e&tablishmenfc of the dynasty of Charleb of injou 
on the Iseapohtan throne put an end to the Ghibellme 
predominance m Tuscany Ghibelline Siena soon felt the 
eliectt! ot the change in the defeat of its army at CoUe di 
Yaldel^a (1269) by the united forces of the Gnelf exiles, 
Floientine&, and French, and the death in that battle of 
hei powerful citizen Provenzano Salvani (mentioned by 
Dante), who had been the leading spirit of the Govern- 
ment at the time of the vietory of Montaperti For some 
time Siena remained faithful to the Ghihelline cause, 
neveitlieless Guelf and democratic sentiments began to 
make head The Gbbellmes were on several occasions 
expelled from the city, and, even when a temporary recon- 
cihatiun of the two parties allowed them to return, they 
failed to regain their former influence 
Success Meanwhile the popular paity acquired inciea&mg power 
of popu in the state Exasperated by the tyranny of the Salimbem 
hr part} jibncian families alhed to the Ghihellines, it 

decieed in 1277 the exclusion of all nohles from the 
supreme magistracy (consisting since 1270 of thirty-six 
lu&tead of twenty-four members), and insisted that this 
council should he foimed solely of Guelf traders and men 
of the middle cks.s Thib constitution was confirmed in 
1280 by the reduction of the supreme magistracy to fifteen 
members, all of the humbler classes, and was definitively 
sanctioned in 1285 (and 1287) by the institution of the 
Couttcil magistracy of nine This council of nine, composed only 
of nine of burghers, earned on the government for about seventy 
years, and its rule was sagacious and peaceful The terri- 
tories of the state were enlarged , a fnendly alliance was | 
mamtamed with Florence, trade flourished, in 1321 the j 
university was founded, or rather revived, by the mtroduc- 1 
tion of Bolognese scholars, the principal buildings now 
adorning the town were begun , and the charitable institu- 
tions, which are the pride of modern Siena, increased and 
prospered But meanwhile the exclusiveness of the single 
class of citizens from whose ranks the chief magistrates 
were drawn had converted the government into a close 
oligarchy and excited the hatred of eveiy other class 
Nobles, judges, notaries, and populace rose in frequent 
revolt, while the nine defended their state (1295-1309) by 
a strong body of citizen militia divided into teizLen (sec- 
tions) and contrade (wards), and violently lepressed these 
attempts But in 1355 the arrival of Charles IV in 
Siena gave fresh courage to the malcontents, who, backed 
by the imperial authority, overthrew the government of 
the nine and substituted a magistracy of twelve drawn 
from the lowest class These new rbers weie to some 
extent under the influence of the nobles who had fomented 
the rebellion, but the lattei were agam soon excluded from 
all shate in the government This was the begmning of a 
detei mined struggle for supremacy, cairied on for many 
years, between the different classes of citizens, locally 
termed ouhm or zuowft, — the lower classes striving to 
grasp the reins of government, the higher classes already 
m office striving to keep all power m then own hands, or 
to divide it m pioportion to the relative strength of each 
norde As this struggle is of too complex a nature to be 
described in detail, we must hmit ourselves to a summary 
of its leading episodes 

Rule The twelve who replaced the council of mne (as these 
previously replaced the council of the nobles) consisted 

we ye individuals and as a party— of ignorant, incap- 

able, tiubulent men, who could neither lule the state with 
firmness noi confer prosperity on the republic They 
speedily broke with the nobles, for whose manoeuvres they 
liad at fiist been useful tools, and then split into two fac- 
tions, one siding with the Tolomei, the othei, the more 
restless and violent, wth the Salimbeni and the novesch. 


(partisans of the nine), who, having still some influence in 
the city, probably fomented these dissensions, and, as w e 
shall see later on, skilfully availed themselves of every 
chance likely to re&toie them to power In 1368 the 
adieisanes of the twelve succeeded m drmug them by 
foice from the public palace, and substituting a govein- 
ment of thirteen, — ten nobles and three mvesdii This 
government lasted only twenty-two days, fiom 2d to 2Ith 
September, and was easily ovei turned by the dominant 
faction of the dodmm (partisans of the twelve), aided by 
the Salimbem and the populace, and favoured by the 
emperor Charles IV The nobles were woisted, being 
driven from the city as well as from powei , but the abso- 
lute rule of the twelve was brought to an end, and right 
of participation in the government was extended to an- 
other class of citizens For, on the expulsion of the 
thirteen fiom the palace, a council of 124 plebeians created 
a new magistracy of twelve difemson (defenders), no longer 
drawn exclusively from the order of the twelve, but com- 
posed of five of thejpqpofo minuto, or lowest populace (now 
first admitted to the government), four of the twelve, and 
three of the nine But it was of short duration, for the 
dodiam were ill satisfied wuth their share, and in Decem- 
ber of the same year (1368) joined with "dasipopolo minuta 
in an attempt to expel the three nomchi from the palace 
But the new popular order, which had aheady asserted its 
predominance in the council of t^L^nfomatm^ now drove 
out the dodiam, and for five days (11th to 16th December) 
kept the government in its own hands Then, however, 
moied by feai of the empeioi, who had passed thxougli 
Siena two months before on his way to Eome, and who 
was about to halt theie on his return, it tried to conciliate 
its foes by creating a fresh council of 150 iifoimaton, who Moima 
replaced the twelve defenders by a new supreme magistracy tou and 
of fifteen, consisting of eight popolam, four dodmii, and 
three novescki, entitled respectively '^people of the greater 
number,” “people of the middle number,” and “people 
of the less number ” From this renewal dates the forma- 
tion of the new order or monte dei nfomciton, the title 
hencefoith bestowed on all citizens, of both the less and 
the greater people, who had leformsd the government 
and begun to participate m it in 1368 The turbulent 
faction of the twelve and the Salimbem, being dissatisfied 
with these changes, speedily rose against the new Govern- 
ment This time they were actively aided by Chailes 
IV , who, having leturned from Rome, sent Ins militia, 
commanded by the imperial vicai Malatesta da Rimini, 
to attack the public palace But the Sienese people, 
being called to arms by the council of fifteen, made a 
most determmed resistance, routed the imperial troops, 
captured the standard, and confined the empeior in the 
Sabmbem palace Thereupon Charles came to terms with 
the Government, granted it an imperial patent, and left 
the city, consoled fiir his humiliation by the gift of a large 
sum of money 

In spite of its wide basis and great eiieigy, the monte 
dez fi/oimaiorij the heart of the new Government, could 
not satisfactoiily cope with the attacks of adverse factious 
and treacherous allies So, the better to repress them, it 
created in 1369 a chief of the police, with the title of 
eseoidore, and a numerous association of popolmi — the 
company or cmata gimote of the people — as bulwarks 
against the nobles, who had been recalled from banish- 
ment, and who, though fettered by strict regulations, were 
now ebgible for offices of the state But the appetite for 
power of the “less people” and the dregs of the populace 
was whetted rather than satisfied by the installation of the 
iiformaton in the principal posts of authority Among 
the wool-carders — ^men of the lowest class, dwelling in the 
precipitous lanes about the Porta Ovile — there was an 
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a&sociation itself tlie ‘ company of the worn’ 

Luring the famine of 1371 this comjianj rose in leiolt, 
sacked the houses ot the rich, in\aded the pubhc palace, 
drove from the council of fifteen the four members of the 
tuelve and the three of the nine, and leplaced them bj 
&e\en tatterdemalions Then, having withdrawn to its 
own quarter, it was suddenly attacked bj the infuriated 
citizens (iioveschi and dodiani) who broke into houses and 
workshops and put numbers of the inhabitants to the sword 
without legard for age or sex Thereupon the popular 
lulers avenged these misdeeds by mam summary execu- 
tions in the piazza These disorders were only checked 
liy flesh changes in the council of fifteen It was now 
formed of twehe of the greater people and three novesrh, 
to the total exclusion of the dodinm^ who, on account of 
their growing turbulence, were hkewise banished from 
the city 

Conten Meanwhile the Go\ernment had also to contend with 
tion for difficulties outside the walls The neighbouring lords 
rezzo j^^^a.cked and ravaged the municipal territories, grace 
injuries were inflicted by the mercenary bands, especially 
by the Bretons and Gascons The rival claims to the 
Neapolitan kingdom of Carlo di Durazzo and Louis of 
Anjou caused fresh disturbances in Tu&cany The 
Sienese Government conceited hopes of gaming possession 
of the city of Arezzo, which was first occujued by Durazzo’s 
men, and then by Enguerrand de Coucy for Louis of 
Anjou, but while the Sienese were nourislong dreams of 
conquest the Preach geneial unexpectedly sold the city 
to the Florentines, whose negotiations had been conducted 
with mar\ ellous aliility and despatch (1 384) The gather- 
ing exasperation of the Sienese, and notably of the middle 
class, against their rulere was brought to a climax by 
this cruel disappomtment Their discontent had been 
gradually swelled by various acts of home and foieign 
policy during the sixteen years’ rule of the ‘ii^oimaton, 
nor had the concessions granted to the partisans of the 
tw'elve and the latter’s recall and renewed eligibility to 
office availed to ooncihate them At last the revolt 
broke out and gained the upper hand, in March 1385 The 
npimaton were ousted from power and expelled the city, 
and the trade of Siena suffered no little injury by the exile 
Magis- of so many artisan families The fifteen were replaced by 
tocy of a new supreme magistracy of ten priors, chosen in the 
pnorr following proportions, — ^four of the twelve, four of the 
nine, and two of the people proper, or people of the 
greater number, but to the exclusion of all who had shared 
in the government or sat in council tinder the njormatoti 
Thus began a new order or mmte del popolo, composed of 
famihes of the same class as the nformaton, but having 
had no part in the government during the latter’s rule 
But, though now admitted to power through the burgher 
reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed veiy 
hmited privileges ^ 

Subjeo- In 1387 fresh quarrels with Florence on the subject of 
MUan” 3»fontepulciano led to an open war, that was further aggra- 
™ vated by the interference in Tuscan affairs of the ambitious 
duke of Milan, Gian Galeazzo Visconti With him the 
Sienese concluded an alliance in 1389 and ten years later 
accepted his suzerainty and resigned the liberties of their 
state But in 1402 the death of Gian Galeazzo lightened 
their yoke In that year the first plot against the Vis- 
contian rule, hatched by the twelve and the Sahmheni and 
fomented by the Florentines, was violently repressed, and 
caused the twelve to be again driven from office , but m 

The following are the ord/in% or nonti that held power in Siena 
for any considerable time — gentilummi, from the origin of the re 
public , nom, from about 1286 , dodm, from 1355 , nfomaion, from 
1368 , popolo, from 1385 
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the following ytai a special hnha, cieated in consequence 
of that not annulled the ducal suzerainty and restored the 
liberties uf Siena During the interval the supreme niagiv 
tracy had a-NUmed a more popular foim By the partial 
readmiosion of the ntoimafoii and exclusion of the 
twelve, the permanent latia was now comjio'sed of nine 
jirior^ (three of the nine, thiee of the peojfie, and three of 
the t ifoutiafoi i) and of a captain of the peo])le to be 
chosen from each of the thiee uo/iti in turn On 11th 
Apnl jjeace was made vnth the Florentines and Siena en- 
joyed several years of tranquil jirospenty 

But the great Western schism then agitating the Chiis-Quaml<i 
tian world again brought disturbance to Siena In con-Fj* 
sequence of the decisions of the council of Pisa, Florence 
and Siena Lad declared against Gregory XII (1409), 
Ladislaus of Naples, therefore, as a supporter of the pope, 
seized the ojiportunity to make incursions on Sienese teni- 
tory, laying it waste and threatening the city The Sienese 
maintained a vigorous resistance till the death of this 
monarch in 1414 fieed them from liis attacks In 1431 
a fresh war with Florence hioke out, caused by the latter’s 
attempt upon Lucca, and continued m consequence of the 
Floientmes’ alliance with Venice and Pope Eugenius IV, 
and that of the Sienese with the duke of Milan and Sigis- 
mund, king of the Bomans This monarch halted at Siena 
on his way to Piome to be crowned, and received a most 
princely welcome In 1433 the opposing leagues signed a 
treaty of peace, and, although it was disadvantageous to 
the Sienese and temptations to break it weie frequently 
urged upon them, they faithfully adhered to its teims 
During this period of comparative tranquillity Siena was 
honoured by the visit of Pope Eugenius IV (1443) and by 
that of the emperor Frederick III , who came there to re- 
ceive his bride, Eleanor of Portugal, from the hands of 
Bishop iEneas Sylvius Piccolomini, his secretary and his- 
torian (1452) This meeting is recorded by the memorial 
column still to be seen outside the CamoUia gate In 
1453 hostilities against Florence were again resumed, on 
account of the invasions and ravages of Sienese territory 
committed by Florentine troops in their conflicts with 
Alphonso of Naples, who since 1447 had made Tuscany 
his battle-ground Peace was once more patched up with 
Florence in 1454 Siena was next at war for several 
years with Aldohrandino Orsini, count of Pitighano, and 
with Jacopo Piccimm, and suffered many disasters from 
the treachery of its generals Abott the same time the 
repuhhc was exposed to still graver danger by the con- 
spiracy of some of its leading citizens to seize the rems of 
power and place the city under the suzerainty of Alphonso, 
as It had once been under that of the duke of Milan 
But the plot came to light , its chief ringleaders were 
beheaded, and many others sent into exile (1456), and 
the death of Alphonso at last ended all danger from that 
source Durmg those critical times the government of 
the state was strengthened by a new executive magistracy 
called the haUa, which from 1455 began to act independ- Institu- 
ently of the pnors or consistory Until then it had beention of^ 
merely a provisional committee annexed to the latter But 
henceforward the baUa had supreme jurisdiction in all 
affairs of the state, although always, down to the fall of 
the republic, nominally preserving the character of a magis- 
tracy extraordinary The election of iEneas Sylvius Pic- 
colomnu to the papal chair in 1458 caused the utmost joy 
to the Sienese, and in compliment to their illustrious 
fellow-citizen they granted the request of the nobles and 
readmitted them to a share m the government But this 
concession, grudgingly made, only remained in force for a 
few years, and on the death of the pope (1464) was re- 
voked altogether, save in the case of members of the 
Piccolomini house, who were decreed to be popolam and 
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■were alWed to retain all tlieir privileges Meanwhile 
fresh discords were brewing among the plebeians at the 
head of affairs 

Eevolu- The conspiracy of the Pazzi m 1478 led to a war in 
tion of -^Yhich Florence and Milan were opposed to the pope and 
the king of Naples, and ivhich was put an end to by the 
peace of 13th March 1480 Thereupon Alphonso, duke 
of Calabiia, who was fighting in Tuscany on the side of 
his father Ferdinand, came to an agreement with Siena 
and, in the same way as his grandfathei Alphonso, tried 
to obtain the lordship of the city and the recall of the 
exiled rebels of 1456 The mvesch (to whose order most 
of the rebels belonged) favoured his pretensions, but the 
npiiaatoyi were against him Many of the people sided 
•vYith the novesch^ rose in revolt on 22d June 1480, and, 
aided by the duke’s soldieiy, reorganized the government 
to their owm advantage Dmding the power between 
their ti90 orders of the nine and the people, they excluded 
the njojmaion and replaced them by a new and hetero- 
geneous order styled the aggugati, composed of nobles, 
exiles of 1456, and citizens of other orders who had never 
before been in office But this violent and perilous upset 
of the internal liberties of the republic did not last long 
A decree issued by the Neapolitan kmg (1482) depming 
the Sienese of certam territories in favour of Florence 
entirely alienated their affections from that monarch 
Meanwhile the monte of the mne, the chief promoters of 
the revolution of 1480, were exposed to the growing hatred 
and envy of their former allies, the monte del popolo, who, 
conscious of their superior strength and numbers, now 
sought to crush the mvesch and rise to power m their 
stead This change of affairs was accomplished by a 
series of riots between 7th June 1482 and 20th February 
1483 The 7wnte del popolo seized the hon’s share of the 
government , the rifor niaton were recalled, the aggregati 
abolished, and the novesch condemned to perpetual hamsh- 
ment from the government and the city But “m per 
petuo was an empty form of words m those turbulent 
Itahan republics The novesrh, being “fat burghers” 
with powerful connexions, abilities, and traditions, gamed 
increased strength and influence m e-nle , and five years 
later, on 22d July 1487, they returned triumphantly to 
Siena, dispersed the few adherents of the popolo who 
offered resistance, murdered the captain of the people, 
reorganized the state, and placed it under the protection 
of the Yirgin Mary And, their own predommance being 
assured by their numerical strength and mfluence, they 
accorded equal shares of power to the other mmti 
Pandolfo Among the returned exiles was Pandolfo Petmcci, chief 
Petrucci of the nomchi and soon to be at the head of the Govern- 
ment During the domination of this man (who, like Lor- 
enzo de’ Medici, was surnamed “the Magnificent”) Siena 
enjoyed many years of splendour and prosperity We use 
the term “domination” rather than “siguory” inasmuch 
as, strictly speaking, Petrucci w'as newer lord of the state, 
and left its established form of government mtact , but he 
exercised despotic authority m virtue of his strength of 
character and the continued mcrease of his personal power 
He based his foreign policy on alliance with Florence and 
France, and directed the mternal aflfairs of the state by 
means of the council (coUegio) of the bcdla, which, although 
occasionally reorganized for the purpose of concihating 
rival factions, was always subject to his 'will He like- 
wise added to his power by assuming the captainship of 
the city guard (1495), and later by the purchase from 
the impoverished commune of several outlying castles 
(1507) Nor did he shrink from deeds of bloodshed and 
levenge the assassination of his father-in-law, Niccolb 
Borghesi (1500), is an indelible blot upon his name He 
successfully withstood all opposition withm the state. 


until he •was at last worsted in his struggle "with Cesare 
Borgia, who caused his expulsion from Siena in 1502 But 
through the friendly mediation of the Florentines and the 
French king he was recalled from bamshment on 29tli 
March 1303 He maintained his power until his death at 
the age of sixty on 21st May 1512, and was interred with 
princely ceremonials at the public expense The predomi- 
nance of his family in Siena did not last long after his 
decease Pandolfo had not the qualities required to found 
a dynasty such as that of the Medici He lacked the lofty 
intellect of a Cosimo or a Lorenzo, and the atmosphere 
of hberty-loving Siena with its ever- changing factions 
was in no way smted to his purpose His eldest son, 
Borghese Petmcci, was incapable, haughty, and exceed- 
mgly corrupt , he only remained three years at the head 
of affairs and fled ignommiously in 1515 Through the 
favour of Leo X he was succeeded by his cousin EaffaeUo 
Petrucci, previously governor of St Angelo and afterwards 
a cardinal 

This Petrucci was a bitter enemy to Pandolfo’s children 
He caused Borghese and a younger son named Fabio to be 
proclaimed as rebels, while a third son, Cardinal Alphonso, 

Avas strangled by order of Leo X in 1518 He was a 
tyrannical ruler, and died suddenlyinl 522 In the following 
year Clement "HI insisted on the recall of Fabio Petrucci, 
but two years later a fresh popular outbreak drove him 
from Siena for ever The city then placed itself under Undei 
the protection of the emperor Charles Y , created a niagit.- the pro 
tracy of “ten conservators of the hberties of the state ” 
(December 1524), united the different ^nonti in one named pgrop 
rhe monte of the reigning nobles,” and, rejoicing to be 
rid of the last of the Petrucci, dated their public books, 
ah tnstaujata libertaie year I , II , and so on 

The so-called free government subject to the empire 
lasted for twenty-seven years , and the desired protection 
of Spam weighed more and more heavily until it became 
a tyranny The imperial legates and the captains of the 
Spanish guard m Siena crushed both Government and 
people by continual extortions and by undue interference 
wiii. the functions of the balia Charles Y passed thiough 
Siena m 1535, and, as m aB the other cities of enslaved 
Italy, was received with the greatest pomp , but he left 
neither peace nor liberty behind him From 1527 to 1545 
the city was torn by faction fights and violent i evolts against 
the novesch, and was the scene of frequent bloodshed 
The balla was reconstituted several times by the imperial 
agents, — in 1530 by Don Lopez di Soiia and Alphonso 
Piccolomim, duke of Amalfi, in 1540 by Granvella (oi 
Granvelle), and m 1648 by Don Diego di Mendoza, but 
government was carried on as badly as before, and there 
was increased hatred of the Spanish rule When in 1549 
Don Diego announced the emperor’s purpose of erecting a 
fortress m Siena to keep the citizens in order, the general 
hatred found vent m indignant remonstrance The his- 
torian Orlando Malavolti and other special envoys were 
sent to the emperor m 1550 with a petition signed by 
more than a thousand citizens praying him to spare them 
so teriible a danger , but their mission failed they re- 
turned unheard Meanwhile Don Diego had laid the 
foundation of the citadel and was carrying on the work 
with activity Thereupon certain Sienese citizens in Home, 
headed by .^neas Piccolomim (a kinsman of Pius II ), 
entered mto negotiations with the agents of the French 
kmg and, having with their help collected men and money, 
marched on Siena and forced their way m by the neiv 
gate (now Porta Eomana) on 26th July 1562 The towns- 
people, encouraged and reinforced by this aid from without, 
at once rose m revolt, and, attacking the Spanish troops, 
disarmed them and drove them to take refuge in the 
citadel (28th July) And finally by an agreement with 
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Cosimo de’ Medici, duke of Florence, the Spaniards were 
sent away on the 5th August 1552 and the >Siene''e took 
possession of their fortress 

Contest The Government was now reconstituted under the pro- 
bet^veen tection of the French agents, the hal'ia was abolished, its 
empire having been rendered odious by the tyranny 

France of Spain, and was replaced by a similar magistracy stjled 
forSiena uipitaai dpi popolo e leggimeato Siena exulted in her 
recovered freedom, but her sunshine was soon clouded 
First, the emperor’s wrath was stirred by the influence of 
France m the counsels of the republic , then Cosimo, who 
was no less jealous of the French, conceived the design of 
annexing Siena to his own dominions The fiist hostilities 
of the imperial forces m Val di Chiana (1552-53) did 
little damage, but when Cosimo took the field with an 
army commanded by the marquis of Mangnano the rum 
of Siena was at hand On 26th January Mangnano cap- 
tured the forts of Porta Camollia (which the whole popu- 
lation of Siena, including the women, had helped to con- 
struct) and invested the city On 2d August of the same 
year, at Marciano in Yal di Chiana, he won a complete 
victory over the Sienese and French troops under Piero 
Strozzi, the Florentine exile and marshal of France 
Meanwhile Siena was vigorously besieged, and its mhabit- 
ants, sacrificing everything foi their beloved city, mam- 
tamed a most heroic defence A glonous record of their 
sufferings is to be found in the Dmiy of Sozzini, the 
Sienese historian, and m the Gomnentanes of Blaise de 
Monluc, the French representative m Siena But in April 
1555 the town was reduced to extremity and was forced 
to capitulate to the empeior aud the duke On 21&t 
April the Spanish troops entered tlie gates, thereupon 
many patriots abandoned the city and, taking lefuge at 
Montalcino, maintained there a shadowy form of republic 
until 1559 

Incor- Cosimo I de’ Medici being granted the investiture of 
poratioa the Sienese state by the patenr of Phihp IT of Spam, 
dated 3d July 1557, took formal possession of the city 
Tuscan} month A heutenant-general 

was appointed as representative of his authority, the 
council of the balla was reconstituted with twenty members 
chosen by the duke , the consistory and the general council 
were left m existence hut deprived of their pohtical 
autonomy Thus Siena was annexed to the Florentme 
state under the same ruler and became an integral part 
of the grand-duchy of Tuscany Neveitheless it retained 
a separate administration for more than two centuries, 
until the general reforms of the grand-duke Pietro Leo- 
polclo, the French domination, and finally the restoration 
swept away all differences between the Sienese and Floren- 
tine systems of government In 1859 Siena was the first 
Tuscan city that voted for annexation to Piedmont and the 
monarchy of Victor Emmanuel II , this decision (voted 26th 
June) being the initial step towaids the unity of Italy 

Lvtcrary History —The literaiy histoiy of Siena, while reeoiding 
no gifts to the world equal to those bequeathed by Florence, and 
without the powei and originality by which the latter became the 
eentie of Italian eultnre, can nevertheless boast of some illastnous 
names Of these a buef summaiy, begmnmg with the department 
of general liteiature and passing on to history and science, is suh 
jomed Many of them aie also dealt with m sepaiate articles, to 
which the readei is referred 

Literary As early as the 13th centuiy the vnlgar tongue was already well 
history established at Siena, being used in public documents, commercial 
lecoids, and private conespondence The poets flouiishing at that 
jmod were Folcacohiero, Cecco Angiolien — a hnmonst of a yeiy 
high order — and Bindo Boniehi, who belonged also to the fol- 
lowing century The chief gloiy of the 14th century was St 
Catherine Benmcasa The year of hei death (1380) was that of 
the birth of St Bernardino Albizzeschi, a popular preacher whose 
sermons in the vulgar tongue are models of style and diction 
To the 15th century belongs Jlneas Sylvius Piccolomim (Pius II ), 
humanist, histonan, and pohtical writer In the 16th century we 


find another Piccolomim (Alexander), bi^jhop of Patia= author of 
a cunous dialogue, Ddla bella CicanuidtUe I)uiiiie, anotliei bidiop, 

Claudio Tolomei, hplomatist, poet, and philologist, vho imxcd 
the n-e of ancient Latin metres , and Luca Contile, a w iitei of nar- 
rate ca, plaj s, and poems Prose fiction had two lepiesentatives 
in this ctutmj, — Sapione Baigagh, a writer of some merit, and 
Pictio Fortmi, whose pnodiictions weie trivial and indeeent In 
the 17th centuiy we fand Liulovieo SeigaiJi [Qmnto Settano), a 
Latinist and satiiical wnter of much talent and culture , but the 
most oiiginal and bulliant figure in Sienese literature i& that of 
Girolamo Gigli (1660 1/22), autlioi of the Ga^^ttnw, La Boidlim 
di Hull Piloiit, II VocahuJai lo Cattnuiam, and the Liano Etclesi- 
adico As humoiist, stholai, and philologist Gigli w oiild take a higfi 
place in the literature of any land His resolute opposition to all 
hvpocnsy — whether religious oi liteiary— exposed him to merciless 
persecution from the Jesuits and the Della Crascan Academy 

In thedomam of history we have fiiat the old Sienese chiomcles, His- 
which down to the 14th centuiy aie so confused that it is almost tormns 
impossible to disentangle truth from fiction oi ev en to deeide the 
personality of the vanous authors Three 14th centuii chronieles, 
attributed to Andrea Dei, Agnolo di Tuia, called II Gia-so, and 
Men di Donatg aie published in Muratoii, vol xv To the 15th 
century belongs the chronicle of Allegretto Allegretti, also m 
Mnraton (vol xxin ) , and during the same period flounshed Sigis 
mondo Tizio (a pnest of Siena, though born at Castiglione Aretino), 
whose volummous histoiy written in Latin and never printed 
(now among the MSS of the Chigi Librai} m Eome), though de- 
V Old of hteiaiy merit, contains much valuable material The best 
Sienese historians belong to the 16th centui} They are Oilando 
Malavolti (1516-1596), a man of noble birth, the most tru&tworthj 
of all, Antonio Bellarmati, Alessandro Sozzini di Giiolamo, the 
sympathetic author of the Hiano delV idima Guerra Senese , and 
Giugaita Tommasi, of whose tedious history ten books, down to 
1354, have been published, the rest being still in manuscript 
Together with these lustoiians we must mention the learned 
seholais Celso Cittadmi (d 1627), Ulberto Benvoghenti (d 1733), 
one of Muratou’s conespoudents, and Gio Antonio Picci (d 1768), 
authoi of histones of Pandolfo Petiuoci and the bishomio of Siena 
In the same category may be classed the libiaran C r Carpelliiii 
(d 1872), author of seveial monographs on the oiigin of Siena and 
the constitution of the lepubhc, and Scipione Borghesi (d 1877), 
who has left a piecious store of histoiical, biogiaphical, and biblio- 
graphical studies and documents 

In theology and philosophy the most distinguished names are— Scientific 
Beinaidmo Ochino and Lelio and Fausto Soceim (Ifith century), writers 
in juiispiudence, thiee Socemi — Manano senior, Bartolommeo, 
and Manano junior (15th and 16th centuiies), and in pohtical 
economy, SaUustio Banclini (1677-1760), author of the Hisoaisosulla 
Mat emm In physical science the names most w oi th j of mention 
are those of the botanist Pier Antonio Mattioli (1501-1572), of 
Pirro Mana Gabnelli (1643-1/05), founder of the academy of the 
Physiocutics, and of the anatomist Paolo Mascagni (d 1825) 

Art —The history of Sienese ait is a fair and luminous record Pamteis 
Lanzi happily designates Sienese painting as "Lieta scuola fra lieto 
popolo" (“the bhthe school of a blithe people”) The special 
eharacteristies of its masters aie freshness of colour, vivacity of ex- 
pression, and distinct originality The Sienese school of painting 
owes its origin to the influence of Byzantine art , but it improved 
that art, imptessed it with a special stamp, and was fot long inde 
pendent of all othei influences Consequently Sienese art seemed 
almost stationaiy amid the general progress and development of 
the other Itahau schools, and pieseived its niediieval charaetei 
down to the end of the 16th centuiy "When the Floientiue Giot- 
tesques and their few folio weis were on the wane, this mystic 
Sienese school still showed continued fertdity and improvement 
At the close of the 15th century the influence of the Umbnan 
and~to a shghter degiee— of the Florentme schools began to pene- 
tiate into Siena, followed a little later by that of the Lombard, and 
these giafts gave fresh vigoui to the old stock vnthout destroying 
its special characteiistics Of this new phase of Sienese art it has 
been well said that Sodoma was its Leonardo, Baldassaie Peruzzi 
its Raphael, and Beccafumi its Michelangelo In every age 
Siena has produced many painters of different degrees of meat 
It is impossible to mention all, so we will only cite the names of 
the more celebrated In the 13th century we find Guido (da Siena), 
painter of the well-known Lladonna in the church of S Domenico 
in Siena The 14th centuiy gives ns Ugolino, who painted the 
Madonna del Tabeinacolo in Or San Michme, Florence , Duccio di 
Buomnsegna, whose chief work is the great panel of the high altai 
of the cathedral at Siena, Pietro and Ambrogio Lorenzetti, Simone 
di Martino (or Memmi), Lippo Memmi, Andrea di Tanni (painter 
and statesman), and Taddeo di Bartolo In tlie 15th centuiy we 
have Sano di Pietro, Giovanni di Paolo, Stefano di Giovanni (II 
Sassetta), and Matteo di Giovanni Bartoh, whose several paintings 
of the Massacre of the Innocents show a fine sentiment and mnch 
observation of reality The 16th century boasts the names of 
Gmdoccio Cossarelli, Giacomo Pacohiarotto, Girolamo del PaccLia, 
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Baldassare Peruzzi (14S1 1537), ^\lio was excellent in inanj branches 
of ait and especially ceUbreated for his frescos and studies in pei 
specti^ e and chiaroscui o , Gio\ anni Antonio Ba^, othenvise known 
as II Sodoma (1477-1549), who, born at Yercelliin Piedmont and 
tiained at Milan iii the school of Leonardo da Tinci, came to Siena 
ill 1504 and there piodueed his finest works , Domenico Beccafumi, 
otheiwise known as ilichaiino (14S6 1550), noted for the Michel 
an^elesque danng of his designs , and Francesco Tamil 
Seulptora Side bj side with these painteis marches a notable band of 
andarchi scnlptoio and architects, such as Lorenzo Maitani, aichitect of the 
tects Ometo cathedral (end of 13th cental y} , Camaino di Ciescentino , 
Tino di Camaino, sculptor of the monument to Henry YII in the 
Campo Santo of Pisa , Agostino and Agnolo, who m 1330 carved 
the fane tomb of Bishop Guido Tarlati in the cathedral of Aiezzo , 
Lando di Pietro (14th century), aichitect, entrusted bv tbe Sienese 
commune with the proposed enlargement of the cathedral (1339) , 
Giacomo della Quercia, whose lot eh fountain, the Fonte Gaia, in 
the Piazza del Campo has been lecentlj lestored bv the sculptor 
Sariocclu, Lorenzo di Pietio (II Yecchietta), a pupil of Della 
(Jueicia and an eicellent aitist in marble and bronze , Francesco 
di Giorgio Martino (1439-1502), paintei, sculptor, military engineer, 
and winter on art , Giacomo Cozzaielli (15th cental}), and Lorenzo 
Mariano, sumamed II Mamna (16th eentiir}) (C PA ) 

BIERxlDZ, a town of EubSian Poland, in the govern- 
ment of Kalisz (Kali&h), situated on the Warta, 127 miles 
south-we&t of Warsaw It is one of the oldest towns of 
Poland, founded prior to the intioduction of Christianity, 
and V as foimerly known as Sjra or Syraz The annals 
mention it in 1139 Seieral sei}?is were held there during 
the 13th to loth centuries, and it was a wealthy town 
until nearly destroyed by a fire in 1417 It is full of 
histoncal mteiest for the Poles The old castle, which 
suffered much m the Swedish war, was destroyed by the 
Germans in 1800 There are two churches dating from 
the 12th and 14th centuries Sieradz, after having been 
the chief town of a voiv6dztvo, has now no importance 
Its population nas 15,040 m 1884. 

SIERRA LEONE, a British colony on the West Coast 
of Africa, the capital of which, Fieetown, hes in 8° 39' N 
lat and 13° 14' "W long It consists of Sierra Leone 
proper, part of the Qmah country to the east, Tasso Island, 
&c, in the Sierra Leone estuary, part of the BuUom 
country to the north, the Los Islands to the north of the 
Alellicoury (AIellacor4e) river, the Banana Islands to the 
south of the mam settlement, Sherbro (Sherboro) Island 
and part of the Sherbro country, the Turner peninsula, 
TT E Tucker’s territory, and generally all the seaboard 
south to the mouth of the Manoh (Manna) iner, which 
IS now recognized as the noithem boundary of Liberia 
The British territory and protectorate are estimated to 
have an area of about 3000 square miles , and, though it 
has not all been formally annexed, the whole coast legion 
from the mouth of the Searcies in 8° 55' N lat to that 
of the Manoh in 6° 55' may be considered as British, at 
least to the exclusion of any other European sovereignty 

Sierra Leone proper is a peninsula about 18 miles long 
from north-west to south-east by about 12 broad It lies 
between the Sierra Leone estuary on the north and Yawry 
Bay on the south Lengthwise it is traversed by a range of 
high hills attaining a height of 3000 feet in the Sugar 
Loaf and nearly as much in Mount Horton farther south 
Prom the mainland the peninsula is physically separated 
by the Banco ox Bunce iiver (properly estuary), which 
receives the Waterloo Creek and othei small streams 
Towards the east and south-east the peninsula sinks to 
the level of the great alluvial zone which extends along 
the larger portion of this district of the African coast 
The hills seem to consist of some kmd of igneous rock 
(popnlaily misnamed giamte) and of beds of red sandstone, 
the disintegration of which has given a dark-colonred 
ferruginous soil of moderate fertility The ‘'lofty green 
trees” which clothed the “mountain” at the time of its 
discovery (Cadamosto) have for the most part been de- 
stroyed, though Sugar Loaf is still timbered to the top 


and the peninsula I'j verdant with abundant vegetation 
The Negroes give so little attention to agncultiiie that 
the local pioduee would not feed the population for three 
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months Among the productions of the peninsula aie 
cola nuts, ginger (in large quantities), malagetta peppei, 
castor- oil, maize, cassava, ground nuts, and (in small 
quantities) cotton Native coffee was discovered in Qiuah 
in 1796, and the growing of Liberian coffee and cocoa has 
since 1880 been attempted with some success 
Tke lamfall of Sieira Leone, according to the Colonial Hospital 
observations at Freetown, is from 150 to 169 inches pei annum 
The three mouths of Januaiy, Fehiuaiy, and March aie practical!} 
lainless, the lains, commencing in April or May, leaeh then 
maximum in July, August, and September, and lapidly dimmish in 
October, November, and Decembei It sometimes lains foi tbiity 
hours on end, hutgeneially twelve houis of lain aie followed by 
twenty-four, thnty, or moie houis of clear and pleasant weathei 
At the barracks (150 feet higher than the hospital) theie aie about 
40 inches moie lain, and at Kissy, 3 miles distant, some 18 or 20 
inches less The annual tempeiatiue mdoois is from 78° to 86° 
The highest reachng for 1880 was 95° and the lowest 69° 33 During 
the dry season, when the climate is veiy much like that of the 
West Indies, theie occui tenihle tornadoes and long periods of the 
bamattan, — a north-east wind, dry and desiccating, and cairying 
with it those clouds of fine dust which the sailois designate 
“ smokes " The dangers of the climate have long been exaggerated 
The low swampy legions are like those of other tiopical countues, 
and Freetown, bemg badly placed and carelessly kept, is too often 
a hotbed of malaria and fever , but the highei distiicts aie not 
the “white man’s giave ” 

According to the census of 1 880, the population of the colony was 
as follows —peninsula of Sieira Leone with Biitish Quiah, 53,862 , 
Isles de Los, 1371 , occupieis of factories on the Siena Leone nvei 
paying lent to Government, 52 , island of Tasso, 828 , British 
Sherbro (including Bonthe, Mocolo, Mokate, Runteh, Yoik Island, 
Yelbana, Yictoiia, Tasso, Bendu, and Jamaica), 4333, — total 
60,446 But the census officials deem the actual population to 
be much greater, that of British Sherbro, for example, being 
pretty ceitamly 8000 oi 9000 ‘ Ethnographically Siena Leone is 
almost “an epitome of Africa ” Tbe following aie the moie im- 

K rtant races that can be distinctly classified — ^Mandingos, 1190 , 
mmanehs, 7443, Joloffs, 189, Baggas, 340, Mendis, 3088 , 
Sheibros, 2882 , Gallmas, 697 , Liinbas, 493 , Susus (Soosoos), 
1470 , Fulabs, 225 , Lokkos, 1454 j Serrabilis, 129 , Bullonis, 129 , 
Krumen, 610 The direct descendants of the liberated slaves now 
number 85,430 The Akus or people of Yoruba aud the Eboes 
fiom tbe eastern banks of the Niger aie most easily distinguished 
The white residents number only 163, almost entirely a floating 
population 
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iIo«t of the inliabitants depend upon trade, and are colkcted at 
the north end of the peninsula, in Fpeetowx t )and the ncigh- 
bounng \illages Frcctovm has a good supply of pmo uatri, and 
great impioiements m sanitation ha\e recently been effected 
Among the Tillages in the peninsula may be mentioned Kissy 
(founded in 1817), the seat of two hospitals foi male and female 
incmablea, Gloster (1S16 1 , Bathurst (1S1&), Leopold (1817 ),Chailotte 
,1818), Regent (1812), Leicester (1809) 

Aecoiding to the census letuino of ISSO, there were in Sierra 
Leone 18,660 Episcopalians, 17,098 TTc^lejans and Methodists, 
2717 of Lady Huntingdon’s connexion, and 369 Roman Catholns 
Since 1S61-62 there has been an independent Episcopal Xatiie 
Church , but the Church Missionary Soeietj, which in 1804 sent 
out the fii&t missionaries to Sierra Leone and has spent about 
£500,000 on the colony, still maintains certain educatiie agencies 
Fonrah Bay college, built by the '■ociety on the site of General 
Turner’s estate (1^ miles east of Freetown) and opened m 1828 with 
bix pupils, one of whom was Bishop Ciowther, was affiliated in 1876 
to Durham university, and has a high-chsa curiiculum Other 
institutions are the grammar school (1846), the "Wesleyan high 
school, and the Annie Walsh Memorial Female Institution 
The following figures show the average value of the prmcipal 
exports in recent j ears — 
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With the exception of the gingei, most of these products are bi ought 
down the riveis from the interior, and the development of trade 
has been grievously hampered by inter-tnhal wars in non-Bntish 
territory A considerable falling off is obseivable in those articles 
which requue cultivation oi laboui, or are bulky m transit Cola 
nuts ha\e steadily increased in quantity, — that part of the Limba 
country where they are principally grown being in comparative 
peace The supply of india-rubber has decreased, partly through 
destruction of the trees, partly through war m the Yonme country 
Gum copal is brought from the northern rivers The Mendi 
country sends a good deal of rice, which is also grown largely in 
Sherbro The total value of all the exports was on an average foi 
1877-81 £382,620, and for 1882-83 £413,148 The correspondmg 
figures for the imports were £424,447 and £429,273 

The most northeily territory belonging to the colony is the little 
group of the Los Islands (Islas de los Idolos), about 80 miles north- 
north-west of Fieetown to the south of Sangareah Bay Tamara oi 
Futabar to the west and Factory Island to the east “enclose, like an 
atoll, an inner basin, in the centie of which lies the much smaller 
Crawford Island ’’ The highest point is a knoll some 450 feet above 
sea-level in Tamara All these islands are richly clothed with 
palm tiees and flowenng undeiwood Factory Island is occupied by 
a French ti'ading settlement At one time the islands were a gieat 
seat of the slave-trade and about 1812-13 weie garnsoned by British 
troops for the suppression of the traffic The climate was then 
found to be exceedmgly fatal 

The small island of Matakong, 25 miles south-east, is also British 
On the mainland the watershed between the Great Scaicies and the 
^Mellicoury (Mellacoree) has been adopted as the boundary between 
the French and English protectorates or annexation -areas The 
Great Scaicies nver (Rio dos Carceres) appeals to take its rise 
in the highlands of the Futa-Jallon not fai from the sources of 
the Senegal, hut its upper course has not been completely explored 
It is navigable for boats a long way inland, though the ascent from 
the sea is interrupted by rapids a short distance above Kambia, 
an important Mohammedan town The Little Searcies has its 
headwaters to the north-east of Falaha, a town of the Sulima 
country, built in 1768 and visited by Lamg (1822), Wmwood Reade 
(1869), and Zweifel and Moustier (1879) The Rokelle or Mabile 
nver, which falls into the Sierra Leone estuary, is formed by the 
drainage of the Koranko country On a cieek which reaches the 
estuary near the Rokelle mouth stands (at the head of navigation) 
the important township of Fort Lokko, a mission station of the 
Chmch Missionary Society The maritime country between the 
Searcies and Sierra Leone is called North Bullom e , low land) , 
the tube of the same name has been expeRed from much of its 
territory by the Snsus (whose country is the unexplored tract to 
the south of 11“ N lat ) and the Timmanehs (Timms) At the 
angle of Yawry Bay lies the month of the Ribbi or Kates nver, 
and about 10 miles farthei south is the common outflow of the 
Eamaranka and the Bompe At the south side of the bay the 
small cluster of Plantain Islands corresponds to the Banana Islands 
on the north off Cape Shilling, which w^ere ceded to the Biitish in 
1819 and are noted for their healthiness Southward opens the 
bioad estuary of the Sherbro (popularly nver), which lies between 
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I the island of Shcrhio, annexed m 1862, and the terntorv of the 
same name The estuary receives the Bagru from the Alaiioh-Bagru 
country and the Jong iivei, whose headstream, the Bampinna, 
uses far inland in the same country as the Rokelle and has a 
bieadth of 200 feet at Ma^osso Fioni the sea the Jong it, navigable 
for steamers to Matonghbah (or Matubah) It is connected by the 
Little Bum Cieck with the Great Bum nver, which passes thiougli 
the Mcndi country and descends into the alluvial seaboard bj 
lapids at Motappan The Bum loses itself in a cuiious netwoik 
of lagoons and creeks sepaiated from the ocean by the long low 
tract of Turnei’s peninsula The uppei Kittam joins it from tlio 
east, and by another cteek communicates with the Palma or Casii 
Labe (20 miles long), which in its turn has a connexion with the 
Gallinas nvei (7“ S lat ) On the narrow strip of land between 
the ocean and the lake lies Lav anna, an important trading port, 
where a short line of railway has been laid down Paiallel with 
the Gallinas flows the Moah oi Sulimali riv er (falls at Whidaro), 
at the mouth of whith is the town of Sulimah , and about 10 
miles farther east is the Manoh river The countries inland he 
tween the Manoh and the Sulimah are Ghenina or Massaquoi, Soro, 
M’peni, Bailie, Covviali, Ac 

Histoiy — Sierra Leone (in the original Poituguese form Sierra 
Leona) was known to its native inhabitants as Koniarong or the 
Mountain, and leceived the current designation from the Portuguese 
discoveier Piedro de Cintra (1462) on account of the lion-like loanng 
of the thundei on its hill-tops An English fort was built on the 
Sierra Leone estuary towards the close of the 17th century, but 
was soon afterwards abandoned In 1786 Di Smeathman pioposed 
bis scheme for founding on the peninsula a colony of liberated 
Afncan slaves , and m 1787 Captain Thompson, having purchased 
the territory from Naimbana oi King Tom of the Timmanehs, 
commenced the settlement with 400 Negroes and 60 ('Europeans 
Ownug mainly to the utter shiftlessness of the settlers and partly to a 
hostile attack by a body of natives, this first attempt piov ed a com- 
plete failure In 1791 Falconbndge collected the suiviving fugitives 
and laid out a new settlement (Granville’s Town), and the pro- 
moters of the enteipnse— Gianville Shaip, William Wilherforce, 
William Ludlani, Sir Richard Carr Glynn, &c , hitherto known 
as the St Geoige’s Bay Compaiw — obtained a charter incorporat- 
ing them as the Sierra Leone Company (31 Geo III e 55) In 
1792 Clarkson iiitioduced into the colony 1200 Negroes from the 
Bahamas and Nova Scotia Afzelius the botanist and Nordenskjold 
the mineralogist were sent out to explore the capabilities of the 
country , hut the latter soon after died at Port Lokko (Poit Logo) 
In 1794 the settlement, which had been again transferred to 
Freetown, was plnndeied by the French An attempt to found a 
similar colony on Bulama (mouth of the Rio Grande) was a com- 
plete failure (Dalrymple and Beaver) In 1800 the company was 
allowed to make laws not repugnant to those of England, but m 
1807 it was glad to transfer all its rights to the crown Sydney 
Smith's jest that Sierra Leone had always two governors, one just 
aiiived in the colony and the other just arrived in England, is but 
a slight exaggeration There w'ere eight changes between 1808 and 
1824, and as many between 1865 and 1881 The names of Zachary 
Macaulay Sir Charles Macarthy, Sii Stephen J Hill, Sir Arthni 
Kennedy, Sii Samuel Rowe, and A E Havelock deserve to he 
mentioneid In 1825 General Turner concluded a treaty placing 
Turnei’s penmsula, &e , imdei British protection , but effect was 
not given to it till 1881 In 1875 the mouths of the Kates, 
Kamaranka, Bompe, and Cockboro were annexed, and in 1883 the 
seaboard towards the Libenan frontier Biiti&h influence has been 
eacefully advancing inland under Sir Samuel Rowe In 1866 
leira Leone was made the seat of government of the new general 
government of the British settlements on the West Coast of Africa 
(compiising Sierra Leone, Gambia, the Gold Coast, and Lagos, each 
of which was to have a legislative council) , but in 1874 the Gold 
Coast and Lagos were raised to a separate government, and the 
Gambia alone remains attached to Sieiia Leone 

Besides the older works of I'alconhxidge (1794). "Winterbottom GS03), Walker 
(1847), Shrewe (1847), Poole (1850), see the various works of Robert Clarke 
Isicetches of ihe Colon.y of Surra Leone, 1833, &c ) and Dr Afneanus B B[OTton 
{West Afncan Comirus ariA Peoples, 1868, iso), A Menzies, “Exploratory 
Expedition to the Mende Country, in Church Miss Intell , 1864 , A B G 
Sidthorpe, JItst of Sierra Leone , T R Griffith, “ Sierra Leone, Past, Present, 
and Future," in Proc Roy Col Inst , 1881 82, vol xiii , “ Bntisohe Annexionen 
an der Sierra-Leone-Kuste,” in Petermann's Mitt , 1883 (H A W.) 

SIEYES, Emmanuel Joseph (1748-1836), one of the 
chief pohtical thinkers and writers of the period of the 
Erench Bevolntion and the first empire, was born at 
Fr6jus (Yar) on 3d May 1748 He was destined for the 
church, was educated by the Jesuits, became a licentiate 
of the canon law, and, having early distmgnished himself 
by the astuteness and originality of his ideas, was appointed 
vicar-general by the bishop of Chartres He shared the 
political fervour of the party of advance, and was fearlessly 
logical m working out the new and as yet indistinct princi- 
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pies of reform An. excellent opportunity -vs as provided for 
tlie inculcation of his views by the invitation which Necker 
addressed to all French writers to publish their opinions 
upon the mode of convening the states-general Sieyes 
startled his countrymen by the issue of various pamphlets 
upon the political situation, and particularly by his dar- 
ing and original treatise upon the Third Estate, with its 
three famous divisions in question and answer — “ 1st, 
What IS the Third Estate '2 — Everything What has it 
hitherto been in the pohtical order — ^Nothing What 
does it demand '2 — To become something ” He attacked 
unsparingly the privileged classes, and indeed in this his 
most famous work he constructed, single-handed and at 
once, a programme for the Revolution The influence of 
the hook and of its author soon became enormous, and in 
1789 the Abbe Sieyes was elected by the city of Pans as 
a representative to the states-general, where he was the 
first to propose that the three estates should meet together 
in one assembly On the rejection of his motion he 
boldly suggested the formation of an “assembly of repre- 
sentatives of France already verified ” He was not, how- 
ever, successful as a speaker, his style being obscure and 
his matter too compressed for oral expression, — faults 
which disappeared when he committed his thoughts to 
writing Yet he was one of the leaders of the assembly, 
and was appointed a member of the committee on the 
constitution His puhhshed speech in opposition to the 
powei of absolute veto by the king brought him still 
further into notice But he recognized his inaptitude for 
public speaking, and, although even Mirabeau declared 
that the silence of Sieyfes was a public calamity, he stood 
aside while his own ideas were being developed amidst 
violence and not both within and without the constituent 
and afterwards the legislative assembly As excess fol- 
lowed upon excess in the wild course of the Revolution 
Sieyfes had neither the courage nor the power to quell the 
not In danger of becoming a suspect, and fearful of his 
life, he emeiged from obscurity in November 1793, on the 
occasion of the installation of Reason in Notre Dame 
Before the national convention he denied his faith, abjur- 
ing the title of priest, professing that his only worship 
was that of liberty and equahty and his only religion the 
love of humanity and country, and eoneludmg by formally 
renouncing to the state the commuted pension w^hich he 
enjoyed in lieu of his former benefice The overthrow of 
the Jacobins at last overcame his fears and m March 1795 
he IS found publicly lauding the memory of those guillotined 
G-irondists m whose defence he, two years before, had never 
once lifted his voice 

In the same year (1795) the ex-ahh6 was commissioned 
by the Convention to The Hague, where he successfully con- 
cluded an offensive and defensive alliance between the 
United Provinces and France Without Sieyfes no framing 
of a constitution could he attempted, and he was accord- 
ingly appointed member of a commission to draw up 
organic laws, the constitution of 1793 having been found 
unworkable When the commission brought forward its 
report Sieyfes did not dissent , but he proposed to the Con- 
vention a separate scheme of his own, the specialty of which 
was the provision for the appointment of a constitutional 
jury which should be charged with the duty of revismg all 
legislative decrees against which the challenge was brought 
that they weie themselves at variance with the constitu- 
tion His scheme was, however, i ejected in favour of the 
new constitution, and from that moment he became its 
secret enemy He was elected one of the first directory 
of five, but he declined the honour In 1798 he was 
appointed the plenipotentiary of France to Prussia, where 
he was received with great honour and where he speedily 
began to plot against the Government he represented 
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He communicated his views to Napoleon, then in Egypt 
Meanwhile (1799) he was again elected to the directory, 
and, his pilans being ripe, he accepted office Then came 
the coup d’etat of 18th Brumaire (9th November 1799), 
in which Sieyes took so important a part, but in which 
he was unquestionably overborne by the genius and 
audacity of Bonaparte The provisional consulate com- 
posed of Napoleon, Sieyes, and Ducos lasted but a few 
weeks After a httle Sieyes is a count of the empire and 
the piopnetor of Crosne (Seine-et-Oise), while Napoleon 
is able to boast of how he has bribed the ex-abbe out of 
his constitutional views Amid the political changes of 
France, Sieyes on the second return of the Bourbons fled to 
Brussels, hut after the revolution of 1830 he felt it safe 
to return to Pans, wheie he died on 20th June 1836 
SIGALON, Xavier (1788-1837), French painter, born 
at IJzes (Gard) towards the close of 1788, was one of the 
few leaders of the romantic movement who cared for treat- 
ment of form rather than of colour The son of a poor 
rural schoolmaster, he had a terrible struggle before he 
was able eveu to leach Pans and obtain admission to 
Guerin’s studio But the learning offered there did not 
respond to his special needs, and he tried to tram himself 
by solitary study of the Italian masters in the gallery of 
the Louvre The Young Courtesan (Louvre), which he 
exhibited in 1822, at once attracted attention and was 
bought for the Luxembourg The painter, however, re- 
garded it as but an essay in practice and sought to measure 
himself with a mightier motive , this he did in his Locusta 
(Names), 1824, and again in Athaliah’s Massacre (Nantes), 
1827 Both these works showed incontestable powei, but 
the Yision of St J erome (Louvre), which appeared at the 
salon of 1831, together with the Crucifixion (Issengeaux), 
was by far the most individual of all his achievements, 
and that year he received the cross of the Legion of 
Honour The terrors and force of his pencil were not, 
however, rendered attractive by any charm of colour , his 
paintings remained unpurchased, and Sigalon found him- 
self forced to get a humble kvmg at times by painting 
portraits, when Thiers, then minister of the interior, le- 
called him to Pans and entrusted him with the task of 
copying the Sistine fresco of the Last Judgment foi a hall 
in the Palace of the Fine Arts On the exhibition, in the 
Baths of Diocletian at Rome, of Sigalon’s gigantic task, 
in which he had been aided by his pupil Numa Boucoiian, 
the artist was visited in state by Gregory XVI But 
Sigalon was not destined long to enjoy his taidy honouis 
and the compaiative ease procured by a small Government 
pension, returning to Rome to copy some pendants in 
the Sistine, he died there of cholera on 9th August 1837 
See Julius Meyer, Gesch d franzosischen Kunst , Yillot, Gat 
Tableaux, Louvre , C Blanc, Histoire des Peintres, Poole Frangaise 
SIGHTS A sight for shooting may be defined as an 
apparatus for determining the point of impact of a pro- 
jectile, in popular language, for “aiming” or “laying” 
In its simplest form it is scarcely recognizable as a sight 
When an expert cricketer throws the ball straight to the 
wicket the eye and the hand assume that relative position 
which experience has taught to he correct, and the eye may 
be said to lay the hand on the wicket by means of the in- 
tervening muscles, which therefore constitute the sight 
The next step towards accuracy is seen m the ordinary 
shot-gun, wheie the eye is placed over and behind the 
centre of the breech, and sees that a head placed above 
the centre of the muzzle is in a direct hn6 with the desired 
point of impact If we add a notch at the centre of the 
breech to fix the eye more accurately, we shall have the 
hmd-sight, the fore-sight, and the object brought into hue, 
when the gun is conectly laid 

This would constitute a perfect direc(i mechanical sight 
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if could assume (Ij that the piojectile Tsas not subject 
to gravity (2) that it had no tendency to deviate if 
passing through a calm atmosphere , (3 ) that the object 
aimed at was stationary ^ (4) that the weapon discharged 
was stationary j (5) that the atmosphere vas still 

(1) The first condition IS ne-ver realized the projectile 
begins to drop towards the earth the moment it lea\es the 
gun, and therefore to make it strike at a given le'vel 
its first direction must be above this level. Hence the 
hind-sight must be raised to make the necessary correction, 
and the angle between the axis of the piece and the straight 
line connecting the ele-vated hind-sight vith the fore-sight 
and object is called the “angle of elevation ” Supposing the 
projectile to mo\e in. vacuo and to drop simply under the 
action of gravity, the calculation of the amount of eleva- 
tion to be given for any range at any velocity would be 
easily made, but the resistance of the air renders the 
problem an exceedingly complicated and difficult one (see 

and only approximate solutions have as yet 
been discovered Hext, supposing the hind-sight to be 
correctly elevated, it is evidently necessary to keep it up- 
right , deviation to the right will cause the projectile to 
stiike to the right of the object and deviation to the left to 
strike to the left of it The amount of error is given by the 
equation 

fZ=? tan B tan e, 

where d = error in direction, r = range, 6 = angle made by 
plane of elevation with the perpendicular, and e = angle of 
elevation The rifleman should study to keep the hind-sight 
as upright as possible, and indeed little error is likely to 
occur with a good shot from this cause But the case is 
very different with a gun mounted on an uneven or mov- 
ing platform, and many devices have been resorted to for 
automatically overcoming the difl&culty They all, however, 
belong to either the spirit-level or the pendulum type 

(2) Secondly, the projectile deviates of its own accord 
from the vertical plane If it is unnfled, its imperfections 
of manufacture cause errors which may be in any direc- 
tion, and which, therefore, cannot be compensated by any 
method of sighting If it is rifled, the spin given to it 
renders these imperfections of little consequence, but, on 
the other hand, confers a constant tendency to deviation 
If we lay a gun on the face of a clock, and the rifling 
causes a point on the surface of the shot to turn in the 
same direction as the hands, the shot will deviate to the 
right, contrariwise to the left The cause and extent of 
this motion have never been thoroughly worked out It 
appears to anse from the circumstance that the axis round 
w’hich the shot rotates points always above the trajectory, 
since the principle of least resistance causes the direction 
of the axis to follow tardily the ever-changing curve, 
hence the pressure of the air, which of course acts in the 
direction of the trajectory, is greater on the lower than 
on the upper surface, and the unequal friction thereby 
set up causes the shot, as it were, to roll sideways , here 
also the prmciple of least resistance turns the axis slightly 
out of the vertical plane of fire towards the actual direc- 
tion of the projectile The path is doubly curved, — ^fir&t, 
downwards by gravity, secondly, sideways by the rotation , 
the latter curve, seen in plan, is nearly a parabola In 
order to correct this tendency of rifled projectiles to shoot 
round the corner, as it may be said, the hmd-sight is in- 
clined at an angle wnth the vertical, so that the more it is 
raised to give elevation the greater becomes the correc- 
tion, which assumes the form of a curve not very dis- 
similar to that due to rotation The amount of error is 
practically determined on the firmg ground, and the proper 
angle for the sight is given by the formula 
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(3) Every one w ho shoots bird's on the wnng is acquainted 
wuth the diflSculties appertaining to the non-fulfilment of 
the third condition The expert game-shot aims ahead of 
the object more or less, according to his judgment of the 
relatne velocitie'> of the projectile and the target and of 
the distance of the latter Practice makes this compara- 
tively easy at the short ranges of ordinary sport , but in 
the case of a heavy fort gun firing at a vessel under full 
steam 3000 jards off, it becomes evident that considerable 
allowance must he made Put the mean horizontal velo- 
city of the shot over a 3000 yards range at 1000 foot- 
seconds, the time of flight will be 9 seconds , if the ship is 
running past at the rate of 20 foot-seconds it wdl have 
traversed 180 feet during the shot’s flight, and it will be 
necessary to direct the gun so much ahead of the desired 
point of impact The angle of divergence in the case just 
given is tan“^ 02 , and, supposing the horizontal velocity 
of the projectile to he constant throughout its flight, this 
angle would be correct for a ship running at a speed of 
20 foot-seconds whatever the range 

(4) The fourth condition is rarely met with except on 
board ship, and it is evident that it obeys the same law's 
and IS subject to the same kind of correction as the third 
The correcting angle, however, is here given by the ship’s 
speed across the line of fire and the starting velocity of 
the projectile 

(5) The fifth source of error differs from the others in 
bemg variable and uncontrollable A gust of wind may 
spoil the best shot, and, though it is possible in practice to 
allow for deviation due to a steady breeze, yet the force 
and even the direction of the moving air differ so fre- 
quently at different parts of the trajectory that it has 
hitherto been found impossible to devise any satisfactory 
correction beyond that obtainable from knowledge of the 
point of impact of a previous shot The effect of wind 
on direction may he calculated from the formula 

where D = deflexion in feet, W = velocity of wand in feet 
per second, t = time of flight in seconds, ^ = angle between 
direction of wind and line of fire, A = area of longitudmal 
section of shot in square feet, w = weight of shot in pounds, 
^ == force of gravity This formula assumes that the wind 
steadily carries the shot sideways without changing the 
parallehsm of its axis, an assumption not greatly in error 
with heavy projectiles havmg the centre of gravity nearly 
comcident with the centre of figure The effect of wind 
on range may be arrived at by adding or subtracting the 
velocity of the air, resolved m the direction of the object, 
to or from the horizontal velocity of the projectile and 
calculating by the tables (see Gunneuy) the loss or gain 
due to the increased or diminished resistance 

The accompan 3 ang diagrams (figs 1, 2) repieseut what are called 
“speed-sights” in the royal navy, as applied to a 4-inch hreech- 
loading gun The gun is sho'wu elevated at 8° for a lange of 4600 
yards The hind or ‘ ‘tangent ” sight is sloped sideways at an angle 
of 1° 30' to correct the constant tendency of the projectile to deviate 
to the nght The sight is raised in the socket till the lowest visible 
graduation on the har leads the required lange on the face towards 
the hreech and the elevation, in degrees on the face towards the 
muzzle A crosshead carries a leaf, which is traversed to the right 
or left by a double threaded screw , this leaf is provided with a fine 
wire strung horizontally between two uprights , hence this form of 
sight IS sometimes known as the H sight The crosshead is gra- 
duated with two scales, one on the muzzle -face reading mmutes of 
deflexion for giving any desired coriection foi wind or uneven plat- 
form, the other on the hreech-face for allowing for the speed of the 
enemy m knots across the line of fire The fore-sight is fixed in 
the gun, and cannot be raised or lowered It has a crosshead 
provided with a traversmg leaf, which carries a round bead on a thin 
support The crosshead is graduated to allow for the speed of the 
fimg vessel across the Ime of fire In practice the gunner makes 
all fliese adjustments as nearly as he can judge, then takes up his 
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position about 4 feet beliind tlie bieecb of the gun, holding the 
tirmg lanyard taut , ■when the object and the bead of the fore-sight 
appeal to" be on the centre of the nne across the Hot the hind- 
sight he files 

The forms of sights prefeired by experts for accurate 
laying are extremely xaiied, and nothing but practice can 
determine the most suitable to indiTidual eyesight Where 
the eye can be brought cio&e to the hind-sight, one of the 
best systems is that adopted for Biiti&h field-guns, -where 
a fine peep-hole constitutes the hmd-sight, and the fore- 
sight consists of diagonal cross-imres, the fir&t rapid or 
rough adjustment 
of the gun is made 
■with the aid of a V- 
shaped notch on the 
hind- sight and an 
acorn point on the 
fore-sight Some 
prefer pointers for 
the fore-sight, either 
O -shaped, so that 
the object appears 
between the cusps 
of the O — this IS 
the French method 
— or placed diagon- 
ally hke crosS'-wires 
mth the intersec 
tion removed Sil- 
vered vertical lines 
are preferred by 
many good shots 
If the gun IS mount- 
ed in a fixed posi- 
tion, say on a siege 
platform, and, if the 
relative positions 
of the target and Fig 2 

some other object Speed-Sighta used m the Bntisb navy 
are knoun, it may be found convenient to lay the gun on 
the target by directing the sights at the other object 
This IS principally done in the case of howitzers dropping 
shells at high elevation into a "woik They fire over a pio- 
tecting hank and are laid by reversed sights from the 
muzzle backwards at a steeple, a pole, or othei convenient 
object 

To secure greatei accuracy than can be attained by the 
eye, telescopes are resorted to It is obviously easy to 
apply to a match rifle a telescope with sufficient strength 
to resist the jar of firing, and to provide it -with the neces- 
sary fittings for elevation, deflexion, (fee , but with oidnance 
the shock is much greater, and the telescope has to be 
removed before firing This renders it difficult to secure 
a truly accurate attachment , but probably the immediate 
future will witness a sufficiently satisfactory solution of 
the pioblem as regards guns on firm platforms Efforts 
have been made from time to time to overcome the 
necessity for extreme accuracy due to the short bearing of | 
the telescope by bringing the fore-sight into play, this j 
can be done either by great powers of adjustment of focus, 
so as to view first the fore-sight and then the target, oi 
by adding a half-object lens, and so getting simultaneous 
images of fore-sight and target 

The application of electricity to the laying and firing 
of heavy guns has caused a remarkable development of 
the systems of sighting introduced recently into the forts 
which piotect the shores of the United Kingdom Sup- 
pose a battery of guns to command a channel, and that 
it is desiied to concentrate their fire on a hostile vessel 
endeavouiing to run past Each detachment lays its gun 
both for elevation and direction in accordance -with the 


figures -which appeal on a dial in the emplacement Each 
dial Is worked by electricity fiom an observing station 
a-way from the smoke and noise of the foit , as the hostile 
vessel approaches the observing officei follo-vvs its course 
on a chart The obsei ving station is placed at a consider- 
able height above the -water-line, so that a veitical base 
of calculation is obtained Hence the angle of depression 
given by the telescope when pointing at the object indicates 
the lange, and the direction of the telescope indicates the 
line of file, these indications are automatically collected 
for the positions of the gu-ns In practice the officei follo-ws 
the ship’s course, signals to the battery the hue and distance 
of a point a little ahead of the vessel, and receives a signal 
from the battery that the guns aie laid and ready He 
then fires electrically as the ship is coming mto the ex- 
pected position (s M ) 

SIGISMUHD (1362-1437), German emperor, was horn 
on 14th February 1362 After the death of his father, 
the emperor Charles IV , he received the margraviate of 
Brandenburg, and his betrothal with Mary, the daughtei 
and heiress of Louis of Poland and Hungary, gave him a 
right to look forward to the succession in these two coun- 
tries But in 1383, when Louis died, the Poles chose 
Hedivig, Mary’s sistei, as their queen, and Sigismund 
was unable to marry Mary and to secure the crown of 
Hungary until 1387, as her rights had been seized by 
Charles of Durazzo, and after his death she had been 
made prisoner by the ban of Croatia Sigismund -was 
soon involved in a wai with the Turks, and in ordei to 
obtain the means of carrying on the struggle he gave 
Biandenbuig in pledge to his cousin Jobst of Moravia 
Defeated at Hicopolis in 1396, Sigismund fled to Greece , 
and in his absence his wife died When he returned to 
Hungary the people rose against him, made him prisoner, 
and gave the cro-wn to Ladislaus of Maples Sigismund 
escaped, and having sold the Altmark, -which he had in- 
herited from his brother John, he was able to collect an 
army and to crush the Hungarian rebellion Meanwhile 
his brother Wenceslaus, king of the Romans, had been 
deposed, and Rupert of the Palatinate was chosen as his 
successor In 1410 Rupert died, and Sigismund and Jobst 
of Mora-via were both elected to the crown Jobst died in 
the following year, and then Sigismund was universally 
recognized as king One of the chief events of his leign 
was the assemhhng of the council of Constance, which met 
for the purpose of bringing the gieat schism in the church 
to an end Sigismund marred his services in connexion 
with the cotincii by assenting to the burning of John Hus, 
to -whom he had granted a safe conduct For this treachery 
he had to pay a heavy penalty, for it led indirectly to the 
Husite War, which raged for about sixteen years In 1435 
peace was restored, and Sigismund obtained possession of 
Bohemia In 1415 he gave Brandenburg, which had been 
restored to him after Jobst’s death, m fief to Frederick, 
burgrave of Nuremberg, and in 1423, in reward for sei- 
■viees rendered m the Husite War, Frederick, margrave of 
Meissen, received the duchy of Saxony -with the electoral 
dignity Sigismund -was crowned einperoi in 1433, having 
obtained the Itahan crown two years before He died at 
Znaim in Moravia on 9th December 1437 He possessed 
considerable intellectual ability, but he never did full 
justice to his po-wers, — being recklessly extravagant and 
of a wayward and impulsive temper 
See Aschbach, GeschvJhte Kwis&r Sigismund’ s (1838-45) , Schrollei, 
Die Wahl Sigtsmwnd's zum romischen Komg (1875) , Bezold, Kortig 
Sigmund und die JteKhsJsruge gegm die Eusiten (1872-77) , Keiler, 
Deutsche B&ichstagsahten unter Kaiser Sigmund (1878) 

SIGISMUND, the name of three kings of Poland See 
Poland, vol xix pp 290-291 and 294 

SIGMARINGEN, the seat of government of the Prussian 
adnnmstrative division of the same name, is a small town 
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on tlie Danube \Mtli (ISSO) 4154 inhabitants The dm- 
sion of Sigmanngen is compo=ed of the two foimerly 
sovereign principalities of Hohenzollern-Sigmaringen and 
Hohenzollern-Heehmgen (^ee HoHEXZoLLErN, vol xii 
p 52) and has an area of 440 square miles, with a popula- 
tion in 1880 of 67,G24 The Sigmaringen part of the 
HohenzoUern lands was the larger of the two (207 squaie 
miles) and lay mainly to the south of Hechingen, though 
the district of Haigerloch on the Xechar also belonged to 
it The name of HohenzoUern I's used much moie fre- 
quently than the official Sigmaringen to designate the 
combmed principalities 

SIG27ALS, hr AVAL A system of naial signals com- 
prises different methods of conveying order* or information 
to or from a ship in ^ight and vithin hearing, but at a 
distance too great to peimit ot hailing, — in other vord',, 
beyond the reach of the loice, even when aided by the 
speaking-trumpet Signal* are di\ ided into classes accord- 
ing to the instruments with which and the circumstances 
under which they are made There are sight and sound 
signals , flag, semaphore, fixed lantern, flashing, fiiework, 
horn 01 steam-whistle, and gun signals , clay, night, fog, 
and distant signals Beside* these, there aie other dui- 
sions, such as general, vocabulaiy, evolutional y, Ac , -Rhich 
depend upon technical considerations and aie matters oi 
ariangement 

The necessity of some plan of lapidly conveying oideis or 
intelligence to a distance v a* early i ecognized Polybius de- 
scribe* two methods, one proposed by ^Enea* Tacitus moie 
than thiee centuries before Chiist, and one perfected by 
luniself, which, as any word could be spelled by it, antici- 
pated the underljung principle of recent systems The 
signal codes of the ancients are believed to have been elabo- 
rate Generally some kind of flag w'as used Shields v ere 
also displajed m a preconcerted manner, and some haie 
imagined that the reflected rays of the sun were flashed 
from them a* with the modem heliograiffi (see Helio- 
oR vphy) In the Middle Ages flags, banners, and lanterns 
•were used to distinguish paiticular squadrons, and as maiks 
of rank, as they are at pre&ent, also to call officers to the 
admiral, and to report sighting the enemy and gettmg into 
danger. The invention of cannon made an important 
addition to the means of signalhng In the instructions 
issued by Don Martm de Padilla in 1597 the use of guns, 
lights, and fires is mentioned The introduction of the 
square ng permitted a further addition, that of letting fall 
a sail a certain number of times Before the middle of 
the 17th century only a few stated orders and reports could 
be made kno-wn by signalhng Flags were used by day, 
and lights, occasionally with guns, at night The significa- 
tion then, and for a long time after, depended upon the 
position in which the hght or flag -was displayed Orders, 
indeed, -were as often as possible communicated by hailmg 
or even by means of boats As the size of ships increased 
the inconvenience of both plans became intoleiable Some 
attribute the first attempt at a regular code to Admiral 
Penn, but the credit of it is usually given to James II 
when duke of York Hotwithstauding the attention paid 
to the subject by Paul Hoste and others, signals contmued 
strangely imperfect till late in the 18th century Towards 
1780 Admiral Kempenfelt devised a plan of flag-signalhng 
which was the parent of that now in use Instead of in- 
dicating differences of meaning by varying the position of 
a solitary flag, he combined distinct flags m pairs About 
the beginning of the 19 th century Sir Home Popham un- 
proved a method of conveying messages by flags proposed 
by Mr Hall Gower, and greatly increased a ship’s power 
of communicating -with others The number of mght and 
fog signals that could be shown was still very restricted 
In 1867 an innovation of prodigious importance was made 
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b} the adoption in the British navy ot Captain Philip 
Colomb s flashing sj-ttm, on vhich he had been at 'vioik 
since 1858 This i* in geneiai use in all fleets, though, 
oddly enough, on its first trial at sea it was condemned 
It is not too much to ^ay that the Colonib system has 
made it po-sible to handle, w ith confidence and safety, in 
ddikness and log, squadrons composed ot the gigantic 
ai mom -clad* of the day Its adoption has not only con- 
tributed \ery materially to the increased efficiency of the 
British fleets but also immensely reduced the risk of acci- 
dent*, and the sa-ving to the tax-pajer since its introduc- 
tion may piobably be estimated in hundreds of thousands 
of pounds 

In the Biitish nav}', which is copied bj. most others, sight- 
signals are made with flags, the semaphore, “flashes, ’ fixed 
lantern*, and occasionally with fiiewoiks, and for “dis- 
tant ’ signals with flag*, ball*, and pendants displayed 
on account of shape but not of colour Sound-signals aic 
made with hoin*, steam-wlustles, and guns There arc 
two sets of flags, — one of ten numbered from 1 to 10, and 
another of tweuty-one called aftei letter* of the alphabet 
There aie also pendants and a few special flag* The 
numheied flag* are used with the general signal hook, 
a kind of dictionary in which figures stand opposite 
sentences con'^ eying oideis oi announcements Opposite 
123 might stand ‘ hoi*t in all boats,” which would mean 
that, w'hen the flag called 1 was hoisted -imth 2 beneath it 
and 3 beneath 2, the ship or ship* addie&sed — indicated 
by a special flag oi by pendant* — w ere ordered to hoi*t 
all boat* in The lettered flag* aie u*ed with the ■voca- 
biilaiy signal hook, in which opposite collections of letter* 
are put single wmrds or small gioup* of woids Thus, if 
ABC were opposite the word “admiral” and STO opposite 
“will sail at noon,” when the first three flags were hoisted 
the signalman on board each ship addressed would note 
them clown with then signification When all addressed 
had acknowledged the fiist “hoist” the flags 'would be 
hauled down and STO wmnld be hoisted, to be acknow- 
ledged and noted in like manner The admiral would 
thus have made known his intention of sailing at a given 
hour From this it will appear that the general code is 
used for wmrds of command and the vocabulary for long 
communications The mght signal book contains a 
limi ted number of definite orders and announcement* 
made known by exhibiting lanterns, ne-vermore than fom, 
arranged vertically, horizontally, or in a square For a 
few signals some kind of firework is displayed Fog- 
signals are made by firing different numbers of guns at 
fiLxed intervals Owing to the slowness of fiag-signalhng, 
j it IS now, especially for the vocabulary and at moderate 
distances, laigely snpeiseded by the semaphore, an upright 
post -with two arms moving m a vertical plane The 
changed positions of the arms indicate letters and each 
word is spelled Before the adoption of Captain Colombo 
system, at night and m fogs only a few announcements 
could be made by signal, and sending messages was un- 
known By a senes of symbols formed of dots and short 
hnes, like those of the Morse alphabet, he represents 
figures, letters, and special words. Thus means 3, and 

7 The system can he employed in daylight, at night, 

and m fogs In daylight long and short waves of a flag 
on a staff reproduce the flashes , in fogs long and short 
Masts on a fog-horn or steam-whistle, and at night the 
alternate exposure and concealment of the hght of a lamp. 
Every order m the general signal hook and every -word m 
the vocabulary — ^by spelhug, indeed, every word in the 
language — ^may be communicated by this system Distant 

signals, now rarely used, are made by hoistmg flags of 
(Merent shapes at distances at which colours become 
m’visible. The Army and Navy Signal Book contains the 
XXII — 7 
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code for eomnmincation'^ between a blnp and it-> boats oi 
inilitaiy stations on. felioie ^ the hdet aatioind, w ith special 
flags, Is for commiimcatmg with inei chant vestcls In the 
Biitish navy theie la a coips of aignalmen using in giade 
from bo}s to chief petty oificeib The} aie selected fiom 
the most intelligent and best educated boys in the tiauiiiig- 
ship'.j and go thiough a coiuse of special instruction in 
then duties (c a n b) 

SlGXOPtELLI,LiJLA(c 1442-c 1524), one of the great- 
est of the Itahan painteis who ushered in the full culinina- 
tion of the ait under Leoiiaido da Tmci, ilichelaiigelo, and 
Eaphael, w'as boin in Coitona — ^his full name being Luca 
clLgidio di Yentina, he has also been called Luca da 
Coitona The piecise date of his hiith is unceitam , but, 
as he IS v«:aid to ha\e died at the age of ciglity-tw*o, and as 
he i*as ceitainl} alive during some pait of 1524, the 
biith-date of 1443 must he neaily coirect He belongs 
to the Tuscan school, associated with that of Umhna 
His fust impressions of art seem to he due to Pemgia, — 
the style of BoiifigU, Fioien 2 o, and Pinturicehio Lazzaio 
Ya-aiij the gieat-giandJather of Gioigio Yasaii, the his- 
toiian of art, was biothei to Lucas mothei , he got Luca 
appi enticed to Pieio della Francesca In 1472 the young 

man was painting at Aiezzo, and in 1474 at Citta di 
Gastello He jncsentcdto Loienzo de’ Hedici a jnctiiie 
which lb piobably the one named the School of Pan, 
discovered some yeais ago iii Floience, and now belonging 
to Mauiius Corsi , it is almost the same subject ivhich he 
painted also on the wall of the Petrueci palace in Siena, — 
the pimcipal figures being Pan himself, Olympus, Echo, 
a man reclining on the giound, and two listening sliep- 
heidb (see Schools of P iikting, lol xxi p 434, fig 8) 
He executed, moreover, vaiious sacred jjictures, showing 
a study of Botticelli and Lippo Lippi Pope Sixtus lY 
coniDiibsioue J Siguorelh to paint some frescos, now mostly 
veiy dim, in the shrine of Loreto, — Angels, Doctors 
of the Church, Evangehsts, Apostles, the Incredulity of 
Thomas, and the Conversion of St Paul He also executed 
a single fresco in the Sistine Chapel in Rome, the Acts 
of Moses , another, Moses and Zipporah, which has been 
usually asczibed to Signoielli, is now lecognized as the 
woik of Peiugxno Luca may have stayed lu Piome fiom 
1478 to 1484 In the latter year he returned to his native 
Cortona, Avhich lemamed fioin this time his ordinary home 
From 1497 he began some professional exclusions In 
Siena, in the convent of Chiusuu, he painted eight fiescos, 
foiming part of a vast senes of the Life of St Benedict , 
they are at piesent much injured In the palace of Pan- 
dolfo Petiucci he worked upon various classic or mytho- 
logical subjects, including the School of Pan already men- 
tioned From Siena he went to Oivieto, and here he 
produced the works which, beyond aU otheig, stamp bis 
greatne&s m art These are the frescos m the chapel of 
S Brizio, in the cathedral, wlueh already contained some 
pictures on the vaultmg by Fra Angehco The works of 
Signorelli repiesent the Last Days of the Mundane Dis- 
pensation, with the Pomp and the Pall of Antichrist, and 
the Eternal Destiny of Man, and occupy three vast lunettes, 
each of them a smgle picture In one of them, Antiehiist, 
after his poitents and impious glories, falls headlong fiom 
the sky, crashing down into an innumerable crowd of men 
and women Paradise, the Elect and the Condemned, 
Hell, the Resurrection of the Dead, and the Destruction 
of the Reprobate follow in other compartments To 
Angelico’s ceiling Signorelli added a section showing figures 
blowing trumpets, &c , and in another ceihng he depicted 
the Madonna, Doctois of the Church, Patnarchs, and 
Martyrs There i^ also a gieat deal of subsidiary woik 
connected with Dante, and with the poets and legends of 
antiquity The daiing and teirible invention of the great 


conipo-jition-, with their pow'erftil tieatment of the nude 
and of the mo^t aiduous foieslioitcning'., and the genet al 
masteiy o’vei complex gionpmg and distiibiition, maiked 
a cle\ elopment of ait which had never pieviously been 
attained It has been ‘'aid that Michelangelo felt so 
stiungly the might of Signoielhs delineations that he 
boiiow'ed, in hib own Last Judgment, some of the figuies 
oi combinations which he found at Oivieto , this state- 
ment, howevei, has not been ■verified by piecise instances 
The contiact foi Luca’s wmik ib still on lecord He undei- 
took on 5th Apiil 1499 to complete the ceiling foi 200 
ducath, and to paint the w^alls for 600, along wuth lodging, 
and in eveiy month two measures of wine and two qiiaiteis 
of corn Sigiioielli’s fii-^t stay in Orvieto lasted not moie 
than two yeais In 1502 he leturnecl to Coitona, and 
painted a dead Christ, -with the Marys and othei figures 
Tw'o yeais latei he was once moie back m Oivieto, and 
completed the wRole of his wmrk in or about that time, 
t e, some two jears befoie 1506, — a date famous m the 
histozy of the advance of art, when Michelangelo displayed 
his caitoon of Pisa 

After finishing off at Oivieto, Signoielli was much in 
Siena In 1507 he executed a gieat altai piece foi S 
Medardo at Aicevia m Umhiia — the Madonna and Child, 
with the Massacre of the Innocents and other episodes In 
1508 Pope Juhus II determined to le-adoin the cameie 
of the Vatican, aud he summoned to Rome Signoielli, in 
comiiany with Peiugmo, Pmtmicchio, and Bazzi (Sodoma) 
Tliey began opeiations, but weie shoitly all superseded to 
make way foi Raphael, and their woik was taken down 
Luca uowietuined to Siena, living afterwmds foi the most 
part in Coitona He continued constantly at woik, but the 
lierfoimances of his closing yeais wore not of special maik 
In 1520 he went wnth one of his pictures to Aiezzo Heie 
he saw Gioigio Yasau, aged eight, and encouiaged his 
father to second the boy’s bent for ait Yasaii tells a 
pi etty story how the wollnigh octogenarian master said to 
him “Impara, paieutmo” (“You must study, my little kins- 
man”), and clasped a jasper lonnd his neck as a preservative 
against nose-hleediug, to w’hich the child was subject He 
was paitially paxalytie when he began a fiasco of the Bap- 
tism of Ghiist m the chapel of Caidinal Passeiini’s palace 
neai Coitona, which is the last pictiue of his that we find 
specified Signorelli stood in gieat lepute not only as a 
jiaintei but also as a citizen He entered the magistracy 
of Coitona as early as 1488, and in 1524 held a leading 
position among the magistiates of his native place In 
or about the year 1524 he died theie 
Signoielli fiom an eaily age paid gieat attention to anatomy, 
cariying on lus studies m burial giounds He surpassed all Ins 
eontenipoianes in showing tlie stiuctui e and. mechanism of the nude 
in immediate action , and he even went beyond nature m expeii- 
ments of tins kind, trying hypothetical attitudes and combinations 
His drawings in the Louvre clemonstiate this and bear a close 
analogy to the method of Michelangelo He aimed at powerful 
tiuth lather than nobility of foim , coloui was compaiatirely 
neglected, and his chiaroscuio exhibits sliaip oppositions of lights 
and shadows He had a v'ast influence ovei the painters of his own 
and of succeeding times, but had no pupils or assistants of high 
inaik , one of them was a nephew named Francesco He was a 
mained man with a family, one of lus sons died, seemingly through 
some sudden casualty, and Luca depicted the coipse wuth sorrow- 
ful hut steady self-possession He is described as full of kindliness 
and amiability, sinceie, courteous, easy with lus ait assistants, of 
fine manneis, living and diessing well , indeed, according to Yasaii, 
he always lived more hke a iiohlemaii than a paintei The Toin- 
giani Gdlleiy in Florence contains a giand life-sized portrait by 
Signoielli of a man m a red cap and vest , this is said to be the 
likeness of the painter himself, and coriesponds with Yasaii’s ob- 
servation The pictorial reputation of Signoielli has levived and 
iipened veiy much thioughout Em ope m recent yeais The fore- 
going account of him is piincipally founded upon that given by 
Messis Cl owe and Cavalcaselle In Gieat Britain theie is no bettei 
specimen of his work than the Oiroumci&ion of Jesus, a panel lately 
m Hamilton Palace, neai Glasgow CW M E ) 
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SIKHS SeeiNDiv vol xii p SOS, and PrxjVE, ^ol 
XX p llOj also Hixdu''Ta>'i, vol xi. p &ii 

SIKKDIj a native state of India, in tlie eastern Hima- 
laya Mountain®, between 27 9' and 37'' 5S' X lat and 
between 88 4' and b9° E long , and bounded on the noith 
and north-east by Tibet, on the south-east bj' Bhutan, on 
the south by the Brltl^h district of Darjiling, and on tbs 
we-it by Xepal It co\er^ an area of 2600 square milts, 
with an estimated population of 7000 The Tibetan name 
for Sikkim is Dingjing or Demo-jong, and for the jieople 
Deunjong Maro , the Guikha^ call them Lepchas, but Mi 
Clements Markham, in his woik on Tibet (1879), saya 
that their proper name I's Bong The whole of the state is 
situated at a considerable elei ation w ithin the Himalaj’an 
mountain zone From the level of the sea to an elevation 
of 12,000 feet, Sikkim is covered v ith dense forests of tall 
umbiageous trees The mountains m the south aie gene- 
lally lower than those of Darjiling distiict, but north ot 
Tumlung the passes are of gieat height Jelap-la, the 
most southerly of these, ri®e& to 13,000 feet, the two next 
are the Guiatu-la and Yak-la, leading into the Chumbi 
valley of Tibet, the latter being 14,000 feet high, further 
north are the Gho-la (15,000 feet), on the direct road fiom 
Tumlung to Chumhi, and the Tankra-Ia (16,083 feet), the 
most snowy pass in Sikkim The state is drained by the 
Ti&ta and its affluent^, and by the Am-machu which uses 
near Parijong, at the foot of the Chamalhan peak (23,929 
feet), and flows thioiigh the Chumhi valley into the distiict 
of Jalpaiguri under the name of the Torsha Through 
Sikkim lie the most promising routes for trade with Tibet 
At present, however, the Tibetan passes are closed to 
ordinary British subjects, though an active trade is main- 
tained in certain articles by Bhuteas and Tibetans 

The capital of Sikkim is Tunildng, wheie the laja lesidts during 
the winter and spmig, usually going to his e'st'ites at Chumhi in 
Tibet in summer, in orJei to avoid the heavw rams The laja 
icceives a subndiaiy allowance of £1200 a yeai from the Bi itish 
Gov^ernment, in consideiition of his position as foimei lulei of the 
hill teriitorv of Dirjiling and a submontane tiact on the plaui 
called the Morang Commimieation with the state is kept up 
through the deputy commissionei ot Daijilmg Sikkim pioduces 
rice, Indian coin, millet, oranges, and two or three sorts ot Lepcha 
cloth Its mineral products are lime and copper 

SILEXUS, a personage of Gieek mythology, a drunken 
attendant of Bacchus and closely allied to the satyrs, of 
whom he appears as the leader. Elderly satyrs were called 
Sileni The Siieni belong especially to the legends of 
Asia Minor, and particularly of Lydia and Phrygia The 
stones as to the birth of Sileniis were various Some 
called him a son of Hermes, others of Pan and a nymph , 
others said that he sprang from the drops of the blood of 
Sky Sometimes he figures as the guardian of Dionysus 
In spite of his dissipated habits he possessed a large stock 
of general information, which however, like Proteus, he 
only imparted on compulsion Midas, king of Phrygia, 
caught him by mixing wine in the spring out of which 
Sileuus, in a moment of weakness, had condescended to 
drink The conversation which followed is fully reported 
by Theopompus and Aristotle (iElian, Far JETist , m 18 , 
Plutarch, Gonsol ad ApoU , 27) Prefacing his remaiks 
with a slight sketch of terrestrial geography and a brief 
reference to the fauna characteristic of the diffeient con- 
tinents, Silenus proceeded to draw an edifying picture of 
the pleasures of true piety as contrasted with the dreadful 
fate in store for the wicked, winding up with a gloomy 
reflexion on the vanity of human life and the expression 
of a wish that he had never been born Another of his 
homilies has been preserved by Virgil {Ed, 6) two 
shepherds surprise the sage drunk in a cave , they bind 
him with flowery chains, and he tells them how the world 
was made, with stories “of remotest eld.” Apart from 
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this gift of sermonizing, the Silcni ®eem to have resembled 
the satyia in then love of music, wane, and wom.en 
Indeed, the Gieek-> a] <])cai not tohave shaiph distinguished 
between them, foi Mausjas, the mjthical flute-playei, is 
called r.ometimes a sometimes a Silenns In ait 

Ellen us appears as a fat, dum]y old man, with a snub nose 
and a bald head, iiding on an ass and supported hy satyrs 
who keep the jolly topei from tumbling off Or he is 
depicted standing oi Ijing with las inseparable companion, 
a vvine-.skin, which again he sometimes bestiides Some- 
times he IS sitting with hm Pans-pipe or flute in his hand 

SILESIA fGeim a distiict in the eastern 

part of Germany, between 49 26' and 53" 7' N. lat and 
13" 50' and 19 20' E long , was formerly united with the 
kingdom of Bohemia in the form of a duchy (or lather 
group of duchies), and is now unequally shaied between 
Prussia and Austria Geographically it is divided into 
Lower and tapper Sile&ia, the whole of the former and 
pait of the latter belonging to Piussia The total aiea is 
17,5 to square miles 

It IS generally asseited that the oiigmal inhabitants of 
Sileoia were the Germanic tribes of the Lygii and Quadi, 
who retired befoie the Slavonic immigrations of the 6th 
century, but this statement is beyond the lange of posi- 
tive proof The earliebt form of the name, Sleenzane or 
ZIesane, shows a Slavonic origin, and further than this 
we have no means of penetrating Various explanations, 
have been given of the name, and one old writei gravely 
connects it with the prophet Elisha, hut theie is little 
doubt that it was first applied to the district round Mount 
Zlenz (the modern Zobten) and the river Zlenza (Ijohe), 
and thence spread gradually over the whole legion now' 
known as Silesia These early Slavonic inhabitants be- 
longed to the family of Lechs (Poles), and the modern 
Polish name for the inhabitants is Zlesaki The history of 
Sile&ia consists substantially of the process which has con- 
verted it from a Slavonic ten itory into a predominantly 
German land 

The eaihest notices of Silesia aie extremely vague, nor 
can we exactly define the scope of the name in the first 
thousand years of our eia It seems to have formed part 
of the great hut shoit-lived kingdom of Moeavix {qv) in 
the 9th century, and afterwards oscillated between the 
neighbouring kingdoms of Bohemia and Poland, becoming 
definitely incorporated with the latter at the end of the 
10th century Christianity was introduced about the year 
960, and from 1000 on we have an unbroken list of bishops 
of Breslau The first contact of Germany with Silesia was 
disastrous to the former, as it was on the fastnesses of 
Silesia that Henry V squandered his strength m his 
unsuccessful expedition against Poland in 1109 More 
fortunate was the intervention of Eiederick Barbarossa in 
1163 in behalf of the three sons of the dispossessed 
Ladislaus, a member of the Polish royal family of the 
Piasts He succeeded in securing as tlieir share of the 
Polish dominions the whole of Silesia, though it was not 
tiE forty or fifty years later that it could he said to have 
gamed actual independence of Poland These three 
princes were the ancestors and founders of the various 
ducal lines that henceforth ruled m Silesia, and their 
mtimate connexion with the German king accounts lu 
great measure for the process of Germanization which 
Silesia now began to undergo, chiefly through the in- 
troduction of German colonists in scantily peopled or 
desolated districts The eldest of the three sons of 
Ladislaus received the town of Breslau and by far the 
largest portion of territory, so that the history of Silesia 
tor the next two or three generations is practically that 
of his hne Under his grandson Hmiry the Bearded 
(1202-1238') the Gm:manization of Silesia made rapid pro- 
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gress, and tlie duchy at that time may be looked upon as a 
bulwark or mark against the Slavs in the south-east of 
Germany, just as the duchy of Prussia was in the north- 
east Henry extended his sway much beyond the limits 
of Silesia, and in fact united under his sceptre nearly 
three quarters of the old Polish dominions His son 
Henry II (1238-1241) had, a short reign with a glorious 
end, failing in 1241 at the battle of Liegnitz, where his 
determined resistance turned back fiom Germany the 
alaimmg Mongolian invasion On liis death his tein- 
tones were shared among bis sous, and the senes of 
divisions and subdivisions began which resulted in almost 
every Silesian town of any importance becoming the 
capital of an independent prince At the beginning 
of the 1 ith century there were no fewer than 17 prin- 
cipalities of this kind, nearly all held by dukes of the 
Piast family It was ine\ itable that these petty rulers 
should feel the uanfc of a support against the encioach- 
ments of Poland, and it was inevitable, too, that the rela- 
tion opened in consequence with Bohemia should gradually 
change from mere protection to feudal supremacy By 
13jo the supremacy of Bohemia was formally recognized 
as extending over the whole of Silesia, though the Silesians 
retained a consideiable measure of independence, including 
the right to hold geneial diets for the settlement of their 
internal relations The kings of Bohemia at this time 
(John, Charles lY ) were members of the German house 
of Luxemburg, and Silesia under their swmy may be 
looked upon as an entirely German land 

During the Hussite w’ars of the ISth century Silesia, 
which adhered zealously to the old faith, suffeied greatly 
from Hussite foiays The Luxemburg dominion broke 
up in 1458, when Hungary and Bohemia elected rulers 
ol their own nationality Silesia, however, neglected the 
opportumty to elect a Geiman king for itself, and sup- 
pjorted the Bohemian king George Podiebrad Breslau, 
still the most powerful of the principalities, threw in its 
lot with Matthew Corvinus of Hungary, who fought many 
of his battles on Silesian soil By the treaty of Olmutz 
in 1479 Matthew acquired all the tributary lands of 
the Bohemian crown, including Silesia, which remained 
attached to Hungary down to 1490 In that year 
Bohemia aud Hungary became once more united under 
the same king In 1526 Silesia passed with the rest of 
the Bohemian inheritance to the house of Hapsburg (see 
BoHEJirA) The Pteformation at iiist made rapid progress 
in Silesia, and the native dukes placed little opposition 
lu its way The Hapsburg princes, however, acted very 
differently, and the Silesian Protestants suffered much 
persecution before, during, and after the Thirty Years’ 
War It was not indeed till the 18th century that they 
acquired formal recognition and the restoration of some of 
their confiscated churches 

The Fust Silesian War between Austria aud Prussia, 
which broke out in 1740, had its ultimate cause (nomin- 
ally at least) in a compact of mutual succession entered 
into in 1537 by the elector of Brandenburg on the one 
side and the duke of Liegnitz on the other The emperor, 
as feudal superior of the duke, had indeed refused to 
recognize this agreement, but the Great Elector did not 
fail to put in his claim on the death of the last duke in 
1675, and Fiedeiiek now thought the opportunity too 
good to be lost The progress of the three Silesian wars 
is recounted m the article Afsteia (vol iii p 127-^129) 
At the peace of Hubertusburg (1763) Prussia was left in 
possession of nearly the whole of Silesia, with the frontier 
as it still exists. Frederick exerted himself to atone for 
the evils brought upon the district through the ravages of 
war by introducing colonists and capital, reforming the 
administration, granting complete religious liberty, and 


the like That this seed did not fall on ungrateful soil 
seems proved by the modern pros^jerity of Silesia and the 
loyalty with which its inhabitants haie clung to tbe 
Prussian cause Silesia formed part of tbe reduced king- 
dom of Prussia left by the peace of Til&it in 1806, and it 
was the centre of the national rising of 1813, when the 
king issued his celebrated address “ To my People ” fiom 
Breslau Stein’s emancipating edict of 1807 w^as w^el- 
comed with profound satisfaction in Silesia, where the 
conditions of serfdom had been particularly oppressive, 
and no doubt contributed materially to the enthusiasm 
wuth which the Silesiaus flocked to the standard a few 
years later ^ 

PrussiAX Silesia., the largest province of Pinssia (see vol xx 
plate I ), ^itli au area of 15,5b0 squaie miles, forms the south- 
eastern limb of the hmgilom, and is bounded hy Brandenbuig, 
Posen, Eussian Poland, Galicia, Austnan Silesia, Moravia, Bohemia, 
and the kingdom and proA nice ot Saxony Besides the hulk of the 
old duchy ot Sile&ia, it comprises the eountslup of Glatz, a fiag- 
ment of the Neumaik, and pait of Uppei Lusatia, taken fiom 
Saxony in ISlo The province is divided into thiee goA’-einmeutal 
distncts, — liiegmtz aud Breslau corresponding to lowei Sile.sia, 
while Oppeln takes in the gieatei pait of up»per, southein, oi 
mountainous Silesia 

Physiogiaphically Silesia is roughly divided into a flat and a 
hilly poition hy the so-called Silesian Langentlial, which begins 
on the south-east neai the Malapaiie, and extends acioss the pro- 
vince in awest-hy noith diiection to the Black Elstei, following 
in pait the \ alley of the Odei The south east pait of the province, 
to the east of the Odei and south of the Malapaiie, consists of s 
hilly outpost of the Caipathiaus (the Taiuowitz plateau), with a 
mean elevation of about 1000 feet To the west oi tlie Oder the 
land rises giadually fiom the Langenthal tow aids the southern 
houndaiy ot the piovince, which is ioimcd by the cential part of 
the Sndetic system, including the Glatz Mountains aud tiie Rie- 
sengebirge (Schneekoppe, 5266 feet) Among the loftiei elevations 
m advance of this southein baiiiei the most conspicuous is the 
Zobten (2215 feet), the histoucal connexion of which with the 
name of the pi ov nice has been mentioned above To the north 
and noith-east of the Oder the province belongs almost entnely to 
the gieat 5oith-Gernian plain, though a hilly iidge, rarely attain- 
ing a height of 1000 feet, may he tiaced from east to west, assert- 
ing Itself most definitely in the Katzengebirge hfeaily the whole 
of Silesia lies within the basin of the Odei, which flows thiough it 
fiom south-east to noith-west, dividing the piovmce into two 
appioximatcly equal paits The Yi&tula touches the piownce on 
the south-east, and receives a few small tiibutaiies fiom it, while 
on the west the Spiee and Black Elster belong to the system of 
the Elbe The Tsei uses aniong the mountains on the south 
Among the chiel feedeis of the Odei aie the Malapane (light), the 
Glatzei Neisse (left), the Katzhach (left), and the Bartsch (light), 
the Bobei and Queiss flow through Silesia but join the Odei beyond 
the frontiei The only lake of any extent is the Schlawa See, 7 
miles long, on the noith fiontier Theie is a consideiable diffeionce 
in the climate of Lowei and Upper Silesia, and some of tlie milages 
in the Riesengebuge have the low'est mean teinpeiatuie of any 
inhabited place in Prussia (below 40" Pahr ) 

Of the total aiea ot the jiiovince 56 jici cent is occupied bv 
! aiable land, 10 8 pei cent by pastuie and meadow, and neaily 29 
per cent hy foiests The soil along the foot of the mountains is 
generally good, and the district between Ratibor and Liegnitz, 
Avhere 70 to 80 per cent of the surface is under the plough, is 
reckoned one of the most feitile in Geimany The parts of lowmr 
Silesia adjoining Brandenbuig, and also the distiict to the east of 
the Oder, aie sandy and comparatively uiipioductive The clifterent 
ceieals are all giown with success, wheat and rye sometimes in 
Mantity enough for expoitation Flax is still a fieqnent crop in 
the hilly distiicts, and inoie sugar-beets are laised in Silesia tlian 
m any other Prussian piovmce except Saxony Tobacco, oil-aeecls, 
chicory, and hops may also be specified, while a little wine, of an 
mfeiior quahty, is produced near Giunheig Mulbeny trees foi 
the adk-cultme have been intioduced and thrive fairly Laige 
estates are the rule m Silesia, whsie 85 pei cent of the land is in 
the hands of owneis possessing at least 250 acres, while properties 
of 50,000 to 100,000 acres are common The distiicts of Oppeln 
and Liegnitz aie among the most iichly w'ooded parts of Piussia 
According to the live-stock census for 1883, Silesia contains 
276,122 horses, 1,397,130 cows, 1,309,495 sheep, 518,612 pigs, 
175,283 goats, and 128,828 bee-hives The merino sheep was 
introduced by Frederick the Great, and since then the Silesian 
^ Compaie Grunhagen, GcschicMe iSchlmens (Gotha, 1884 sg ) 
An account of the poetical schools of Silesia la given under the 
heading Geemant (vol x pp. 630-1) 
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breed of sheep has Leeii ertath impio'VnI Tae -roods and raoin- j 
tains Inrboui lar"^ fpnrititt^ of ^aroo, such ao red dcfr, lOKirei, j 
Mild boars, and haies, rlule an occasion al volf hnd-^ it-. ,'a\ into ' 
the piovince from the Caipathian= The fi-hcry includes salmon 
in the Oder, trout in tlie mountain-btitams f iid rarp m the small 
lakes or ponds with i\hich the pro\ mce is spanklcJ Compaic the 
tables in PrusMV f\ol p 141 
The g’eat wealth of Csuc'-'a, ho’-> ever, lies nndc^nonnd in the 
shape ot laige stoies of roal and other mineral'', and its mining 
records go back to the 12th (Lnt'uy The ronl nica=uifs of Upptr 
fnh-.ia, in the south-east jurt the puMin e ne amoptr the most 
ectensne in continental Lii.or», and thcie is anuthci log* field 
ncai Waldenhurg The annual outj.ut, ranging between twche 
and fifteen millions ot tons, %-<liiLd at neaih £j,00(i,0d0 stfrling, 

IS equal to more than aqt.aitcr of the enhtc jicid of tfcrniant 
The district of Oppcln a^so contains a great ejuantitt ot non 
(annual produce 750,000 to 8nu,(.u0 tons, -value about il,0u0,0O0j 
The deposits of zinc m the v'cinity of Beuthen are peihaps the 
1 idlest in the woild, and jiroducc four fifths of the zinc of Gemany 
(550,000 tons) The remaning mineral products include lead 
(from which a considerable quantity ot silver is ettracted', cojiper, 
cobalt, aisenic, the rare metal cadmium, alum blown coal, marble, 
and a few of the commoner precious stones gaspeio, agates, ame 
thjsts, &c ) The province contains practically no salt or brme 
springs, hut there aie wcll-knowni mineral springs at IVarmbmnn, 
fealzbiunn, and several other places 
A busy manufactuiing activitj has long been united with the 
underground industries of Silesia', and the province in this respect 
vields the palm to no otlier part of Prussia except districts in the 
Fvluneland and Westphalia On the plateau of Tainowitz the 
working and smelting of metals is natu’-ally the predominant 
induatiy, and m the neighbourhood of Beuthen, Eonigshutte, and 
Gleiwitz theie seems an almost endless succession of iron-works, 
7inc-foundiies, machine-shops, and the like In 1881 the total 
vmlue of the metals produced iii the vanous foundiies of the pro- 
vince was £2,376,250 At the loot of the Eiesengebirge, and along 
the southern mountain line generallj , the textile industries pre- 
vail Weaving has been practised in !Sile-,ia, on a large scale, since 
the 14tli century , and Silesian linen still maintains its leputation, 
though the eomlitions of production hav e greatly changed Cotton 
and woollen goods of all kinds are also made in laige quantities, 
and among the other industrial pioducts are beetroot sugar 
(157,000 tons lu 1883-841, spirits, chemicals, tobacco, starch, paper, 
pottery, and “ Bohemian glass ” Lace, somewhat resembling tliat 
of Brussels, is made by the women of the mountainous distncts 
The trade of Silesia is seaioely so extensiv^e as might ho expected 
from its important industiial activ'ity On the east it is liampeied 
by the stringent regulations of the Russian fiontici, and the gieat 
watenvay of the Oder is sometimes too low m summti for naviga- 
tion The extension of the lailvvay system has, however, had its 
usual effect in fosteiing commerce, and the mineral and manufac- 
tured pioducts of the province are freely exported 
At the census of 1880 the population of Silesia was 4,007,925, of 
whom 2,082,084 were Roman Catholics, 1,867,489 Protestants, 
and 52,682 Jews About 35 per cent of the population is urban 
and 65 per cent rural The density is 267 per square mile, less 
than that of Westphalia (262) and the Rhineland (390) , but the 
average is of course very gieatly exceeded in the industrial 
districts, such as Beuthen The occupation census of 1883 shows 
that 44 per cent of the population aie supported by agricnltuie, 
36 per cent by industries, 8 4 per cent by trade, and 2 2 per cent 
by daily labour and domestic service, while 4 pei cent belong to 
the official and 5 per cent to the iinemplojed classes- Ifeaily 
three-fourths of the inhabitants and territory aie German, but to 
the east of the Oder the Poles (nearly 1,000,000) form the hulk of 
the population, -while there aie about 50,000 Czechs m the south 
part ot the province and 30,000 Wends near Liegnitz The Roman 
Catholics, most of whom aie under the ecclesiastical sway of the 
prinee-hisliop of Breslau, are piedominant in XJppei Silesia and 
Glatz , the Protestants prevail in Lower Sdesia, to the west of tlio 
Oder, and in Lusatia The noblesse is very numerous in Sdesia, 
chiefly 111 consequence of the Polish districts it includes The 
educational institutions of the province are headed by the univer- 
sity of Breslau In 1883-84 the percentage of illiterate recruits, 
in spite of the laige Pohsh-speakmg contingent, was only 1 70 
The capital and seat of the provincial diet is Breslau, which 
IS also by fax the largest and most important to-wn (298,893 
inhabitants lu 1885) Tlie towns next in point of size are Goilitz 
(55,120 inhabitants), Liegnitz (43,351), Konig&hiitte (31,881), 
Beuthen (26,478), Schweidnitz (23,775), Ifeisse (21,444), and 
Glogan (20, 003) The province sends thirty-five members to the 
reichstag and sixty-five to the Prussian chamber of deputies 
The government div'isions of Breslau and Oppeln together form 
the distiict ot the 6tli army corps (seat, Breslau), while Liegnitz 
belongs to that of the 5th army corps, the headquarters of which 
aie at Posen Glogau, Glatz, Feisse, and Cosel are fortresses 
Austrian Siltsia, the pait of the duchy that remained to 
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I Austin after the Senn Yean’ Wai, is a meio fiaetion of the 

j whole, m aiea being oulj S'juaic miles, oi about one rightli 

I of that of Prussian Sik'aii It falls into two small portions of 
tuiitoiv, sepiiaten by a piojceting limb of Moravia and sur- 
rounded h\ PiU'sun Siksia, Moravia, Hungarv, and Gahcia 
Until 1849 It was for admuustrativ e ])iu poses reckoned a pait ot 
Moiavia, but since that -yeai it has been a ciowmland of the 
Austriin empire (the siinlkst of all), with the stvic of duchy 
Tlie liiqijtau orvvcotern division of the erownland is flanked by 
the Siidetic Mountains (Altvater, 4678 feet), and the Teschen or 
eastern half hj the Caipathnns (Lnsahorn, 4330 feet), and a great 
projioition of the surface is occuj)ied bj offshoots of these laiiges 
The Tmtula uses on the Caipathians, within Austrian Silesia, 
while the western part of the ciovvnland is close to the headwaters 
ot the Oder, which nsca near at hand in Moravia Owing to its 
mountainous charactei and its slope tow ards the north and north- 
east the erownland has a somewhat severe climate for its latitude, 
the mean temperature being only 50° Fahr , while the annual 
lainfall vanes from 20 to 3U inches Upwards of 45 pei cent of 
the surface is occupied by aiable land, 7^ pei cent by meadows 
and gaidens, 104 cent by pastures, and 32 per cent by forests, 
while 41; per cent is unpioductive giound The soil cannot as a 
rule be termed nch, though some ot the valleys are fcitilc The 
chief crops are oats, rye, bailey, potatoes, clover, and flax Dairy- 
fanning is earned on m the mountains after the Alpine fashion, 
and sheep are fanly numerous Geese and pigeons are reared in 
great quantities, and the hunting and fishing are both very prolific 
The pimcipal niineial resources are coal (Silesia producing 13 per 
cent of the produce of Austria-Hungary), iron, marble, and slate 
Like Its Prussian neighbour, the ciownland boasts a very busy 
industrial activ ity, the chief products of which are its iron and steel 
goods, textile fabiics (linen, woollen, cotton, velv et, silk), chemicals, 
liqueurs, and beetroot sugar The trade is chiefly a transit one, 
though the manufactures and agricultural produce of the province 
are cxpoited in considciable quantity Troppau, the capital of 
the duch>, contains largo cloth manufactories, while Teschen, 
BielitZ, and Jageindoif aie also busy places The population in 
1SS5 was 577,593, of whom 81,000 were Protestants and 9000 
Jews About 48 per cent of the population is siippoited by 
agiiculture and 27 5 per cent by industry Divided according to 
nationalities, theie aie 275,000 Germans, 130,000 Czechs, and 
158,000 Poles The Geiman element is predominant m the towns 
the Polish in the eastein oi Teschen division The duchy sends 
ten members to the Austrian house of representatives and has a 
piovincial diet of tluity oue memheis ( J P M ) 

SILICA, the only known oxide of silicon (see 
Chemistry, vol v pp 621-524), occurs native in a great 
variety of forms, which, however, correspond to only the 
four distinct species of Quartz (q v , see also Miner- 
alogy, vol XVI p 389), tndymite, Opal (qv, and compare 
vol XVI p 390), and siliceous earth Oidinary quartz- 
rock and sand are more impure forms of quartz Tridynnte 
differs from quartz only by a lower specific gravity, and m 
crystallometric details , the crystals are as a rule arranged 
in triplets — Whence the name (see vol xvi p 389) Sili 
ceous earth when dry forms a very voluminous, soft, 
fine powder, it consists of the shells of Infusoria As 
a chemical species it differs little from opal Siliceous 
earth, having a very low rate of thermal conductivity, 
serves well as a stuffing for the hollow walls of ice-chests, 
fire-proof safes, &c It is used besides for the making of 
Dynamite (qv) Silica of any kind is absolutely non- 
volatile, and IS fusible only at the temperature of the oxj- 
hydrogen flame , a slight admixture of base (potash, lime, 
&c ), however, suffices to cause it to “/n< ” at a red heat 
It IS absolutely proof against the action of water and 
ordinary mineral acids, hydrofluoric acid acts on it ener- 
getically, as explained in Chemistry, vol v p 522 

Alkalina Siltecties — Silica readily dissolves at a red heat m fused 
alkaline caibonates, with evolution of caibomo acid and formation 
of alkaline silicates In this piocess one molecule SiOj of silica 
IS capable of decomposing at most 2 R. 2 OCO 2 (where R-=K or Ha) 
The compound SiOg 2R,0, “ oitliosilicate” of alkali, freezes into a 
compact non-tianspaient mass, readily soluble in water, -with 
foi matron of an intensely alkaline solution It does not unite 
with any additional alkali, hut readily fuses up with more silica 
Without going beyond a red heat it is easy to produce thus 
homogeneous masses of any composition, Ha^O asSiOg from x=^ 
up to aj=(at least) 4 

Compounds approximating to a=4 are known as water glass 
Po-tash water glass, KjO 4 S 1 O 2 , was discovered in 1825 by Pnehsm 
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M-umch, who noticed all its practically important pioperties and 
saw their significance "Watei glass when m compact pieces looks 
like ordinal y glass, and is not at all obviously attacked hy cold 
watei But vhen the powdered substance is boiled with watei it 
dissolves, the solution can be boiled down to the consistence 
of a syiup without anything sepaiating out even in the cold 
Such watei -glass syiup, when apjilied as a coating to wood, 
pasteboard, kc , dues up mto a coheient varnish which rendeis 
the object noimnflammaHe, because m the heat of a file the coat- 
ing melts luto a continuous viscid coveimg which piohibits access 
of oxygen to the mtenor The eaily application of water glass 
to the sceneiy of the Munich couit theatio explains its long 
immunity fiom destructive fires AVhen mixed with powdered 
chalk, magnesite, phosphate of hiiie, and many other similar mate- 
iials, it gradually unites with these into haid stone like masses 
Caustic lime and magnesia (MgO) thus unite with it with ex- 
ceptional promptitude, with elimination, of alkali "Water glass, 
in short, is to the class of mineial substances icfeired to what 
ordinary glue is to wood and papei, &c , and it is used laigely 
for analogous purposes Fuchs himself hasod upon this property 
of his pieparation a new process of wall painting which was sub- 
sequently developed and bi ought to gieat perfection by Kanlhach 
and others In this process of “ stereocliiomy," as it is called, the 
more immediate basis foi the painting consists of a thin layei of a 
kind of cement made up of powdeied maible, dolomite, quartz, 
and au-woiti quicklime with water glass On it the colouis aie 
laid with plain watei, which causes them to stick on, but quite 
loosely, so that the oitist can work at leisnie and coiiect mistakes 
The finished painting is fixed by applying to it a spiay of watei 
glass solution, which, in the coiiise ot a few days mates it per- 
fectly fast All that then jemains to he clone is to wash the 
painting with alcohol to lemove the eliminated alkali and any 
dust that may have collected A stereochromic painting (unlike 
one made by the old ficsco process) is piactieally pioot against 
atmospheric luflnenees, even iindei a noithein climate In a 
water-glass solution the alkali is, so to say, only half combined with 
the silica , pait of it in fact must be piesumed to be piesent m the 
free state At any late the solution emulsiomzes fats, and theiefoie 
is a cleansing agent m the same sense as soap-solution is "Watei 
glass and. other alkaline silicates aie accordingly used as additions 
to some of the cheapei kinds of soap 
SILISTRIA, or Silistb,a., a foitifiod town on the south 
side of the Damibe, 75 miles below Knstehuk, and 
180 miles from the mouth of the is now at the head 
of a district in the principality of Bnlgaiia In 1881 the 
population was 10,657 

Sill stria is the Diuostouim of the Bomans, the Durostolos of 
the Byzantines, the Distr of the Bulgaiians Itw'as one of the 
most impoitant towus of the Bomaii ptovmee of Mcesia Infeiioi, 
successively the lieadq iiai ters of the legio I Itahca and the legio 
XI Claudia It W'as cteiGudad by the Bulgai lan czai Simoon against 
the Hungaiians (893) Oaptuied by Svyatoslaff, the Vaxingiaii called 
to the assistance of the oinpeioi Nicephorus (067), it w'as subse- 
quently recoveied by the Bulgarians aftei a tlueo months’ lieioic 
defence Fndu the Tuiks, whose lulo began ni the lattei pait 
of the 14th eentuiy, Siliatiia continued to llouiish Hajji Kluilfa 
describes it as the most important of all the Damibiaii towns 
It was the seat ofaGieek metropolitan with five bishops nndei 
him , and a settlement of Eagusau mei chants kept alive its com- 
mercial mteiests The Russians, who captured Silistna in 1810, 
destioyed its foitifications befoie they withdiow , but they woie 
rebmlt by foieign engineers, and in 1828-9 weio strong enough to 
offer a serious resistance to the Russians, who lost 3000 men At 
that date the population, mcludiug the gnmson, W'as 24,000, but 
in 1837 it was only about 4000 In 1854 the town was successfully 
defended by Geiioial Kiach against the Russians till the amval of 
the Austuans in the peninsula It w'as again invested by the 
Russians in 1877, and on the conclusion of peace was evacuated by 
the Turks 

SILIITS ITALIOUS, a Latin eioie poot, was bom in 25 
aad died in 101 a.d His birthplace is unknown From, 
his cognomen Ctalicus the conclusion has been drawn that 
ha came fiom the town of Itahca in Spam , but Latin 
usage would m that caso have demanded the form liah" 
ceims, and it is highly improbable that Maitial would have 
failed to name him among the literary celebrities of Spain 
in the latter half of the l&t centiuy The coniecture that 
Siliua was fiom Itahca, the capital of the Italian confedera- 
tion dming the Social War, is open to still stronger 
objection. Most likely some ancestor of the poet acquired 
the title “Itahcus ” fzoni having been a member of one of 
the corporations of " Itahci ” w'bo aie often mentioned 


in inscriptions from Sicily and elsewheie In eaily life 
' Silius was a renowned forensic oiator, later a safe and 
cautious politician, ■without ability or ambition enough to 
be legitimately obnoxious to the cruel rulers undei -whom he 
lived But mediociity was hardly an efficient protection 
against the muiderous W'hims of JSTeio, and Slims was 
generally believed to have secured at oiice his own. safety 
and Ins piomotioa to the consulship by putting Ins 
oratorical powers to disci editable use m the judicial faices 
which often ushered in the doom of the emperor’s victims 
He was consul in the year of Nero’s death (69), and 
IS mentioned by Tacitus as having been one of two 
witnesses who were present at the conferences between 
Vitellms and Flavius Sabinus, the eldei brothei of 
Vespasian, when the legions from the East woie maiching 
rapidly on the capital The life of Silius after his con- 
sulship IS wed, depicted by the younger Plmy — “ He 
conducted himself wisely and courteously as the fuend of 
the luxurious and cruel Vitellms , he won lepute by his 
proconsuiship of Asia, and obliterated by the praise woi thy 
use he made of his leisuie the stain he had inclined through 
his active exertions in f ormei days In dignity and content- 
ment, avoiding powei and theiefore hostility, he outlived 
the Flavian dynasty, keeping to a private station aftei 
his governoiship of Asia " His poem contains only tw o 
passages relating to the Flavians, in both Domitian is 
eulogized as a warrior , in one he figures as a singer whose 
lyie is sweetei than that of Orpheus hxmelf Silius had 
evidently little taste for bowing down ni the house of 
Rimmon, and lefrained from using the many ojiportunities 
which his epic afforded for humouiing the vanity of the 
impeual house He was a great student and pation of 
hteratme and art, and a passionate collectoi. Two gieat 
Romans of the past, Ciceio and Virgil, wexo by him 
idealized and veiitably worshipped, and he w'as the hapjiy 
possessor of their estates at Tusculmn and Naples The 
latex life of Silius was passed ou the Campanian shore, 
hard by the tomb of Virgil, at which he offered the 
homage of a devotee He closely emulated the lives of 
his two gieat heioes the one he followed in comjjosing 
epic verse, the other in debating philosophic questions 
with his fueuds of like tastes Among these was 
Epictetus, who judged him to be the most philosophic 
spiiit among the Homans of his time, and Cornutus, the 
Stoic, ihetoiician, and grammarian, who ajipiopiiatoly 
dedicated to Silius a commentary upon Viigil Though 
the veise of Silius is not wrapped in Stoic gloom like 
that of Lucan, yet Stoicnsm lends in many places a not 
ungraceful gravity to his poem Sihiis was one of the 
numerous Roman.s of the early empire who had the courage 
of then opinions, and carried into perfect practice the 
theory of suicide adopted by their school Stricken by an 
incuiable disease, he starved himself to death, keeping a 
cheerful countenance to the end 
■Wlielliei Silius committed to wilting his pliilosoi-jluc dialogues 
01 not, -we cannot say Ohanco has piosoived to us las epio poem 
entitled Ptmica, m seventeen books, ami coinpiisiiig sumo fouitoou 
thousand lines Tho opics of Silius, Lacan, Statius, nud Valoiius 
Flaccus aie but a few waifs caiiiod down to us hy the wander- 
ing stream of time from tho vast mass of post-Tiigilian epics 
Long before Silius bethought himself of lui ejac all possible 
iustoucal and mythological themes had been woiii to tatteis by 
these poets In cboo&uig the Second Punic "War for his subject, 
Slims had, we know, many picdecesmrs, as bo doubtless had 
many followois From the time of N<evius oiiwaids every gioat 
mibtaiy stiuggle m which the Romans had been engaged had 
found its poot over and over again In justice to Sdiua and 
Lucan, it should be obseivod that tho mytliologic poet had a far 
easier "task than tho Instoiic In a ■well-known passage Petromus 
pomtedly desenhea the difficulties of the histone theme A poot, 
he said, ■who should take upon him tho vast subject of the civil 
■W'ais would bieak down beneath the burden unless he were “ full of 
learning,” since he would have not merely to record facts, which 
the histoiians did much bettei, but must possess an unshackled 
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genin'?, to whicli full comae must be given l);j the use of digressions, Hannibal is eiidently at tbe outset meant for an iilcaiiiatioii ot 
by bimging dnme beings on to the stage, and by giiing geneially cruelty and tieacheiy, the embodiment of all that the vitlgar 
a mythologic tinge to the subject The Latin laws of the liistoiic Koman attached to the name “Punic” But xn the course of 
epic weie ti\ed by Ennius, and weie still binding when Clandian the poem the gientness of Hannibal is borne in upon the poet, 
wiote They weie nevei seiioiialj infunged, except by Lucaii, w ho and hi& feeling of it betiays itsolt in many touches Thus he 
substituted foi the tZci ■j/imAiyift ol his pi edecessois the vast, dim, names Soipio “the gieat Hannibal ot Aiisonia he makes Juno 
and imposing Stoic conception of de&tinj By jirotractod apjdiea- asmie the Caithagiiuan leader that if fortune had only poi nutted 
tiQU, and being (to use the significant phiaae ot Petioiiiiis) “full him to he boin a Koman he would lia\e been admitted I'O 
of learning,” Silius bad acqiuied evcellent lecipes foi cieiy place among the gods, and, when the ungeiieious inonstti of the 
mgiedient that went to the making of the conventional histone hist bookaccoids m the htteenth a splendid Iniiial to Maiccllus, 
epic Though he is not named by Quintilian, he is piobably the poet cues, “You woiikl fancy it was a Sidoiiian chief who 
hinted, at m the mention of a class ot poets who, as the writei had fallen ” Silius deseives little pity for the failino of liis 
says, “wiite to show then Icaiiiing ” To seize the raoment& in attempt to make Scipio an cf|Uipoi&o to Hanmhal and the eoiiii' 
the histoiy, howeiei unimpoitant, which wcie capable of pic- terpait in peisonal prowess and pi estige of Achilles He becomes 
tuiescpie tieatment , to pass ovei all evenm, how e\ei irapoi tint, m the process almost as mjthical a figure as the niQdiwval 
which could not readily be lendeied into lieioies , to stiifi out the Alesaudei The best diawa. of the minoi cliaiacters are Pabiii“ 
somewhat model 11 lieioes to sometluiig like Homeric pi opoitions , Cnnctatoi, an evident copy of Lucan’s Cato, and Paullus, the 
to subject all then movements to the passions and capiiees of the consul killed at Cannte, who fights, hates, and dies like a genuine 
Oljnipians, toransacktliepoetiy of tbe past for incidents and similes man 

on which a. slmlitly new face might be put , to foist in by well worn Clearly it was a matter ot religion with Silius to repeat and 
artifaces episodes, however stiange to the subject, taken fiom the adapt all the stiiking episodes of Homei and Virgil ilaiimbal 
mythologic oi histone gloiies of Konie and Gieecc, — all this must have a shield ot marvellous woikmanship like Aclnlles and 
Slims knew how to do, as he knew liis own fingeis and nails He iEiieas, because ASneas descended into Hades and had a vision ot 
tlid it all with the languid grace of the luv'etei ite connoisseur, and the futiue history ot Koine, so must Scipio have his revelation 
with a simplicity foreign to Ins time, which sprang m part from tiom heaven, Tiehia, choked with bodies, must use m ue like 
cultivated taste and hoiioi of the veiituiesome woid, and in pait Xaiithus, and be put to flight by Vulcan , foi Virgil’s Camill.i 
from the subdued tone of a life which had come unscathed tin ough theie must he an A&bjte, heroine of Saguntnm , tlie beautiful 
the leigns of Caligula, Neio, and Domitian The more thieail- speech of Euiyalus when Nisiis seeks to leave him is too good to 
haie the theme, and the nioie worn the maehineiy, the greater the he thiown away, — fuibished up a little, it will serve as a parting 
need of genius Two of the most iigid requiiemonts of flie ancient addiess fiom Imilce to hei husband Hannibal The descriptions 
epic were abundant similes and abundant single combats But all of the numeious battles aie made up in the mam, according to 
the obvious lesemblanees between tho actions of heioic man and epic rule, of single combats — weaiisome sometimes lu Homer, 
external nature had long been worked out, while foi the renovation weansome oftenei in Viigil, painfully weaiisome in Silius The 
of the single combat little could be done till the hcio of the Homeuc ditterent component parts of the poem are on tho whole faiily 
type was lephioed by the mediaeval knight Silius, however, had well knit togethei, and tho transitions aie not often needlessly 
peifect poetic appreciation, with scarce a ti ace of poeiiccieativeness abiupt , yet occasionally incidents and episodes aie intioduced 
Iffo w?ritei has evei been more coiiectly and more iimfoi inly judged with all the iiielevancy of the modem novel A son of Regulu'- 
by contemporaries and by posterity alike Only the shameless escapes fiom Thiasymeno to a hut, meiely to find tiieie an old 
flatterei, Maitial, ventiued to call his fiiend a poet as gieat as servant of his fathei, and to afford him the oppoitunity of telling 
Virgil But tho youngei Pliny gently says that he wrote poems over again the tale of the first vvai against the Cnrthagmians To 
with greatei diligence than talent, and that, when, according to the give scope foi a eulogy of Ciceio, an ancestoi of Ins fights at 
fashion of the time, he lecited them to his fiiencls, “ he sometimes Oannoi, and strong devices sometimes usher m such stones as the 
found out what men leally thought of them ” It is indeed stiaiige judgment of Pans and the choice of Heicules The intciposition 
that the poem lived on Silius is nevei mentioned by ancient of the gods is, howevei, usually managed with dignity and appio- 
writers after Pliny except Sidonms, who, uudei diffeient conditions piiateness 

and at a much lovvoi level, was such anothei as lie Since the As to diction and detail, we miss, in geneial, powoi latlier than 
discovery ot Siliua by Poggio, no modem enthusiast has aiisen to taste The metie luns on with coirect smooth monotony, with 
sing Ills piaises, and m Hie last sixty yeais lie has found no editoi, something always of the Viigilian sweetness, though attenuated, 
even foi his text Eighteenth centuiy editors, at a time when but uotluiig ot the Viigihaii vaiiety and strength The dead levt ‘1 
modern Silu weie numeious in the held of litcratme and moie of liteiaiy execution is seldom bioLen by a use into the region of 
fashionable than they have been since, found in the Fiiniut genuine pathos and beauty, or by a descent into tho ludicious oi 

S es not unworthy of compaiison with the Ifinuiflde, and the xepellent Tlieie aie lew absiudities, but the restiaining force 
_ it that Slims did not disgiaee Viigil , but oven such gentle is tiamed peieeption and not a native sense of huinom, which, 
commendation is not likely to bo repeated again Yet, by tho ovei pieseut in Homoi, not entuely absent m Viigil, and some- 
puuty of his taste and lus Latin m an ago when taste was fast times finding gum expiessioii lu Lucan, fads Silius entirely Tlie 
becoming vicious and Latin corrupt, by lus pieseiitatioii to us of a addiess of Anna, Diilo\ sister, to Juno compels a smile Though 
type of a thousand vanished Latin epics, and by the lustoiio deified on her sisteTs death, and foi a good many centuries all eadjr 
aspects of his subject, Siliiis ineuts better tieatment fiom scliolnis an inhabitant ot heaven, Anna meets Juno for the first tune on the 
than he has leceivecl The geneial readei he can luidly inteicst outbieak of the Second Piimc dVai, and clopiecates tlie auger of the 
again tie is indeed of imitation all compact, and usually dilutes ipieen of heaven foi having deseitodtho Caithaguuans and attached 
what he hoiiows , he may add a new beauty, but new stiengHi lio herself to tho Koiiiau cause Hannibal’s paitmg addie&s to lus 
never gives Haidly a dozen lines anywlicic aio witbout an echo child is also comical ho locognizos in the “heavy wailing” of the 
of Viigil, and there aie fieijueiit admixtmes of Lueiotius, Iloiaee, jeu old babe “ the seeds of lagcs like bis own ” But Siluia might 
Ovid, Lucan, Honioi, Hesiod, and many otliei poets still extant have been forgiven foi a thousand moio weaknesses than he has. 
If we could leeonstitiite the iibiary of Silius we should piobably if m hut a few things he had shown stiengtli Tho giandost 
hnd that scarcely an idea oi a pluase in lus entuo woik was wholly scenes in the history before him fail to lift him up , lus tieatment, 
his own foi example, of Hannibal’s Alpine passage falls unmeiisely below 

The law mateiial of the Pumca was supplied in the mam by Lucan’s vigoious delineation of Oato^s far lessstiiiing march acioss 
the third decade of Livy, though Siluia may have consulted other the Afucan deserts 

Iiistorians of the Hannibalio wax Such facts as are used aie But m tlie very vveakiiessos of Silius we may discern nieiit He 
generally presented with then actual ciiciimstances unchanged, at least does not tiy to conceal defects of substance by contorted 
and m then historic sequence The spnit of the Punic tunes is rhotoncal conceits and feebly foicihle exaggeiations In lus ideal 
but rarely misconceived, — as when to seciot voting is attributed of wdiat Latin expiession should be ho comes near to his con- 
Hie election of men like Elaimnius and Vairo, and distmgiuslicd temporary Quintilian, and lesolutely holds aloof from the tenor 
Komans aie depicted as contending m a giadiatoiial exhibition of lus age Perhaps lus vv ant of success with the men of Ins time 
Slims cleaily intended the poem to consist of twenty-four books, was not wholly due to lus faults His self control laiely fails 
like the Iliad and the Odjssey, but after tho twelfth he liuiiies in him, it stands tho test of tho horiois of wai, and of Venus 
visible weai mess to the end and concludes with seventeen The woikmg hei will on Hannibal at Capua Tho reader ot Statius 
general plan of the epic follows that of the Iliad and the .ffineid and even, Piopeitius will bo thankful foi the rarity of lecondite 
Its theme IS conceived as a duel between two mighty nations, epithets, such as “ Rhoetean destiny,” “ Garamautian standards,” 
with parallel dissensions among the gods Scipio and Hannibal “Lagoan iivei,” “Smyinasan stnngs ” Only a few passages here 
aie the two gieat lieioes who take the place of Adnlles and Hector and there betray the tine silver Latin extravagance, as when 
on the one hand and of iEneas and Tiimus on tbe othei, while Hannibal is compared for speed to a tigress leffc of her cubs, 
the minor iiguies are all painted with Vugilian or Homeiic which daits foith md %n a few hours traverses the Oaueasus, and 
pigments In the delineation of character our poet is jueither with a “ winged ” leap flies across Zhs G'attgiss , oi when the Cartha- 
veiy powerml not very consistent His ima^nation was too weak gmians after Capua launch their speais but are too enervated 
to realize the actors with distinctness and. individuality. Hxs to make thrnn, whus , or when the plague-stncken. and faitune- 
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wasted men of Syiacuse luile their dimiuiblied faces, fai inthm 
than helmets, and caiefully shade their palloi lest hope should 
arise for the enemy In tbe avoidance ot ilietoucal aitiflte and 
epigrammatic antithesis Sihns stands in marked eontiast to Lucan 
Yet he cm be pointed , so of Fabins, “landuia cladumq^ne qnieta 
Mente capax”, and of Screvola, “Aspeia scmpex amaus et par 
cuiciinique peiiclo”, and of Africa, “ Altiix helloium bellatommijiie 
viroriim Tellns, nee fidens niido sine fiaiidibiis ensi ” Looking at 
Slims merely as a poet lie may not deserve liigh praise , hut, as he 
IS a unique specimen and probably the best of a once numeious 

S I 

S ILK IS a fibious substance pioduced by many insects, 
principally in the form of a cocoon or covering within 
which the creatures are enclosed and piotected duimg the 
period of their principal transformations The webs and 
nests, &c, fonned by spiders are also of silk But the 
fibres used foi manutacturing purposes ai e exclusively pro- 
duced by the mnlberry silk-moth of China, Bomhyx moii, 
and a few other moths closely allied to that insect (see 
vol IV p 596) Among the Chinese the name of the silk- 
worm IS “si,” Coiean “soi”, to the ancient Greeks it 
became knovn as a-jjp, the nation whence ifc came was to 
them Sppes, and the fibie itself uripmov, whence the Latin 
seufAm, the French soie, the Geiman Seide, and the Eng- 
lish sill 

The silk industry originated in China, and accoiding 
to native records it has existed there liom a very i emote 
period The empress Se-ling-slie, wife of a famous 
emperor, Hwang-te (2640 bo), encouiaged the cultivation 
of the mulberry tree, the leaiing of the woims, and the 
reeling of silk This empiess is said to have devoted 
heiself personally to the care of silkworms, and £>lic is by 
the Chinese credited with the invention of the loom A 
voluminous ancient literatuie testifies not only to the 
antiquity but also to the importance of Chinese sencuUure, 
and to the care and attention bestowed ou it by royal and 
noble families The Chinese giiaided the secrete of then 
valuable art with vigilant jealousy , and tlieie is no doubt 
that many centuues passed before the cultme spread be- 
yond the couiitiy of its origin Tliiough Corea a know- 
ledge of the silkworm and its produce reached Japan, 
but not before the early jiait of the 3d century Cue of 
the most ancient books of Japanese histoiy, the Mdiongx^ 
states that towards 300 a d some Corcans were sent from 
Japan to China to engage competent people to teach the 
arts of weaving and preparing silk goods They hiought 
with them four Chinese girls, who instraoted the court and 
the people in the art of plain and figuied weaving, and 
to the honour of these pioneer silk weavers a temple was 
erected in the province of Setsu Great efforts were made 
to encourage the industry, winch from that period glow into 
one of national importance At a period piohably little 
latei a knowledge of the working of silk travelled west- 
ward, and the cultivation of the silkwoim was established 
in India According to a tradition the eggs of the insect 
and the seed of the mulberry tioo were earned to India by 
a Chinese princess concealed m the lining of hci headdress 
The fact that sericulture was in India first established in 
the valley of tlie Brahmaputia and m the tract lying 
between that rivei and the Ganges rendcis it probable 
that it was intioduced overland from, the Chinese empire 
Erom the Ganges valley the silkworm was slowly carried 
westward and spread in Kliotan, Persia, and the states ot 
Central Asia 

Most critics recognize in the obscure word dmesheh, 
Amos ill. 12, a name of silk coriespouding to the Arabic 
dimaks, late Greek fx&aia, English damasl, and also follow 
the ancients in understanding mesht, Ezek xvi 10, 13, of 
“silken ganzo,” But the first notice of the silkworm in 
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class, the pieseivation of his poem among the leniaiiis of Latin 
liteiature is a fortunate accident 

The poet’s full name, Ti Catuis Silius Ifcaliciis, is picseiied m an inscuption 
(C / Z , VI 198-1) The poem was Uiscoi eied m a MS , possibly at Constance, by 
Poggio, m 141G 01 1417 , fiom tins now lost MS all existing MSS , which belong 
entlioly to the loth centmy, aie deiivcd A valuable MS of the Stii oi 9tb 
century, found at Cologne by L Camon m the lattei pait of the IGtli centiuj, 
disnppeuLdhOOn aftM Its discoieio Tw o etfiiitmes p; tticipes appened at Romo 
m 1471 , the puncipal editions since ln\e been those of lleinsiua (IGOO), Diaken- 
boicli (1717), and Linasti (Leipsit,, 1791) A useful vai loi um edition is tliat of 
Lemaiie (Pans, 182$) The lecent Incuh attonc'i on Siliiis ate mostly small 
pamphlets, enuraeiated by Engelmana (Rt6Z Script Class (J S K) 

L K 

"Western hteiatuie occurs in Aristotle, Hist Anim , v 19 
(17), 11 (6), where he speaks of “a great woim which 
has horns and so diffeis from others At its fiist meta- 
morphosis it produces a catei pillar, then a bombylius, 
aud lastly a chrysalis, — all these changes taking place 
within SIX months From tins animal women separate 
and reel off the cocoons aud afterwards spin them It 
is said that tins was first spun in the island of Cos by 
Pamphile, daughtei of Plates ” Aristotle’s vague know- 
ledge of the worm may have been derived from informa- 
tion acquired by the Greeks with Alexandei the Gicat, 
but long before this time raw silk must have begun to 
be imported at Cos, wbeie it was woven into a gauzy 
tissue, the famous Coa vesiis, which levealed lather than 
clothed the form 

Towards the beginning of the Christian era raw silk 
began to form an important and costly item among the 
piized pioducts ot the East which came to Borne Allu- 
sions to silk and its source became common in classical 
iiteiaturo, but, although these lefeicnccs show famihaiity 
with the material, they are smgulaily vague and inaccuiate 
as to its source, oven Phuy know nothing more about the 
silkworm than could be learned from Aristotle’s description 
The silken textures winch at first found tlicir way to Eome 
woie necessarily of enormous cost, and their use by men 
was deemed a jnece of effeminate luxury Eiom an anec- 
dote of Aurelian, who neither used silk himself nor would 
allow his wife to possess a single silken gaiment, wo learn 
that silk was woitb its weight in gold 

notwithstanding its puce and the lestraints othorwiso 
put on the use of silk the trade grew Under Justinian 
a monopoly of the trade and maniifacturo was reseivod to 
the emperoi, and looms, worked by wmmen, weio sot up 
within the imperial palace at Constantmopie Justinian 
also endeavoured, through the Christian pi nice of Abys- 
sinia, to divert the tiade from the Persian loute along 
which siUc was then brought into the east of Europe In 
this he failed, but two Pei sian monks who had long resided 
in China, and there learned the whole ait and mystery of 
sdkworm rearing, arrived at Constantinoplo and imparted 
tliDii knowledge to the emperor By him they wero 
induced to return to China and attempt to bring to 
Europe the material necessary for the cultivation of silk, 
which they effected by concealing the eggs of the silkwoim 
in a hollow cane From the precious contents of that 
bamboo tube, brought to Constantinople about the year 
550, were produced all the races and varieties of silkworm 
winch stocked the "Wostern woilcl, and which gave trade, 
prosperity, and untold wealth to great communities foi 
more than twelve hundred yoais The necessity for again 
going to the East for a supply of silkworm eggs has only 
arisen in our own day 

Under the care of the Greeks the silkworm took kindly 
to its "Western home and flourished, and the silken 
textures of Byzantium became famous At a later period 
the conquering Saracens obtained a mastery over tho 
trade, and by them it was spread both cast and west, — 
the textures becoming meantime impressed with the 
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patterns and colouis peculiar to that people They 
established the trade in the thiiving tomis of Asia Minor, 
and they planted it as far west as Sicily, as Sicilian silks 
of the 12th century with Saracenic patterns still testify 
Ordericus Yitalis, who died in the first halt of the 
12th century, mentions that the bishop ot St Evroul, in 
Normandy brought with him from Apulia lu southern 
Italy several large pieces of silk, out of the finest of which 
four copes were made for his cathedral chanters The 
cultivation and manufacture spread northwards to Florence, 
Milan, Genoa, and Venice — all towns which became famous 
for silken textures in mediaeval times In 1480 silk 
wearing was begun under Louis XI at Touis, and in 1520 
Francis I brought from Milan silkworm eggs, which were 
reared in the Rhone valley About the beginning of the 
17th century Olivier de Seires and Lafifemas, somewhat 
against the will of Sully, obtained royal edicts favouring 
tbe growth of mulberry plantations and tbe cultivation of 
silk , but it cannot be said that these industries weie 
firmly established till Colbert encouraged the planting 
of the mulberry by premiums, and otherwise stimulated 
local efforts 

Into England silk manufacture was introduced during 
the reign of Henry VI , but tlie first serious impulse to 
manufactures of that class was due to the immigration in 
1585 of a large body of skilled Flemish weavers who fled 
from the Low Countries in consequence of the struggle 
with Spain then devastating their land Precisely one 
hundred years later religious troubles again gave the 
second and most effective impetus to tbe silk-tiade of 
England, when the revocation of the edict of Nantes sent 
simultaneously to Switzerland, Germany, and England a 
vast body of the most skilled artisans of France, who 
planted in these countries silk- weaving colonies which aie 
to this day the principal rivals of the Frencli manufac- 
turers The bulk of the French Piotestant weavers 
settled at Spitalfields, London, — an incorporation of silk 
thiowsteib having been there foimed in 1629 James I 
used many efforts to encourage tbe planting of tbe 
mulberry and tbe rearing of silkworms both at borne and 
in tbe colonies In 1825 a public company was formed 
and incorporated under tbe name of tbe British, Irish, 
and Colonial Silk Company, with a capital of .£1,000,000, 
principally with the view of introducing sericulture into 
Ireland, but it was a complete failure, and the rearing of 
the silkworm cannot be said ever to have become a branch 
of British industry 

In 1522 Cortes appointed officials to introduce sericul- 
ture into New Spam (Mexico), and mulberry trees were 
then planted and eggs were Tarougbt from Spain Tbe 
Mexican adventuie is mentioned by Acosta, but all trace 
of tbe culture had died out before the end of the century 
In 1609 James I attempted to reinstate tbe silkworm on 
tbe American continent, but his first effort failed thiough 
shipwieck. An effort made in 1619 obtained greater 
success, and, tbe materials being present, the Virgnnan 
settlers were strongly uiged to devote attention to the 
profitable industry of silk cultivation Sericulture was 
enjoined under penalties by statute , it was encouraged by 
bounties and rewards , and its prosecution was stimulated 
by learned essays and rhapsodical rhymes, of which this is 
a sample — 

Wliere 'Wormes and Food doe naturally abound 

A gallant Silken Tiade must there be found 

Yiigmia excels the Woild m both — 

Envie noi malice can game say this tioth < 

111 tbs prospectus of Law’s great Compagme des Indes 
Occidentales tbe cultivation .of silk occupies a place among 
tbe glowing attractions which allured so many to disaster 
Onward till tbe period of tbe War of Independence 


bounties and otbei lewards for the rearing of worms and 
sdk filatuie continued to be offered, and just when tbe 
war broke out Benjamin Fianklm and others wure engaged 
in nuising a Mature into healthy life at Philadelphia 
With the lesumption of peaceful enterprise, the stimulus of 
bounties was again applied — first by Connecticut in 1783 , 
and such efforts baie been continued sporadically down 
almost to the present day Bounties were last offered by 
the State of California in 1865-66, but tbe State law was 
soon repealed, and an attempt to obtain State encourage- 
ment again in 1872 was defeated About 1838 a specu- 
lative mania for the cultivation of silk developed itself 
with remarkable seventy in the United States It was 
caused principally through the representations of Samuel 
"VYhitraarsh as to the capabilities of the South Sea 
Islands mulbeiry (J/o? its mulhccmhs) for feeding silkworms , 
and so intense was the excitement that plants and crops 
of all kinds were displaced to make room for plantations 
of mulUcaulu In Pennsylvania as much as |300,000 
changed hands for plants m one week, and frequently tbe 
young trees were sold two and three times over within 
a few days at ever-advancing prices Plants of a single 
year’s growth reached the ridiculous price of $1 each at 
the height of the fever, winch, however, did not last long, 
foi in 1839 the speculation collapsed, the famous Morus 
multxcaulis was found to be no golden tree, and the costly 
plantations weie uprooted 

The most singular feature in connexion with the history 
of silk is the persistent efforts which have been made by 
monarchs and other potentates to stimulate seiiculture 
within their dominions, efforts which continue to this day 
in British colonies, India, and America These endeavours 
to stimulate by artificial means have in scarcely any 
instance resulted in permanent success In truth raw silk 
can only be profitably bi ought to the market where there 
IS abundant and very cheap labour, — the fact that China, 
Japan, Bengal, Piedmont, and the Levant aie tbe principal 
producing locabties making that plain 



Pig 1 —Somlyx moi i (male) 


The SilLiooim 

Tbe mulberry-feeding moth, Bombyx mon, which is the 
principal source of silk, belongs to tli& Bombycidss, a family 
of Lepidoptera m which 
aie embraced some of tbe 
largest and most hand- | 
some moths (see vol iv 
p 596) B mon is itself 
an inconspicuous moth 
(figs 1 and 2) of an ashy 
white colour, with a body 
m tbe case of tbe male 
not half an inch in length, 
the female being a little 
longer and stouter Its wings are short and weak , tbe 
fore pair are falcate, and tbe bind pair do not reach to the 
end of the body The 
larva (fig 3) is hair-f 
less, of an ashy grey or ' 
cream colour, attains 
to a length of from 3 
to 3|- inches, and is 
slender in comparison 
with many of its allies 
The second thoracic 
ring IS humped, and 
there is a spme-hke 

horn or protuberance j (t.™..) 

at the tail The 

common silkworm produces as a rule only one generation 
during the year, but tbeie are races m cultivation which 

xxn. — 8 
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are bivoltine, or two-geneiationed, and some aie miilti- 
voltme Its natural food is tlie leaves of mulberry trees 
The feillr glands or vessels consist of two long thick-walled 
sacs running along the sides of the body, 
which, open by a common orifice — the 
spinneret or seiipositor— on the iindei lip 
of the larva Tig 4 represents the head (a) 
and feet {h, h) of the common silkwoim, 
while c is a dia- 
grammatic view 
of the silk glands 
As the larva ap- 
proaches mail 
these vessels 
come gorged 

a clear viscous fluid, which, upon being exposed to the air 
immediately hardens to a solid mass Advantage is taken 
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ot this peculiarity to pi spare from fully-developed larvoe 
silkworm gut used toi casting lines in lod-lishing, and 
for numerous othei purposes whore lightness, tenacity, 
flexibility, and strength are essential The laivm aie 
killed and haidened by steeping some hours m strong 
acetic acid, the silk glands aie then sepaiated fiom the 
bodies, and the viscous fluid diawn out to the condition 
of a fine uniform line, winch is stretched between puis at 
the extremity of a hoaicl The board is then exposed to 
the sunlight till the lines cliy and harden into the 
condition of gut The piepaiation of gut is, howevei, 
merely an ummpoitant collateial manufacture When 
the larva is fully mature, and leady to change into the 
pupa condition, it proceeds to spin its cocoon, in whioh 
operation it ejects from both glands simultaneously a Imo oi 
thread about 4000 yards m length, moving its head loimcl 
in regular order continuously foi three days oi thereby 
The thread so ejected 
forms the silk of com- 
merce, which as wound 
in the cocoon consists of 
two filaments — one fiom 
each gland — laid side by 
side and agglutinated 
into one fibre (Fi have) 
by their owp, adhesive 
consticuents Under the 
micioscope, therefore, 
cocoon silk presents the 
appearance (fig 5) of a 
somewhat flattened com- 
bination of two filaments Fig e — Mioi osoopic nppcaianco of Silk of 
placed sido by side, being * 

on an average fiom 033 to 036 mm broad by 020 to 025 
mm, m thickness The cocoons aro white or yellow in 
colour, oviform in shape, with often a constriction in the 
middle (fig. 6) According to race, &c, they vary eon- 
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siderably in size and weight, but on an av eiage they measuie 
from an inch to an inch and a halt in length, and fiom halt 
an inch to an inch in diametei They fonn 
hard, firm, and compact shells with some 
straggling flossy filaments on the exteiioi, 
and the inteiioi layers aie so closely and 
densely agglutinated as to constitute a 
paichment-liko mass which resists all 
attempts at imwinding The whole cocoon 
with its enclosed pupa weighs fioin 15 
giains foi the smallei laces to about 50 
giains foi the bieeds which spiu large 
cocoons Fiom two to thiee weeks after 
the completion of the cocoon the enclosed 
insect IS ready to escape , it moistens one 
end of its self-made prison, tlieieby enabling 
Itself to push aside the fibres and make an opening by 
which the perfect moth comes forth The sexes almost 
immediately couple, the female in fiom foui to six days lays 
hei eggs, niimbeung 500 and upwards , and, with that the 
life cycle of the moth being complete, both sexes soon die 

Se} icultui e 

The ait of seiiculture conceins itself wuth the icaiing of 
silkwoinis undci aitihcial oi domesticated conditions, their 
feeding, the foimation of cocoons, the seeming of these 
befoio they are injuiecl and pierced by the motlis, and tho 
maturing of a sufiicient luimbei of moths to supply 
eggs foi tho cultivation of the following year The first 
essential is a stock ot mulboiiy tiees adequate to feed the 
worms lu then laival stage Tho leaves piefoirod in 
Europe aie those of tho whito-fruitcd rnulbeiry, Month 
alba, but there aio numeious otlioi species which appeal to 
be equally suitable Tho soil in which the mulheiiy glows, 
and tho ago and condition of the trees, are impoitant 
factors in the success of silkwoim cultivation , and it lia^i 
been too often proved that the iniilberiy •will glow in 
situations where, fiom the natuie of the leaf the tices put 
foith and fiom other ciicuinstances, silkwoims cannot be 
profitably icaied An elevated position with dry fiiable 
well drained soil pioduces tho best quality of leaves, 
Tliioughout tho East tho species of mulbeuy cultivaLod 
aie numeious, but, as these trees have boon grown for 
special pui poses at least foi tlnee tliousaml years, tliey 
show tho complex vaiiations pcculiai to most cultivated 
plants 

Tho eggs of tho silkworm, called grcmie, aio hatched out 
by artificial heat at the peiiod when tho mulboiry leaves 
aro leady foi the feeding of tho larvai These^ eggs aio 
very minuto — about one hundred weighing a grain , and a 
vast number of hatched worms may at first bo kept in a 
small space, but the lapid growth and voracious appetito 
of tho caterpillars demand quickly increasing and amplo 
space Pieces of paper punctured with small holes aio 
placed over tho trays in which the hatching goes on , and 
tho worms, immediately they buist then shell, creep 
through these openings to tho light, and tlieieby scrape off 
any fiagmonts of shell which, adheung to their skin, would 
kill them by constriction The rcanng-liouso m winch tho 
woims are fed (Er. magnnnenc^ must he a spacious, well- 
lighted, and well-voiitilatod apartment, in. which scrupulous 
cleanliness and sweetness of aii aio essential, and in which 
tho temiiciaturo may to a certain extent bo under control 
Tho worms aio nioio liaidy than is commonly supposed, 
and onduro variations of temperature from 62” to 78" 
E. without any injuiy, but higher temperature is very 
detiimcntal The lower tho temperature at which tho 
worms aio maintained the slower is their growth and 
development , but their health and vigour aro increased, 
and the cocoon they spin is proportionately bigger The 






8 I 

worms mciease in size witli astomslimg rapidity, and no 
less remarkable is their growing yoracity Certain races 
moult or cast their skin three times during their larval 
existenee, but foi the most pait the silkwoim moults foui 
times — about the sixth, tenth, fifteenth, and twenty-third 
days after hatching As these moulting periods approach, 
the worms lose their appetite and cease eating, and at each 
period of change they aie left undisturbed and free fiom 
noise The worms fiom I oz of graine — numbering, say, 
40,000 — consume in then firiat stage about 6 1) of picked 
leaf, in the second 18 Ib, in the third 60 Ib, fourth 180 a, 
and in their final stage 1098 a, — m all 1362 Bi of miil- 
beiiy leaf , but fiom that is to he deducted about 590 Ib of 
unconsumed fragments removed m the littei, giving of 
leaf really consumed 772 An ounce of grame so treated 
may yield from 80 to 120 S) of cocoons, 85 per cent of 
which consists of the weight of chrysalides and lo per 
cent of pure cocoou The growth of the worms during 
their larval stage is thus stated by Count Dandolo — - 



Weight per 100 

Size Ml Lines 

■Worms newly hatched 

1 er 

1 

Aftei 1st moult 

15 t 

4 

5id „ 

94 „ 

6 

Scl „ 

400 „ 

12 

„ 4tli „ 

1628 „ 

20 

Gieatest weight and size 

9500 „ 

40 


"When the cateipiikrs aie mature and ready to uncleigo 
then tiansformation into the pupa condition, they cease 
eating for some time and then begin to ascend the brush- 
wood branches or echelletes provided for them, m which 
they set about the spinning of their cocoons Crowding 
of positions mu&t now be guaided against, to pi event the 
spinning of double cocoons {douhmi^ by two worms spin- 
ning togethei and so interlacing their threads that they 
cannot be reeled The insects complete their cocoons in 
fiom thiee to foui days, and lu two oi thiee dajs theie- 
after the cocoons are collected, and the pupa killed to 
prevent its furthei pi ogress and the bursting of the shell 
by the fully developed moth Such cocoons as aie selected 
for the pioduction of grame, on the other hand, aie col- 
lected, freed from the external floss, and preserv ed at a 
tempeiature of fiom 66“ to 72“ Fahr, and aftei a lapse of 
from eleven to fifteen days the moths begin to make 
their appearance The coupling which immediately takes 
place demands caieful attention , the males aie aftei waids 
thiown away, and the impregnated females placed in. a 
darkened apartment till they deposit their eggs 

DisectAOS — That the silkwoim la subject to many and seiious 
chseabes is only to be expected of a cieatiue wlucli foi xipwartls 
of 4000 jeais lia^. been piopagatcd under puiely aitifacial condi- 
tion and these most fieipiently of a vary insanitary natme, and 
where, not the healthy life of the insect, but the amount of silk 
it could be made to yield was the object of the cultivatoi Among 
the most fatal and disastious of these diseases with which the culti- 
vator had long to giapplc was “ muscaidme,” a malady due to the 
development of a fungus, Sotrytis lassictna, m the body ot thecatei- 
pillai The disease is peculiaily contagious and infectious, owingto 
the development of the fungus thiongli the skm, whence sjioies arc 
fieed, which, coming in contact with healthy catei pillars, fasten on 
them and germinate inwards, giving off corpuscles witluu the body 
of the insect Mnacaidine, however, has not been epidemic foi 
many yeai s But about the yeai 1863 anxious attention began to be 
given in Tianee to the ravages of a disease among silkw’orms, which 
from its alaiinuig pi ogress thieatened to issue in national disaster 
This disease, winch at a latei peiiod became known as “pebune,” 
—a name given to it by M de Quatrefages, pne of its many m- 
vestigatois,— had fust been noticed m Prance at Oaiaillon m the 
valley of the Durance iieai Avignon Pebune manifests itself by 
daik Spots m the skm of the larvde , the eggs do not batch out, w 
hatch imperfectly, the woims are weak, stunted, and unequal m 
growth, languid in movemeut, fastidious in feeding , many perish 
befoie coming to matuuty , if they spin a cocoon it is soft and 
loose, and moths when developed aie feeble and inactive When 
sufficient vitality remains to piodiice a second generation it shows 
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m increased intensity the feebleness of the preceding The disease 
is thus hereditary, but in addition it is virulently infectious and 
contagious Piom 1850 onvaids French cultivators were com 
pelled, m oidei to keep up their silk supply, to import giame fiom 
uninfected districts The area of mteetion incieasod rapidly, 
and with that the demand for healthy graine correspondingly 
expanded, while the supply had to be diawn fiom increasingly 
lemote and contiacted legious Paitly supported by mipoited 
the pioduction of siik m Fiance was maintained, and in 1853 
leached its maximum of 26,000,000 kilos of cocoons, rallied at 
117,000,000 francs Iioni that period, notwithstanding the 
impoitation atgieatcost of foreign graine, leaclimg m somejears to 
60,000 kilos, the production of silk fell off with staitling rapidity 
m 1856 it was not moie than 7,600,000 kilos of cocoons , m 1861 
and 1862 it fell as low as 6,800,000 kilos , and m 1865 it touched 
its lowest weight of about 4,000,000 kilos In 1867 De Qiiatiefages 
estmated the loss sufieied by Fiance in the 13 jears following 
1853, from decieased pioduction of silk and price paid to foreign 
cultivatois for graine, to be not less than one milliard of francs 
In the case of Italy, where the disease show^ed itself later but even 
more disastiously, affecting a much moie extended industry, the 
loss in 10 jeais De Quatiefages stated at two milliaids A loss 
of ^120, 000,000 steiling wnthin 13 yeais, falling on a limited aiea, 
and on one class within fiiess two countries, constituted indeed a 
calamity on a national scale, calling foi national effoit to contend 
with its devastating action The malady, moreover, spiead east- 
ward with alarming lapidity, and, although it was found to be less 
disastrous and fatal in Oiieutal eountues than m Europe, tho 
souices of healthy giaine became fewei and fewer, till only Japan 
was left as an nniidected source of Eniopean giame supply 
A seouige which so seziou&ly menaced the veiy existence of the 
silkwoim in the world necessarily attracted a gieat amount of 
attention Tire disease was studied by the most eminent men of 
science , repoits and suggestions innumerable weie made, and a 
whole pharmacopoeia of lemedies proposed So eaily as 1849 M 
Gudrm Meneville obseived in the blood of diseased silkw orms cei 
tain vibratory coipuscles, but neither did he nor the Italian Signor 
Filippi, who studied them latei, connect them distinctly with the 
disease The corpuscles were first accinately desciibed by Signor 
Coinalia, whence they are spoken of as the coipuscles of Cornaha 
The Flench Academy charged MM de Quatiefages, Decaiane, and 
Peligot with the study of the disease, and these loained men issued 
two elaboiate repoits— .Etudes siir les Maladies Actuelles dcs Vers cc 
Soze, 1859, and Mouzellea Eeclmches sui Ics Maladies Actuelles cles 
Vais a Eoie, 1860 , but the suggestions they weia able to ofler had 
not tho effect of stopping the maioh of the disease In 1865 M 
Pastern undeitook a Government commission foi the investigation 
of the malady Attention had been pneviously duected to the 
coipuscles of Coiiiaha, and it had been found, notionly that they 
occuried m the blood, but that they goiged tho W'hole tissues of 
the insect, and then presence in the eggs themselves could bo 
micioscopieally demonstiated Pastern set himself to elucidate 
the life-lustoiy of these coipuscles, and ho soon established (1) that 
the corpuscles aia the special chaiactenstic of tlio disease, and that 
these mvauahly manifest themselves, if not in eailier stages, then 
in the mature moths , (2) that the corpuscles aie paiasites, and not 
only the sign hut tho cause of the disease , and (S) that the disease 
manifests itself by heiedity, by contagion with diseased worms, 
and hy tho catuig of leaves on which corpuscles die spiead In 
tins connexion he established the voiy impoitdiit practical con- 
clusion that woims which coiitiact the disease dining then own 
life-cycle letam sufficient vitality to feed, develop, and spin their 
cocoon, although the next geneiation is iiivaiiably infected and 
sliows the disease in its most viiulent and fatal form But this 
fact enabled the cultivatoi to know with assurance whether the 
woims on winch he bestowed lus laboui would yield him aliaivest 
of silk Ho had only to examine the bodies of the moths yielding 
his giaino if they weie free fiom disease then a crop was sure, if 
they weie infected the education would assiiiedly fail Pasteur 
brought out the fact that the malady had existed fiom remote 
periods and m many unsuspected localities lie found eoipuselss 
in Japanese cocoons and in many specimens which had been pre- 
served for lengthened peiiods m public eollections Thus he came 
to the conclusion that tho malady had been inheient in many suc- 
cessive geneiations of the silkworm, and lliat the epidemic condition 
was only an exaggeiatioii of a normal state bi ought about by the 
method of cultivation and production of giauie pm sued The cure 

proposed by Pasteui was simply to take caie that the stoolc whence 

S ame was obtained should ho healthy, and the offspring would 
LOii he healthy also Small educations leaied apait nom the 
ordinaiy magnanerie, for the production, of graine alone, ‘were re- 
commended At inteivals of five days after spinning iskeir cocoons 
specimens were to be opened and the chrysalides e3;aij!imed micro- 
scopically foi coipuscles Should none have appeared tall towards 
the peiiod of iiausfoimation and escape of the moths, the eggs 
sahsequently hatched out might be depended on to yield a fer 
crop of Bilk, should the moths prove peifectly free fiom corpuscles 
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aftei depositing tlieii eggs tlie next genciation. Mould certainly lire 
well tliiougli the laival stage Foi special tieatment towards the 
legeneiation of an infected lace, the nio&t lobust uoims wcie to be 
serected, and the moths issuing fiom the cocoons woie to he coupled 
in numbered cells, wheie the female was to be confined till she 
deposited her eggs The bodies of both male and female ueie to 
be examined foi coipuseles, and the eggs ot those found absolutely 
flee from taint were presei red foi similai “cellulai” tieatment m 
the following yeai Dy this lahoiious and painstaking method it 
has been found possible to le establish a healthy ^tock of valuable 
races from previously highly infected bieeds The leaiingof woims 
in smiill educations iindei special supei vision has been found to be 
a most effective means of combating pebrine In the same way the 
leaiingof ivoimsfoi giaine in the open air, and under as fai as 
possible natural conditions, has pioved equally valuable towaids 
the development of a liaidy, vigorous, and untainted stock The 
open ail education was oiiginally piojiosed by Di Cliavannes of 
Lausanne, and largely earned out in the canton of Vaud by M 
Eoland, who reared his woims on niulbeny tiees enclosed within 
“manchons” or cages of wiie gauze and canvas The insects 
appeared c[nickly to leveit to natuial conditions , the moths bi ought 
out m open aii weie strongly marked, lively, and active, and eggs 
left on the trees stood the seventy ot the winter well, and hatched 
out successfully in the following season M Roland’s expeiiencc 
demonstrated that not cold but heat is the agent which saps the 
constitution of the silkwoim and makes it a leady piey to disease 
TFzld Silks —The lavages of pebmie and othei diseases had the 
elFect of attiacting prominent attention to the numeious othei 
insects, allies of the mnlbeiiy silkwoim, wliicli spin seiviceablo 
cocoons It had been pieviously pointod out by Capdain Hutton, 
who devoted gieat attention to the silk question as it affects the 
East Indies, that at least six species of Bovibyx, diffenng fiom B 
mon, but also mulbeiiy- feeding, aie moie oi less domesticated in 
India Those 
include B tex- 
tor, the boio- 
pooloo of Ben- 
gal, a large 
species having 
one geneiatioii 
yeaily and pro- 
ducing a soft 
flossy coooon , 
the Chinese 

monthly woira, B sinensis, Inv lug 
several geneiation®, and making 
a small cocoon, and the lladiasi 
woim of Bengal (JS ctaisi), the 
Dassee or Desinoiru of Bengal (B 
fortimaius), and B avacanciisis, 
the Burmese worm, — all of which 
yield seveial generations in the 
year and foim leelahle cocoons 
Besides these theie aie many othei 
mulbeiry feeding Boinlycndn, m tho East, pimcipally helonging to 
the genera Theophila, and OciiMia, the cocoons of which have not 
attiacted cnltivatois The moths yielding wild silks nluch have 
obtained most attention belong to the extensive and handsome 
family Scdurnidse The ' 

most important of the ■ ^ 

species at the pieseiit wliv, 

timers the Chinese tussiir 
01 tasar worm, Antherm 
jiei nyi (figs 7, 8), an oak- 
feedmg species, native of 
Mongolia, fiom which is 
deiived the gieatei part 
of the so-called tussnr 
silk now impoited into 
Europe Closely allied 
to tins is the Indian 
tussui moth (fig 9) Aii- 
therma myhtta, found Fiq S -Cocoon ol Anther xapempi 
thiougbout tho whole of India feeding on the bhci tiee, Zizyplms 
lu^nba,, and on many othei plants It yields a huge compact coioon 
(fig 10) of a siheiy giey coloiii, winch Mi Thomas Wai die of Leek, 
who has devoted a gieat amount of attention to the wild silk ques- 
tion, has succeeded m reeling Hoxt in piomising qualities is tho 
muga 01 moonga woiin of Assam, A'ivthcrsea assmia, a species to 
some extent domesticated iii its native countiy Tho yama-mai 
woiin of Japan, Anthereea (Sarnia) yama nmi, an oak foodoi, is a 
1 ace of consideiable iinpoitance in Japan, wheie it was said to bo 
.lealonsly giiaidcd against foieignois Its eggs weio fiist sent to 
Europe by M Duchcne clu Bellocouit, Eicnch consul genei al in 
Japan in 1861 , but early in Maich following they hatched out, 
when no leaves on which the laivm would food wcio to be found 
In April a single wonn got oak-buds, oil winch it thiovo, and ulti- 




mately spun a cocoon whence a female moth issued, fiom which M 
Guciin ilenev ille named and desei ibed the species A £ui tbei supply 
of eggs was secretly obtained by a Dutch physician M Pompe van 
Meedeivooit in 1863, and, as it was now known that the wonn was 
an oak-fccdei, and 
would thuve on tho 
leaves of European 

oaks, gieat lesnlts - -- ^ - 

weio anticipatedfiom 
the cultivation ot the 
yama-mai These ex- 
pectations, howevei,/ 



i 9 —Anlherma mylitla (female) 


foi vaiioiis reasons, 
have been disap- 
pointed The moths 
hatch out at a peiiod 
when oak leaves ai e 
not ready foi then 
feeding, and the silk 
is by no means of a 
quality to coinpaic 
with that of ilio 
common mulbeiry 
woim Themezan- 
kooiie moth of the 
Assamese, AntJier a a 



mezankooiict, yields a valuable cocoon, as does also the Atlas moth, 
Attaeus atlas, which has an omnivoious laiva found tliioughout 
India, Coylon, Buimah, China, and Java The Cynthia moth, 
Attaeus cynthia, is domesticated as a soiuce 
of silk in ccitain piovinces of Cliiim, wlicio ^ 
it feeds on the Ailanthus glandulosa The 
eiia 01 aumdi moth of Bengal and Assam, At- 
tacusomm, which feeds on tho castoi-oil plant, 
yields seven geneiations ycaily, foiming loose 
llossy orange led and soinotunes white cocoons 
The ailanthus silkworm of Europe is a hybrid 
between A csjntliut and A ncim, lii&t obtained 
by Gu6uu Minovillo, and now spread thiough 
many silk-gi owing legions These aio only a few 
of the moths fiom which siUcs of vaiioua useful- 
ness can be pioduccd , but none of these pioseuts 
qualities, saving pel haps cheapness alone, which i 
can put them ui competition with common silk 

Physical and Chemical Belations of Ssll 
Common cocoons enclosing chrysalides 
weigh, each from 16 to 50 grains, or say 
from 300 to 600 of small bicods and fiom 
270 to 300 of laigo bieeds to tho lb One- 
seventh of tins weight is pure cocoon^ and 
of that not more than one-half is obtamahlo as reeled silk, 
tho remainder consisting of surface floss and of hard gummy 
husk 01 “ knuh The total length of double thread or 
“ have ” which the sxlk-worm winds into its cocoon may 
amount to 4000 yards , the quantity rcolablo theiefrom 
lately exceeds 900 yards, and may lango fiom 330 to 650 
yards It is found that the leelablo fibre is as a rule 
thickest and strongest at the puddle poition, tapeiing down 
very notably towards each oxtiemity In 1885 Mr T 
Wardle of Leek showed by an claboiato senes of measuio- 
ments that the tiansverse section of common silk double 
thread or have measures on the average to m 

at the thinnest and from to in at tho thickest part, 
and in soma instances the middle was one-third thicker, 
stronger, and more elastic than tho ends As a great deal 
of silk remains on tho husk after reeling, it is obvious 
that the thread last emitted by tho silkworms on tho inner 
wall of tho cocoons must be of extreme tenuity Tho silk 
of the various species of Antheicea and Attaeus is also 
thicker and skonger at the centre of the reeled portion than 
toivards its extiemities; but the diameter is nncli greater 
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than that of common silk, and the filaments under the 
microscope (fig 11) present the appearance of flat hands, 
the exudation from the 
two spinnerets being 
joined at their flat edges 
On this account the fitoes 
of tussur silk tend to split 
up into fine fibrillm under 
the various preparatory 
processes in manufactur- 
ing, and its riband sti uc- 
ture IS the cause of the 
glassy lustre peculiar to 
the woven and finished 
fibres 

Silk fibre consists 
essentially of a centre or ll— Microscopic appeaiance of Silk of 

n ■^•1 ,1 Chinese Tiissui 

core of fibroin, with a 

covering of sericm or silk albumen, and a little waxy and 
colouring matter Fibroin, which is analogous to horn, hair, 
and like dermal products, constitutes about 66 per cent of 
the entile mass, and has a composition represented by the 
formula CisHigNjOg It has the characteristic appearance 
of pure silk, — a bnlliant soft white body with a pearly 
lustre, — insoluble in watei, alcohol, and ethei, but it dis- 
solves freely in concentrated alkaline solutions, mineral 
acids, strong acetic acid, and in ammoniacal solution of 
oxide of coppei Seiicin, which constitutes the gummy 
coveiing (Fi gres) of the fibie, is a gelatinous body which 
dissolves leadily in warm soapy solutions, and in hot 
water, in which on cooling it foims a jelly with even as 
little as 1 per cent of the substance It is precipitated 
from hot solutions by alcohol, falling as a white powdei 
Its formula IS a^H ijNsOg Accoiding to the leseaiches 
of P Bolley, the glands of the silkivorin contain semi- 
liquid fibroin alone, and it is on exposure to the air that 
the surface is acted on by oxygen, transfoiming the ex- 
ternal pellicle into the moie soluble form of seiicin Silk 
IS highly hygroscopic, taking up as much as 30 per cent 
of water without feeling perceptibly damp It is a most 
jieifect non-conductor of electricity, and in its dry state the 
iibios frequently get so electrically excited as to seriously 
interfere with their woiking, so that it becomes necessary 
to moisten them with glycerin or soapy solutions Silk is 
leadily distinguished from wool and other animal fibres by 
the action of an alkaline solution of oxide of lead, which 
darkens wool, &c , owing to the sulphur they contain, but 
does not affect silk, which is free from that body Again, 
silk dissolves fieelyin common nitric acid, which is not 
the case with wool Fiom vegetable fibres silk is readily 
distinguished by the bright yellow colour it takes fiom a 
solution of picric acid, which does not adhere to vegetable 
substances The rod-like appearance of silk and its 
absence of markings under the microscope are also easily 
recognizable features of the fibre 

Silh Mamtfactm e 

Here we must distinguish between the reeled silk 
and the spun or waste silk manufactures The former 
embraces a range of operations peculiai to silk, dealing 
as they do with continuous fibres of great length, whereas 
m the spun silk industry the raw materials are treated 
by methods analogous to those followed in the treat- 
ment of other fibres It is only floss, injured and un- 
reelahle cocoons, the husks of reeled cocoons, and other 
waste from reeling, with certain wild silks, which are 
treated by the spun silk process, and the silk thereby 
produced loses much of the beauty, strength, and brilliance 
which are characteristic of the manufactures from reeled 
silk 



Filature o? Feeling — When the cocoons have been, gatheied 
the ehiysalides they contain are killed eithei by dry heat oi by 
exposure to steam. All cocoons stained by the piomatuie death of 
the chrysalides {cinques), pieiced cocoons, double cocoons, and any 
from other causes rendeied uiiieelnble, are put aside foi the spun- 
silk manufactuie Then the uiiiiijmed cocoons aie by themsehes 
sorted into classes having smiilai shades of colour, size, and 
quality of fibie This assoitment is of great consequence foi the 
success of the reeling opeiations, as uniformity ol quality and 
evenness and legulaiity ol hbie aie the most valuable featuies 
in law silk The object of reeling is to king together the 
filaments (bate) from tv\o oi iiioie (generally four oi five, but 
sometimes up to tventy) cocoons, and to foini them into one con- 
tinuous, unitoim, andiegulai strand, v Inch constitutes the “law 
silk ” of commeice To do tins, the natural gum of the cocoons 
which holds the filaments togethei must be softened, the ends of 
the filaments of the required numbei of cocoons must be caught, 
and means must be taken to unwind and lay these filaments 
togethei, so as to foim a single unifoim lounded stiand of law 
silk As the reeling pioceeds the leeler has to give the most 
careful attention to the thickness of the strand being produced, 
and to mtioduee new cocoons in place of any fiom which the 
leelable silk has become exhausted In tins way a continuous 
nnifoim fibre or stiand of law silk of indefinite length is pioduced 
The apparatus used foi these purposes in some localities is of a 
veiy primitive kind, and the leeling being uneven and lumpy the 
silk IS of lufeiior quality and low value With compaiatively 
simple apjiliances, on the othez hand, a skilled reeler, with tiained 
eye and delicate touch, can pioduce law silk of lemarkably smooth 
and even quality According to the method commonly adopted 
in Hoith Italy and Fiance the cocoons are for a few minutts 
immeised in watei a little undei the boiling point, to w'hich a small 
quantity of alkali has been added A giil with a small hand biu&li 
of twigs keeps staring them in the watei till the sillc softens, and 
the outer loose fibies (floss) get entangled with the twigs and 
come off tdlthe end of the mam filament {maitie Imi) is found 
These ends being seemed, the cocoons are tiansfeired to a basin oi 
tiay contammg watei heated to from 75“ to 85“ Falir , in wlimh they 
float while the silk is being reeled ofl If the watei is too cold the 
gum does not soften enough and the cocoons use out of the basm 
in leeling , if it as too hot the cocoons collapse and fall to the 
bottom The ends of the lequisito number of filaments being 
brought togethei, they me passed tluougli an eyelet or guide, and 
sinilaily another equal set aie passed tluough a coiiespondiiig 
guide The two sots of filaments are then crossed or twisted 
aiound each othei seveial turns as if to make one thread, aftei 
which they aie sepaiated and passed thiough separate guides to 
the leel lound which they aie sepaiately wound When a laige 
numbei of cocoons aie to be combined into one stiand they may be 
leeled from the tiay in four sots, which aie fiist mossed in pans, 
then combined into two, and those two then mossed and aftci- 
waids combined into a single stiand The object of mossing 
{oioissage) is to loiiud, smooth, and condense the separate filaments 
of each set into one stiand, and as the smface of the filaments aio 
gummy and adhesive it as found on diyingtliat they have agglutin- 
ated into a compact single fibie of raw silk In the most approved 
modem filatnies there is a separate cocoon boiler {miscuse), an 
oblong tank containing watei boiled by steam heat In these the 
cocoons aie immeised ui rectangulai peifoiated boxes for about 
tliiee minutes, when they aie tiansfeiied to the beating machine 
(baUeiisc), an eaitlienw'aie tiough luiviiig a peifoiated fake bottom 
thiough wdiich steam keeps the water at a lemperatuie of from 
140° to 160° In this vsatei the cocoons aio kept stming by small 
kushes rotated by mechanical means, and as the silk softens the 
kiishes giadually use out of the watei, bringing entangled with 
them the loose floss, and thereby levealiiig the mam filament of 
each cocoon The cocoons ais next, in sufficient number, tians 
feiied to the leelei’s tray {baaineUa), wdieie the water is heated 
to about 120° From the tiay the filaments aie earned through a 
senes ot poicelaia and glass eyelets, so aiianged that the stiand 
letums on itself, two portions of the same stiand being crossed oi 
intertwisted for rounding and consolidation, instead of the cioissago 
of two separate stiands as in the old method The reel to which 
the raw silk is led consists of a light six-armed frame, enclosed 
within a wooden casing having a glass fiame in front, the enclosme 
being heated with steam-pipes To keep the stiands fiom diiecily 
overlaying each othei and so adhering, the last guide through 
which the silk passes has a i ecipiocating motion whereby tlie flbi o is 
distiihuted within certain limits over the leel A sectional view 
of the reeling apparatus and airangements — now m common use in 
Italy— is shown in fig 12 

Thromng — ^Raw silk, being still too fine and delicate for ordin- 
ary use, next undeigoes a senes of opeiations called throwing, the 
object of winch is to twist and double it mto more substantial 
yarn The first opeiation of the silk thiowster is winding He 
leceives the raw silk lu hanks as it is taken from the leel of the 
filature, and putting it on a light reel of a similar construction, 
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called tilt '5\\ifts, lie -ttuids it on Loblnns mtli aiapid lecipioeating 
motion, so as to lay tlie fibie m diagonal lines These bobbins aie 
then in general taken to the fiist spinning fiame, and theie tlie 
single stiaiids leceivo then fiist tnist, nlncli lounds them, and 
preients the compound fihie fioni splitting up and separating 
lyheii, by the siibseq^ueiit scoiiiing opeiations, the gum is lemoved 
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lyliich piesently hinds them into one ITett follows the opeiatioii 
of cleaning, in which the silk is simply leeled fiom one bobbin to 
anotliei, but on its W'nyit passes through a slit which is snliicientlT 
wide to pass the filament hut stops the motion when a thick 
lump 01 nib is pi esented In the doubling, which is the next pi ocess, 
two or more filaments ai e w ound togetliei side hy side on the same 
reel, piepaiatory to then being twisted oi tin own into one yarn 
Bobbins to the niinibei of stiaiids which are to be twisted into one 
aie raountod in a cioel on the clonbliiig fiame, and the strands are 
passed ovei smooth lods of glass oi metal tlnongh a recipiocating 
guide to the bobbin on winch they aie wound Each scpaiate 
stiand passes tliioiigh the eye of a fallei, winch, should the fibie 
break, falls down and instantly stops the inacliuie, thus effectually 
calling attention to the fact that a tliiead has failed The spin- 
ning or tliiowmg winch follows is done on a fiame with upright 
spindles and fiyeis, the yam as it is twisted being diawn forwaid 
tliiongh guides and wound on i evolving bobbins with a lecipiocat- 
lug motion Fioin these bobbins the silk is reeled into hanks of 
definite length foi the inaiket Numerous attempts have been 
made to simplify the silk-thi owing by combining two oi moio 
opeiations on one inacliine, but not as yet with much success 
Accoidiiig to the qualities of law silk used and the throwing 
opoiations luideigoiio the ]nmcipal classes of thrown silk aie — (1) 
“singles,” wdiicli consist of a single stiand of twisted lawsilk made 
up of the filaments of eight to ten cocoons, (2) tiam or w’oft 
thiead, consisting of two oi tliiee stiands of law silk not tw’isted 
before doubling and only lightly spun (tins is soft, flossy, and 
compaiatively weak) , (3) oiganziiie, the thiead used foi W'oips, 
made from two and raiely tliiee twisted stiands spun in the 
direction eontiaiy to that m winch they are separately twisted 
Silks foi sewing and omhroideiy belong to a different class fiom 
those intended foi weaving, and thiead makeis throw then law 
silks in a manner peculiai to theiiisolves 
Nmibeniiq of Sill — The nuiiibGi’ing {titrage) of law and thrown 
silks, by winch the size oi finoness of the yam is stated, is deter 
mined by constant length with vaiiable weight, whereas other 
yarns aie indicated by constant w’eight with vauablo length The 
oiigiiial standnid length was 9600 Pans ells = ll,400 moties, tlie 
number being the weight in denieis of 24 giains=l 275 giammos 
This still leniains the most common staiidaid, and in piactice the 
number is asceitcuned by the weight in giains, of a denier of a 
hank contaiiinig 476 metres (properly 476 1 meties=>400 Pans ells) 
According to this standard a single cocoon filament weighs 2 to 
3 6 deniers, a 3 to 4 cocoon strand ranges fiom 7 to 10 deniers, 
and a 16 oi 17 cocoon stiand is numbered from 48 to 62 Spun 
silk is nnmbeied on a diffeient principle In the United Kingdom 
it IS detoiminod hy the cotton standaid, the numbei of skeins of 
840 yards per lb In Continental manufacturing centies generally 
the standaid is the nnmboi of dclieveaiix of 600 metres contained 
111 a half kilogi amine, or, moie simply, the numbei of kilometres 
pel kilograninie Accoiding to the lesolnlion of the international 
congress for piomoting uniformity in the numbering of yams, 
held at Vienna in 1873 and at Biussels in 1874, the grade of silk 
ought now to bo expiessed by ten times tliomunber of grammes 
given by a hank of 1000 inetics 
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These methods of indicating giades of silk give, however, only 
the most impeifect idea as to the quality ot the thiead , and 
specially they convey no infoimation as to iiiiifoiniity of diametei 
and stiength To test the law mateiial in lespect of nnifoiniity 
a most ingenious Aineiican invention, the sciigrapli, has been 
intioduced, and is now laigely used Tlie seiigiaph has two leels 
mounted on one spindle, oi at least so aiianged that they make 
piecisely the same numbei of i evolutions The leels aie coveied 
witb india-iubbei, and No 2 is 3 pei cent gieatei in ciicum 
feience than No 1 The silk to be tested is placed on No 1 icel 
and fiom that wound on No 2, winch, being of gicatci diametei, 
rats a ceitain amount of stiain on the elastic fibie In passing 
lom the one leel to the othei the silk is earned ovei an agate 
hook attached to the boh of a peiidukim, so that the stiain on the 
jam IS communicated to the pendulum The stiam caused by the 
3 pel cent tension of comse vanes with the stiength of the yam 
to which it IS applied, being gicatei with inci eased stiength and 
thickness, and falling awmy just as the stiength of the yam 
deci eases Thus the yam in passing o\cr the agate hook keeps 
by its tension the pendulum at one particiilai position while it is 
nnifoim, but when it incieases in stiength it laises the pendulum 
higliei, and wdien it becomes weakei the pendulum falls To the 
extremity of the pendulum is attached a pencil oi inaikei, winch 
tiaees on a web of papei, tiavelling at a i ate in fixed piopoition 
to the winding, the changes in the pendulum, and thus is obtained 
a giaiiluc lecoid in a most distinct inaunei of eveiy vaiiation in 
the strength of the silk The piecise spot wdieio any impeifectioii 
occuis is shown on the tiaciiig, which thus not only absoliitel} 
CGitihos the quality of the yam, but also automatically measures 
the quantity leeled 

Goiulitiomng — Silk in the law and tin own state, as has alieady 
been pointed out, absoibs a largo amount of moistnie, and may 
contain fiom 20 to 30 pci cent ot watci withont being manifestly 
damp As it is laigely sold by weight it becomes nccessaiy to 
asceitam its condition in lespect of ahsoibed w’ater, and foi that 
pm pose official conditioning lionses aie established in all the con- 
sideiable centies of silk tiado In these the silk is tested oi con- 
ditioned, and a ceitilicate of weight issued in accoi dance with the 
lesults The silk is foi foiii horns exposed to a diy heat of 230° 
Fain , and immediately tlieieaftei weighed To the weight 11 pei 
cent IS added as the noiinal pioportion of w'atei held by the fibie 

Scowzng — Up to this point the silk fibie continues to be coin- 
paiatively lustioless, still, and liaisli, fioin the coating of albuiiini 
ons matter (gum oi gies) on its sniface As a prolimiiiary to most 
subsequent piocesses the leinoval of the w'liolo oi some poition of 
this gum IS nccessaiy by boiling off, sconiing, or deorcusage To 
boil off say 300 lb of tin own silk, about 60 Ib of fine white so»^i is 
shied, and dissolved ni about 200 gallons of pnio Avater This 
solution IS maintained at a heat of 195°, and in it the hanks of law 
silk aie immeised, hung on a wooden lod, the hanks being con 
tinually turned lonnd so as to expose all poitioiis equally to the 
solvent influence of the hot solution After being clued, the 
hanks aic iiaoked in linen bags and boiled foi thiee liouis in a 
wcakei soapy solution, then washed out in pine waim wntei and 
clued 111 a ccntiifiigal lij-dio extiactoi Accoiding to the amount of 
gum to ho boiled off the soap solutions aio made stioiig oi weak , 
but caie has to be oxeicised not to ovei do the scorning, wlieieby 
loss of stiength, substance, and.liistio would losiilt Foi some 
pmposes — inakuig of gauzes, ciapos, floni-boltiiig cloth, and foi 
what is toimcd “sonplos” — the silk is not scoiiied, and for silks 
to be djed ccitain daik colonis lialf-sroiiiing is piactisecl The 
pel feet scouinig ot Eiencli silks lemovcs fiom 26 to 27 pei cent ol 
their weight, and Cliineso silks lose fiom 30 to 31 pei cent 
Scouring lendois all common silks, whether white oi yellow m the 
law, a biilliant poaily white, Avith a delicate soft flossy texture, 
fiom the fact ’that the fibics which w'eio agglutinated in reeling, 
being now dogummed, aie sepaiated fiom each otliei and show' 
then individual tonnity in the yam Silks to be finished white 
axe at this point bleached by exposuio in a closed chamber to the 
fumes of sulpliuious acid, and at the close of the in ocess the hanks 
aio washed in piuo cold watei to leinove all tiacoa ol the acid 

Spun Stlh Manufacture — The materials of the spun silk tiadc 
aio — (1) the floss or loose outer fibios winch snnound ordinary 
cocoons , (2) the remains of cocoons aftei the leolablo silk has been 
lemoved, (3) wasto fiom tliroAving processes and fiom all the 
stages thiough which leolcd silk passes in manufactiiiing , (4) 
unreelable cocoons, ^ e , those Avhioli aiopieiced, torn, or cut, stained 
by dead chiysahdes, &c , and double cocoons , (6) cocoons of various 
wild silks, which are oitliei unieelablo or most profitably worked 
by caiding The waste spinnois’ first duty is to bring those diveise 
materials into uniform fibious condition for spinning In dealing 
with cocoons and cocoon husks, the fibres, which are gummed 
together into a dense compact mass, must be so washed, softened, 
and freed from each other that they can be readily teased and 
tom into a tow-like mass For this piiipose they are washed with 
a strong hot soap solution in a revolving washing machine, in 
which mey are continuously subjected for three or foui hours to 
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the action of falling stampeis Fi om tlii'! tieatment tliei aie taken 
to the cohl-watei -na&lung maclimo, iilieie they aie tieated with a 
continuous spray of pure watei whilst leyolviug in the tub under 
the action of tailing stampeis, as in the hot-watei machine Ne\t 
the cocoons are iinsed m a spiay of pine wratei, then the moistuie 
IS expelled m ahj Jio evti actor, and so, thoroughlj degummcd and 
softened, they aie allowed to diy For luithci tieatment thej aic 
damped vyith a spi inkling of weak solution of Maiseilles soap, 
then beaten eithei with the hand oi hj means ot a machine 
This machine has a senes of leather straps attatliecl to an endless 
hand, which by its lapid leyolution causes the stiaps to hit with a 
quick whipping stioke against the suifaee of a i evolving tiaj on 
which aie placed the washed cocoons The heating selves to fiee 
the fibres fully from each othei, and expels in the foim of a tine 
dust the lemains of chrysalides fiom the intenoi of the coeoons 
It now lemains only by the opciation of the cocoon opener to tease 
out and sepaiate the fibies into a kind of lap The cocoon-openei 
is a modilied caidmg machine, the diuni oi cjlmder of which is 
coveied with strong caid teeth On this dium the hbies collect as 
they aie opened and teased out, and when the teeth aie full the 
lap so fonned is shipped off by the attendant The silken fibies 
are now leady foi the opeiatious piepaiatoiy to spuming 
To bung law waste other than cocoons to this pioint a diffeient 
seues of operations aie necessary The lemoyal of the gum is fust 
usually eSccted by a process of fermentation oi maceiation instead 
of washing with soap, vYlieieby a gieat saving of soap is secuied 
Into a laige tank a quantity of waste is packed, and soaked with a 
weak soapy solution which is maintained bj steam at about 170° 
Tile tank is closed ovei, and xn the course of a few days fexnxenta- 
tion begins, and accoiding to cncumstances is allowed to go on 
from tvro to thiee weeks From time to time pnoof samples aie 
withdrawn to observe the piiogress of the lotting, as ovei feiinenta- 
tion would result in the same injuiy which aiises from over-scouimg, 
— weakness of fibie, loss of lustie, and waste of substance By 
maceration the silk loses fiom 20 to 30 pei cent ot its weight 
From the maceiation vat the silk is conveyed to the hot watei 
washing machine, where with a weak soapiy^solution it is washed 
under the influence of stampers foi about fivm minutes Gieat 
care is necessary to pi event the silk from coohng befoie this 
washing, as thereby the macerated alime would foim an almost 
insoluble deposit on. the silk fibie Fiom the hot soap solution 
the silk is taken to the cold- watei maclinie, wheie, with the aid of 
stampers, it undergoes a thoiough and prolonged washing Aftei 
being hung ov ei huidles to diy it is spnnkled with a weak solution 
of Slarseilles soap, and then diied by means of the hydio-evtractoi 
and subseq^ueiit evposuie in a heated well-vmntilatcd chamber At 
this point both cocoon waste, as already desciihed, and floss waste 
aie in the same condition 

The spinner lias now to deal with a mass of entangled fibies of 
all lengths, which he must lender even, paiallel, andcompaiatively 
umfoim 111 length befoie it can be spiuii The fibies aic slightly 
damped with a weak soapy solution and taken to a filling dinm, 
which consists of a laige cylindei having set into it, paiallel with 
Its axis, fiom twelve to twenty rows of stioiig steel spikes A 
feeding apron of cloth coveied with caid-teeth is piovncled to the 
machine, and, as the fibre is earned forward tovvaids the dium, a 
similar card-teeth-eoveied band travels close ovei the suifacc of 
the apron, so that the fibie is presented to the dium from between 
two sets of card-teeth The rows of spikes catch the fibie as 
piesented to them, diavv it through the cai J-teeth, and cairying it 
with them lap it aiound the drum iii regulai combed out oidei 
When the spikes aio sufficiently filled, the lap is cut at each set of 
spikes, and so stripped from the drum it foims a definite nuinbei 
of "stneks,” of the hieadth of the dium itself and the length of 
the space between the sets of spikes These stacks aie caught m 
wooden clamps or “hooks,” which arc fastened in the bed of the 
flat dressing fiame Over tliem an endless band tiavols, having on 
It at short intervals belts of heckle-teeth, called combs, which comb 
out doubled and short fibres, and, acting fiist on one end of the 
striok and next on the other, leave the silk in the condition of 
beautifully parallel aud comparatively uniform flakes The pio- 
duct of the first combing, called the first diaft, is the longest and 
purest fibie The raatenal combed out as it fills the comb teetli is 
caught in books, and when itself combed out forms second drafts 
shoitei a^nd less valuable than the first , and again the combings 
of second drafts, when combed, form third diafts still shoitei In 
this way five or six separate drafts or combings from the onginal 
lap are obtained, all incieasingly short and impure Tho final 
combed waste is treated by a different process for making noil or 
bomette yam 

A new form of dressing-frame is now eommg into favotii in 
which the stneks of silk have their ends rolled round wooden lods, 
and so secured between wooden clamps on. the surface of a huge 
cylinder which revolves so slowly that the attendant can change 
and fill 'the clamps as the drum goes round In its revolution the 
esposed portion of the silk is fiist combed on one side by a 
rapidly revolving card-toothed cylinder, from which it passes 
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onwaids to meet a second siiiulai cylindei levohing m a contiary 
diiection, which combs the opposite side In the second levolu 
tion of the cylindei the poition of the stuck which was pieviously 
wound on the lod is similaily combed on both sides, and thus the 
entire stuck is leiideied smootli and paiallel 
The above is an outline of the oidinary pxocess of prepaiing 
silk waste as piactiscd in Switzeiland nml in the United Kingdom, 
Ac , the lange of machines being that of Messis Greenwood and 
Eatley of Leeds In the gieat Alanninghani silk mills at Brad- 
ford, Ml S C Listei, the well known invmntor of vvool-combmg 
inaehineiy, while using inaclnneiy of the class dcsciibed, tieats by 
patented methods peculiai to himself a great propoition of his 
niateual According to his onginal piocess, scorned, teased, and 
opened waste is fiist dnwn into a lap on a sciew gill box These 
laps, eontaiinng all tho fibies both long and shoit, aie taken to 
the ciicular mp combing machine, wheie the “top ” of long fibie 
IS drawn out as a continuous slivei and sepaiated fiom the “ noil * 
01 short fibie, which accoiding to its length is cleliv eied at sepaiate 
points In his most lecent mode of woikmg, Mi Lister forms his 
waste into a hioad lap on the laige drum of a kind of caiding 
engine, the dium being stupped when its teeth are filled with the 
piepaied fibie These laps are laid on the feeding table of a 
machine which has an oscillating oi lockmg filling head At each 
oscillation the end of the lap in front of the table is “ filled ” on to 
a low of heeklc-tecth paiallel with it, and just as the feedmg-table 
lecedes a knife comes down between the heckles and the table With 
a sudden stioke aud scpaiates from the lap such fikes as have 
been placed oi filled on to the heckle-teeth These lieckle-teetli 
in the meantime, being fixed on an endless hand, aie continuously 
moving foiwaid in a hoiizontal dnection paiallel with the front of 
the feeding machine, and a set of three such machines place a 
poitiou of then lajis on to the heckle-teeth in then progress, thus 
filling the teeth with a fan "bite” of silk Immediately the 
heckles have passed the machines, the silk is caught and cleaned 
off the endless comb by pans of endless i evolving nips using fiom 
under and descending fiom above, and between these nips the 
stneks aie earned foiward in tho same hoiizontal line in winch 
they tiavelled on the heckle-teeth, which heie begin then letuin 
journey to be again filled The stneks m then piogiess aie now 
submitted to the combing action of levolving oaid-coveied cyhndeis 
and eaid coveied cloth Half way on in its hoiizontal path a 
second set of endless nips seize the combed poition of the silk, the 
uncombed poition held between the fust set is leleased, audit in 
its turn IS biib nutted to the combing action of cylindei s and endless 
caid-bands In the end the fully diessed stacks of silk fall on a 
naiiovv feeding cloth, which has a combined reciprocating ancl 
foiwaid motion, so that the material is spiead with the utmost 
legulaiity ancl evenness It passes thiongh a set of sciew gills, 
and IS dehveicd into cans in the fonn of a most unifoiui and equal 
continuous slivei The gieat advantage of these machines is the 
small amount of tending they lequiis and the large quantity of 
diessed silk they deliver with uneinng regularity 

Tho spuming propei of diessed waste is done p>recisely as in the 
spinning of flax yam The flakes are foi mod into a broad slivoi 
on the spi eading frame, and fuithei attenuated and equalized on 
the Set frame and the diavviug frame, from which last the silk 
passes to the loving frame, wheie it leeeives its fiist preliminary 
twist and is sufficiently condensed to wind on a bobbin The 
rovings aie finally elongated and spun on the oidniaiy spinning 
frame, and foi twisting into tin end the yams in two, tlnee, or more 
stiands aie wound togethei on the doubling frame, and finally 
twisted as m dealing with law silk spinning 

Spun silk, as it comes from the spinning frame, shows a good 
many mbs aud uieguhuities and some longhiiess of suiface To 
lemove these it is wound fiom one bobbin to aiiothei over an 
impnoving oi cleaning and gassing machine, which consists of a 
flame having attached to it a numbei of small cone lollers, around 
which tho yam passes in a way which makoa the enteung portion 
of the tlnead rub against the portion luninng off In tins way. 
With consideiable rubbuig, the yam cleans itself , and m its couise 
ovei the rolleis it rapidly passes through a gas flame, winch singes 
off the fine piojecting fibies, leaving the yam clean, round, and 
compact It is submitted to a further examination by ejo and 
hand aftei being wound into hanlcs , and some yarns aie finally 
dressed with albumen and gum solutions 

In the combing of waste silk as much as from 25 to 30 pei cent 
of waste in a second degiee aiiaes, much of winch is veiy short, full 
of mbs and dust From this a lower quality of yai n is spun, called 
noil yarn, and on the Continent “houiette ” silk, to distinguish it 
from the “floiet” silk made from fiist waste On account of the 
shoitness of staple it is woiked up by machinery different from 
that used m the floiet mamifactiire, being prepaied by carding, and 
combed out with, a modification of Heilmann^s or Lister’s combing 
machines The finished noil yarn is very lumpy, and requires 
seveie improving and singeing. 

Spun silk lacife tfre smoottaess, hiilhance, and stiength of raw 
sUk yarn, but still it is an extremely valuable and useful matenal, 
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aod its compaiative eheapness gives it an important place among 
the products of textile indiistiy It is used veiy laigely in mixed 
fabrics, as ivell as for the cheaper ribbons, velvets, hat plush, and 
for many other silk iioven fabrics, as also in the hosiery and gloie 
trades and for sewing, knitting, and embioideiing yams 

Sillc Weighting — Into the dyeing of silk it is not heie necessary 
to enter, except in so fai as eonceins a nefaiious practice, earned 
on in dye-hoUses, which Ins exercised a most detiimental influence 
on the silk trade Silk, we have seen, loses about one-fouith of its 
weight in Seoul ing To obiiate that loss it has long been the jnac- 
tice to dye some dark silks “m the gum,” the dv e combining in 
these cases wnth the gum oi gelatinous coating, and such silks aie 
known as “ souples ” Both in the gum and in the boiled-oil state 
silk has the peculiar piopeity ot imbibing certain metallic salts 
largely and combining very fiimly with them, the fabie leraaining 
to external appearance uadiminished in strength and lustie, but 
much added to m size and weight Silk in the gum, it is found, 
absorbs these salts moie freely than boiled off, so to use it for 
weighting there are these great inducements — a saving of the costly 
and tedious hoiling-off, a saving of tlie 25 pei cent weight which 
would have disappear ed la boiling, and a surface on which much 
gi eater sophistication can be piactised than on scorned silk In 
dyeing a silk black a ceitam amount of w eight must be added , 
and the common practice in foimei times was to make up on the 
silk what was lost in the scouring Up to 1857 the utmost the dyei 
could add was “weight for weight,” but an accidental discovery 
that year put dyers into the way of using tin salts m weighting 
with the result that they can now add 40 oz per Ib to scorned silks, 
120 02 to souples, and as much as 150 oz to s]nm silks, and yet 
call these compounds “ silk ” Hot only so, but the use of tin salts, 
especially stannic chloiide, SnCij, enables dj eis to w eight all colouis 
the same as black In his “ llepoit on English Silk Industiy” to 
the Eoyal Commission on Technical Iiistiuetion (1885) Mi Thomas 
Wardle of Leek says — 

“Coloura and white of all pciasiWe shades can vuj t isily he wnni ted to this 
compound of silk and tin, and this method is hcconnng extensively used in 
Lyons Tims weighting, whkh was until leccntly thought to apply only to 
hlack silks, and fiom wliich colouied silks wtie compai ativ ely fiee, is now 
cheapening and deteuoiating the lattei in pietty much the same latio us the 
foimei Thustliepioto and pei -salts of ii on, ns well as the pi oto and pei salts of 
tin, ineliiding also a laige vanity of tannin, sumac, divi divi, chestnut, valoiiia, 
the acacias {Ateca Qata.hu and Aiacia Catechu from India), fioxn •winch aie 
ohtained cutch and gamhiei, iSLc , aie no longu used solely as raoidants oi 
tmotoual matteis, hut mainly to seive the object of convuting the silk into a 
greatly expanded flhiL, tunsistnig of a conglcnieiution of inoie oi less of these 
suhst moes ” 

Sugai also is employed to weight silk On this adulteiant Mi 
lYardle lemailo — 

“With a solution of sngn, silk can have its weight aiigniented fiomloz to 
3 oz pel ft I am not quite suie that this inothod of weiglitmg was not fn st used 
by the thiowstois, as sugai is known to have been used foi adulterating and 
loading gum silk foi a veiy long time, and then the idea vv^as affciwaids applied 
to silk aftei the dyeing opeiations It is much losoited to foi weightnig colouied 
silks by dytiB on the Continent, and, though ii vuy clumsy method, no suhstituto 
has been found so cheap and easy of application Bichloiide of tin, having 
chemical afBnity foi silk flbie, bids fair to extinguish the use of sugai, wlileli, 
fiomUs hygiometno qualities, has a tcmlencyto luin the silk to wliith it is 
applied, if gieat caie bo not talicn to logulate the quantity Tlitio is not the 
slightest USB 01 oxense foi the appheation of sugai, except to cheapen the silk 
by about IS to 20 pei cent ” 

Wtid Silk Dyeing — Among the disadvantages iindei which the 
silks of the w'lld moths long Liboiiied one of the most seiious was 
the natuial colour of the silks, and the extiemo difliciilty with 
which they took on dyes, specially the light and biilliaiit coloius 
Eoi success in coping with tins drtticulty, as well as in dealing 
with the whole question of the cultivation and employment of 
wild silks, the unwcaiying patience and gieat skill of Mi Thomas 
Warclle of Leek deserve special i-nentiou Iieie The natuial colour 
of tussui bilk is a greyish fawn, and that shade it was loniid 
impossible to discUaige by any of the oidiuary blcaihing agents, 
so as to obtain a basis foi light and delicate dyes Moieovei, the 
chemical cliaiactei of the tussui silk dillcis fioin that of the 
mulbeiiy silk, and the hbiu has much less afliniiy loi tiiictoiial 
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substances, which it takes up unevenly, requiring a large amount 
of dyestuffs After piotiacted expenmenting Mi AVaidle was 
able in 1873 to show a senes of tussiirs well-dyed in all the darker 
shades of coloui, but the lighter and bright blues, pinks, scarlets, 
&c , he could not produce Subsequently the late M Tessie du 
Motay found that the fawn colour of natural tussui could be dis- 
cliaiged by solution of permanganate of potash, but the oxidizing 
action was so rapid and violent that it destioyed the fibre itself 
Gentlei means of oxidation have since been iound for bleaching 
tussui to a faiily pale giouiid, but the dyeing of light colours 
cannot yet he said to he a commeicial success The silk of the 
eiia 01 castor oilwoim {AUatus presents the same difficulties 

in dyeing as the common tussui A poition of the eiia cocoons 
are white, while the otheis aie ol a lively hiown colom, and lor 
the dyeing of light colouis the lattei lequiie to nndeigo a bleach- 
ing process The silk takes up colour with difficulty from a stiong 
vat, and is consequently costly to dj e Mooiiga silk from Anthcisea 
assama has generally a rather daik brown colour, but that appears 
to be much influenced by the leaves on which the worm feeds, the 
cocoons obtained on the champaca tree {Mwlicha, champaca) giving 
a fine white fibie much valued in Assam The dark colouis aie 
veiy difficult to bleach, but the silk itself takes dye colouis much 
moie fieely and evenly than eithei tussui oi ena silk 

Ti ade and Commerce 

About the commencemeat of this century the chief silk- 
pioducing legions of the world were the Levant (including 
Bioussa, Syria, and Persia), India, Italy, and Fiance, the 
two first named sending the low-priced silk, the other two 
the fine qualities Between 1840 and 1850, aftei the open- 
ing of trade with China, laige quantities of silk weie sent 
fioin the noithem port of Shanghai, and afterwards also 
fiom the southern port of Canton The export became 
iinpoitant just at the time when disease in Europe had 
lessened the pioduction on the Continent This increased 
pioduetiou of medium silk, and the growing demand foi 
fine sorts, induced many of the cocoon-giowcis lu the Le- 
vant to sell then cocoons to Europeans, who reeled them 
111 Italian fashion undei the nameot “Patent Biutia,” thus 
pioducing a very fine valuable silk In 1857 commenced 
the impoitation of Japan silk, which became so fierce a 
competitor with Bengal silk as giadnally to displace it in 
favour, and recently the native silk reeled in Bengal has 
almost ceased to be made, only the best European filatures, 
produced uudoi the supervision of skilled Europeans, now 
coming foiwaid 

China and Japan, both of which contribute so laigely 
to the supplies that appeal in European and American 
statistics, only export then excess grow^th, silk weaving 
being earned on and native silk worn to an enormous 
extent m both countries The other Asiatic oxpoiting 
countries also maintain native silk manufactuios which 
absorb no inconsideiable piopoiiion of their law material 
The silk pioduction of tho world, including only the amount 
exported from these Oriental countries, amounts on an 
average to from 20,000,000 lb to 25,000,000 lb yearly, 
but the crop is subject to great variations 

The supply available for European consumption during 
recent years was thus stated, in bales of 100 lb, by tlio 
Monitem des Soiei, of Lyons, 25tli July 1885 — 



1851-65 

1875-70 

1876-77 

1877-78 

1878-79 

1879-80 

1880-81 

1881-82 

1882-83 

1883 84 

1884-86 

1885-86 (estimates) 

Italy 

Fiance 

Spam 

Greece and Xsu Miuoi 

Total bales 

China i 

Canton 

Bengal 

Japan 

Total hales 

Grand total of bales 

Prieo of Tsallae No 4 I 

92,400 

44,001) 

J,3O0 

e,600 

67.000 

16.000 
2,600 

16,000 

26,000 

2,000 

1,500 

10,000 

40,600 

10,000 

760 

6,000 

62,600 

13,600 

1,100 

6,000 

32,000 

8,600 

800 

6,000 

68,600 

9,600 

1,500 

6,000 

70,000 

0,600 

1,600 

6,000 

52,000 

17,500 

2,300 

6,000 

73.000 
14,500 

1,750 

12.000 

06,000 

10,000 

1,600 

12,000 

Maximum 

45.000 

10.000 

500 

10,000 

Minimum 

40,000 

8,000 

600 

8,000 

146,300 

91,500 

38,600 

66,260 

83,100 

46,300 

84,600 

86,000 

77,800 

101,260 

88,600 

66,600 

66,600 

66,000 

19,800 

11,000 

68,000 

14,000 

8,492 

14,000 

66,000 

10,000 

6,000 

13,000 

46.000 
12,600 

6 000 

22.000 

63.000 

9.000 

6.000 

22.000 

65.000 
12,600 

6,000 

14.000 

67.000 
6,000 
4,000 

16.000 

44,000 

11,600 

3,000 

16,600 

47.000 
11,500 

3,000 

25.000 

60,000 

16,000 

8,000 

25,000 

60,000 

7.000 

8.000 
20,000 

45.000 

12.000 
2,000 

15,000 

42.000 

12.000 
2,000 

! 12,000 

85,800 

104,492 

94,000 

86,500 

90,000 

86,600 

01,000 

77,000 

86,600 

94,000 

80,000 

74,000 

08,000 

232,100 

195,992 

132,500 

161,760 

173,100 

182,800 

175,600 

168,000 

164,800 

196,250 

168,600 

189,500 

124,600 

iOs 

15s 

2Ss 

17s oa 

16s 

16s 3d 

19s oa 

17s 

14s Od 

16s 

13s 

12« 6d 

128 6d 
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While these tables indicate remarkable fluctuation of 
supply they show geneially that Asiatic countries, besides 
supplying their own considerable demands, send to Europe 
fuUy one half of the whole silk consumed in Western 
manufactures China stands first as a silk-producmg 
country, yielding about 35 pei cent of the entire supply , 
the whole produce of Italy amounts to nearly the same 
proportion , the exports of Japan account foi about 12 per 
cent of the annual supply , while in recent years France 
and the Levant are credited with about equal proportions 

In the United Kingdom the trade in raw silks has been 
in a condition of decline for a considerable number of years, 
much of the Chinese and Eastern produce which formerly 
came to London now being unshipped at MaraeiUes, and 
sold in the Lyons market, which has become the leading 
silk mart But there is a very steady and continuous ex- 
pansion in the demand for waste silks and cocoons for the 
spun silk trade The following figures show the oflScial 
annual returns of silk imports since 1860, the date of the 
French commercial treaty, which exposed many branches 
of the trade to severe and fatal competition — 


Tears 

RaAV Silk 

Knuts 01 
Husks of Silk 
and Waste 

Till oi\ a Silk 

Silk 

Hanufactoies 

1860-65 

1865-70 

1870-75 

1875-80 

1880 

1881 

1882 

1883 

1884 

K) 

43,187,997 
3], 645, 605 
34,220,037 
23,003,683 
3,673,949 
2,904,580 
3,377,119 
3,178,593 
4,522,702 

132,020 

141,628 

171,166 

158,887 

65,002 

54,119 

44,277 

62,064 

67,239 

lb 

543,079 

859,251 

747,505 

545,247 

203,567 

131,836 

294,207 

292,433 

323,947 

£ 

30,127,878 

49,885,971 

55,116,815 

62,539,166 

13,324,935 

11,727,397 

11,174,573 

10,523,920 

10,984,073 


The sources whence the English imports of law silk, 
the commercial names under which they pass, and then 
relative importance and values, are exemplified in the 
following table, extracted fiom the annual ciiculais issued 
by Messis H W Eaton & Sons of London — 


Desouption 

Inipoits, 

18S4 

Impoits, 

1885 

EWieme 
Prices duiing 
1885 

Con- 

sumption, 

including 

Expoit, 

1885 

Puces 

1st Januaiy 
1886 

China— 

Tsatlee i t 

Haitieen, <fcc j 
Taysaam * 
Canton 
Szechuen 

Japan 

Bengal 

Patent Biutia 
Peisian 

Italian— 

Eair 1 

Novi / 

Till own 

Total 

lb 

2,803,572 

416,406 

339,076 

23,164 

388,304 

126,450 

8,750 

225 

205,610 
273,7 60 

a 

1,001,436 

271,118 

159,328 

6,036 

70,560 

114,000 

7,875 

211,700 

310,300 

s d s d 

9 0tol4 6 

7 6 „ 15 0 

8 6 „ 12 0 

7 0 „ 11 3 
10 6 „ 15 6 

8 0 „ 14 6 

19 0 „ 23 0 

IT 0to21 0 

20 0 „ 24 0 
20 0 „ 25 0 

lb 

1,226,938 

293,964 

469,456 

17,644 

372,176 

154,800 

7,700 

208,220 

307,400 

s ? cf 

9 Ctol4 0 

8 0 „ 11 0 

9 9 „ 13 0 

7 0 „ 11 3 
12 0 „ 15 0 

9 6 „ 15 0 

19 0 „ 21 0 

17 Oto21 0 

20 0 „ 24 0 
20 0 , 25 0 

4,586,207 

2,153,251 

3,057,198 



In the manufacture of silken fabrics Erance occupies 
the most important position among the nations Hot 
only is the whole of the law silk produced in France 
worked up within the country, but a very considerable 
proportion of that imported from the Levant and from 
Asia passes into the hands of the French manufacturers 
In all, between 8,000,000 and 9,000,000 Bb of law silk 
are on an average manufactured into various textures m 
France Lyons is the headquarters of the trade, and, if 
the surrounding regions he included, employment is given 
to about 120,000 looms, — 20,000 of which are driven by 
power, — principally in the production of dress silks, plain 
and figured, and in other heavy silken fabrics, and at St 
Etienne and St Ohamond in the ribbon trade There are 
also important manufactures of silk at Calais, St Fieire 

1 The flgmes i elating to Tsatlee compnse Ee-rcel, Hangchow, and Ytnm-fa 

2 The figiues lelating to Taysaam compnse Tussah 
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les Calais (tulles and passementerie), Pans, Kimes, Tours, 
Avignon, and Eoubaix FText to France in the extent 
and value of manufactures comes Germany, where the 
principal seat of the silk trade is at Crefeld, nearly one 
half of the whole production of the empire being manu- 
factured theie The looms of Crefeld and the district it 
controls numbered in 1881 about 33,000, and the trade 
was flourishing and expansive The manufactuie of union 
velvets IS the special feature of the industry, about one 
half of the looms being devoted to that textile, but 
Crefeld contiols also a large trade in muon satins, and 
puie silk bioad goods and ribbons of all kinds The 
whole value of its tiade amounted in 1881 to almost 
£4,000,000, one-fourtb of which found a market in 
England, and about a quartei of a million went to France 
The other principal centres of the silk tiade, all m Rhenish 
Prussia, are Yiersen, Baimen, Elberfeld, and Muhlheim 
Third on the list of Continental producers is Switzerland, 
where Zurich takes the lead with bioad goods (failles, 
armures, satins, serges, &c ), and Basel iivals St Etienne in 
the ribbon tiade The number of looms throughout the 
countiy IS eatimated at 40,000, of which 4000 are power- 
looms Italy — the early home of the silk trade, the land 

of the gorgeous velvets of Genoa and the damasks and 
brocades of medimval Sicily, Tenice, and Elorence — has 
fallen from its high estate, and now employs not more 
than 30,000 looms, the centre of gieatest activity being at 
Como, but Genoa still makes velvets, and the brocades of 
Venice are not a thing of the past In Austiia the silk 
tiade has found its pimcipal development in Vienna and its 
immediate neighbouihoo^ the numbei of looms thioughout 
the eiitue empire being estimated at from 15,000 to 20,000, 
of which 2000 are power-looms In Russia there is, with 
a glowing cultivation of law silk, a considerable and in- 
creasing manufacture, the special feature of which is the 
weaving at Moscow of gold and silver tissues and brocades 
foi sacerdotal use, and foi traflSc with Central Asia 
In the United Kingdom all tlie silk mdiistiios— these depending 
on spun silk alone excepted— have been in a depiessod and 
declining condition evei since 1860 The piiiioipal silk mami- 
factuimg towns of England have been Coveiitiy, Macclesfield, 
Coiigloton, Leek, Dei by, London (Spitaltiolds), Manehcstei, 
Middleton, and Nottingham, and it is estimated that at the best 
peiiod not fowei than 150,000 looms found employment in the 
tiade In 1872 that number was leduced to 65,000, of which 
12,500 wore powei-looms Spitalfields in hei best days (about 
1825) kept 24,000 hand-looms occupied , now there are not moie 
than 1200 Manchester once had about 20,000 looms weaving 
silk , now theie are not 6000 so employed When the Picnch 
tieaty of 1860 came into opeiation Coventiy had about 9000 
looms, pimcipally empiloyed in iibbon weaving , noAV not moio than 
one-fomth of that nnmhei aio in operation The cause of several 
of these seveio changes is to ha found in the introduction of the 
factory system of woiLing and the extension of powei-loom Aveaving, 
which eiushed out domestic weaving, the original foim of the silk 
industiy, but undoubtedly also the English manufactuieis iveie 
beaten in the battle of fiee competition hi ought on by tho Eiench 
tieaty On the other hand, the lemaikable development of the 


SilJc and S^lIc Goods exported from the United Kingdom during the 
years 1860 to 1884 'inclusive 


Yew 

Raw Silk 

KnuBs or 
Husks of 
Silk and 
Waste 

Thiovra Silk 

Silk Mannlactmes 

British 

Foreign and 
Colonial 

Biitish 

loieignand 

Colonial 

1860 

1865 

1870 

1875 

1876 

1877 

1878 
1870 
1880 
1881 
1882 

1883 

1884 

lb 

3,163,933 

3,137,292 

2,644,402 

2,651,417 

3,064,726 

1,652,936 

1,841,605 

1,375,608 

947,165 

903,997 

915,773 

624,182 

377,849 

Civts 

1,506 

1,212 

4,167 

1,779 

4,210 

7,450 

8,012 

5,029 

9,241 

4,528 

6,941 

6,216 

6,538 

£ 

826,107 

707,058 

1,164,864 

880,923 

1,080,678 

670,999 

665,286 

694,736 

683,691 

1,008,272 

826,672 

705,826 

612,961 

lb 

426,866 

306,701 

89,771 

87,924 

60,202 

17,910 

40,470 

24,461 

7,663 

6,661 

6,281 

6,696 

60,669 

£ 

1,687,308 

1,404,381 

1,460,397 

1,734,519 

1,794,566 

1,705,153 

1,922,953 

1,097,209 

2,080,659 

2,664,730 

2,692,276 

2,426,299 

2,176,410 

£ 

224,366 

166,936 

166,297 

828,426 

303,054 

229,130 

222,183 

248,495 

269,023 

263,828 

341,107 

340,805 

644,722 


XXII — 9 
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compaiatirely iic^\ tiade m spun silk goes fax to compensate foi 
tlie loss of tlie older tiade ^ and lias eiiaMed tlie expoits of silk 
manufac trues fiom tire cormtiy to lie at least mamtained and to 
sliow some signs of expansion The spim-Bilk industiy has chiefly 
de\ eloped in the Yoikslme and Laucashiie textile centies, — 
Biadioul, Halifax, Eochdale, kc But it is highly significant 
that, nhile the expoits of British silk manufactmes have not 
decieasod, the imports m the meantime have shov n a maiked 
expansion , and imqiiestionably, although the use of silken goods 
lias incieased veiy gieatly within twenty five yeais, the expansion 
of native silk nianufactuies has not kept pace with that growth 
ravonied hy the opeiation of protective duties langing fiom 50 
to eOiiei cent ad uilo'>ein, thenatiie manufacture of silk in the 
Hnitecl States has been mused into consideiable activity and 
expansion, till now vell-nigli one half of the silken fahiics used in 


the coimtiy aie of home manufacture In 1860 the pioportiou of 
native mamifactiue was 13 pei cent , in 1880 it leached 38 pei 
cent , and in 1882 it uas iO pei cent of the entire consumption 
Eeeled silks are pi incipallymamifactmed at Paterson and Hoboken, 
H J , and Brooklyn and Hew York City, H Y , and the spnn^silk 
industry fiouiishes at South Manchester and Haitfoid, Conn. 

The following estimate of the lelative impoitance of the silk 
manufactuie of vaiious coimtiies was made in 1883 hy Mr 
Peixotto, the United States consul at Lyons - 


Fiance 
Geimany 
United States 
Great Biitain 
Sv'it/eiland 


$85,000,000 

45.000. 000 

35.000. 000 

25.000. 000 

18.000. 000 


giving a total of $270,000,000 


Russia 
Austria 
Italy 
Spain 

Othei couiiliies 


16,000,000 
12,000,000 
12 000,000 
5,000,000 
17,000,000 
(J PA ) 


BILLIMAN, Benjamin (1779-1864), American chemi&t 
and. geologist, was boin in 1779 at Tiumbiill (then called 
Noitb. Stiatfoid), Connecticut His father, Gold Selleck 
Silliman, was biigacliei-general in the wai of the revo- 
lution, and had also held important civil positions The 
hibtoiy of the family points to an Italian origin, but Daniel 
Silliman, the fiistto settle m the United States, came fiom 
Holland Silliman received his eaily education at Fair- 
field, Connecticut, at that time the residence of his fathei’s 
family, and ih 1793 he enteied Yale College, wheie he 
giadiiated in 1796, He then studied law, and was 
admitted to the bar in 1802, while a tutoi in Yale College, 
to which position he had been appointed in 1799 In 
1803 a professorship of chemistry and natiual history wms 
established in the college, and he was at once elected to fill 
it He spent poitions of 1801 and 1803 in Philadelxohia 
in preparation foi his work, and the year 1804 lie spent m 
Europe, chiefiy in England and Scotland, where he attended 
the lectures of Hope and Gregory, and also formed the 
acquaintance of Davy, Wollaston, Brewster, Leslie, and 
other eminent men of science As a result of this visit ho 
published A Joxa nal of Ti avels m Englnnd^ Holland^ and 
Scotland, and of Two Passages ovei theAtkinho xn the peaxs 
ISOS and 1806 (2 vols ,1810), which had a marked success 
In 1813 he began service with the medical department of 
Tale College as piofessor of chemistry and phaimacy, and 
continued to give instruction tlieie for many years In 
1818 ho founded the Ameyiam Jmrxial of Science and 
Axis, a periodical devoted to the iihysical sciences, which 
has been, and is, the most imiioitant American scientific 
serial In 1831 ho made a second journey to Euiopo, of 
which he likewise published an account in two volumes, 
edited by his son, who had accompanied him In 1853 he 
became piofessoi exnexitxis, but he continued to lectmo foi 
a year or two longer His closing years wore quietly spent 
in unabated mental activity at New Haven until Ins death 
in 1864 Though devoted to scientific pursuits, he inter- 
ested himself m the public movements of the time 
One of Sillimaii’iS eailiest scientific publications vi^as an nccoiint 
of the faraoiia luetooute wluch foil lu Weston, Goiiii , Decomber 
14, 1807 Tins account, wluch excited gioat public iiiteiost lu the 
country, was leproduced abroad, and was load before the Royal 
Society of London, and also before the Fiench Aeadoniy Among 
Ills other scientific labours may be niontioned Ins oxpemnoiils 
upon the fusibility of vauous substances m the flame of the com- 
pound blowpipe of Hare, thou a novelty m science, and upon the 
vaporization and tiaiisfeioiico of the carbon m the voltaic arc 
liom the positive to the negative ]iole, which ho was the first to 
obseive He also repeated the experiment by which Gay-Lussac 
had separated potassium from its hydrate, aud obtained the element 
ill its inotallic foira, doubtless foi the fust time in the United 
States Other professional labouis wore an exploxation of the 
coal formations of Poimsylvaiua lu 1830, and an examination of 
the gold mines of Viiginia in 1836. In 1832 and 1833, by 
appointment of the Unitod States Government, he made a 
scientific investigation of the eultiue and manufactuie of sugar, 
ombodjing liis results in a volummoua icpoit published by the 
Govoinment, Though Silliman published a largo number of 
scientific papers upon chemical and geological subjects, his lepula- 


tion was more especially due to the coiiises of public Icctmcs 
which ho delivered in the college and in vauous cities and towns 
of the United States The happy combination of a graceful and 
inteiestmg stylo with unwonted splendour of expeiimenlal illus- 
tiation gave these lectuiesan unprecedented pomilaiity, and they 
exerted a poweiful influence in aw akening and developing a taste 
for scicutihc matters thioughout the coimtiy 
Besides Hie ivoiKs alieady mentionul, Silliman piiMishod m ISOS an Amoilcan 
edition of Iltniy’s Ohcimsti i/, with notes, in 1827 an edition of B rkowell's QeoUgv, 
and in 1830 Element’^ ojf Gliemisiiy, m two \olnmes An account of his life, 
hy Pi of Gooigo P FiSiUei, of Aale College, was published in two lolumos in 
ibca 

SILLIMAN, Benjamin (1816-1886), Amencan chemi&t 
and phy&icist, son of the preceding, was boin m 1816 at 
New Haven, Connecticut, and educated at Yale College, 
whore ho graduated in 1837 He then became assistant 
to his fathei in cliemistiy, mineralogy, and geology, work- 
ing in his laboiatoiy at the college, and pursuing original 
investigations He began teaching in the laboiatoiy soon 
afteiwaids The school thus nifoimally established was 
shortly afteiwaids recognized by a foinial act of the cor- 
poration of the college, and ultimately doveloiiod into tho 
Sheffield Scientific School of Yale College In 1838 he 
became associate editor with his father of the Jxnexxcaxi 
Jouxnal of Science and Axis, and he continued in the 
editorship of the journal until tho close of his life, Prof 
tT D Dana (his biother-in-Iaw) having joined him m 
1840 In tho wmtei of 1845-46 he gave a course of 
lectures on agricultmal cliemi&tiy in New Oilcans, which 
IS believed to have been tho first com so of lectures upon 
that subject evei given in the United States In 1849 ho 
was appointed piofcssoi of medical chcmistiy and toxico- 
logy in the medical dcpaitmcnt of Louisville uiuveisity, 
Louisville, Kentucky, which position he held for five years 
In 1854 ho siioccodod his fathoi as professor of chemistry, 
and continued to give instruction in this science, first in 
the academical and afterwards in tho medical department 
of Yale College, until his death m 1885. In 1853 he was 
connected with tho exhibition at tho Crystal Palace m Now 
York, having charge of the departments of chcmistiy, 
geology, and mineralogy. As a result of this work he 
edited a large quaito volume, The World of Science, Art, 
and Induiti'p (1853), followed in 1864 by The JProgx^ess 
of Science axul MecJmiism He also published in 1846 
First Fx'vnci2)les of Chexxmtrp, a text-book which had a 
wide sale and passed through three editions. In 1868 
he published a manual of physics entitled Fix-st Px%ncvixles 
of Physics or Natural Philosophy (2d ed 1861). In 
1864 and again m 1867 and 1872 Silliman visited Cali- 
fornia, being engaged in professional work conncctod with 
various mines and in mineralogical and geological ox- 
ploiations StiU later he made several visits to the 
mining regions of the western States and Territories, and 
the lesults of his observations formed the subjects of 
numeious scientific papers. In 1874, the centennial anni- 
versary of Priestley’s discovery of oxygen, he delivered at 
Northumberland, Pa , where Priestley had resided during 
tho later years of his life, an historical address on “ Amoi- 



67 


S I L- 

ican Conti ibutions to Cliemistryj” winch lie afterwards 
expanded into a considerable volume 

SILO A modem silo is a pit or erection in wbich 
gieen crops are preserved in an nndried condition for 
fodder The term is derived from the Greek cn.p6s (Lat 
sit iis), a pit for holding grain It is only of recent years 
that ensilage^ i e , the preservation of green food foi cattle 
by paitial fermentation in silos, has become an important 
feature in agricultural economy In various parts of 
Germany a method of preserving green fodder precisely 
similar to that used in the case of saueikraut (see vol iv 
p 618) has prevailed for upwards of a century Special 
attention was first directed to the practice of ensilage by 
a French agriculturist, M Auguste Goffart of Sologne 
near Orleans, who in 1877 pnbhshed a woik {Manuel cle 
la Gulhite et de V Ensilage des Mats et auttes Fault ages 
Vet is) detailing the experiences of manyyeais in preserv- 
ing green crops in silos An English translation of 
M Goffart’s book by Mr J B Brown wms published in 
New York in 1879, and, as various expeiiments had 
been previously made in the United States in the way 
of preservmg green crops in pits, M GofFart’s experi- 
ence attracted considerable attention The conditions 
of American dairy farming proved eminently suitable for 
the ensiling of green maize fodder , and the success of the 
method was soon indisputably demonstiated among the 
New England farmers The favourable lesults obtained 
in America led to much discussion and to the extensive 
introduction of the system in the United Kingdom, where, 
with different conditions, success has been more qualified, 
but still highly encouraging 

It has been abundantly proved that ensilage forms a 
wholesome and nutritious food for cattle It can be 
substituted for root crops wuth advantage, because it is 
succulent and digestible, milk resulting fiom it is good in 
quality and taste , it can be secured largely iirespective 
of weathei , it cairies over grass from the period of great 1 
abundance and waste to times when none would other- 
wise be available , and a laiger number of cattle can be 
supported on a given area by the use of ensilage than is 
possible by the use of green crops 

A silo should have a depth of at least 16 feet, and may either be a 

E it or a building' above giound, provided it is water-tight and, as 
11 as possible, an -tight The ciops suitable foi ensilage aie the 

ordinary grasses, clovers, lueernB, vetches, oats, lye, and maize , but 
various weeds may also be stored in silos with good lesults, notably 
spmreyj (iSperguia arveims), a most tioublesome plant in poor light 
soils As a rule the crop should be mown when in full flower, and 
deposited in the silo on tho day of its cutting Fair dry weather 
IS not essential , but it is found that when moisture, natural and 
extraneous, exceeds 75 percent of the whole, good results are not 
obtained The material is spread in uniform layers over the floor 
of the silo, and closely packed and trodden down If possible, not 
more than a foot or thereby should he added daily, so as to allow tho 
mass to settle down closely, and to heat uniformly thioughout 
"When the silo is quite filled a layei of stiaw oi some other diy 
poious suhstanoe is spiead over the surface, then it is covered with 
boards, and a pressuie of not less than 100 Ib per square foot is 
applied by weighting or other mechanical means 
A silo thus contams, to begin with, a mass of living vegetable cells 
snrroimded with a minimum of oxygen The activity of the cells 
continuing, oxygen is absorbed and caibonic acid evolved, and part of 
the stai ch of the plants is converted into sugai In the atmosphere 

of caihonic acid thus created the acid feiments manifest then 
vitality, and acetic, lactic, and butyric acids are developed at the 
expense of the staich and sugar These chemical changes are 
accompanied with an evolution of heat, and the temperature of the 
mass rises, till, when it attains 122° Fahr , the action of the ferments 
is arrested Should the heat rise to 150° the vitality of the 
vegetable cells themselves is destroyed , and also when the available 
oxygen is exhausted chemical change ceases and sweet silage is 
produced "When from excess of moisture or other cause the 
temperature of the silo does not reach 122° Fahr , the acid ferments 
are not killed, and tliey go on evolving chiefly acetic and lactic acids, 
the results being sour silage These ferments, requiring nitrogen 
for their existence, act on the nitrogenous constituents of Sie plmts. 
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rendering the albuminoids partly soluble, evolving peptones, and by 
fmthpi splitting np piodncmg amides, uiea, and ammonia The 
pioduction of soul silage is accompanied by much greater tians- 
toimation and loss than is incident to sweet silage , and in extreme 
action the mateiial acqnues a most disagieeahle odoui Theie is, 
however, no shaip line of distinction between the two, and both 
varieties aie eaten fieely by stock Frequently a consideiable loss 
occurs around the edges, and at othei points where an gets access 
to tlie mass, by mildewing See Ueport of Select Committee 

SILUEIDjE, a large family of freshwater Fishes, 
flouiishing in the piesent epoch, and represented by a 
great variety of forms in all the tropical and temperate 
regions, many of them reaching back into the Tertiary 
age The pimcipal characters of this family (termed a 
“suborder” by some), its position, in the system, its 
geographical distribution, and some of the most remark- 
able points in the structure and life-histoiy of its members 
have been already sufficiently noticed under Ioethyology, 
but we have heie to notice moie fully the sections into 
which it has been divided, and certain lemarkable forms 
which weie lefeiied to nominally only m that article 

The modifications of the vertical fins, or rather the 
specialization of certain poitions at the expense of others, 
and the greater or less extent of the branchial aperture 
form excellent chaiacters for subdividing the Siluroids. 

I In the Silwid^ Eomalojoteise the veitical fins are 
exceedingly long, occupying nearly the whole extent of the 
embryonal fin, and in one genus {Hetei oh ancJius) a great 
part of the dorsal portion retains its embryonic character, 
being arayless adipose fin All the Siluroids of this section 
belong to the fauna of the Old World and Austialia The 
nveis and lakes of tropical Africa harbour many species of 
the genera Glarias and Heteroh mchus, — those of the Nile 
being known under the name of “ Carmoot ” One of the 
Nilotic species, Clanas maci acanthus, occurs abundantly m 
the Lake of Galilee, and, being a long, scaleless, eel-like 
fish of black colour, with eight long baibels round its 
bioad mouth, was certainly included among those which 
the Jews were forbidden to eat by the Mosaic law These 
fish grow to a length of from 4 to 6 feet, and are eaten 
by the natives of tropical Africa 

II In the 8ilunde& Hetei opteise the dorsal fin has almost 
or entirely disappeared , only its foremost portion and a 
small adipose remnant may be preserved , on the other hand 
the anal portion is retained in its whole extent The gill- 
membranes remain separate and overlap the isthmus This 
section likewise belongs to the fauna of the Old World, and 
includes, among many others, the species which has given 
the name to the whole family, Silurus glams, the “ Weis ” 



Fio 1 —The “Weis ’’ {Siltirus glams) 


of the Germans It is the only representative of the family 
in Europe, and with the exception of the sturgeon, is the 
largest freshwater fish of the Continent It was known to 
Aristotle, who described it under the name of Gkms It 
inhabits more the central and eastern portions Europe 
than the western, being absent in Italy, Greece, southern 
Switzerland, France, and those parts of G^rlnaaiy which aie 
drained by the Ehine and its affluents, 3m general appear- 
ance it somewhat resembles the burbok Its head is large 
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and broad, its mouth wide, furnished with six barbels, of 
which those of the upper jaw aie very long Both jaws 
and the palate are armed with bioad bands of small closely- 
set teeth, which give the bones a lasp-hke appearance The 
eyes are exceedingly small The short body terminates m 
a long, compiessed, muscular tail, and the whole fish is 
covered with a smooth, sealeless, slippery skin Specimens 
of 4 and 5 feet in length, and of 50 to 80 fi) in weight, 
are of common occuirence Its food consists chiefly of 
other bottom-feeding fishes, and in inland countries it is 
considered one of the better class of food fishes Stories 
about children having been found m the stomach of veiy 
large individuals are piohably inventions 

III The Stlw ids. Inomcdo^yters are a small section from 
tropical America, in which the dorsal and adipose fins are 
very short and belong to the caudal vertebral column, while 
the anal is very long, and the gill-membranes aie eutiiely 
sepal ate, overlapping the isthmus 

IV The S%lwids Pi ote7 optei ss, are a section extremely 
numerous in species, and repiesented throughout the 
tropics The doisal fin consists of a short-rayed and an 
adipose poition, the foimei belonging to the abdominal 
vertebral column , the anal is always much shorter than 
the tdil The gill-membranes are not confluent with the 
skin of the isthmus, they have a fiee posteiior maigin 
When a nasal barbel is piesent, it belongs to the posteiior 
nostul This section includes among many otheis the 
genus Baffius, of which the “Bayad” (B hayad) and 
" Docmac ” {B doma£) frequently come under the notice 
of travellers on the Nile , they grow to a length of 5 feet, 
and are eaten Of the Cat-Fishes ” of North America 
[Amiui us), locally called “ bull-heads ” or “ horned-pouts,” 
with eight barbels, some twenty species aie known Some 
of them are valued as food, especially one which is 
abundant in the ponds of New England, and capable of 
easy introduction into otliei localities {A mbulosus) 
Otheis which inhabit the great lakes {A mgncans) 
and the Mississippi {A ^londcrosus) often exceed the 
weight of 100 Ib Plaiiistoma and Ptmclodus people the 
rivers and lakes of tropical America, and many of them 
are conspicuous in tins fauna by the ornamentation of 
their body, by long spatulato snouts, and by then gieat 
size The genus Anus is composed of the greatest 
niimbei of species (about seventy), and has the widest 
distribution of all Siluioids, being represented in almost 
all tropical countries winch aio drained by largo livers 
Some of the species enter salt water, They possess six 
barbels, and thou head is extensively osseous on its ujipei 
surface, their dorsal and pectoral spines arc generally 
developed into powerful weapons Bagmvus, one of the 
largest Siluroids of the rivers of India and Java, ex- 
ceeding a length of 6 feet, differs from Anus m having 
eight barbels, and the head covered with skin 

V In the Silundm Stenohaiichsi the dorsal fin consists 
of an adiposo poition and a short-rayed fin which belongs 
to the abdominal vertebral column, and, like the adiposo 
fin, may be sometimes absent The gill-membranes are 
confluent with the skin, of tho isthmus The Siluroids 
belonging to tins section are either South-American or 
African Among the former we notice specially the genus 
Doras, which is distinguished by having a senes of bony 
scutes along tho middle of tho side Tho narrowness of 
their gill-openings appeals to have developed in them a 
habit which has excited the attention of all naturalists 
who have visited the countries bordering upon tho Atlantic 
rivers of tropical America, viz, the habit of travelling 
during seasons of drought from a piece of water about to 
dry up to ponds of greater capacity. These journeys are 
occasionally of such a length that tho fish have to travel 
all night, they aie so iiumeioiis that the Indians fill 


many baskets of them Hancock supposes that the fish 
carry a small supply of water with them lu their gill-cavity, 
which they can easily retain by closing their branchial 
apeitures The same naturalist adds that they make 
regular nests, in which they cover up their eggs with care 
and defend them, — male and female uniting in this 
parental duty until the eggs are hatched Synodontis is 



I'lG 2 — SmodonHs xipUiat 


an Afiican genns and common in the Nile, wheie the 
various species are known by the name of “ &hal ’’ They 
frequently occui among the repiesentations of animals 
left by the ancient Egyptians The uppei pait of their 
head is pirotected by strong osseous scutes, and both the 
doisal and pectoial fins aie armed with powerful spines 
Then mouth is small, surrounded by six barbels, ivhich aio 
moie 01 less f ringed with a membrane or with branched 
tentacles Finally, the Electric Cat- or Sheaih-Fi&hes 
(Afcilcipt&ums) also belong to this section Externally 



1 10 J —Malaptci w iis elect new 

they are at once recognized by the absence of a rayed 
dorsal fin, of which only a rudiment icmains as a small 
inteiiieiual spnno concealed below the skin. The oiitno 
fish IS covered with soft skin, an osseous defensive armoui 
having become unnecessary in consequence of the dovolop- 
inent of a powerful elect! ic apiparatus, tho stiongtli of 
which, however, is exceeded by that of tho electric etd 
and tho laige species of Torpedo It has been noticed in 
vol xii p C60 Throe species have boon described from 
livers of tropical Africa, of wliicli one (Af clectncus) occurs 
in tho Nile, it laiely reaches a length of i foot 

VI Tho section of Sdimdsa ProUiopodes contains .small 
foims, some of which aio of inteiest by the degree oi 
specialization to winch they have attained in one or tho 
other direction Many of them are completely mailed, 
but all have in common a short-rayed dorsal fin, with the 
vcutrals below or rarely m front of it Thoir gill-opomngh 
aie reduced to a short slitj their pectorals and vontrals 
have assumed a hoiizontal jiosition , and their vent is 
before, or not much behind, the middle of the length of 
the body The first group of tins section comprises 
alpine forms of the Andes, without any aiinaluio, and with 
a very bioad and pendent lower hp They have boon 
referred to several genera {Stygogems, Arges, Brontes, 
AstropUhus), but are collectively called “ profiadillas ” by 
the natives, who state that they live in subterranean 
craters within the bowels of the volcanoes of tho Andes, 
and are ejected with streams of mud and water during 
eruptions. These fishes may, however, be found m sur- 
face waters at all times, and their appearance in great 
quantities in the low country during volcanic eruptions 
can be accounted for by numbers being killed^ by the 
sulphuretted gases which escape during an eruption and 
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by tbeir being swept down with the torrents of water Vin. Finally, the Siluridee, BmncMcol^. comprise the 
issuing from the volcano. The lowland forms have their smallest and least developed members of the family; 
body encased in large scutes, either rough, scale-like, and they are referred to two genera only from South America, 
arranged in four or five series (Ghsefostonius), or polished, JSteffopMius and Vandellia, the smallest of which does not 

exceed the length of 2 inches. Their body 
is soft, narrow, cylindrical, and elongate; 
the dorsal and anal fins short ; the vent far 
behind the middle of the length of the body ; 
gill-membranes confluent with the skin of the 
isthmus. Each maxillary is provided with a 
small barbel; and the gill-covers are armed 
with short stiff spines. Their small size not- 
withstanding, these Siluroids are well known 
to the Brazilians, who accuse them of entering 
and ascending the urethra of persons while 
bathing, causing inflammation and sometimes 
death. They certainly live parasitically in the 
gill-cavity of large Siluroids, probably enter- 
ing those cavities for places of safety, but 
without drawing any nourishment from their 
hosts. (a, 0. &.) 

SILYAFfUS, an ancient Italian god of 
the woods {silvse), closely allied to Faunus. 
Virgil speaks of him as a god of fields and 
cattle, and says that the Pelasgians dedicated 
a grove to him near C®re. Horace calls him 
the god of boundaries. Pigs were sacrificed 
to him, and at harvest festivals he received 
offerings of milk. He appears sometimes, 
especially in inscriptions, as a domestic god, 
and is occasionally associated with the Lares 
and Penates. Virgil describes him as crowned 
with fennel and lilies or carrying an uprooted 

i'xa. ^-Zc-icaHa lanceolata, from the upper Amazons. Katural size. ^ 

tion is but sparsely represented, chiefly in mountain- I with a crown of pine branches in his hair, a pine branch 
streams, by small loach-like Siluroids, in which various in his left hand, a skin filled with fruits hanging about 
kinds of peculiar apparatus are developed to enable them to | his neck, a pruning-knif e in his right hand, and a dog by 

his side. On votive tablets he is oftener represented as 
the god of planting and gardening than as the rough 
woodland deity. 

SILVER! is widely diffused throughout the earth’s 
crust, including the ocean, which contains a trace of 
the noble metal — minute, it is true, in a relative sense, 
but in absolute amount apjmoaching 10,000 million tons. 
Of the varieties of silver ores, the following chiefly are 
metallurgically important : — (1) Begidine Silver^ generally 
alloyed with mercury or gol^ and if with the latter 
including sometimes a trace of platinum ; (2) Hom Silver, 
native chloride, AgCl; (3) Silver Glance, native sulphide, 
AggS; (4) Silver-Copper Glance, (Ag,Cu) 2 S; (5) Pyrargyr- 
ite (“ Rothgiiltigerz "), AggSbSg ; (6) Stephanite, AggSbS^ ; 
(7) Polyhasite, 9(Ag2,Gu2)S + (Sb 2 ,As 2 )S 3 . Silver is also 
frequently met with in base-metallic ores, e.g., in lead 
remarkable for the peculiar mode of protecting its eggs, as ores and many kinds of pyrites. TJnmixed silver minerals 
mentioned in vol. xii. p. 660, belongs also to this section, nowhere present themselves in large continuous masses, 
VIL The small section of Siluridse Opisihopterx com- What we call “ silver ores ” are all more or less complex 
prises South-American forms, the majority of which mixtures in which the non-argentiferous components are 
inhabit waters at high altitudes up to 14,000 feet above usually decidedly in the majority. Their metallurgic treat- 
the level of the sea. All have a short-rayed dorsal fin, ment depends chiefly on the nature of these admixtures, 
placed above or behind the middle of the length of the the state of combination of the silver being as a rule irre- 
body, above or behind the ventrals, which may be absent, levant in the choice of a process, because some at least of 
Also the anal is short. The nostrils are remote from the noble metal is always present as sulphide, and our 
each other, and the gill-membranes are not confluent with modes of treatment for it include all other native forms, 
the skin of the isthmus. These little fishes, of which Amalgamation. — If a given ore is relatively free of 

Trichomycterm and Pfematogenys are the principal genera, base “ metals ” (metallurgically speaking), some process of 
replace in the Andes the loaches of the northern hemi- “ amalgamation ” may be, and often is, resorted to. 
sphere; they resemble them in appearance and habits. In the Frdb&rg proem the first step is to roast the (ground) 
and even in coloration, offering a striking illustration of ore with common salt, which converts the sulphide. of silver into 
the fact that similar forms of animals are produced under i compare Ohemistex, vol. v. p. 528-580 ; ,^also Mnrma, Mint, 
siTm'lfl.r external physical conditions. and MouBr. 


hold on to stones, this preventing i 

their being swept away by the 
current ; in Pseudecheneis the 
adhesive apparatus consists of 
transverse plaits of the skin on 
the thorax between the pectoral 

with the S.—CalHclithys armatus, from the upper Amazons, 

same func- Natm-alslze. 

tion. Finally, the South- American genus Aspredo, which is 




70 S I L 

cMoriile (Ag;jS + 2H'a01+40 fiom tlie air=2AgCl+E'a2S04) Hie 
mass, along -mtli oextam piopoifcions of water, sciap-iron, and 
meieuiy, is placed in baiiels, wliicli aie tlien made to lotate about 
their axes so that the sevaiai ingiedients are foiced into con- 
stantly Tarymg contact with another Tlie salt solution 
tdhes up a small proportion of ehloiide, uhicli m this (dissolved) 
foini IS c^uielJy reduced by the non to the metallic state 
(2AgCI-^Fe = i’eC]2•f2Ag), so that theieis, so to say, loommade 
mthe hi me for anothei instalment of chloiide of silver, which is 
lednced in its turn, and so on to the end,— the metal formed 
uniting with the meremy into a semi-fluid amalgam Of this the 
hulk at least readily unites into laigci continuous masses, which, 
on account of their high specific giavity, aie easily sepaiated 
fioni the dioss mechanically The amalgam is piessed m linen 
hags to ehminate a quantity of lelatively silver-fiee liquid meieuiy 
(this of course is utilized as such in subsequent opeiations), and the 
remainmg solid amalgam is subjected to distillation fiom non re- 
tails, whereby its meieuiy isiecovered as a distillate while a nioie oi 
lest, inipuie silver remains m the letoit This quocess, aftei having 
been long wrought in Freiberg with great success, is now supci- 
seded there by the Augustin method (see below), but it suivives 
in some other places, as, foi example, the Washoe oi Comstock 
distiict in the Sieiia Nevada (United States) It is not used in 
Chill, Peru, and Mexico because of the scaicity of fuel 

The Me Clean P7 0 CGSS, though fai less perfeetthan that of Fieibeig, 
evades this difficulty It was tiled for the fust time, if not 
actually mvented, by Baitolomeo de Medina in 1557 It was 
adopted in Mexico in 15b6 aud lu Peiu in 1574, and is in use in 
both couutues and in Cliili to tins day The stamped oio is 
giound into a fine paste iwth vatei , this paste, aftei having been 
allowed to dry up a little m an, is placed on a stone flooi along 
with a quantity of salt, and the tno aie trodden together by 
mules On the following day theio aio added ceitaiii pioxioitions 
of ‘'magistial" (a kind of crude sulphate of coppei made by 
roasting copper pyiites) and of meicury, and the mules are kept 
going until the silver is as far as possible comer ted into amalgam, 
winch takes fiom fifteen to foity-five clays The rationale ot the 
process is not quite understood Acooiding to Bous&mgault, the 
cupric chloride (foimed by the salt fiom the sulphate) chlorinates 
part of the sulphide of silvei, thus — 

2Cii01a-f-Ag2S = 2Ag01+ S + CUaCIa, 
and the cuprous clilondo foimcd acts upon anotliei portion of 
sulphide of silvei, thus — 

Cu^Olj + AgjS = 2 AgCl + CiijS, 

and in this way all the sulxihide of silver is giadimlly conveitecl 
into chloride The chloride is reduced to the metallic state by the 
ineicuiy (AgCl-l-Hg=>HgCl-l-Ag) -with formation of calomel, the 
metallic silvei uniting with the suixilus meremy into amalgam 
The calomel is allowed to go to waste 

The Augmtm process of silver evtiaction is only a peculiar mode 
of metallitying and collecting the silvei of an oio aftei it has 
been by some piehmmaiy opeiation coiiveitod into chloiido oi 
suliihate Eithoi salt is hioughl into solution — the chloiido by 
means of hot biine, the sulphate by meaus ol hot watei, acidified 
with oil of ntwol , the solution is separated fiom the lusolubles, 
and made to filter tluough a bed of p>iocixJitatecl copper The 
copper recIucGS the silver to metal, which lemanis on the bod as a 
spongy mass, while an equivalent quantity ot coppei chloiicle (oi 
sulphate) passes thiougli as a solution Tlio silvei sponge is col- 
lected, freed from adhering coppei by muriatic acid in contact 
witli air, and then sent to the fiunace Fiom the coppei liquoi 
that metal is pieeipitated m its ouginal foim by means ol non 

The silvei fuimshed by any of these methods is nevei pine, even 
in the commercial sense A geneial method foi its puiification is 
to fuse it up with lead and subject the alloy to cux)ellation (see 
Lead, vol xiv p 376) Cupel-silvei is apt to contain small 
quantities of lead (chiefly), bismuth, antimony, coppci, and moie 
01 less of gold, of which metals, however, only the first three aro 
reckoned “contaminations” by the metalhugist They can he 
removed by a supplementary cupellation, without added lead, at a 
high temperatuie Addition of lead would lemovo thd* copiper 
likewise, but it is usually allowed to lemain and the alloy sent out 
as cupiiferous silvei, to he alloyed with moie coppei and thus con- 
verted into some kind of commercial “ silver ” (see below) If gold 
IS present to the extent of 0 1 poi cent oi more, it is lecoveied by 
treatment of the metal with mtrio acid oi boiling vitiiol The 
gold in either case remains as such , the silver becomes nitrate or 
sulphate, and from the solution of either salt is locoveicd by 
precipitation with metallic copper Although mtiic acid is the 
moio expensive of the two paiting agents, it is often now piefeirod 
because photography has created a laigo demand foi nitrate of 
silvoi OoiiipaiG Gold, vol x p 749 

Fertile “ incidental ” exti action of silver from essentially 
base-metallic ores the method in the case of all lead 
ores IS simply to pioceed as if only lead were present, 
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and from the argentiferous lead pi educed to extract the 
noble metal by one of the proccbses described under Lead 
(vol XIV p 376-7), while for the treatment of sulphureous 
coppei 01 e& one method is so to smelt the oie (with, if neces- 
saiy, an addition of galena or some form of oxide of lead) 
as to pioduce a regains of lead and a “ mat ” of sulphide 
of coppei, (Cu^S), which latter should contain as little 
lead as possible The silver follows chiefly the lead, and 
IS extracted fiom it by cupellation, but some silver 
lemains in geneial even with a lead-free mat Compare 
account of the Lautenbach process nuclei Lead 

A modem mode of extiacLiug the silvei fiom a copjiei mat is to 
loast it at a veiy low temjieiatuie, so as to pioduce a lelatively 
laige piopoition of metallic sulphate, and then to destioy the bulk 
of the sulphate of copipei by a judiciously -icgulated liighei teiii- 
eiatuie The silvei all lemains as sulphate, which is oxti acted 
y hot dilute sulphuiic acid and wi ought by the Augustin method 

Yeiy lutcicstmg is the process uhich uas patented by Claudet 
foi the lemuiieiative evtiaction of the few hundredths of a pei cent 
of silvei coutained m that kind of eupufeious non pyiites wlimh 
is now used, almost evelusu ely, foi the making of vitiiol The 
“cmdeis,” as letninecl by the vitiiol makei, aie habitually woiked 
up foi copper by loastiiig them with salt and liviviating the 
loasted mass with vatei, when the coppci dissolves as chloiide, 
CujCls and CuCl2 The silvei goes with it, but foi its piecipita- 
tion no method ivas known until Field found that silvei dissolved 
as AgCl 111 a chloiide solution can bo fueciintatecl exhaustively by 
addition of the calculated piopoition of a soluble iodide, as Agl 
ClauJet’s piocess is only an adaptation of Field’s chscoveiy Aftei 
having diluted the copxiei liquoi with a ceitain piopoition of watei 
he adds the weight ot iodine, calculated flora the assay, as solution 
of iodide of zinc, which pioduces a veiy impure precipitate of lodido 
of silver Fiom it he le-exmacts the iodine, by tieatment with 
zinc and dilute sulphiuio acid, as iodide of zinc, which is used ovci 
again The “silvei inecipitate," which now contains its silvoi as 
metal mixed with a huge quantity of (chioily) sulphate of load, 
goes to the metal-iofinei, who floats it as a load oio 

Chemically Pw e Silver — Even the best “ fine " silver of 
commerce contains a few thousandth-parts of copper or other 
base metal To produce pexfectly pure metal the most 
popular method is to first prepare pure chloride (by apply- 
ing the method given below uudei “ Chloride ” to a nitric 
solution of any kind of ordinary “silvei ”), and then to 
reduce the chloiide to metal, which can be done in a groat 
variety of ways One way is to mix the dry chloride 
intimately with one-fiftli of its weight of pure quicklime 
or one-tlnrd of its weight of dry carbonate of soda, and to 
fuse down the mixtuie in a fire-clay ciuciblo at a bright 
red heat In eithei case we obtain a regulus of silver 
lying under a fused slag of chloride — 2AgCl-f(OaO or 
Na 2 C 03 ) = 2Ag-h(Ca01_2-|-0 oi 2Na01 -A CO 2 -f 0) The 
fused metal is best granulated by pouring it fiom a suffi- 
cient height, and as a thin stream, into a mass of cold 
water A. convenient wet-way method for small quantities 
IS to boil the recently precipitated chloride (which must 
have been produced and washed in the cold) with caustic 
soda-ley and just enough of sugar to take away the 
oxygen of the AggO transitoiily produced The silver in 
this case is obtained as a yelio wish-grey heavy powder, 
which is easily washed by decantation , but it tends to 
xetain unreduced chloride, which cau he removed only by 
fusion with carbonate of soda 

Stas recommends the following piocoss as yielding a metal which 
comos nearer ideal pnnty Slightly cupiifoioiis silvoi is made into 
diy nitiato and the lattei fused to 1 educe any platinum nitiate that 
may bo piesent to metal The fused mass is taken up in dilute 
ammonia and diluted to about fifty tnnoa the weight 01 the silver 
It contains The lilteiod (blue) solution is now mixed, with an ex- 
cess of solution of sulpluto of ammonia, S08(]SrH4)2, and allowed to 
stand After twenty -four hours about one-half of the silvei has 
sepaiated out lu ciystals , fiom the mothei -liquor the rest comes 
down promptly on application of a water-bath heat The 1 ation ala 
of the process is that the sulphite hardly acts upon the dissolved 
oxide of silvei, hut it reduces some of the oxide of copper, 2O11O, 
to OujO, with formation of sulphate S04(NH4 )q This CugO deoxi- 
dizes its equivalent of Ag„0, forming Ag-l-CujOg, which lattei is 
reduced by the stock of sulphito and reconverted into OUoO which 
now acts upon a fiesh equivalent of AgjO , and so on to the end 
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Puie silver (ingot) has a beautiful white colour and 
lubtie ) it i& almost as plastic as pure gold, and, like it, 
very soft It does not tarnish in natmal an , but in air 
contaminated with ever so little sulpbmetted hydrogen it 
gradually diaws a black film of sulphide The specific 
gravity of the frozen metal is 10 42 to 10 51, rising to 
10 57 after compression under a die It is the best con- 
ductor of heat and electricity The expansion of unit 
length from 0“ to 100° C is 0 001936 (Fizean) The 
specific heat is 0 0570 (Eegnault), 0 0559 (Bunsen) It 
fuses at 954° 0 (A'lolle)— i ^ , far below the f using point 
of copper or gold — without oxidation, unless it be m con- 
tact with a surface of silicate (porcelain glaze, &g ), when 
a trace of silicate of Ag,0 is produced It volatilizes 
appreciably at a full red heat, in the osyhydiogen flame 
it boils, with formation of a blue vaponi The fused 
metal readily absorbs oxygen gas (undei fused nitre as 
much as twenty times its volume— Gay-Lussac) When 
the oxygenated metal fieczes the absorbed gas goes off 
suddenly at the temperature of solidification, and, by 
forcing its w'ay through the sohd crust pioduces volcanic 
eruptions of metal which are sometimes very beautiful 
The presence of even very little base metal m the silver 
prevents this “spitting,” the base metal combining with 
the oxygen fastei than it can be leabsoibed Pure silver 
retains a trace of the absorbed oxygen permanently, and 
Dumas in an experiment on one kilogramme of metal 
extracted from it 82 milligi amines of oxygen in an ab- 
solute vacuum at 400°-500° C Water, and ordinary 
non-oxidizing aqueous acids generally, do not attack silver 
in the least, hydrochloric acid excepted, — which, in the 
presence of air, dissolves the metal very slowly as chloride 
A solution of common salt acts similarly, the liberated 
sodium becoming WaOH Aqueous hydriodic acid, even 
in the absence of air, dissolves silver perceptibly, with 
evolution of hydrogen (Deville) Aqueous mtiic acid dis- 
solves the metal readily as nitrate , hot vitriol converts it 
into a magma of crystalline sulphate, with evolution of 
sulphurous acid Silver is absolutely proof against the 
action of caustic alkah leys, and almost so against that of 
fused caustic alkalies even in the presence of air It 
ranks in this respect next to gold, and is much used to 
make vessels for chemical operations involving the use of 
fused caustic potash or soda The ordinaiy “line” metal 
is good enough for this puipose 


Silver Alloys — Pure silver is too soft to make duialile coins o 
vessels combining lightness vitli stability of foim Tins defec 
can be cuied by allojing it with a little coppei All oidmai 
silver ai tides consist of such allojs The propoition of silve 
in these (then fineness”) is habitually stated in parts of rea 
silver per 1000 paits of alloy In Gieat Britain all silver com 
are made of "standard silver,” the fineness of which, by lega 
^ toleration is 4 tuuts (of pnie silver in 100 

alloy), I e a specimen passes as long as its fineness lies betweei 
926 and 921 (compaie Mint, vol xvi p 483) As regards silvei 
plate the ' Hall-’ in London lefases to stamp any pooler alloy 
In Geimany and in the United States all silvei corns, m Plane 
and Austria the major silver coins, are of the fineness 900, wit] 
a tolera^on of 3 units The minor coins of Austria aie of the fine 
i France all silver coins under one franc contaii 

^6 of silver, 93 of coppei, and 72 of zme in lOOO paits Th 
fineness prescribed by law or custom foi " silvei ” artiaes is 950 o 
800 (±5) in Prance, 750 in North Germany, 812 5 in South Gci 
many, and 820 in Austiia All these alloys at least are liable t 
liquation, which means that, although they aie perfectly homo 
geneous in the crucible, they freeze into layeis of not ahsolnteb 
the same composition According to Leval, passing from the shi 
to the core of an ingot of 900 per mille silver the diffeience ma'^ 
amount to 8 units Of all the alloys tried by that chemist onl‘ 
that composed according to the formula A ggCita, corresponding tl 
719 per mule of silvei, remained perfectly homogeneous on fieez 
mg He therefore recommends this alloy foi coinage, unfor 
tunately, however any silver copper aUoy which contains less thai 
about 750 per miUe of noble metal tarmahes veiy perceptibly u 
the air British standard silver is quite free of this defect, hut i- 
13 mooavemently soft, far softer than the “ 900 ” alloy 


The extent to which the piopeities of silver aie modified by 
addition of copper depends on the fineness of the alloy produced 
The addition ol even thiee paits of coppei to one of sihei does not 
quite obhteiate the whiteness of the noble metal Accoidmg to 
Kamaisch the lelative ahiasion suffered by sihei coins of the 
degrees of fineness named is as follows — 

Fineness 312 750 900 993 

Ahiasiou 1 2 3 3 9 9 5 

The same observei established the following i elation between fine- 
ness f and specific giaiity in coins containing fioni 375 to 876 of 
silver pel 1000 — sp gr =0 001647yi4-S S3S 
The fusing points of all copper-silvei alloys lies below that of 
pme coppei, that of Bntish standsid silver is lower than even 
that of jiuie silvei For the alloys of silver with other metals than 
copper, see Gold, PlatiivTtm, and Nickel The piescnt wiiter 
has intiodueed an alloy of 91 of silvei, 7 of gold, and 2 of nickel 
as a mateiial far supeiioi, on account of its higher iigidity, to fine 
silver for the making of alkali proof vessels 
“Oxidized” silver is oidinaiy cupriferous silvei superficially 
modified by immersion luto sulphide of sodium solution (which 
piodnees a daik film of sulphide), oi otheiwise 
Siliemig — For the pioductioii of a silver coating on a base- 
metallic object we have chiefly two methods One ot these is to 
dissolve silver m mercuiy and to apply this amalgam to the (caie- 
fully cleaned) suiface ot the object by means ol a blush The 
meicuiy then is driven aw ay by heat, when a coheieut film of silver 
remains, which adheres veiy firmly, is quite continuous, and needs 
not be thick to stand polishing and other surface treatment This 
very old method is to tins daj' the best for piodticing a stiong 
coating, but it IS dangeious to the health of the woikmeii, expen- 
sive, and troublesome, and has been almost supeiseded by the 
modern piocess of elect7 opiating (see Eiectbo Metalluegi, vml 
viu p 116) Objects made of non or steel must first be coated over 
W'lth copper, and then treated as if they consisted of that metal 
For see Minror, vol xvi p 600 

Insciiptions on linen, consisting of black metallic silvei and 
consequently proof against all oidinaiy piocesses of washing, can 
be produced by using smtably-contiived silver solutions as inks 
A mere solution of nitiate ot silvei (1 to 8 of water)i 
the surface to which it is applied lias been piopaiecl by impiegna- 
tion with a solution of 6 paits of soda ciystals and 17 of gum 
arable in 30 of water, and subsequent noning The ink must be 
applied with a quill oi gold pen {compare vol xm p 81) 

Silver Compounds —(1) Kitiate o/ 5'uwr (AgNOj) is made by 
dissolving fine silvei m a modeiate excess of nituo acid of 1 2 sp 
gr , applying heat at the ond The solution on cooling deposits 
crystals— very leadily if somewhat strongly acid Even a slightly 
cupiiferous solution deposits puie oi almost puie crystals Any 
admixture of copper in these can be lemovel by fusing flic dry 
crystals, when the coppei salt only is leduoed to black ovide of 
coppei insoluble in water and thus lemorahle, or by boilnig the 
solution with a little pine oxide of silvei (AgjO), which pieeipitates 
the OuO and takes its place Nitiate of silver forms colomless 
tianspaient sonoious plates, which, if free of organic matter, lemain 
unchanged in the light, — which agent leadily produces black me 
tallie silver if organic matter be in contact with the salt oi its 
solution One handled paits of water dissolve, of nitrate of silver — 
at 0° 11“ 19“ 5 110“ 0 

121 9 127 7 227 imparts 

The aolution is neutral to litmus The salt dissolves in 4 iiaits of 
cold alcohol Nitiate of silvei fuses at 193“ 0 into a thm colom- 
less liquid, winch stands even higher temperatures without decom- 
position At a red heat it la i educed to metal Tho fused salt, 
cast into the form of quill sized sticks, is used in surgery as a 
cauterizing agent (“ lapis ififeinalis,” oi lunar caustic) The sticks 
gam in firmness if alloyed with a little nitiate of potash 

(2) Sulphate of Silver (AgiSO^) forms white ciystals soluble in 
200 paits of cold or 68 of boiling watei, but more soluble in dilute 
siilphuiic acid It stands a led heat without decomposition 

(3) Oride of Silver (AggO) appears as a daik-broivn precipitate 
when a solution of the nitiate is mixed with excess of caustic 
potash 01 — piefeiably for piepaiative puiposes—baryta watei It 
IS slightly soluble in water, forming a veiy decidedly alkaline 
(to litmus) solution, behaving as if it contained the (unknown) 
AgOH It seems to suffer leduction in the light In liydiogen 
It loses its oxygen at 100“ 0 (Wohlei), in air liora about 250^0 
upwaids Solutions of numeioiis organic substances and other 
agents i educe oxide of silver, more oi less readily, to metal. 
Ritter piodueed what he took to be a peroMde of silvei hy decom- 
posing a solution of tlie nitiate galvanically, in the form of black 
metaUically-lustrous ciystals, which gathered at the poative pole 
At 110“ C these decompose almost explosively, with evolutioin of 
the 12 77 per cent of oxygen demanded by A&0„ ; yet siecording 
to Berthelot the crystals are 4 AggOg AgN Og + 2B[s() But a hydrato 
of AgjQg 18 got by the action of peroxide of hydrogen on AggO 

1 Preferably blackened for visMity by iucoTpdration, of some CMnese mfc 
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(4) GJilonde of Silver (AgCl) comes down as a pxecipitate wlien 
solutions of silver salts aie mixed uT-th solutions of eliloiides 
(for pieparative pui poses AgFOa witli JTCl, which is preferable to 
NaOl) The mixtuie at first has tho appearance of a milk, hut on. 
hemg violently shaken it divides into a cuidy, heavy, easily 
settling piecipitate and a cleai solution, — moie leadily if the 
co-ieagents aie exactly balanced or the silvci is in excess than 
when the precipitant piedominates Chloiide of silvei is as good 
as insoluble in water, but hjdiochloiic aoid, and clilonde solu- 
tions (generally, dissolve it peiceptibly In dilute sulphuric and 
nitric acids it is as insoluble as in plain watei Even boiling oil 
of vitriol attacks it only veiy slowly It is readily soluble in 
ammonia solution and lepiecipitated therefiom on acidihcation 
It dissolves in aqueous thiosulphate ot soda, NaoS^Os, foiming the 
veiy stable salt NaAg SiOg, and m cjamde of potassium solution, 
foiming KAg (NClg Eiom either solution the silvei is conven- 
iently leeoveiable only by sulphuietted hydiogen oi sulphide of 
ammonium as an Ag^S precipitate Chloiide of silvei fuses at 
260° 0 into a yellowish liquid, fieezing into a tianspaient, almost 
colouiless, glass of horn-hke consistence (hence the name “hoin- 
siLvei”) The specific gravity of troren AgCl is 5 45 (Earsten) It 
remains undecomposed, but volatilizes appieciably at a led heat 
Hydrogen at a dull led heat leduces it to metal A siinilai leduo- 
tion is etfacted in even the compact chloiide hv contact with zmc, 
watei, and a little dilute sulphuiic acid , the i eduction, howevei, 
pioceeds lathei slowly and is larely quite complete Unfused 
chloride of silver, when exposed to sunlight, becomea at fiist violet, 
then daikor and daikei, and at last black, through piogiessivo de- 
chloimation Yet even the black final product, according to 
Bibia, yields up no silver to hot nitiie acid 

(5) Brovnda of Silvei (AgBr) closely lesemhles the chloiide 
The 1 eduction on insolation is pi evented by the pzeseiice of a tiace 
of flee hiomine and promoted by that of nitrate ot silvei Cliloiino 
converts the hot fused salt into chloiide 

(6) Iodide of Sihei (Agl), while similar on the whole to the 
other two haloids, piesents inaiked peculiarities As formed by 

S itation it is distinctly yellow , it is insoluble xn, but decol- 
by, ammonia , it is less soluble in watei and dilute nitiic 
acid or otliei nitrate solutions than even the biomido, this latter 
exceeding in this sense tho chloride But boiling oil of vitriol 
decomposes it slowly, wntli elimination of lodme vapours and forma- 
tion of sulphate Hydiogen at a red heat does not act upon it , 

nor IS it at all easily decomposed by zinc and dilute acid Pie- 
cipitated iodide of silvei is cliaiacteiistieally soluble in solutions 
ot alkaline iodides and in those of nitrate of silver, with foima- 
tion of double salts, which, liowevoi, aie all decomposed, more 
or less completely, by addition of much ivatei Pviie iodide 
of silver, even if recently pieoipitated, is not changed by sun- 
light, but if Gontaminatecl with nitiate of silvei it leadily blackens 
Eoi action of light on silvei haloids, see Photoghapht 
Analysis —In a solution of salts derived fiom purely oxygenated 
acids the least tiaca of silver can he detected by hydiocliloiio 
acid, wliioh piecipitates the silver as chloiide (see above) The 
precipitate, when pioduced in a possibly complex solution, may 
include the ehloiiJes of lead (PliCl) and meicuiosum (Hg^Cls) 
Eepeated tieatnient of tho (w'ashed) piecipitate with hoilmg watei 
extracts the lead chloiide , then by poming ammonia on the 
precipitate we coiiveit tha HgaCl^ into an insoluble black bod 3 % 
while tho chloiide of silver dissolves and, ftoin the filtrate, can bo 
precipitated by acidification Poi tho quanUtaime doteimmation 
of silver, tho oidiiiaiy laboratory method is to hung the metal into 
solution as nitrate and then to throw it down as pure chloiide Tlio 
chloride is washed, collected, dehydiated by fusion, and weighed 
According to Stas, if 0=16, Ag=107 93 and 01=35 454, hence 
the chloiide contains 0 75273 of its weiglit of metal 
The assaying of silver oies is done preferably m the “dry way ”, 
m fact relatively pool oies cannot be assayed satisfactoiily in 
any othei The general method with sulphmeous ores is to 
mix them, as powders, with (silver-fiee) oxide of lead and tartar, 
and fuse m a clay oi graphite crucible The regulus includes 
all the silver The fuse is poured into a conical mould of cast- 
iron, when the metal goes to the bottom of tho mould , the ingot, 
after cooling, is easily sepaiated fiom the adheiiiig slag The 
slag-free legiilus is then placed in a little cupel made out of com- 
pressed hone ash, and is heated in a muffle to redness and kept at 
tins tempeiatuie in the current of air which pervades tho muffle 
in virtue of its disposition in the furnace until all tho lead and 
base metals geneially have been sucked up by the poious cupel 
The lemainiug “button” of metal is weighed, which gives the 
conjoint weight of the silver and gold, which latter metal is raiely 
absent For its detormination the button is rolled out into a 
piece of tlmi sheet, which is “paited" with nitiic acid (see Gold) 
The gold lemains and goes to the balance, the weight of tho silver 
13 found by chfieicnco Similarly, to deteiimno tho fineness of 
silver alloys, a known weight of tho alloy — customaiily 0'5 
gramme— -13 “cupelled,” with addition of a propoition of pure lead 
depending on the weight of base metal to be lemoved, as shown by 


the following table, winch, however, holds stiictly only foi coppei- 
silvei alloys — 

Fineness 1000-900 80 units of lead per unit of copper 

„ 900-850 64 

„ 800-750 53 

,, below 750 50-40 ,, 

In a well appomted laboiatoiy two opciatois who woik into each 
other’s hands can easily make several dozen of such assays in a 
day Cupelling, indeed, is the promptest of all methods of ana- 
lysis, only the results are not quite as exact as is desirable in 
the case of piecious metal, pait of the silver being lost by 
volatilization, and part by being sucked into the cupel The eiroi 
attains its maximum in the case of alloys of about 700 pei mille, 
and with these comes to about of the weight of the silvei to 

he deteimined It of coiiise can be, and always is being, collected 
to some extent by “blank” assays made with known weights of 
piiie silver and pure copper, but such corrections are not quite 
safe Hence cupellation nowadays, in the mmts at least, is used 
only foi a faist appioximation, and the exact fineness determined 
by tbe “wet way” process, invented by Gay-Lussac See Assaying, 
Tol u p 727 

A most excellent method foi the quick determination of a not 
approximately known weight of dissolved silver has been invented 
by Volhaid This method rests on the fact that solutions of 
sulpliocjanates (including that intensely red salt Fe(]SrCS )3 which 
IS pioduced when, foi instance, NCS H is mixed with feme sul- 
phate) piecipitate silvei completely fiom even strongly acid solu- 
tions, as HCS Ag A convenient leagent for the method is pio- 
duced by dissolving HGS grammes of (chloiine-free) 

siilphocjmnate of amraomnm in watei to 1000 c c to produce a 
solution of which 1 c c jnecipitates about Ag= 10 8 milligiammes 
of silvei To detcimme the exact “titie,” we dissolve, say, 540 milli- 
giammes of pine silver in 1 2 nitiio acid, and next boil away eveiy 
tiace of HaOs We then dilute to say 50 c c , add 6 c o of satmated 
solution of non alum (not less), and, lastly, lun in sulphocyanate 
fioui the buietto, until the led coloiu of feme sulphocyanate which 
appeals locally fiom the first, by addition of the last drop of HCS 
solution, has become peimanent on stiiimg Sujiposing 49 3 c c 
of solution to have been, lequiied to reach this point, eveiy 1 c c 
of reagent piecipitatos -f-J % milligiammes of silver, and it, ot course, 
always docs so, even, let us add, in the inesence ot (say) 70 pei cent 
of copper beside 30 of silver in tho alloy under operation T olliard’s 
method is moie exact, and, with a small number of samples, takes 
even less time, than cupellation (W D ) 

Mode of Occuoience — Silver is rarely found in tlie 
native state, and then only in compaxatively small quanti- 
ties Most of the oies of silvei are difficult to i educe, and 
it IS tlierefoie deemed safe to regard tins as the last ot 
the three gieat coining metals ■which came into nso 
Silver is originally as widespread as gold, occurring in 
nearly all the volcanic locks and some of the Primary 
ones In the Silver Reef distiict of Utah ifc is found 
in sedimentaiy ^sandstone, tliougli this appeals to have 
undeigoiio some change fiom volcanic action But gold 
lemains unaltoied by the action of the elements, and is 
often cairiod away long distances horn its oiiginal place 
of occuuouco by the hicaking down of the rocks which 
contain it and their formation anew elsewhere, either as 
other rocks or as “placers” ot gravel oi sand, containing 
gold easily ■washed out by hand oi with rude appliances 
Silver, on the contraiy, is only to be found in the rocks 
■wheie it oiigmally occuis ’When these are broken down 
or worn a'way, the silver is either driven into new mineral 
combinations, oi, moie commonly, dissipated and lost 
Hence silver is only to be obtained by subterranean mining, 
and demands the aid of capital and associated labour 
The greatei rapidity with which gold can bo obtained 
has often infLuonced tho legal relation of value bet^ween 
these two metals, and its beaiing upon prices, commerce, 
and civilization 

Cost of od'uction . — In nearly all silver ores there is 
some gold, and in nearly all gold ores some silver In the 
£70,000,000 worth of metal produced from the Comstock 
lode of Nevada nearly one half m value consisted of gold 
Foi this and othei leasons, it is impossible to determine 
the geneial average cost of producing gold and silver from 
all the mines during any reasonably long period of time 
If recent statistics are to be trusted, both metals are pro- 
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duced oa the average at a loss Such is alleged to have 
been the case m Calif oima, Australia, and Nevada, ^ 
countries whoso combined pioducb has equalled in value 
nearly £600,000,000 

Vahie — In some ancient states the value of silver ap- 
pears to have been superior to that of gold ^ Agathaichides 
informs us that such was the case lu ancient Arabia , and 
Tacitus says the same of ancient Germany Strabo 
alleges that the ratio of value in a countiy bordering that 
of the Sabreans was at onetime one gold to two sdvei, 
and so late as the 17th century silvei and gold were valued 
equally in Japan ^ Going back to a i emote antic^uity, 
silver appears to have been everywhere equal in value to 
gold until the silver mines showed signs of exhaustion, 
when, as the principal coins were of copper and silver, 
and puces were commonly expressed in these coins, the 
threatened decrease of money was piobably aveited and a 
profit secured for the state by raising the legal value of 
gold coins In Greece, in the time of Herodotus (rf iii 
95), gold was 13 times the value of silver, at which latioit 
appeals to have stood for a long period 

When the Eomaus acquired the placer mines of Pan- 
nonia, Dacia, Spain, Gaul, &c , they made their principal 
coins of gold , and at a later period, when the supplies of 
this metal fell oS, they raised the legal value of silver coins 
to one-tenth that of gold ones of like weight and fineness 
This ratio was afterwards changed to 11, and still later to 
12 silver for 1 gold In the Arabian states of the 7th 
century the ratio was about 6| for 1 , yet in Fiance at 
the same time it was 10 for 1 , in England during the 
12th century it was 9 for 1 , in France during the 14th 
century certain silver and gold coins of bke weight boie 
the same value, hence the ratio was 1 for 1 , in Castile 
and Leon in 1454-74 it was 7^ for 1 Speaking broadly, 
between the use of Mohammedanism and the opening of 
the silver mines of America the value of silvei compared 
with gold gradually rose It is evident that there were 
two lines of ratios, the one having an Indo-Arabic, the 
other a Eomano-Germanic origin, and that the conflict 
of ratios — ^which only ceased when Ameiica was discovered 
and a great coinage of the piecious metals occuiied in 
Spain — gave rise to many of those otherwise inexplicable 
lowerings of coins, of one or the other metal, which charac- 
terize this period 

In Spain, by the edict of Medina (1497), the ratio was 
lO'l When America was plundered the first fruits were 
gold, not silver, whereupon Spain, in 1546, and befoie 
the wealth of the silver mines of Potosi was known, laised 
the legal value of gold to 13|-, and, as Spain then mono- 
polized the supplies of the piecious metals, the rest of 
the world was obliged to acquiesce in her valuation 
During the following centiny Poitugal obtained such 
immense quantities of gold from the East Indies, Japan, 
and Brazil that the value of her imports of this metal 
exceeded £3,000,000 a year, whilst those of Spam had 
dwindled to £500,000 in gold, and had only increased to 
£2,500,000 in silver Portugal now governed the ratio, 
and in 1688 raised the value of gold to 16 times that 
of silver Except during a brief period of forty years, 
this ratio has ever since been maintained in Spanish and 
British America and the United States A centuiy latei 
the spoils of the Orient were exhausted, the Brazihan 
placers began to decline, and Portugal lost her importance 
Spain thus again got control of the ratio, and, as her 
colonial produce was chiefly silver, she raised its value 
m 1775 fr om one-sixteenth to one-fifteenth and a half 

^ DelMar, Sisi J’rec Metals, ctap xxxi 
® Boeckh, Pohhcal Mco%Qmy of the Athemans, "book i chap 6 
» Sir Edward J Eeed, Japan, chap xviu , DelMar, Money and 
Vvo%li%at%on, chap xx. 


that of gold foi the Peninsula, peimittmg it to remain at 
one-sixteenth in the colonies Fiance, whose previous 
latio (that of 1726) was 14}, adopted the Spanish ratio of 
15] in 1785, and has adheied to it o\er since These 
thiee histoiical ratios, and the bearing of each upon the 
others, have influenced all legislation on the subject, and, 
wheie there was no legislation, have governed the bullion 
maikets for moie than two centuries 

Meanwhile an economical school arose which, while 
conceding it to be necessary that the state should fabri- 
cate coins, denied it the right to limit the numbei of 
coins 01 to exact payment (seigniorage) for coinage 
This school found expret.sioa in the Act 18 Charles II 
(1666), -which permitted private peisons to have coined 
foi them an unlimited quantity of gold or silver, at the 
public mint, free of charge Similai Acts were passed in 
Holland, Fiance, and other countiies But the crown 
retained the light to regulate the nominal value of gold 
and silver coins, the exercise of which has had the greatest 
influence on the relative market value of those metals 
To check abuses of this prerogative the eeoaomical 
school next diiected its efforts towards the adoption of 
one in place of two metals for full legal tendef coins The 
prmcipal advocates of this change duimg the last century 
were Dutofc (1739) and Desrotours (1790), and during 
the present one Lord Liverpool (1808), De Quincey (1849), 
and Chevalier (1856) Tlie policy thus advocated was 
practically adopted in Holland and England during the 
18 th century, and by the latter definitively lu 1816 It 
was accepted by the Monetary Conference assembled at 
Pans June 20, 1867, and by the Commercial Convention 
at Berlin October 20, 1868 In 1871 it was practically, 
though not definitively, adopted by Germany, and since 
that date by several smaller states, including distant Japan 
In Fiance (1874) and the United States (1873-78) the 
policy pursued has been a waiting one Full legal tender 
silver coins continue to be employed for money, but the 
state has ceased to coin silver on private account 
Eithei Germany, Fiance, or the United States may, by 
simple enactment, and without recoinage or change of 
coins, return to the “ bimetallic ” basis of money 

The closure of the mints of all impoitant commercial 
countries to silver, -while they have lemained open to the 
free coinage of gold at a fixed valuation, has enhanced 
the purchasing power of gold, compared -with either silver 
or other commodities, about one-fourth The puce of 
uncoined silver being usually quoted m gold, this pheno- 
menon appears as a '‘fall of silver,” by which teim it is 
commonly known This alleged fall, its causes, conse- 
quences, and remedies, constitute the “ Silver Question ” 
Fiocluchon — ^In the piincipal pi educing countries — the 
United States, Mexico, Chili, and Peiu — mining is fiee, 
and there aie no official returns of the production, which 
is therefore mere matter of conjecture In the United 
States it is the custom to value silver bullion at one- 
sixteenth that of gold This unduly swells the value of 
the conjectural product of that country more than oue- 
fouith (see Report of the United States Monetary Com- 
mission of 1876, Appendix, pp 1-66) From a careful 
consideration of the bullion movement, the total annual 
product of silver thioughout the world at the present 
time is estimated at between 60 and 60 million ounces, at 
which figure it has remained steady upwards of ten years 
Consumption m the Arts — Direct inquiries as to the 
quantity of silver used in the arts have met with little 
success, and the statistics so obtained are defective 
But the total production of silver in the Western World, 
from the discovery of America to the present tune, has 
been, in value, about 1400 miUiou pounds sterling, of 
which about 300 imlliou pounds remain in coins Conse- 
XXII — 10 
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quently 1100 millionSj oi nearly four-fifths, have been 
consumed in the arts, lost, <tc , or exported to Asia 
There are estimated to be about 50 or 60 million pounds 
sterling woith of silver coins in India, ^ and some tiifling 
amounts each m China, Japan, Persia, tfec On the whole 
it appeals quite safe to estimate the average annual con- 
sumption of silver in the arts and through wear, tear, 
and loss as fully equal to three-foiuths of the pioduction 
Lowe in 1823 estimated it at two-thuds Silvei is piinci- 
pally used foi plate and jewellery, it is also consumed 
in photography, and m niimeious chemical piepaiations, 
such as lunar caustic, indelible ink, hair dyes, fulminating 
powder, &e (-^ de) 

SILVERIUS, the successor of Pope Agapetus I , was a 
legitimate son of Pope Hoiniisdas, bom before his father 
enteied the priesthood He was consecrated on June 8, 
636, having purchased his elevation to the see of St Peter 
from the Gothic king Theodotus Six months afterwards 
(Dec 9) he was one of those who admitted Belisarius into 
the city He opposed the lestoiation of the patriarch 
Anthimus, whom Agapetus had deposed, and thus brought 
upon himself the hatied of Theodoia, who desiied to see 
Vigihus made pope He was deposed accoidingly by 
Belisarius in March 537 on a charge (not impiobably well 
founded) of treasonable conespondence with the Goths, 
and degraded to the rank of a simple monk He found 
his way to Constantinople, and Justinian, who entei tamed 
his complaint, sent him back to Rome, but Vigihus was 
ultimately able to banish his iival to Pandataiia, wheie 
the rest of his life was spent in obscurity The date 
of his death is unknown 

SILTESTER I, bishop of Rome from January 314 to 
December 335, succeeded Melcbiades and was followed 
by Maicus. The accounts of his papacy preserved in the 
Zzder Pontzfkahs (7th or 8th century) and in Anastasms 
are little else than a record of the gifts said to have been 
conferred on the Roman Church by Constantine the Great 
He w'as represented at the council of Nice, and is said to 
have held a council at Rome to condemn the heresies of 
Arms and others The story of hia having baptized Con- 
stantine IS puie fiction, as almost contemporaiy evidence 
shows the emperor to have received this rite near Nico- 
inedia at the hands of Eusebius, bishop of that city 
According to Dollingei, the entire legend, with all its details 
of the leprosy and the proposed hath of blood, cannot have 
been composed later than the close of the 6th century, 
while It is certainly alluded to by Qiegoiy of Tours (od 
594) and Bede The so called Zomiiojz of GenstmUtze 
was long ago shown to he spurious, but the document is of 
very considerable antiquity and, in Dollinger’s opinion, was 
forged in Rome between 752 and 777 It was certainly 
known to Pope Hadrian in 778, and was inseited in the 
false decretals towards the middle of the next century 

SILVESTER II , pope from 999 till 1003, and pievi- 
ously famous, under his Christian name of Gerbert, first 
as a teachei and afterwards as aichbishop successively of 
Rheims and Ravenna, was an Aquitanian by birth, and was 
educated from his boyhood at the abbey of St Gerold in 
Aurillac Here he seems to have had Gerald for his abbot 
and Raymond for his instructor, both of whom weie among 
the most trusted correspondents of his later life Prom 
Aurillac, while yet a young man (adolescens), ho was carried 
oS to the Spanish maich by “Borrell, duke of Hither 
Spam ’’ for the sake of prosecuting his studies in a district 
where learning, at that time, floiuished more luxuriantly 
than in Aquitania. Eorroll entrusted his young protege 
to the care of a certain Bishop Hatto, undei whose instruc- 
tion Gerbert made great progress in mathematics, lu 
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this duke we may certainly recognize Boiel, who, accord- 
ing to the Spanish chioniclers, was count of Barcelona 
fiom 967 to 993, while the bishop may probably be 
identified with ilatto, bishop of Vich oi Ausona fiom 
c 960 to 971 or 972 In company with his two patrons 
Gerheit visited Rome, where the pope, hearing of the 
young student’s pioficiency in music and astronomy, 
induced him to remain in Italy, and before long intro- 
duced him to the emperoi Otto I A papal diploma, still 
extant, shows that Count Boiel and Bishop Octo or Otho 
of Ausona were at Rome in January 971, and, as all the 
othei indications point to a corresponding year, enables us 
to fix the chionology of Gerbert’s latei life 

When hi ought before the emperoi, Geibert admitted 
his skill in all biauches of the quadnvmm, but lamented 
hib comparative ignorance of logic Eager to supply this 
deficiency he seized the opportunity of following Lothaire’s 
ainbassadoi Garamnus, archdeacon of Rheims, to this 
city, £oi the sake of studying under so famous a dialec- 
tician in the episcopal schools which were then (c 972?) 
rising into reputation under the caie of Archbishop 
Adalbeio (969-989) So piomising a scholar soon 
atti acted the attention of Adalbero himself, and Gerheit 
was speedily invited to exchange his position of learner 
for that of teacher At Rheims he seems to have studied 
and lectuied for many years, having amongst his pupils, 
now 01 at a later time, Hugh Capet’s son Robert, after- 
waids king of France, and Richer, to whose history we 
owe almost every detail of his master’s early life Accord- 
ing to this writer Gei belt’s fame began to spread over 
western Em ope, throughout Gaul, Germany, and Italy, 
till it roused the envy of a iival teachei, Otiic of Saxony, 
in whom we may doubtless recognize Octricus of Magde- 
huig, the favonute scholar of Otto I, and, in earliei 
days, the instiuctor of St Adalbert, the apostle of the 
Bohemians Otiic, suspecting that Gerbert erred in hie 
classification of the sciences, sent one of his own pupils 
j to Rlieims to take notes of his lectures, and, finding his 
suspicions coirect, accused him of his error before Otto II 
j The emperor, to whom Gerbert was well known, appointed 
a time foi the two piilosopheis to argue before him , and 
Richer has left a long account of this dialectical touina- 
ment at Ravenna, which lasted out a whole day and was 
only terminated towaids evening ar the iinpeiial bidding 
The date of this controveisy seems to have been about 
Christmas 980, and it was probably followed almost imme- 
diately by Otric’s death, October 1, 981 

It must have been about this time (c 982) that Gerbert 
received the gieat abbey of Bobbio fiom the emperor 
Tliat it was Otto II , and not, as formerly supposed, Otto 
I, who gave him this benefice, seems evident from a 
diploma quoted by Mabillon (Anmles, iv 121) Richer, 
however, makes no mention of tins event ; and it is only 
from allusions m Gerbeit’s letteis that we learn how the 
new abbot’s attempts to enforce his dues waked a spirit 
of discontent which at last drove him in November 983 to 
take lefuge with his old patron Adalbero, It was to no 
purpose that he appealed to the emperor and empress for 
restitution or rediess, and it was perhaps the hope of 
extorting his reappointment to Bobbio, as a reward for 
his services to the impeiial cause, that changed the 
studious scholar of Rheims into the wily secretary of 
Adalbero It was a time of groat moment in the history 
of Western Europe Otto II died in December 983, 
leaving the empire to his infant heir Otto III Lothaiie 
claimed the guardianship, and attempted to make use of 
his position to serve his own purposes in Lonaine, which 
would m all probability have been lost to the empire had 
it not been for the indefatigable efiorts of Adalbero and 
Gerbert. Into the obscure details of the succeeding years, 
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as they have to he pieced togethei from the letters of | 
Gerbert and the hints of Eichei oi the iatei annah&ts, 
there is no need to enter heie Geibert’s pohcy is to be 
identified vnth that of his metropolitan, and -was strongly 
influenced by gratitude for the benefits that he had received 
from both the eider Ottos 

According to M Olleris’s arrangement of the letters, 
Geibert was at Mantua and Itome in 985 Then followed 
the death of Lothaire (2d March 986) and of Louis Y , 
the last Carolingian king, in May 987 Latei on in the 
same year Adalbero crowned Hugh Capet (1st June) and 
his son Eobert (25th Deceinbei) Such was the power of 
Adalbero and Gerbeit in those days that it was said then 
influence alone sufficed to make and unmake kings The 
archbishop died 23d Jannaiy 989, having, according to 
his secretary’s account, designated Gerbeit his successor 
before his decease Hotwithbtanding this, the influence 
of the empress Theophania secured the appointment foi 
Arnulf, a ba&taid son of Lothaiie The new prelate took 
the oath of fealty to Hugh Capet and peisuaded Gerbert 
to remain with him When Charles of Lorraine, ArnuH’s 
uncle, and the illegitimate son of Louis D’Outremei, sur- 
prised Eheims in the autumn of the same yeai, Gerbeit 
fell into his hands and for a time continued to seive 
Arnulf, who had now gone ovei to his uncle’s side He 
had, however, returned to his allegiance to the house of 
Capet befoie the fall of Laon placed both Arnulf and 
Charles at the mercy of the French king {e 30th March 
991) Then followed the council of St Basle, near Eheims, 
at which Arnulf confessed his treason and was degraded 
from his office (17th June 991) In return foi his services 
Gerbert was elected to succeed the deposed bishop 

The episcopate of the new metropolitan was maiked by 
a vigour and activity that w’ere felt not merely in his own 
diocese but as far as Tours, Orleans, and Pans Mean- 
while the fi lends of Arnulf appealed to Eome, and a papal 
legate was sent to investigate the question As yet Hugh 
Capet maintained the cause of his nominee and foibade 
the prelates of hia kingdom to he present at the council of 
Mouzon, near Sedan (June 3, 995) Notw'ithstandmg this 
prohibition Gerbert appeared in his own behalf The events 
of the next few yeais are somewhat obscure Council 
seems to have followed council, but with uncertain results 
At last Hugh Capet died in 996, and, shortly aftei, his 
son Eobert married Bertha, the widow of Odo, count of 
Blois The pope condemned this marriage as adulterous , 
and Abho of Fleury, who visited Rome shortly after Gregory 
V ’s accession, is said to have procured the restoration of 
Arnulf at the new pontiff s demand We may surmise that 
Gerbert left France tow’-ards the end of 995, as he wms 
present at Otto III ’s coronation, May 21, 996 Somewhat 
later he became Otto’s instructor in aiithmetic, and had 
been appointed archbishop of Ilavenna befoie May 998 
Early in the next year he was elected pope (April 999), 
and took the title of Silvester II In this capacity Gerbert 
showed the same energy that had chaiacterized his former 
life He is generally credited with having fostered the 
splendid vision of a restoied empire that now began to fill 
the imagination of the young emperor, who is said to have 
confirmed the papal claims to eight counties m the Ancona 
march Writing m the name of the desolate church at 
Jerusalemuhe called upon the warriors of Christendom to 
arm themselves in defence of the Holy City, once “the 
hght of the world,” but now fallen so low Thus he 
sounds the fiist trumpet-call of the crusades, though almost 
a century was to pass away before his note was repeated 
by Peter the Hermit and Urban II i 

Tins letter, even if spurious as now suspected, is fonud in the 
llth-ceutuxy Leyden MS , and is therefore antenoi to the first 
crusade 


Nor did Silve&tei II confine himself to plans on a large 
scale He is also found confirming his old rival Arnulf 
in the see of Eheims, summoning Adalbero or Azelmus of 
Laon to Eome to answer for bis crimes , judging between 
the archbishop of :&Iainz and the bishop of Hildesheim , 
besieging the revolted town of Cesena, flinging the count 
of Angouleme into puson foi an offence against a bishop, 
confirming the privileges of Fulda abbey , granting charters 
to bishoprics far away on the Spanish mark , and, on the 
eastern borders of the empire, erecting Prague as the seat 
of an archhishopiie for the Slavs More remarkable than 
all his othei acts is his lettei to St Stephen, king of Hun- 
gary, to whom he sent a golden crown, and whose kingdom 
he accepted as a fief of the Holy See It must, however, 
be remarked that the genuineness of this lettei, in which 
Gerbeit to some extent foreshadows the temporal claims of 
Hildebrand and Innocent III , has been hotly contested, 
and that the original document has long been lost All 
Geiberb’s dieams foi the advancement of church and em- 
pire were cut short by the death of Otto III , 4th February 
1002, and this event was followed a year later by the 
death of the pope himself, which took place 12th May 
1003 His body was buried in the church of St John 
Lateran, where his tomb and insciiption aie yet to be seen 
A few voids must be devoted to Silvestei II as regards bis 
attitude to the Cliuich of Rome and the leatumg of his age He 
has left ns two detailed accounts of the proceedings of the council 
of St Basle , and, despite his leticenee, it is impossible to doubt 
that he was the moving spiiib in Ainulf’s deposition On the 
whole it may be said that his position in this question as to the 
lights of the papal see over foieign inetiopolitans resembled that 
of his gieat piecleeessor Hincmai, to whose anthoiity he constantly 
appeals But it is useless to seek in his wiitiiigs foi any defini- 
tion of the relationship of these powers laid down with logical pre- 
cision He IS lathei the piactisod debatei who will admit liis 
opponent’s pimeiples foi the moment when ha sees his way to 
moulding them to his own pin poses, than the pihilosophical states- 
man who has foimnlated a tlieoiy fiom whose terms he will not 
move Roughly sketched, his aiginiient is as follows Eome is 
indeed to be hoiiouied as the mothei of the clmiches , noi would 
Geibeit oppose hei judgments except in two cases— (1) wheio she 
enjoins something that is contiaiy to the decrees of a universal 
council, such as that ot Nice, oi (2) vvheto, altoi having been once 
ajipealed to in a inattei of ecclesiastical discipline and having re- 
fused to give a pdain and speedy deeision, she should, at a latei 
date, attempt to call iii question the provisions of the nietiopolitaii 
synod called to remedy the effects of hei negligence The decisions 
of a Giegoiy or a Leo the Gioab, of a Gelasius oi an Innocent, 
pielates of holy life and unequalled wisdom, aie accepted by tho 
univeisal chuich , for, coming from such men, they cannot hut 
be good But who could lecognize m the cruel and lustful popes 
of later days,— in John XII or Boniface YII , “monsters, as they 
vveie, of moie than human iniquity,” — anything else than “Anti 
cluist sitting 111 tho temple of God and showing himself as God ^ ” 
Geibert pioceeds to aigue that the chuich councils admitted the 
light of metiopohtaii synods to depose uuwoilhy bishops, but 
contends that, even if an appeal to Rome vveie ncesssaiy, that 
appeal had been made a year before without effect Tins last 
clause piepaics us to find him shifting Ins position still fuithcx at 
the council of Causey, where he advances the piopositionthat John 
XVI was repiesented at St Basle by Ins legate Segum, archbishop 
of Sens, and that, owing to this, the decrees of the latter council 
had received tho papal sanction Fax fiimei is the tone of his 
later lettei to the same aichbisliop, where he contends from his- 
torical evidence that the papal judgment is not infallible, and 
encourages his biother piolato not to fear excommunication in a 
righteous cause, foi it is not in the power even of the successor of 
Betel “to separate an innocent priest fiom tho love of Ghiist ” 
Besides being the most distinguished statesman Gerbeit was also 
the naost accomplished scholar of liis ago But in this aspect he is 
rather to he regarded as the diligent expositor of other men’s 
views tiban as an original thinkei Except as regards philo- 
sophical and leligious speculation, his writings show a range of 
Intel est and knowledge quite unpaialleled m that generation His 

K 1 Richer has left us a detailed account of his system of teaching 
heims So far as the tiivium is concerned, his texl^books were 
Victormub’s translation of Porphyry’s jAffipog'c, Aristotle’s Octiegones, 
and Cicero’s Topics with Manlius’s Oommmtanes BrOto dialectics 
he urged his pupils to the study of rhetono , but, recognizing tho 
necessity of a large vocabulary, he accustomed them to read the 
Latm poets with care Virgil, Statius, Terence, Juvenal, Horace, 
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Persius, and Lucan ai e specially named as enteiing into a course 
of tiaimng winch, was rendeied moie stimulating hy a flee use of 
open discussion Moie remaikable still weie Ins methods of teach- 
ing the (pnadnvium To assist his lectmea on astronomy he con- 
stiucted elaborate globes of the teiiestrial and celestial spheies, on 
which the course ot the planets ivas marked , foi facilitatuig arith- 
metical and perhaps geonietncal piocesses he constiucted an abacus 
with twenty-seven divisions and a tliousantl counteis of hoin A 
youngei contempoiaiy speaks of his having made a wondeifnl 
clock 01 sun dial at Magdebnig, and we know fiom his letteis 
that Geibeit was accustomed to exchange his globes foi MSS ot 
those classical antliois that his own libiary did not contain Moie 
evtiaordinaiy still was his knowledge of music — an accomplish- 
ment which seems to have been his eaihest i ecominendation to 
Otto I Probably he was beyond liis age in tins science, toi we 
read of Gaiamnus, his first tntoi at Rlienns, whom he attempted 
to gioiind in tins subject “Aitis difflenltate victns, a musica 
rejectus est ” Gerbert’s letteis contain more than one allusion 
to organs which lie seems to have constructed, and 'William of 
Malmesbury has pieseived an account of a wondeiM musical 
instrument still to he seen in his clays at Rheims, which, so far as 
the English chioniclei’s woids can be made out seems to lefei to 
an organ woiked by steam The same histonan tells ns that 
Geibeit hoiiowed fioni the Aiabs (Saiacem) the abacus with cipheis 
(hut see Numerals, vol wii p 627) Peihaps Geibeit’s chief 
claim to the lemembrance of posteiityis to he found in the care 
and expense with which he gathered togethei MSS of the classical 
writeis Ills love foi liteiatuie was a passion In the tuimod of 
hislatei life he looked back with legist to his student clays, and 
“ for all Ins tioubles philosophy was Ins only euie ” Eveiywheio 
— at Rome, at Treves, at Moutiei en-Dei, at (Seiona in Spain, at 
Eaicelona — he had fuends oi agents to pnociue liiin copies of the 
gieat Latin writers foi Bobbio oi Rhoims To the abbot of Toms 
he wntes that he is “labouimg assiduously to foim a libiaiy,” 
and “ thronghoiit Italy, Geimany, and Loiiaiiie (Belgica) is spend- 
ing vast sums of money in the acquisition of MSS ” It is note- 
worthy, however, that Geibeit never viites foi a copy of one of 
the Cluistian fatlieis, las aim being, seemingly, to piescive the 
fiagments of a fast-perishing seciilai Latin liteiatuie It is equally 
remarkable that, despite Ins residence on the Spanish maik, he 
shows no token of a knowledge of Arabic, a fact winch is peihapa 
siifEcient to overthiow the statement of Ins youngei contempoiaiy 
Adhemar as to Ins having studied at Cordova Theie is liaidly a 
tiaca to be found in his waitings of any acquaintance with Gieek 

So remaikable a chaiacter as that of Geibeit left its maik on the 
age, and fables soon began to cluster round his name Towaids 
the end of the 11th centuiy Oaidmal Beiino, the opponent of 
Hildebiand, is said to have made him the hist of a long lino of 
magician popes Oiderio Vitahs impiovos this legend by details 
of an Intel view with the devil, who jnophesied Geibeit’s tluecfolcl 
elevation in the famous line that Geiboit’s coiitempoiaiiea attu- 
buted to the pope himself 

Tiansit in R Gerbertus in E post papa vigoiis R 
A few years latei William of Malmesbuiy adds a love adventuie at 
Cordova, a compact with iho devil, the stoiy of a speaking statuo 
that foietold Geibeit's death at Jcuisalom— a piophecy lulhlled, 
somewhat as in the ease of Homy IV ot England, by Ins dying in 
the Jeiusalcm chinch of Rome, — and tliat imaginative sloiy of the 
statue with the legend “Strike heie,” which, altei having found its 
way into the (?cs(a Roinmonm, has of late been levived in the 
Uarthly Paradise 

Geibeit's extant works may bo (llvuletl Into flvo classes (a) A colleclio-i of 
letteis, some 230 in numbei These aieto bo found foi tliemostpnit in an lltli- 
centuiyMS at Leyden Other mipoitant MSS aiu those of the Baibciini Libiaiy 
at Romo (late Iftli cenitny), of Mliklkbill Cl'l'th aentuiy),an(l of StPctci’s abbey, 
Sal/buig With the letteis may be piouped the papal deciees of Geibeit when 
Sllvestci II (6) 'Ihe Aita Cojxaihi Rsmensis ad Suntlum Jiawlmi, a detailed 
account ot the piooeedmgs and dlscoui&es at the ern-at council of St Basle, 
a slioitei account of Ins apologetic Bpooolies at the councils of Mouron and 
Causey, and cliafts of the doeiees of tno oi flues otliei councils oi impeual 
conslitutions piomulffated when he was aiclibishop of Raienna oi pope The 
impoitant woiks on the tliieo above mentioned eoimclls aio to bo found in the 
lltli ocfitury Leyden MS just alluded to (c) Geibeit’a theological woihscom- 
pnse a Ser mo de Infot mahone Hpiscopai urn and a ti eatise entitled De Oorpore et 
SangmneJ)om%m,]3<it\\ of vciv doubtful authenticity (d) Of his philosophical 
woiks wc only have one, LtbeUm do RationaU et jRahone uti, mitten at the 
lequost of Otto III and pitsoived in an lltli centra y MS at Pans (c) Ills 
mathematical works consist of aUeffulade AbacoCompvtz, of whichalith century 
MS is to be found at the Vatican, and. a Libdhii de Mwietoium Dwstone (11th 
and 12tli centuiy MSS at Rome, Montpelliei, and Pails), dedicated to his fiieiid 
and con espoiident Constantino of Plcury A long ti oatise on geomotiy, attilbuted 
to Goibei fc, is of somewhat doubtful authentlcitj To these may he added a veiy 
short disquisition on the same subject addi eased to Adalbold, and a simllai one, 
on one of Ins own spheies, acldieased to Oonstantino, abbot of Micy All the 
Wiitings of Goibert aio collected in the edition of M OUeus (T A A) 

SILVESTEE III When Boniface IX was driven 
from Eome caily in January 104.4, John, bishop of Sabma, 
■was elected m his stead and took the title of Silvester III 
Within, three months Boniface returned and expelled his 
rival Nearly three years later (December 1046) the 
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council of Sutri depiived him of his bishopric and priest- 
hood He was then sent to a monastery, where he seems 
to have died 

SIMANCAS, a walled town of Spam, 8^- miles south- 
W'-est from Yalladolid, on the road to Zainoia, is situated 
on the Pisuerga, here crossed by a fine bridge of seventeen 
arches The population within the municipal boundaiies 
was 1258 m 1885 In the north-western angle of the 
town stands the Aichivo General del Eeino, oiiginally a 
fortified castle, to which the national ai chives of Spam 
were lemoved in ] 663 (the suggestion was due to Ximenez) 
The extensive architectuial alterations and lepaiis which 
were necessary were made under the direction of Herrera, 
Beriuguete, and Moia, and the arrangement of the papers 
was entrusted to Diego de Ayala They now occupy forty- 
six looms, and are arranged in upwards of 80,000 bundles 
(30,000,000 documents), including important private as 
well as state papeis, ambassadois’ coriesponden.ee, and the 
like The ai chives of the Indies, oiiginally lodged here, 
weie transferred in the 18th century to the Lonja of Seville 
Permission to consult the documents at Simancas can now 
be readily obtained 

SIMBIRSK, a government of eastern Russia, on the 
light bank of the middle Volga, with Kazan on the N , 
Samara on the E , Saratoff on the S , and Penza anii 
Nijni-Novgoiod on the W, has an area of 19,110 
square miles, and a population (1882) of 1,471,164 It 
IS occupied by the eastern parts of the gieat central 
plateau of middle Pi-ussia, which slowly rises towards the 
south, and gently slopes in the north towards the great 
Oka depiession of the middle Volga Its higher paits 
range fiom 750 to 1000 feet above the sea, and form the 
Zheguleff range of hills, which compel the Volga to make 
Its great bend at Samara, while the numerous valleys and 
ravines ■winch intersect it, and are excavated to a depth of 
700 to 800 feet, give quite a hilly aspect to several parts 
of it, especially in the east, where it descends with abrupt 
crags towards the broad valley of the Volga In the w'est 
a broad depression, traversed by numerous rivers and 
streams, extends along the left bank of the Sura All 
geological formations, from the Carboniferous upwards, aie 
met witb in Simbirsk The Volga flows for 300 miles 
along the eastern boundary, sepaiating Simhnsk fiom 
Samaia The shallow Sviyaga uses in the Samarskaya 
Luka Hills and flows parallel to the Volga, at a distance 
of 2 to 20 miles, but in an opposite direction The 
Sura, also flowing noitliwards, wateis the westein part 
of Simbirsk, it is navigable for moie than 270 miles, and, 
as it is fiee fiom ice eailici than tho Volga and flows 
towaids central Russia, goods aio sometimes transpoorted 
by land to the Sura to be shipped on it when speedy 
transpoib is desued. Its tributaries — ^the Barysh, Alatyi 
(100 uuIgs), Piyaua, and others — are not navigable The 
IJsa (80 miles) and the Syzraii (100 miles) flow east and 
join the Volga below the Samaia bend A few lakes and 
marshes are mot with m the west of the government 
Tho forests, although rapndly disappeaung, still cover 
3,894,800 acres, while of the remainder 5,930,600 acres 
areaiable, 1,150,800 acres praine and pasture land, and 
605,600 acres uncultivahle In the north excellent forests 
of tnuber cover large areas, but in the south they are rare 
The climate is severe, and the extremes are great At 
Simbirsk the average temperature is 38° 7, but the ther- 
mometer sometimes reaches 114° E , and frosts of - 47° E 
are not uncommon , the average ram and snow fall is only 
17 6 mches South of the Samara Hills the climate is 
much less severe, and gardening, which is prosecuted with 
great difficulty in the north, flourishes there 
The population, -wliioh was hut 1,192,510 in 1867, had reached 
1,471,164 m 1882, of whom only 100,740 lived m towns The 
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gi eater number (about tnro-tbxrds) are Great Eussians, the remainder 
being Moidvuiians (13 per cent ), Tchuva&hes (9 3 per cent ), and 
Tartars (8 3 per cent }, with about 1000 Jens The Mordiinians 
are chiefly settled m the north-nest, m Aidatoff and Alatyr (40 
and 26 per cent of population), and on the Volga in Senghilei , the 
Tehiivashes mahe aliout one-third of the population of the districts 
of Buinsk and^Kurmysh, contiguous to Kazah , the Tartais con- 
stitute about 35 per cent in Bumsk and 18 pei cent in Senghilei 
Only the Tartars (about 100,000) aie Mohammedans, the remainder 
being Greek-Orthodox or Dissenters As in other Volga govern- 
ments, the Tillages in Simbirsk are mostly large, many of them 
having from 3000 to 5000 inhabitants Agricultme, favoured by 
a fertile soil, is the chief occupation, gram being expoited or 
manufactured into spirit Linseed and henipseed aie cultivated 
for exportation, as also kitchen garden produce and some fiuit 
Bee-keeping is a favourite and remuneiative occupation uith 
Mordvinians, and fishing (stuigeon) is carried on in the Volga and 
the Sura The timber-trade in the noith and the shipbuilding on 
the Sura are con siclei able sources of wealth , wooden sledges and 
wheels are made and exported, as nell as bags of lime-tice bast, — 
the last-named industi y giving occupation to whole villages Other 
petty trades, also eaiiied on in conjunction with agriciiltuie, are the 
manufacture of felts and felt hats, linen stuffs (especially among the 
Mordnnians), cottons, boots, and small metal nares A cliaiactei- 
lotie feature of Simbiisk is the tiade in wooden vessels, which are 
exported to Vyatka, Perm, Orenburg, Samaia, and the Don, and 
there exchanged for cat, sguirrel, and haie skins Flour mills aie 
numeious "Wateied by the Volga and Suia, and moieovei tiaveised 
in Its southern portion by the laihvay connecting Oienbmg and 
Samara with Penza and Eyazafi, by Batiaki and Syziah, the govern- 
ment has an active tiade Its expoits, however, are much below 
those of Samara and Saratoff Batraki aud Syziah are impoitant 
ceutios of trilHc, the aggregate amount of merchandise entered and 
denied by lail and boat being respectively 2,435,000 and 2,000,000 
on ts (timber not included) The chief ports of lading on the Suia 
aie Alatyr, Pronizino-Gorodische, aud Berezniki, each with exports 
valued at about 750,000 roubles Corn, linseed, •woollen stuffs, 
timber, potash, and wooden wares are the principal articles of tiade 

Simbirsk is veiy backward as legaids education Theie were in 
1882 only 462 schools (17,795 boys and 2663 giils)and 8 secondary 
schools (497 male and 516 female pupils) 

The government is divided into eight distucts, the chief towns 
of which, with their populations m 1880, are — Simbiisk (36,600) 
Alatyr (15,000), Ardatoff (4740), Bumsk (4130), Kaisun (3740), 
Kurmysh (1930), Senghilei (3500), and Syziah (24,500) Kotjakoll 
(680) and Tagai (2400) have munioipal institutions The above- 
mentioned ports of laduig aie inoie impoitant than most of the 
towns 

The first Russian settleis made their appearance in the Simbirsk 
legion in the 14th century, but did not extend east of the Sma 
ISTot till two centuries later did they cross the Sma and thedistiiei 
begin to be peopled by lefugees from Moscow The Zheguleff 
Mountains in the south still continuing to be a place of refuge foi 
the ciimmal and the persecuted, Simhiisk was founded in 1648, 
and a palisaded earthen wall was built, running south-west of the 
new town, with small forts extending to the Sura The region thus 
protected was soon settled, and, as the Russian villages advanced 
iiuther south, SyzraQ was founded, and a second line of small foifs, 
extending also towaids theSura, was elected The colonizeis settled 
rapidly, and the aboriginal Mordvinians soon adopted many of their 
customs, so as to lose then ethnographical ludmdnality, especially 
within the last fifty years Simbirsk leceived the name of an old 
Tartai settlement, Sinlni, situated 9 miles south of the present 
town, on the opposite bank of the Volga 

SIMBIESK, capital of the aboye goyernment, is situ- 
ated 576 miles east-south-east of Moscow, between the 
Volga aud the Sviyaga, here separated by an isthmus only 
2 miles broad The central part of Simbirsk— the Crown 
(Yyeriets), containing the cathedral and the best houses — 
IS built on a hill 660 feet above the Volga, whence theie 
is a beautiful view over the low left bank of the nver 
Adjoining is the trading part of Simbirsk, while farther 
down on the slope, towards the Volga, are scattered the 
store-houses, the shops for the sale of stoneware and other 
merchandise brought by the steamers and boats, aud the 
poorest suburbs of the city, these last also occupy the 
■western slope towards the Sviyaga There are three 
suburbs on the left bank of the Volga, comtnumcation 
with them being mamtaiued in summer by steamers A 
great fire having destroyed nearly all the town in 1864, it 
has been again built on a new plan, still mostly of -wood 
The cathedral of St Nicholas dates from 1712 The new 
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one, that of the Trinity, was erected by the nobility m com- 
memoration of 1812 The old church of St Nicholas on 
the Karamzin Square is architecturally pleasing A public 
garden has been laid out on the top of the Vyenets Hill 
and another lu the outskiits of the city, while no fewer 
than three hundred private gardens, where fruits are grown 
for exportation, aie scattered throughout the town The 
historian Karamzin (born in 1766 in the vicinity of Sim- 
biisk) has a monument here, and a public library bearing 
his name contains about 15,000 volumes Gardenmg and 
fishing occupy many of the inhabitants The trade is 
brisk, corn being the principal item, while next come 
potash, wool, fiuits, wooden wares, and manufactured pro- 
duce The Simbiisk fair, having a turnover of some 6 
million loubles, still maintains its importance The popu- 
lation (24,600 m 1867) was 36,600 in 1880 

SIMEON (liytlSi'), second son of Jacob by Leah (Gen 
XXIX 33) The tribe of Simeon, like that of Levi, was 
broken up at a very early period, under circumstances of 
which we have some mdication m Gen xxxiv and xlix 
(see Israel, vol xiii p 400 sg, and Levites) In Judges 
1 the Simeomtes appeal as sharing the conquests of Judah 
in the extieme south of Canaan, but there is no mention 
of them m this region in 1 Sam xxx , and the tribe is 
not named at all in the blessing of Moses It reappears, 
however, in 1 Chron iv 24-43 (cf xii 25), and is reckoned 
to the kingdom of Ephiaim (2 Ohion xv 9 , xxxiv 6) 
The Arabian w^ars of Simeon spoken of in 1 Chron iv 
have been connected by Hitzig and others with a supposed 
Israelite kingdom of Massa, which they find in Prov sxxi 
1, translating “Lemuel, king of Massa,” and comparing 
Gen XXV 14 and Isa xxi 11 sg; , where, however, it is 
quite gratuitous to siqipose an embassy to the prophet 
fiom Israelites in Aiabia The whole speculation and 
the fuithei development of Dozy (Tke Istaektes m J/ecca) 
IS fanciful, cf Wellhansen, Ptolegmem, Eng tr,pp 212 
sq The heroine of the book of Judith is made to be of 
the tube of Simeon, but this book is quite unhistorical 

SIMEON OP Durham See Symeon 

SIMEON STYLITES See Monauhism, vol xvi p 
701 

SIMFEBOPOL, the capital of the Russian government 
of Taurida, is situated m the south-western part of the 
Crimea, on the Salghir (which frequently becomes dry), 
900 miles from Moscow Occupying an admirable site on 
the northern slopes of the Tchatyr-dagh, it has on the 
eastern side many beautiful gardens, and is divided into 
two parts, — the European, well built in stone, and the 
Tartar, which consists of narrow and filthy streets peopled 
by Tartais and Jews Although it has grown somewhat 
since the railway brought it into connexion with the rest 
of the empire, it still remains a mere administrative centre, 
%vithoiit either manufactuung or commercial impoitance. 
The population was 16,560 in 1866 and 29,030 in 1881 

In the neighbouihood stood the small fortiess Napoli, erected 
by Skilui, the rulei of Tauiida, some luiiidieil years before the 
Cliiistiau eia, ivliich existed until the end of the 3d centniy 
Afteiwaids the Taitais had lieie then settlement Ak metchet, 
winch was in the 17th century the residence of the chief military 
commandei of the khan, and had the name of Sultaii-serai In 
1736 It was taken and hmiit hy the Russians, aud in 1784, after 
the conquest of Crimea by the Russians, it received its present 
name and became the capital of Tauiida 

SIMLA, a small district in the lieutenant-governorslup 
of the Punjab, India, situated among the hills of the lower 
Himalayan system in 31° 6' N lat and 77° ll'E long It 
consists of several detached plots of territory, together com- 
prising an area of only 18 square miles The mountains 
of Simla and the surrounding native states compose the 
southern outliers of the great central chain of the eastern 
Himalayas They descend m a gradual senes from the 
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mam chain to the general level of the Panjah plain, form- 
ing a transverse sonth-we&terly spur between the great 
basins oi the Ganges and the Indus A. few- miles north- 
east of Simla the spur divides into two main ridges, one 
following the line of the Sutlej in a north-westeily diiec- 
tion, and the other, ci owned by the sanatoiium of Simla, 
trending south-eastwards, till it meets at right angles the 
mountains of the outer Himalayan system South and 
east of Simla the hills between the Sutlej and the Tons 
centie in the great peak of Chor, 11,982 feet above the 
sea Throughout all the hilh forests of deodai abound, 
while rhododendrons clothe the slopes up to the limit of 
perpetual snow The principal rivers heie are the Sutlej, 
Pabar, Gin Ganga, Chambai, and Sarsa The scenery of 
the immediate neigbbouihood of Simla is very grand and 
picturesque, presenting a senes of magnificent views 
The chmate is considered highly salubrious and admirably 
adapted to European constitutions, the district has theie- 
fore been selected as the site of numerous sanatoiia and 
cantonments The average annual rainfall amounts to 
about 72 inches 

The population of the distuct m 1881 was 42,945 (males 27,693, 
females 16,362) , Hindus nuraboied 32,428, Mohammedans 6935, and 
Clmstiana 3353 Cultivation is uiclsly earned on in all the lowei 
valleys of the hills, and the fields aie sown ivitli maize, pulses, or 
millet foi the autumn and with wheat foi the spiing liaiveat 
Poppy, hemp, tuimeiio, gingoi, and potatoes foim the principal 
staples raised foi expoitatioii to the plains The tiade of the disti ict 
centies mainly in the bazaais of Simla, which forms a consideiable 
cntrep&t for the pioduco of the hills Anothei impoitant tiade- 
centre is the town of Rampur on the Sutlej, fiom whicli the gieat 
pait of the &liawl-wool (pas/m) finds its way for expoitation to 
British India 

The acquisition of the patches of teiiitory forming the district 
dates from vaiious times subsequent to the close of the Giiikha Wai in 
1816-16, which left the Butish in possession of the whole tract of 
hill oountiy from the Gogia to the Sutlej Kumdun aud Dehra 
Dun wroie annexed to the Biitish dominions, but the lest, wntli the 
exception of a few localities letained as military posts and a portion 
sold to the raja of Patiala, was i estoied to the lull lajas, from whom it 
had been m ested by the Giirkhas Gailiwal state became attached to 
the ITorth 'Westom Piovnioes, huttlioieniainingpiincipahtiesiank 
among the dependencies of the Punjab, and aie known collectively 
as the Simla Hill States, nndei the snpeiintcndence of the deputy- 
comimssionei of Simla, suboidmate to the commissionei at Ambdld 

SIMLA, the administrative headquarters of the above 
district, and the summer capital of India, stands at an 
elevation of 7084 feet above sea level Since the ad- 
ministration of Sii John Lawience (1864) it has been the 
resort, during the hot weather, of the successive governors- 
geueral of India, with their secietaries and headquarters 
establishments In 1881 it had a population of 13,258 

SIMMS, William Gilmoee (1806-1870), an Amencan 
poet, novelist, and historian, was born at Charleston, S C , 
April 17, 1806, of Scoto-Irish descent His mother died 
during his infancy, and his father having failed in business, 
and joined Coffee’s brigade of mounted Indian fighters, 
which kept him in the Seminole country, young Simms 
was brought up by his grandmothei, who gave him as good 
an education as her limited means would allow He was 
clerk in a drug store for some years, and afterwards 
studied law, the bar of Charleston admitting him to 
practice m 1827, but he soon abandoned his piofession for 
literature At the age of eight he wrote verses, and in 
his 19tli year he produced a Monodij m Gen Gliarles 
Qote&woHh PincJcney Two years later, in 1827, Api-caZ 
and Other Poems and Parly Lays appeared , and in 1828 
he began journalism, editing with conspicuous ability and 
partly owning the City Gazette — a paper opposed to the 
doctrine of nullification The enterprise failed, and the 
editor devoted his attention entnely to letters, and in 
rapid succession published The Vision ofOortes, Gain, and 
other Poems (1829), Phe Pizcolor, or Three Pays of Blood 
in Pans (1830), and his strongest poem, Atalantis, a story 
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of the sea (1832) Atcdantis established his fame as an 
author, and Mai tin Fahei, the story of a criminal, his 
first tale, wuitten in the following yeai, was warmly 
received Erom this time forwmid his waitings became 
veiy abundant, a classified list is given below Though 
sensational and full' of excessive colouiing, they are held in 
good repute in the Southern States Dm mg the American 
Civil War Simms espoused the side of the Secessionists m 
a weekly newspaiier, and suffered damage at the hands of 
the Fedeial troops when they enteied Charleston He 
held a seat in the State legislatuie for some years, and the 
university of Alabama conferred on him the degree of LL D 
He died at Charleston on 11th June 1870 
In addition to the woiks mentioned above, Simms jinblished the 
following poetiy —Soutlicin Passages aiul Pictures, lyiical, senti- 
mental, and desciiptive poems, 1839, Donna, Floncla, 1843, (hou^ped 
Thoughts and Stattei ed Fancies, sonnets, 1845 , Aicytos, oi Songs 
of the South, 1846 , Lays of the Pahnotto, 1848 , The Eye and the 
TFing, 1848 , The Cassique of Accabee, a Tale of Ashley Eimr, 
with other pieces, 1849 , The Qity of the Silent, 1850 To chamatic 
liteiatuie he eontiibiited Moiman Maui ice, oi the Man of the 
People, Michael Bonham, oi the Fall of the Alamo , and a stage 
adaptation of Timon of Athens, all of which have been acted 
with success His lerolutionaiy lomances aie — The Paitisan, 
1835 , Mellichampe, 1836 , Katherine Walton, oi the Rebel of 
Doichestei, 1851, The Scout (originally The Kinsman), oi the 
Black Jliders of the Qongaiee, 1841 , Wooden aft (originally named 
The Sword and the Distaff), and Eutaio, 1856 These tales desciibe 
social life at Chaileston, and the action covers the whole i evolu- 
tionary peiiod, with faithful portiaits of the political and militaiy 
leadeis of the time Of bolder tales the list includes Gity Bims, 
a Tale of Geoigia, 1834, Bichaicl Suidis, 1838 , Bolder Beagles, 
1840, Bcauehampe, 1842, Helen Halsey, 1845 , The Golden 
Ohiidmas, 1852, and Char lemont, 1856 The Instoiical romances 
aie The Yemassee, 1836, by fai the gieatest of his woiks, and 
dealing largely with Indian chaiactei and natuie , Pelayo, 1838 , 
Oowd Julien, 1815 , The Damsel of Danon, 1845 , The Lily aiwl 
the Totem, Vasconsclos, 1867, which howiote iindei the assumed 
name of “Riank Coopei ” , and The Cassique of Kiawah, 1860 
Othei novels, belonging to the senes of which Martin Faber was 
tho fiist, and treating piincipally of domestic life and motive, aio 
Call Weiner, 1838 , Oonfemon of the Blind Heart, 1842 , The 
Wigwam and the Cabin, a collection of short tales, 1845-48 , Oastlo 
Dismal, 1845 , and Mane do Bormeio, 1853 Simms’s othei 
writings compiisG a Eistoiy of South Carolina, South Carolina 
in the Revolution, 1854, A Qcogi aphy of South Carolina, lives of 
Ftaneis Marion, Capt John Smith, The Ohevaliei Bayaid, and 
Qeneial Greene , The Ghost of my Husband, 1866 , and Wai 
Poetry of the South, — an edited volume, — 1867 Simms n as also a 
frequent contiibutoi to the magazines and litoiaiy papeis, six of 
which he founded and conducted He wiote on a gieat variety of 
subjects, and discussed with spiiit and boldness the leading 
political, social, and literary topics of the day In the di&cussioii 
on slaveiy he upheld tho views of the pi o slavery paity IIo 
edited the seven dianias asoiibed to Shakospeaio, with notes and 
an intioduction to each play In the capacity of lectuier and 
oiatoi, he was m fiequeiit loquest on public occasions His 
piincipal orations are The Social Pnneiple the Tiue Secret of 
National Peimanence, 1842, The True Sources of American Indo~ 
prudence, 1844 , Self development, 1847 , Poetry of the Piactical , 
The Battle of Fort Moult) lo , and The Moial Character of Hamlet 
SIMON" MAGTJS. In the extant documents of the 
first three centimes we meet with Simon Magus in a 
threefold aspect — (1) as Samantan Messiah attempting 
by the aid of Christianity to establish a new religion , (2) 
as founder of a school of Gnostics and as father of heresy , 
(3) as a caricature of the apostle Paul The Tubingen 
critics (Banr, Yolkniar, Zeller, Lipsms, and until the 
year 1878 Hilgenfeld also) have tried to show that the 
oldest accounts are those in which Simon is represented in 
the last-named aspect , they have accordingly denied his 
existence, maintaining that all the features attributed to 
him in the oldest sources are accounted for by the life and 
personality of Paul. In particular they would explain 
Simon’s visit to Borne by the apostle’s journey thither, 
and further would have it that the church tradition of 
Peter’s having gone to Home arose solely out of tho 
supposition that the great apostle who had withstood the 
Paul-Simon everywhere else must have followed up his 
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victory in the capital of the world al&o According to thus 
view, Simon Magus is an invention of the Jewish Chiistians, 
a distorted Paul, whom the church at large partly accepted 
as historical and pai tly catholicized, adding fresh, touches 
to the picture of Simon, making him the father of all the 
heresies, the head of all the magi, a pseudo-Messiah, and 
so forth, but at last destioying the whole point of the 
story by adding that Petei and Paul had jointly overcome 
the magian in Piome 

Were this view of the Tubingen critics established, 
their whole conception ot apostolic and post-apostolic 
times would also be proved, it would have been made 
out (1) that legends of an anti-Pauline tendency form the 
basis of the tiadition of the church, (2) that the Acts of 
the Apostles is a compromise, and lests upon Jewish- 
Christian myths in part no longer understood , (3) that 
the ecclesiastical tradition about Peter’s jouineyings had 
its origin merely in those of Paul , and (4) there would 
be established an indisputable example of the pioduction 
of biassed and fabricated history within primitive Chiis- 
tianity so lemarkable that upon the giound of it alone we 
should be justified in simply regarding the greater part 
of the histoiical statements of the fiist two Chiistian 
centuiies as deliberate inventions 

But on no other point aie the proofs of the Tubingen 
school weaker than in this Only by inverting the 
historical order of the original documents, by dmt of 
violent assertion, and by declaring with leference to the 
most impoitant aiguments that they existed in writings 
which now are lost, has it been possible £oi them to give | 
even the appearance of stability to their hypothetical 
structure The three assertions of the Tubingen critics 
— (1) that the written sources of the pseudo-Clementine 
Homihes and Becogmtions go back to the Ist century, 
(2) that already in these Paul has become distorted into 
Simon Magus and Petei is represented as having com- 
bated the Simon-Paul in Kome, and (3) that the Acts of 
the Apostles, Justin, and otlier church fathers in their 
statements about Simon and about Peter’s stay in Eome 
depend upon these Jewish-Christian writings — can none 
of them be proved On the other hand, — apait from the 
Acts of the Apostles, — the existence of a Samaiitan 
magus, Simon, in apostolic times, as well as of a sect of 
Simonians in the 2d century (in Samaria, and elsewhere 
m the Eoman empire), is quite conclusively attested 
through Justin Martyr, and also through Celsus, Clement, 
Hippolytus, and Oiigen ^ Even the Tubingen critics 
themselves could not deny the existence of a sect of 
Simonians , they have therefore been obliged to advance 

^ The testimony of Justin cleiives its gieat impoitance from the fact 
that he was himself a Samaritan , he says expies&ly {Apol , ii 15 , see 
also Dial , 120), tov iv tBvu aitreySoCs /cal irXdyov ^i/uonviavou 

Biddyfiaros KaT6<pp6vricra In Apol , i 26 he makes duect refeience 
to Simon (see also i 56), and remaiks, /cal (fx^Bov Tdvres piev Sajita- 
peif, h'KlyoL Se /cal iv &X\ols ^dve<riy, &S rhv irpwrov Oehy 'Silpiupa 
bfioXoyovvres , ^Ificcva /cal irpoo'Kvvova’i Celsus (quoted in Oiig , 
O Ods , V 62) alludes to a sect of Simonians, and says they weie also 
called Helenians , Irenaus {Adv Hasr , i 23) is acquainted with the 
ritual and writings of this sect, Hippolytus {Phdoso^h , vi 7-20) 
gives extracts from a Simonian hoolc’ATTii^acris fieydhy] Paiticulaily 
interesting is the testimony of Ongen {G Cels , i 57, c/ vi 11) 

‘ Also Simon Magus, the Samaritan, wished to gam disciples hy his 
magical arts His impositions were virtually without result at the 
time, while at present, in my belief, the number of his adheients 
throughout the world does not amount to thirty And peihaps this 
estimate is too high At most there aie only a few m Palestme, 
while m the other parts of the world where he desired to make his 
name illustiious it is quite unknown "Where it is known, the fact 
is entirely due to the Acts of the Apostles Christians alone still 
speak of him ” Some would fam find a testimony m Joseplras also , 
but the Jewish conjurei Simon, of Cyprus, mentioned in Ant , xx 
7 has nothing whatever to do with the Samaritan Eenau would 
recognize Simon Magus m the second beast of Rev xin , but this 
hypothesis is utterly baseless 
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the desperate theory that the sect arose solely ou the basis 
of the Jewish-Chiistian romance of Simon 

The oldest account of Simon Magus occuis in the Acts 
of the Apostles When Philip the evangelist came to 
Samaria about 37 ad he found a great religious 
movement going on One named Simon had given himself 
out foi some great person, and by dint of bis extraordinary 
works had stirred up and gained over the whole popula- 
tion, who took him foi the exalted manifestation of the 
Divine Power itself Philip converted the majority of 
Simon’s adheients, and Simon himself, amazed at the 
deeds wrought by Philip, received baptism, and joined the 
evangelist’s society Petei and John then came to Samaris 
to impait to the baptized the Holy Ghost by the laying 
on of hands . and Simon offered the apostles money to 
invest him with a like power of conferring the gift But 
Petei sternly rebuked him, exhorting him to lepent and 
beseech God that the evil thought of his heart might be 
foi given him Simon theieupon begged the apostles to 
piay on Ins behalf We have no means of checking this 
account, since we possess no other independent souice 
The author of the Acts seems to have known nothing 
of Simon Magus fiom other quarters, else he would hardly 
have closed the narrative as we have it Simon is not 
yet viewed as hostile to Chiistianity There is no justi- 
fication foi doubt as regards the main points of this 
account. That in the fourth decade of the 1st century 
a pseudo-Messiah, named Simon, appeared in Samaria, 
that he gained a considerable following, that he tried 
to effect a union with the Christian missionaries, who, 
however, soon peiceived his leal character and shook him 
off, — ^these facts must be tieated as historical ^ They are 
vouched for hy Justm, whose statement is not borrowed 
from the Acts ^ Justin, it is tiue, makes no direct state- 
ment about any relations whatever between Simon and 
Chiistiamty, hut represents him as one who gave himself 
out for God and as the founder of an entirely new religion, 
but, since on the othei hand ho groups him with Menander 
and Marcion, and thinks of him as the devil-sent father 
of heretics, it is plain that he knew quite well of some 
relation between Simon and the Cliiistians 

The conception of Simon as the father of heresy within 
the chmch is in no way suggested m the Acts , nor has 
Justin m the writings which we possess given any hint of 
a reason why Simon should be viewed in such a hght But 
the testimony of the Acts (viii 13) that Simon received 
baptism and foi a while joined himself to the Christians, 
enables us at least in some degree to understand how he 
afterwards got the reputation alluded to We shall sec 
presently, moreover, that Simon must have introduced 
ceitain Ohiistian elements into his teaching ^ 

Justin has a good deal more about Simon that is not to 
be found in Acts — (1) ho gives liis birthplace as Gittha 
in Samaria , (2) he states that Simon came to Rome ih 
the reign of Claudius, and there hy his magical arts 
gained some follow ei a, and was taken for a god, and that 
a statue was erected to him on the Tiber Island with the 
inscription simoni dbo sanoto, and (3) he states that 
the adherents of Simon passed off a woman named Helena, 

® The same historical ceitamty caimot he claimed foi the meeting 
of Petei and Simon, because in the Acts (ch i -xv ) Peter is thiough- 
out pushed to the boiit, and "because the motive assigned foi his 
journey to Samaria is open to some suspicion Still, the fact tliat 
even in the Jewish-Christian, Acts of the Apostles Peter and Simon 
have personal dealings alToids piesumptive evidence that they didmaet 
® Unfortunately, Justin’s Syntagim against the heretics, m whidh 
he dealt at gi eater length with Simon, is no longer extant, we are 
therefore limited to the meagre references m his Apology secA Jhalogw, 
and the statements of later writers who had lead the Syntagma 
* Justin lepeatedly and emphatically says that Simon pretended to 
"be a god, and was regarded by his adherents as the Supreme God ; see 
Dial , 120 
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■whom he brought to Eome with him, and who had piew- 
ously been a prostitute in Tyie,^ as the “ fiist idea ” {Trpm-q 
eWota) of Simon 

As regards the fiist of these statements we may point 
to a Samaritan village “Git” (Kaijet-Git), not quite 
3 miles soutli-soiitli-west from the town of Samaria ® 
Justin’s account in this paiticulai seems trustworthy On 
the other hand, the allegation that a statue was erected to 
Simon m Eome is not authentic, ^ and consequently most 
critics have legarded the narrative of Simon’s journey to 
Eome as legendary Some suppose that Justin was led 
only through the woids of the insciiptiou which he has 
wrongly refeired to Simon to beheve that Simon himself 
was in Eome , otheis (the Tubingen critics) thmh, on the 
contrary, that Justm had been alieady acquainted with 
the Jewish-Christian Acts of the Apostles, and had thence 
learned that Simon (Paul) had gone to Rome and that the 
inscription theiefoie only confiimed him m the belief of 
Simon’s presence there But in either case the distinct 
assertion of Justm that Simon went to Eome in the time 
of Claudius lemains unexplained , foi the hypothesis that 
Justin added the ai rival of Simon undei Claudius because 
he already knew and ci edited the legend of Peter’s having 
lived twenty-five years in Eome deserves no refutation 
Consequently we may assume — seeing there is absolutely 
no trace of any influence of the Jewish-Christian legend 
upon Justm — that m the Roman community, in the time 
of that author, a tradition was cmieut that Simon Magus 
visited Rome in the leigu of Claudius We aie no longer 
in a position to test the trustwoitUmess of this tradition^ 
but, seeing there is no indication of any tendency out of 
which it could have arisen, 'we have no ground for declar- j 
mg it incredible The fact attested by Justm, Celsus, 
and Ongen, that there were Simonians also beyond I 
the limits of Samaria {kv dAAoi? Wvecnv), favours the | 
view that Simon had travelled With refeience, lastly, 
to the statement about Helena, we have to observe that | 
here Justm has reported a doctime not of Simon but of 
the Simonians Simon, wc are to understand, came to 
Eome with a woman named Helena, and his adherents 
afterwards took her foi the saon meutiouod Justin gave 
fuller accounts of Helena and the doctrines of the 
Simonians in his Syntagma , and we know their substance 
from Hegesippus, Irenjeus, Teitullian, pseudo-TertuUian, 
Epiphanius, and Pliilastrius Simon, it would appear, 
declaied himself to be “ the highest power ” — the Supreme 
God Himself , lie taught that among the Jews he mani- 
fested himself as the Son, in Samaria as the Rather, and 
among other nations as the Holy Spirit Helena, whom 
he had purchased in a brothel at Tyre, he gave out to be 
Ills TTpuiTT) £vvoLa, the mothor of all, by whom ho had called 
the angels and archangels into being She had proceeded 
from him, had been initiated into his purposes, had 
voluntarily come down from heaven and become the 
mother of the angels and powers ■who created this world , 
but after the completion of her work she had been laid 
under bonds by her own children, the world-creating 
angels, who desired to bo independent, and who knew not 
the first father Simon, they impiisoned her m a human 

^ This does not come directly from the extant marascript of Justin’s 
Apology, hut flora Eusehuis’s q[uotatioiis (Eiiseh , E E ,\x 13) 

^ See Lipsius, Quellm dear rom Petrussage, p 34- 
^ A liappy accident of the rarest kind has put us m a position to 
coirect Justin’s statement In 1574 a stone winch, had once served as 
the base of a statue was dug out upon the Tiboi Island It bore the 
followiug mscuptiott SEMONr banco deo Pjdio sacevm (see OreUi, 
InscT , Tol 1 p 337 n , 1860) “Seino Sancus” is a Sabine god 
(Ovid, Past , Ti 213 sq , Lactantius, Inst Lvo , i c 16) The 
msciiptiou having been found in the veiy place -wlieie, according to 
Justm, Simon’4 statue must have stood, most scholars suppose, and 
lightly, that Justm by mistake confounded “Semo Sancus” with 
“Simon Sanotus ” 
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body, and subjected her to every affiout, she had to 
migrate out of one body into another, she became, eg ^ 
that Helen on whose account the Trojan War was waged , 
finally she found herself m a brothel, ont of which Simon 
at length rescued her, thereby fulfilling the parable of the 
lost sheep The supreme god — Simon — had come down 
in order to redeem his irpcoTp twoia, and to bring salva- 
tion to all men through the knowledge of himself He 
decided upon tins descent on seeing that the angels, from 
their desire for supremacy, were in conflict with each 
other and were misgoverning the worlds He assumed 
every form necessary for the restoration of lost haimony 
to men he appeared as man, without being really a man, 
and in appearance he suffered in Judaea Henceforth it 
was a duty to believe in Simon and Helena, but to 
disbelieve the prophets, who were inspired by the woild- 
creating angels, and not by Simon Believers in Simon 
aie at liberty to do what they will, for by the grace of 
Simon should men be blessed — but not on account of good 
works Should a Simonian do anything wicked he is 
neveitheless undeserving of punishment, for he is not 
wicked by nature but only of Lis fiee-will, the law- 
proceeded from the world-creating angels, who thought 
theieby to enslave their subjects, Simon, however, will 
bung the woild to nought along with the dominion of 
those angels, and save all who believe on him To this it 
is added that the Simonians live dissolutely, vie -with each 
othei in the practice of magic, make use of exorcisms, 
charms, mystic formulas, c&c , and further that they wor- 
ship images of Simon (as Zeus) and of Helena (as 
Athene), under the names of “The Lord” and “The 
Lady ” 

We may legard this account, which, accoiding to 
Irenaeus, is paitly based upon diiect statements of the 
Simonians themselves, as essentially derived from the 
Syntagma of Justm ^ That we have here before us, not 
the gonmne teaching of Simon, but the gnosis of the 
Simonians is very evident , this gnosis, however, is just as 
much bound up -with the person of Simon as is the 
Christian gnosis with the person of Jesus Christ Simon 
IS the manifested Deity Himself , but — and herein lies the 
Christian, or more pioperly the anti-Cliiistian element — 
Simon is at the same tune represented as Christ, ie , is 
identified with Christ The fusing together of Simon 
and Christ, a syncretistic-gnostic conception of the world 
I and its creation, and an ethical antinomianism are the 
distinctive featuies of this new universal religion That 
we have here an attempt to found anew religion, and that 
a wolld-religion, upon the principle of embodying all 
impoitant articles of the older ones, appears also from the 
fact that Simon is identified not only with Christ but also 
with Zeus, and that Greek legends and mythologies are 
ntihzed for the system Wc have therefore in Simon- 
lanism a rival system to Christianity, in -which the same 
advantages are offered, and in which accordingly Christian 
elements are embodied, even Christ Himself being iden- 
tified with the Supreme Cod (Simon) The attempt to 
establish such a system m that time of religious syncretism 
has nothing incredible about it, and m view of the 
religious conditions then prevailing in the locality it can 
easily be understood that it piroceeded from a Samaritan 
* This work must also have had something to say about the rela- 
tions of Simon to other Samaritan pseudo-Messiahs, viz , to Dosliheus, 
Oleohulus, and Menander (sea Hegesippus, quoted hy Eusebius, H W , 
XV 22), but the nature of its statements can no longer be witliper- 
tamty ascertained We aie in the dark especially as to the lelahon 
bet-ween Simon and Dositheus But the mere fact that in Samaria, 
m the time of the apostles, so many Messiahs purporting to be 
foundeis of religions should have appeared on the scene is extremely 
interesting It is a very note-worthy circumstance also that Justm, 
Hegesippus, and Iionams knew nothing about Petei liawng met 
Simon in Eome, and having withstood him theie 
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The basis of it -was laid by Simon himself, -who claimed to 
be a god and yet derived something from the Christian 
missionaries , but the development was due to his followers 
in the 2d century, who may have borne to the original 
Simonians exactly the same relation as did the Yalentimans 
to the first Christians From the circles of these later 
Simonians, who worshipped Simon especially nndei the 
mybterious name of The Standing, a book was issued 
bearing the title 'H dTro^do-ts ^ fMeydXrj, from which Hip- 
polytus has given us extracts in the Philosoph%mena 
From these it appears — as indeed might have been expected 
from the statements of Irenoeus (Justin) — that the later 
Simonianism combined the worship of Simon with a com- 
plicated Gnostic system, for which it utilized the Greek 
mythology, as well as isolated sayings of the Old Testa- 
ment, of the Gospels, and of the apostolic epistles In point 
of form, design, medium, and relationship to Christianity, 
Simonianism bears a striking resemblance to Manichaeism, 
which sprang np two centuries later , but Mam did not so 
bluntly as Simon lay claim to be a god, and the Manichseans 
never had the hardihood to proceed to absolute identification 
of Mam with Christ, as regards then tenets, however, and 
viewed as attempts to found a universal rehgion, Simonian- 
ism and Manichseism are widely different 

We can understand, then, how it was that the Christ- 
ians in the 1st and 2d centuiies regarded Simon as the 
emissary of devils and the father of all heresy , and we 
can also understand why — apait from Samaria — this 
effort to establish a new religion boie little fruit It rests 
upon falsifications and a wild jumbling ot rehgions, while 
it IS lacking in religious elements of its own 

Until about the year 220 ecclesiastical tiadition knows Simon 
only as a devil-mapired founder of a leligion, and as fathei of 
Iieiesy, it sees in him a caricature of Ghiist, not of the apostle 
Paul, and it knows nothmg about Peter having again confuted 
him aftei what is nanated. in Acts viu It knows indeed that 
Simon came to Rome in the time of Claudius, but pievious to 
the 3d century no ecclesiastical wiiter mentions his having met 
with Petei theie, although all state that Petoi went to the capital 
The fiist ecclesiastical authoi to combine the two tiaditions was 
Hippolytus {Philos , vi 20) Having refeired to the events nanated 
m Acts viii , he proceeds “ Simon even went to Rome, and theie 
met with the apostles As he led many astray thiough lus sorceries, 

Peter frequently withstood him He came at last ^ and 
taught sitting under a plane-tiee When aftei lengthened leason- 
ing Simon was on the point of being worsted, he declared that if he 
veie to be buried alive he would on tlio third day rise again Ho 
actually caused a grave to be dug for him by his disciples, and gave 
orders that he should, be buried The disciples did as they weie 
bid, he remains lu the grave, howevei, unto this day, foi he was 
not Christ ” Thislegend is found only in Hippolytus, it evidently 
coi responds with the idea that Simon was a false Cdinst, hut has no 
lektion whatever with the notion that he was Paul Hiiipolytus, 
moreover, does not say that in Rome Simon met with Petei only 
but with the apostles, % e , with Paul and Peter The ongin of 
the legend is very intcDigible fiom what we know of tlie histoiical 
premises Given that Simon alleged himself to he Christ, that m 
Samaria ho met with Peter, that he as well as Petei aftei wards 
travelled to Rome, then we can very easily explain the oiigm of a 
legend which brings Peter once more into peisonal contact with 
Simon in Rome, and alleges that Simon became the victim of lus 
nefaiious mimicry of Chiist 

At the same time the expression tiphs l,lpiuva nSrpos iv 

amKarearri makes it seem a probable tbing to many that 
Hippolytus already knew of that legend about Simon in which the 
Iiibingen critics think they have found the key to all traditions 
about him In the pseudo -Clementine Pecogmtions and Bomilus, 

01 rather in their documentary sources, Simon plays a very im- 
poitant part He appears as the representative of all possible 
heresies, and as the great antagonist of Peter, who foUowed him 
up throughout Samaria and the east coast of the Meditenanean 
engagmg him in great disputations, and always coming off the 
victor Some of the features attributed in these legends to Simon 
are indisputably hon owed fiom the apostle Paul, others fiom 
■fllaicion, others from Valentinus and Basilides These legends 


therefoie arose in strict Jewish-Cluistiau anti-Paulme circles we 
find them, however, in the Pccogmtiom and Homilies alieady sub 
jected to catholic levision This levision cannot have taken place 
befoie the first half of the 3d century, and probably is of much 
latei date The age of the documental y souices cannot be exactly 
detemined, they maybe veiy old, but what is of most importance 
is G) that their influence upon chuich. tradition cannot be tiaced 
befoie the 3d century, and (2) that in those Jewisli-Cliiistian 
souices, 39 well as in the Homilies and Recognitions themselves, 
only disputations between Peter and Simon in Samaiia and adjacent 
countries are nanated, nothing whatever being said of any con- 
tioveisies between Simon and Petei m Rome Even if, theiefoie, 
tte Simon of the Jewish-Chn&tians beats unmistakable traces of 
Raul, it is also true on the othei hand that these Jewish-Christians 
knew nothing of a jomney of Simon to Rome Hence all the com- 
: binations of the Tubmgen ciities as to the origin of the “Peter 
kadition, and as to the oiigm of the statement that Simon came 
to Rome, com^etely fall to the giound Hippolytus was the fiist 
to combine Peter in Rome” and ‘Simon in Rome,” without 
knowing anything whatever of a Simon-Paul legend Hot until 
after his day, after the Jewish Chi istian legends had become 
natmahzed in the catbolic chiiicb through the medium of the 
Recognitions axii Homilies, did these legends become cinrent within 
the chinch, and only there It now began to be told that Paul 
and Peters j^^d gone to Rome to withstand Simon Simon 
was now repiescuted partly m accordance with those Jewish- 
Chustian legends, the tendency of which was not undeistood 
Much, however, that was new was added, such as that Simon 
appeared, fapfoie the emperoi, that he miserably peiislied m 
attempting to fly, and so on Prom the 8d (or lather 4tli} 
eentuiy the Simon of chmch tradition becomes invested with some 
foatmes of Paul in a distorted foira The Recognitions, as trans- 
lated by Rufinus, were extensively lead in the East, and, along with 
the Acts of the Apostles, kept fresh the memoiy of the gieat magian 
and his Helena m the Middle Ages Simon also came to fignie in 
popular literatme “Doctoi Paustus” has pieserved several 
tiaits of the ancient magian Heitlier are Pauline ckaracteriatics 
wanting in the legendaiy Paustus , they aie tiaceable even m the 
Pazist of Goethe, the homunculus” of the Simon-Faust being 
oiigmally a tiavesty of the “new man ’ who aecoiding to Paulis 
cieated through the Gospel It was not only as the gieat magian, 
liowevei, that Simon leinained known to the Middle Ages, but 
also as the fiist who attempted to pui chase spiritual gilts with 
money, an association mado peimanent in the word “ simony ” 
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SIMON”, Abeaham (1622-1692), medalli&t and mod- 
eller, was born in Yorkshire in 1622 He was originally 
intended for the church, but turned his attention to art, 
and, aftei studying m Holland, pioceeded to Sweden, 
where he was employed by Queen Christina, in whose 
train he travelled to Pans He returned to England 
before the outbreak of the Civil Wai, and attained 
celebrity by his medals and portraits modelled in wax 
During the Commonwealth he executed many medals of 
leading Parliamentarians, and at the Eestoration he was 
patronized by Charles II, fiom whom he received a 
hundred guineas for his portrait designed as a medal foi 
the proposed order of the Royal Oak Having incurred 
the displeasure of the duke of York, he lost the favour of 
the court, and died in obscurity in 1692 Among the 
more interesting of his medals are those of the second 
earl of Dunfermline, the second earl of Laudeidale, and 
the first earl of Loudon , that of the duke of Albemarle, 
and many other fine medals, were modelled by Abraham 
Simon and chased by his youngei brother Thomas, noticed 
below 

SIMON, Richard (1638-1712), the “father of Biblical 
criticism,” was born at Dieppe on the 13th May 1638 
His early studies weie cairied on at the college of the 
Fathers of the Oratory in that city He was soon, by the 
kindness of a fiiend who discerned the germs of those 
talents which were aftenvards to render him so celebrated, 
removed to Pans and enabled to enter upon the study of 
theology, where he early displayed a taste for Hebrew 
and other Oriental languages He was allowed great 
indulgence in the prosecution of his studies by the 
authorities of the Congregation of the Oratory, being 
exempted from those exercises of piety which for an 
entire year were binding on the other students This 
dispensation aroused the ill- will and jealousy of the other 
Oratonan novitiates Simon was charged with reading 
“heietical” books, this designation being applied to 
Walto'nls Polyylottf the Ci vlia Sacn^ and other works of a 
similar kind But this jealous opposition proved abortive 
Simon, after investigation, was allowed and encouraged 
to continue his favourite pui suits At the end of his 
theological course he was sent, according to custom, to 
teach philosophy at Juilly, where there was one of the 
colleges of the Oratory But he was soon lecalled to 
Pans, and employed in the congenial labour of preparing 
a catalogue of the Oiieutal books in the library of the 
Oratory This gave him full access to those works, the 
fruits of the study of which appear so fully in his after 
writings. His first essay in authorship was the publication 
of a work entitled Fides Eoclesiei Onentahs, seu Gahiehs 
Metropoht^ Philadelphenm Opuscula, cum, %nt&rpi etatione 
Lat%na, cmi notis (Pans, 1671), the object of which was 
to demonstrate that the belief of the Greek Church 
regarding the Eucharist was the same as that of the Church 
of Rome Simon entered the priesthood ui 1670, and the 
same year wrote a pamphlet in defence of the Jews of Metz, 
who had been accused, as they have so often been before 
and since, of having murdered a Christian child It was 
shortly before this time that there were sown the seeds of 
that enmity with the Port Royalists which filled Simon’s 
after life with many bitter troubles The famous Arnauld 
had written a work on the PetpeHity of the Faith, the first 
volume of which treated of the Eucharist M Diroys, a 
doctor of theology, and a friend of Arnauld’s, asked Simon 
his opinion of the book Simon replied that it was one 
of the best works which had been published by the Port 
Royalists, but that it nevertheless required correction in 
several important passages, and agreed reluctantly, and 
after some delay, at Diroys’s request, to write a letter 
referring to these passages, on the understanding that the 


original was to be returned to him The criticisms of 
Simon excited great indignation among the fi lends and 
admirers of Arnauld, and he felt the efiects of then vin- 
dictiveness to the latest hour of his life Another matter 
was the cause of inciting against him the ill-will of the 
monks of the Benedictine older A fuend of Simon’s, one of 
the Oiatonans, was engaged in a lawsuit, in his capacity 
as grand vicar of Prince Neubourg, abbe of Fecamp, with 
the Benedictine monks of that establishment Simon lent 
to his friend the aid of his powerful pen, and composed a 
memorandum iii which he employed pietty stiong language 
against the opponents of his friend They were greatly 
exasperated, and made loud complaints to the new general 
of the Oratory that they were virulently assailed by a 
member of the brotherhood, with which they had always 
been on friendly terms The charge of Jesuitism was also 
brought against Simon, apparently on no other ground than 
that his friend’s brother was an eminent member of that 
order The commotion in ecclesiastical circles was great, 
and it was seiioasly contemplated to remove Simon not 
only from Pans but from France A mission to Rome was 
proposed to him, but he saw through the design, and, 
after a short delay dictated by prudential motives, declined 
tbe proposal He was engaged at the time in superin- 
tending the printing of his Histone Ciitique du Vieux 
Testamerd He had hoped, through the influence of P^re 
la Chaise, the king’s confessor, and the Due de Montausier, 
to be allowed to dedicate the work to Louis XIV , but as 
His Majesty was absent in Flandeis at the time the volume 
could not be published until the king had accepted the 
dedication, though it had passed the censorship of the 
Sorbonne, and the chancelloi of the Oratory had given his 
'imprimatur The printer of the book, in order to promote 
the sale, had caused the titles of the various chapters to be 
printed separately, and to be put in circulation These, or 
possibly a copy of the woik itself, had happened to come 
into the hands of his ever-watchful enemies — the Port 
Royalists It seems that, with a view to injure the sale of 
the woik, which it was well known in theological circles 
had been long in preparation by Simon, the Messieuis de 
Port Royal had undertaken a translation into Fiench of 
the Prolegomena to Waltoids Polyglott To counteract this 
proceeding Simon announced his intention of publishing an 
annotated edition of the Prolegomena, and actually added 
to the Ciitical History a translation of the last four chapters 
of that work, which had formed no part of his original 
plan Simon’s announcement prevented the appearance of 
the projected translation, but his enemies were all the 
more irritated against him on that account They had 
now obtained the opportunity, which they had long been 
seeking, of gratifying their hatred of the bold Oratonan 
The freedom with which Simon expressed himself on vari- 
ous topics, and especially those chapters in which he de- 
clared that Moses could not be tbe author of much in the 
writings attributed to him, especially aroused their opposi- 
tion The powerful influence of Bossuet, at that time 
tutor to the dauphin, was invoked, the chancellor Le 
Telher lent his assistance , a decree of the council of state 
was obtained, and after a senes of paltry intrigues the 
whole impression, consisting of 1300 copies, was seized by 
the police and destroyed, and the animosity of his colleagues 
in the Oratory rose to so great a height against Simon for 
havmg so seriously compromised their order by his woik 
that he was declared to be no longer a member of their 
body Full of bitterness and disgust Simon retired to the 
curacy of Bolleville, to which he had been lately appointed 
by the vicar-general of the abbey of Fdcamp 

The work thus confiscated in France it was proposed to 
republish in Holland Simon, however, at first opposed 
1 this, in hopes of overcoming the opposition of Bossnet by 
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making certain changes in the paits objected to The nego- 
tiations Tilth Bo&suet lasted a con&ideiable time, but finally 
failed, and the Gutical Ilistonj appealed, with Simon's 
name on the title page, in the year 1685, from the pie&s 
of Eeenier Leeic in Eotterdam An imperfect edition had 
previously been published at Amsteiclam hy Daniel Elzevii, 
based upon a MS transciiption of one of the copies of the 
original work which had escaped destruction and had been 
sent to England, and from which a Latin and an English 
translation were afterwards made The edition of Leers 
was a reproduction of the work as fiirst punted, with a 
new preface, notes, and those other writings which had 
appeared for and against the work np to that date 


The woik which, had excited so much contioveisy and opposition 
consists of three books, the first of which deals \iith questions of 
Bibhcal criticism, properly so called, such as the text of thcHehiew 
Bible and the changes which it has undergone down to the piesent 
day, the authorship of the Mosaic wntings and of other books of 
Senptnia, with an exposition of his peculiar theory of the existence 
during the whole extent of Jewish histoiy of leeordeis or annalists 
of the events of each penod, whose writings were pireseived m the 
public archives, and the institution of which he assigns to Moses 
The second hook gives an account of the principal tianslations, 
ancient and modain, of the Old Testament, and the thud contains 
an examination of the principal commentatois He had, with the 
exception of the theory above mentioned, eontiibnted nothing really 
new on the subject of Old Testament ciiticism, foi pirevions cutics, 
as Oappellus, Monmis, and others, had established many points of 
impoitance, and the value of Simon’s work consisted chiefly in 
bringing togetliei and presenting at one view the lesults of Old 
Testament criticism The woik is written in a clear style, and its 
tone IS confident and fiequeutly sarcastic He displays gieat con- 
tempt for tradition and the opinions of the fatheis This lattei 
peculiarity it was which specially aroused the enmity of Bossuet and 
other leading Romanists But it was not only fiom the Chmch of 
Rome that the work encounteied stiong opposition The Piotestants 
felt their stronghold— an infallible Bible— assailed by the doubts 
which Simon raised against the integiity of the Hebiew text Lo 
Olerc (“Olenens”), the distingmshed Hutch divine and eiitic, in 
his woik Scntitiieus de g^itol^ues i’heologie’iis ds Hollande, controveited 
the views of Simon, and was answered by the lattei in a tone of con- 
siderable aspeiity in his Bepoim m.i% Seniimcns ch qutlques Theo 
lofjtbiis ds Bollcnids, which he signed undei the name of Pieire 
Ambnin, it being a marked peculiarity of Simon laiely to give his 
own name, but to assume nows ds guo ? e at various times 
The remaining woiks of Simon may bo briefly noticed In 1689 
appeared his Hustoirs Ontiqne du Texts dit Nouveau Testament, 
consisting of thirty-three chapters, in which he discusses the 
ongin and character of the various books, with a consideiation of 
the objections brought against them by the Jews and others, the 
q^uotatxons from the Old Testament in the How, the inspiiation of 
the Hew Testament (with a refutation of the opinions of Spinoza), 
the Greek dialect m which they aie written (against Salmasius), 
the Greek MSS known at the time, especially Codex I) (Oanta- 
bngiensis), ha This was followed in 1690 hy Ins Bzstoirc 
Critique dcs Versions du Nouveau Testmnmt, wheie ho gives an 
account of the various tianslations, both ancient and luodom, and 
discusses the manner m which many difficult passages of the Hew 
Testament have been rendered in the various versions In 1693 
was published what in some respects is the most valuable of all his 
witings, viz , Sistoire Critique des prmcipaux Crnim&rOateiirs du 
Jsouveau Testament depuis Is commencement du Ghristianisnie lusqucs 
d mtre temps This work exhibits immense reading, and the 
iniormation it contains is still valuable to the student The last 
work of Simon that we shall mention is his NouvelZss Observations 
sur ie dexte et les Versions du Nouveau Testament (Pans, 1695) 
which contains supplementary observations upon the subjects of 
the text and tianslations of the Hew Testament 


Simon IS described as a man of middle stature, with 
somewhat unprepossessing features His temper was 
sharp and keeu, and as a controversialist he displayed a 
bitterness of tone and an acerbity of expression which 
tended only to aggravate the unpleasantness of controversy 
He was entirely a man of intellect, free from all tendency 
to sentimentality, and with a strong vein of sarcasm and 
satire in his disposition. His reading was immense, and 
his memory powerful and retentive He is said to have 
usually prosecuted his studies lying on the flioor of his 
apartment, on a pile of carpets or cushions Few men have 
written more that is worth reading on Bibhcal subjects 


than he, considering the hardships and vicissitudes of his 
chequered life He died at his native city of Diei-ine on 
the 11th April 1712, at the age of seventy-foui 
„Th 0 pimcipal autlioiities foi the life of Simon are the life oi 

eloge^ by his giand-nephew De la hlaitinieie in vol i of the 
LetUes Olioisies, 4 vols , Amsteidam, 1730, Giafs aitide iii the 
ni&t vol of the Bexti zv d Tlieol TVissonsch , kc , Jena, 1S51 
Keu&ss mticleinHeizog’&.S''nc 2 //dopctftis, vol xiv , new ed , Ruliaul 
Mrizo/i ciE son Vieux Testament, by A Beinns, Lausanne, 1S69 Por 
the bibliography, see, m addition to the various editions of Simon’s 
norks, the veiy complete and accuiate account of Beimis, Xohee 

Bwliocj'iaphiquesui MicJiaul Simon, BsLhel, (F C) 

SIMOM, Thomas (1623^1665), medallist, was bom, 
according to Veitue, in Yoikshire about 1623 He 
studied engraving undei Nicholas Eriot, and about 1635 
received a post in connexion with the Mint In 1645 he 
was appointed by tbe Parliament joint chief engiaxei 
along with Edward Wade, and, having executed the gieat 
seal of the Commonwealth and dies for the coinage, he 
was promoted to be chief engraver to the inmt and seals 
He produced several fine portrait medals of Cromwell, one 
of which IS copied from a miniature by Cooper After 
the Restoration he was appointed engraver of the king’s 
seals On the occasion of Ins contest with the bi others 
Roettiers, who weie employed hy the mint in 1662, Simon 
produced his celebrated crown of Charles 11, on the 
margin of which he engraved a petition to the king, 
setting forth the excellence of his own productions and 
praying for redress This is usually consideied his 
masterpiece An impression of the coin fetched ,£225 at 
an auction in 1832 This admiiable medallist is believed 
to have died of the plague in London in 1665 

.Ayolnmoof Tlio Medals, Coins, Gicat , Seals, ami othex JVoiJa 
of Thoincts Si'iyio)^ cngictDcil ctiiA dcsciibtd hy Qcoujg VcifuG. atss 
publislied IE 1753 

SIMONIDES (or Semonides, as some write the name) 
OP Amorgos stands midway both in time and leputation 
between the other two iambic poets of Gieeco — Aichilochus 
and Hipponax A native of Samos, he led a colony to the 
island of Amorgos in the Aichipelago, and lived there 
about 660 b o in Mmoa, a town of his own founding 
Besides two books of iambics, we are told that he wrote 
elegies, and a poem on the early history of the Samians , 
hut only one insignificant elegy has been with any degree 
of plausibility attributed to him We possess about thirty 
fragments of his iambic poems, written in clear and 
vigorous Ionic, with much force and no little haimony of 
veisification With Simonides, as with Archilochub, the 
lamhic is still the vehicle of hitter satire, interchanging 
with melancholy, hnt in Simonides the satiie is laiher 
general than individual, and in othei respects, especially 
in his gnomic and reflective tendency, he paves the way 
for the tragic trimeter One of his two longer fragments 
dwells pathetically upon the misery of our lot, m which, 
as he says elsewhere, “we have many years of death, but 
of life only a few sad years the other, far his most 
famous poem, is a “ Pedigree of Women,” tracing their 
descent from diflerent animals according to their different 
characters The idea may have been suggested hy the 
beast fable, as we find it in Hesiod and Archilochus , it is 
clear at least that Simonides knew the works of the 
former The same conception recurs a century later in 
Phocyhdes Simonides derives the dirty woman from a 
hog, the cunning from a fox, the fussy from a dog, the 
apathetic from earth, the capricious from sea-water, the 
stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from 
an ape, and the good woman from a bee The remainder 
of the poem (w 96-118) is undoubtedly spurious Thera 
13 much beauty and feehng in Simonides’s description of 
the good woman, and the skilful portraits of character and 
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judicious selection of prominent features prove liiiu to 
have beeu a keen observer and a leal artist The date of 
his death is unknown 

See Bergk, PodmLyna Giseci, vol n, Lpipsic, 1882, pp 441- 
459 Tkeie is a tianslatioii m English veise of pait of the poem 
on women in Muie’s Hist of Gi Lit , iii p 181 

SIMONIDES OP Ceos (556-169 bc), one of the 
greatest poets and most accomplished men of antiquity, was 
born at lulis in the island of Ceos, 556 b o Few poetic 
natures have ever been planted in moie congenial soil 
His native island was devoted to the worship of Apollo, the 
god of song , poetry had been cultivated m bis family for 
generations ^ his youth coincided with the period succeed- 
ing the fust great burst of ^olian and Done lyric poetry , 
Ins manhood saw the heroic struggle with Peisia, when 
Greece fiist awoke to the consciousness of her national 
umty j and he died before the inevitable disintegration had 
begun Among his friends were all the foremost men of 
the day, — kings and princes like Hippaichus and Hiero and 
the Aleuadm and Scopadie, statesmen like Pansamas and 
Themistocles, and poets like iEschylus, Epicharmus, and 
his own nephew Bacchylides Pindar alone among his con- 
temporaries seems to have depreciated Simonides, perhaps 
not without a touch of jealousy, by all the lest he was 
levered as the poet laureate of emancipated Greece He 
lived foi the most pait with his friends, whose praises he 
had sung foi money , we heai of him at the court of Hip- 
parchus in Athens, with the Scopadie in Thessaly, and finally 
at the court of Hiero of Syiacuse, wheie he died in 469 b c 

His reputation as a man. of learning and ingenuity is 
shown by the tradition that he added two new letters to 
the alphabet — rj and w — the truth being probably that he 
was one of the first authors to use these symbols, before 
the archonship of Euclides So unbounded weie his popu- 
larity and influence that he was felt to be a power even in 
the political world, we aie told that he reconciled There 
and Hieio on the eve of a battle between their opposing 
aimies For his poems he could command almost any 
price later writers, from Aiistophanes onwaids, accuse 
him of avarice, probably not without some reason Fiom 
the numerous anecdotes preserved about him we see that 
he was what we should infer from his poems, a genial and 
courtly man, ‘‘ dwelling with flowers, — like the bee, seeking 
yellow honey " (Fi 47), yet not without a vein of gentle 
irony To Hiero's queen, who asked him whether it was 
better to be born rich oi a genius, he replied “ Eich, foi 
genius is ever found at the gates of the iich ” 

Of Ills poGtiy wo possess two oi tliiee slioit elegies (Fi 85 seems 
from its style and veisihcation to belong to Simonides of Amoigos, 
or at least not to bo the work of our poet}, seveial epigrams, and 
about ninety fiagments of lyric pootiy The epigiains, written m 
the usual dialect of elegy, Ionic with an epic colouiing, weio 
intended paitly for public and pailly foi piivate monuments 
There is stiengtli and sublimity in the foxmer, with a simplicity 
that 13 almost statuesque, and a coniiilete inasteiy ovei the ihytlim 
and forms of elegiac oxpiession Those on the heroes of Marathon 
and Tliermopylse aie the most celebrated In the jiuvate ejngiains 
tlieie is moie wairath of coloui and feeling, but hcie it is liaid to 
decide which aio geniimo and winch spuiious, few of them lest on 
any better antlioiity than that of the Palatine anthology One 
interesting and undoubtedly genuine epigiam of this class is upon 
Aiohedice, the daiightei of Hippias the Pisistiatid, who, “albeit 
liei father and husband and biotlier and children weie all pimcea, 
was not lifted up in soul to piide ” The lyiic fiagments vary 
much in character and length one is fiom a poem on Aitemisium, 
and celebrates those who fell at Theunopyl® , another is an ode in 
lionom of Scopes , the lestrepiesent odea on victors m the games, 
hypoichemes, dirges, hymns to the gods, and other varieties The 
poem on Thoiraopylsa is loveient and sublime, bieathiiig an exalted 
patiiotism and a lofty national pride , the otheis aie Ml of tendei 
pathos and deep feeling, such as evoked from Catullus the lino 
‘‘ Mffistius lacnmis Simoinileis, ” with a genial woildlmess befitting 
one who had "seen the toivns and leaint the mind of many men ” 
For Simonides lequiies no standaid of lofty unsweiving rectitude 
“It IS hard,” he says (Fi 5), “to become a truly good man, peifect 
as a square in hands and foot and mind, fashioned without blame 


AYhosoever is bad, and not too wicked, knowing justice, the 
benefactor of cities, is a sound man I foi one will find no fault 
with him, foi the race of fools is inhmf e I praise and love 

all men who do no sm willingly , hut with necessity even the gods 
do not contend ” Viiiue, he tells us elsewheie in language that 
leealls Hesiod, is set on a high and difiicult hill (Fi 58) , let us 
seek aftei pleasiue, foi “all tlungs come to one diead Cliaiybdis, 
both great viitues and wealth ” (Fi 38), and “ what life of mortal 
man, oi what dominion, is to be desned apait fiom pleasure, 
without which even the gods.’ existence is not to be envied” 
(Fi 71) Yet Simonides is fai fioni being a hedonist, his 
moiality, no less than his ait, is peivaded by that virtue for which 
Ceos was renowned — (r<a<ppoa-6py] oi self-iestiaint PIis most cele- 
brated fiaginent, and one of the most exqmsite and touching remains 
of ancient poetiy, is a diige, in which Daiiae, adiift with the infant 
Peiseus on the sea in a daik and stoimy night, takes comfort from 
the peaceful slumbei of liei babe Simonides heie illustiates his 
own saying that “poetiy is vocal painting, as painting is silent 
poetiy” (one of the opening lemarks, in Lessing’s Luocoon) from 
theqnctuieof the sleeping child, standing out as if in lelief against 
the baekgiound of singing waves, and Danae in teais, we can well 
under stand how Longinus should have commended this powei 
of vivid piesenfation as a distinguishing featuie in anothei of 
Simonides’s poems This iioein has been often tianslated One 
of the best tiaiislations is that by Sjmonds, in the fiist series 
of Ins Studies on the Gheeh Poets 

See BBi?n, Poeto Lyiiei G)w, vol iii, Loipsic, 1883, pp SS2-535 Weickei 
was the flistwho cleaily scpaiated the fiaRinciUs of the Ctan Simonides fiom 
those of Ills names live Steiling (Essays and Talcs, vol i pp 188 sq) has a 
poetical tiansUtion of most of them 

SIMONY IS an offence against the law of the church 
The name is taken from Siivroiv Maotts (fiv) In the 
canon law the word bears a more extended meaning than 
in English law “Simony according to the canonists,” 
says Ayliffe in his Paieigon, “ is defined to be a deliberate 
act or a piemeditated will and desire of selling such 
things as aie spiritual, oi of anything annexied unto 
spirituals, by giving something of a tempoial natuie for 
the purchase theieof , or in other terms it is defined to be 
a commutation of a thing spiritual or annexed unto 
sjiirituals by giving something that is temporal ” An 
example of the offence occuis as early as the 3d century 
in the pui chase of the bishopric of Carthage by a wealthy 
matron foi hei servant, if the note to Gibbon (vol ii p 
457) IS to be believed The offence was prohibited by 
many councils, both m the East and in the West, fiom 
the 4th century onwards In the Ju'iis Cariomn 

the Decietum (pt n cause i quest 3) and the Decretals 
(hk V tit 3) deal with the subject The offender, whether 
swiomacm (one who had bought his orders) or svmomare 
pi omotus (one who had bought his promotion), was liable 
to deprivation of his benefice and deposition from orders 
i£ a seculai piiest, — to confinement m a strictei monastery 
if a legulai No distinction seems to have been drawn 
between the sale of an immediate and of a reversionary 
inteiost The mnocont simomace proinotUB was, apart 
fiom dispensation, liable to the same penalties as though 
he were guilty Certain matters were siinoniacal by the 
canon law which would not be so regarded in English 
law, e g , the sale of tithes, the taking of a fee for confes- 
sion, absolution, man rage, oi burial, the concealment of 
one in naoital sm or the reconcilement of an impenitent for 
the sake of gam, and the* doing homage for spiritualities 
So grave was the crime of simony considered that even 
infamous persons could accuse of it English provincial 
and legatine constitutions continually assailed simony 
Thus one of the heads in Lyndewode (bk v ) is, “Ne quis 
ecclesiam nommo dotahtatis transferat vel pro prmsenta- 
tione aliquid accipiat ” In spite of all tho provisions of 
the canon law it is well established that simony was 
deeply rooted in the medueval cliurch Dante places 
persons guilty of simony m the third bolgia of the eighth 
circle of the Inferno — 

' 0 Simon mago, 0 niisen seguaci, 

Clio le cose di Dio die di bontate 
Deono essei spose, voi lapaci 
Pei oro 6 pel aigento adulterate ”—Inf, xix 1 



SIM 

The popes themselves were notoiious offenders In the 
canto just cited Pope Nicholas III is made by the poet the 
mouthpiece of the simoniacs He is supposed to mistake 
the poet for Boniface YIII , whose simoniacal practices, as 
well as those of Clement Y , aie again alluded to in Pai 
■:g'YY 147 At a later peiiod theie was an open and con- 
tinuous sale of spiritual offices by the Pioman curia which 
contemporary writeis attacked in the spiiit of Dante A 
pasquinade against Alexander YI begins with the lines — 

“ Vendit Hexander claves, altaiia, Clmstum 
Emeiat ille piius , vendere jure potest ” 

Hachiavelli calls luxury, simony, and cruelty the three 
dear friends and handmaids of the same pope ^ The 
colloquy of Erasmus De Sacey doiiis Gciptcmdis bears wit- 
ness to the same state of things And, best proof of all, 
numerous decisions as to what is or is not simony are to 
be found in the reported decisions of the Homan rota ^ 
That part of the papal revenue which consisted of first- 
fruits {jpnm%tLs& or annates) and tenths {decimae) must have 
been theoretically simoniacal in its origin In England 
this revenue was annexed to the ciown by Heniy YIII 
and restored to the church by Queen Anne (see Queen 
Anne’s Bounty) 

For the purposes of English law simony is defined hy Blackstone 
as the corrupt presentation of any peison. to an ecclesiastical 
benefice for money, gilt, or levard Tiie oftence is one of puiely 
ecclesiastical cognizance, and not punishable by the ciinuiial law 
The penalty is forfeiture by the offender of any advantage from 
the simoniacal transaction, of his patronage by the pation, of bis 
benefice by the presentee An innocent cleilc is undei no dis- 
abihty, as he might be by the canon law Simony may be com- 
mitted in three ways, — in promotion to oideis, in presentation to a 
benefice, and in resignation of a benefice The common law (with 
which the canon law is ineorpoiated, as far as it is not contrary to 
the common or statute law oi the preiogative of the crown) has 
been considerably modified by statute Where no statute applies 
to the ease, the doctrines of the canon law may still ho of authoi- 
ity Both Edward YI and Elizabeth piomulgated adveitisements 
against simony The Act of 31 Eliz o 6 was intended to leach 
the corrupt patron as well as the coirupt cleik, the ecclesiastical 
censures apart from the statute not extending to the case of a 
patron The first part of the Act deals wnth the penalties foi 
election or resignation of officers of churches, colleges, schools, 
hospitals, halls, and societies foi rew'aid The second pait of the 
Act piovides that if any person or peisons, bodies politic and 
corporate, for any sum of money, reward, gift, piofit, oi benefit, 
diieetly or indirectly, or for or by reason of any piomise, agiee- 
ment, grant, bond, covenant, or other assuianees, of oi foi any 
sum of money, &e , diieetly oi indirectly present oi collate any 

{ lersou to any benefice with cure of souls, dignity, piebend, or 
ivmg ecclesiastical, or give or bestow the same for oi m respect of 
any such corrupt cause oi consideration, every such presentation, 
collation, gift, and bestowing, and eveiy admission, institution, 
investituie, and induction shall be void, frustiate, and of none 
effect in law, and it shall be lawful for the queen to present, 
collate unto, or give and bestow every such benefice dignity, 
prebend, and living ecclesiastical for that one time or turn only , 
and all and every person or persons, bodies politic and corporate, 
that shall give or take any such sum of money, &c , directly oi 
indirectly, or that shall take or make any such promise, &c , shall 
forfeit and lose the double value of one year’s profit of every such 
benefice, &c , and the person so eoriuptly taking, proem mg, 
seeking, or accepting any such benefice, &c , shall be adjudged a 
disabled person in law to have or enjoy the same henefice, &c 
Admission, institution, installation, or induction of any peison to 
a benefice, &c , for any sum of money, &c , lendeis the offender 
liable to the penalty already mentioned But in this case tlie 
presentation reveits to the patron and not to the ciown The 
penalty for conupt resigmng or exchanging of a benefice with 
cure ot souls is that the giver as well as the taker shall lose double 
the value of the sum so given or taken, half the sum to go to the 
ciown and half to a common informer The penalty for takmg 
money, &c , to piociire oidinatiou or to give orders or licence to 
preach is a fine of £40 , the party so conuptly ordained forfeits 
£10 , acceptance of any benefice within seven yeais after such 
corrupt entering into the ministry makes such benefice merely 
void, and the patron may present as on a vacancy , the penalties 

^ See Eoscoe, Life- of Leo X , vol i p 463 
® Compare the fine distinctions drawn by the casuists and attacked 
by Pascal in the twelfth of the Promncial Letters 
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aio divided as m the last ease The Act is cumulative only, and 
does not take away oi lestiain any punishment piescribed by 
ecclesiastical law The Act of 1 Will and M sess 1, c 16, 
guaids the lights of an innocent successoi in certain cases It 
enacts that after the death of a person smioniacally presented the 
oflence oi contiact of simony shall not be alleged or pleaded to the 
lejudice of aiij other patron innocent of simony, or of bis clerk 
y him piesented, unless the peison simoniac oi simouiacally pie- 
sented was convicted of such offence at common law oi in some 
ecclesiastical couit in the lifetime of the peison simoniac or 
simoniacally pi esented The Act also declai es the validity of leases 
made by a simoniac oi smioniacally piesented peison, if hona fide 
and for V aluable consideiation to a lessee ignoiant of the simony 
By 13 Anne c 11, if any person shall foi money, icw'ard, gift, 
piofit, 01 advantage, oi foi any promise, agreement, giant, bond, 
covenant, oi othei assuiance for any money, &c , take, jirocure, or 
accept the next avmidance of oi piesentation to any benefice, 
dignity, piebend, oi living ecclesiastical, and shall be piesented or 
collated tlieieupon, such presentation oi collation and every 
admission, institution, investituie, and induction upon the same 
shall be utteily void , and such agieement shall be deemed a 
simoniacal contiact, and the queen may present for that one turn 
only , and the peison so conuptly taking, &o , shall bo adjudged 
disabled to have and enjoy the same benefice, &c , and shall be 
subject to any punishment limited hy ecclesiastical law 3 and 4 
Vict c 113, § 42, piondes that no spiiitual peison may sell or 
assign any piationage oi piesentation belonging to him by virtue 
of any dignity oi &p)iiitnal office held by him , such sale oi assign- 
ment is null and void This section has been construed to take 
away the old archbishop’s “ option,” i c , the right to piesent to a 
benefice in a newdy appointed bishop’s patronage at the option 
of the archbishop By canon 40 of the canons of 1603 an oath 
against simony was to be administered to oveiy peison admitted 
to any spiiitual or ecclesiastical function, dignity, oi benefice 
By 28 and 29 Yiot c 122 a declaiation was substituted for the 
oath, and a new canon incoipoiatmg the alteiation was ratified by 
the ciown in 1866 By the canon law all lesignation bonds were 
simoniacal, and in 1826 the House of Loids held that all lesigna- 
tion bonds, geneial or special, were illegal Special bonds nave 
since, howevei, been to a limited extent sanctioned by law 
9 Geo IV c 94 makes a written piomise to lesign valid if made 
m favoui of some paitieulai nominee or one of two nominees, 
subject to the conditions tlmf, wheie there ais two nominees, each 
of them must be either by blood oi mainage an uncle, son, grand- 
son, biothoi, nephew, oi giand-nepbew of the pation, that the 
wilting be deposited with the legistiar of the diocese open to 
public inspection, and that the resignation bo followed by pre- 
sentation within SIX months of the peison foi whose benefit the 
bond is made Oases of simony have como bcfoie the couita in 
which cleigy of the highest lank have been implicated In 1695, 
in the case of Lucyu Tho Bishop of St David’s, the bishop was 
deprived for simony The Queen’s Bench refused a piohibition (1 
Lord Raymond’s Rop 447) As lately as 1841 the dean of York 
was deprived by the ai ehbishop foi simony, but in this case the 
Quoen’s Bench gianted a prohibition on the ground of informality 
in the proceedings (In tho Mattel of the Dean of York, 2 QimerCs 
Bench Rep , 1) The geneial result of tho law gathered from the 
statutes and decisions may be exhibited as follows — -(1) it is not 
simony for a layman oi spiiitual person not pui chasing foi himself 
to pui chase while the church is full an advowson oi next piesenta 
tion, howevci immediate the piospect of a vacancy , (2) it is not 
simony foi a spiritual peison to purchase foi himself a life oi any 
greater estate in an advowson, aud to present him self tbcioto , (3) 
it IS not simony to exchange benefices luidci an agreement that no 
payment is to be made foi dilapidations on either side , (4) it is not 
simony to make certain assignments of pationage under the Ohureh 
Building and Hew Paiishes Acts (9 and 10 Vict c 88,|32 and 83 
Yict c 94) , (5) itis simony for any poison to purchase the next pre 
sentation while the church is vacant , (8) it is simony for a spiritual 
peison to purchase for himself the next piesentation, though the 
chuichhefull, (7) it is simony foi anypeisoii to pmchase the next 
presentation, oi m the case of pui chase of an advowson the next 
piesentation by the purchaser will bo simoniacal if theie is any 
airangement for causing a vacancy to be made , (8) it is simony for 
the purchaser of an advowson while the chinch is vacant to present 
on the next presentation , (9) it is simony to exchange othei wise 
than svmplvybter , no compensation in money may be made to tho 
person receiving the less valuable benefice The law on the subject 
of simony has been for some time regaided as unsatisfactory by the 
authoiities of the chuich The aichbishop of Canterbury has under- 
taken to mtioduce into the House of Lords a bill foi the amendment 
of the law, the heads of which have recently (February 1886) been 
under the consideration of convocation The bill proposes mfcr alw, 
to prohibit the sale of next presentations and of advowsons unless 
under certain limitations, to abolish resignation bonds, and to sub- 
stitute for the present declaiation against simony declarations that 
the presentee has not committed certain specific acts 
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In Scotland aimony is an ofience botli by ciyil and ecclesiastical 
law The rides aie generally those of the canon law Tlieie aie 
few decisions oi Scottish courts on the sub] ect By the Act of 1584, 
e 5, ministers, leaders, and otliais guilty of simony pi orided to 
benefices weie to be depiived An Act of Assembly of 1753 
decldics pactions simoiuacal nheicb) a mimstei oi piobationer 
before piesentation and as a means of obtaining it baigains not to 
laisb a process of augmentation of stipend oi demand lepaiation 
01 enlaigement of his imnso oi glebe after induction (J W+ ) 

SIMPLICIUS, the successor of Pope Hilaims or 
Hilaius, was a native of Tibui, and was consecrated bishop 
of Eotne on Pebmary 25, 468 He died March 2, 483, 
and was succeeded by i’ehx III His extant letters, 
\ihich date from the banishment of Eomulus Augu&tulus 
and the early years of OdoacePs leign, relate almost 
entiiely to the ecclesiastical and couit intugues of 
Alexandria and Oonstantmople in connexion with the 
Monophysite contioveisy 

SIMPLICIUS, a native of Cilicia, a disciple of 
Ammonius and of Damascius, was one of the last of the 
Neoplatomsts Prom 400 to 529 ad the Neoplatonic 
school at Athens was the centre of pagan opposition to 
victonous Chiistianity, and, as such, fell a victim to 
imperial persecution The subvention which it had re- 
cened fiom the state was withdrawn, its piivate property 
wa^ confiscated , and at last in 529 the teaching at Athens 
of philosophy and jmispiudeuce was foibiddeii (Malalas, 
p 461, ed Bonn) Disestablished, disendowed, and 
silenced, the scholaich Damascius, Simphcius, Piiscianus, 
and four others lesolved in 631 or 632 to seek the piotec- 
tion of Khosrau An6sharvdn (or Ohosioes), who had 
ascended the thione of Persia m the former of these yeais 
To his court they went, but, though from this patron of 
Greek learning they received a hearty welcome, they 
found themselves unable to support a continued residence 
amongst baibarians Before two years had elapsed they 
returned to Greece, Khosrau, in his treaty of peace 
concluded with Justinian in 533, expressly stipulating 
that the seven philosophers should he allowed “ to roturn 
to then own homes, and to live henceforward in the 
enjoyment of liberty of conscience ” (Agathias, ii 30,31) 
After his return fiom Peisia Simplicius wrote commen- 
taiies upon Aristotle’s C^lo, PAptca, Pe Amina, and 
Cafegonez, which, with a commentary upon the Miclandion 
of Epictetus, have survived In his writings Simiilicius, 
who had small pretensions to ongmality of doctrine, 
devotes himself to the exposition and leconciliation of his 
authorities His lespect at once for Plato and foi 
Aiistotle is so great that he refuses to acknowledge any 
real difference between them, even in regard to ihoir 
theories of univeisals and of matter His lemaiks are, 
however, thoughtful and intelligent, and his learning is 
prodigious To the student of Greek philosophy his 
commentaiies are invaluable, as they contain many 
fragments of the older philosophers as well as of his 
immediate predecessors 

Tho oditions of the Gieek text of the commontaiies are as 
follows —on the De Qado, Utiecht, by S Karsten, 1865 (the Greek 
text published at Venice in 1626 is no moie than a letiansUtion 
fiom Gull do Moeibeka’s Latin Fei&ion) , on JPhysica, Yenice, 
1526, Beihn (by H Diels), vol i 1882 , on the Be Jmim (a dis- 
appointing work), VaniCG, 1627, JBeihii (by M Hayduck), 1882 , 
on tlie Oategonss, Venice, 1499, Basel, 1661 , on the JEiiAhindion, 
Voniee, 1528, Pairs (Didot), 1842, &c On the Iifo and writings 
of diiuplieius, see J A Pabncius, Bibliotheca Gisscci, xx 529 sgr , 
Gh A Biaiidis’s excellent article in Smith’s JDict of Qieeh and 
Roman Biogiajohj , E Zellei, J) Phil d Or , III ii 851 sq , also 
Cli A Brandis, '' TJefaer d Giiech Auslegei d Aiistot Oiganons,” 
in AbJi Am I Ai/kffcZ,, 1833, andO G Zumpt, “ITehei d Bestand d 
pliil Sehuleu in Athen,” ibid , 1842 

SIMPSON, SiE Jambs Youm, Babt (1811-1870), 
hysician, was bom in the town of Bathgate, Linbthgow, 
Gotland, on the 7th of June 1811, His father was a 
baker in that town, who largely owed a moderate success 
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in business to a shiewd and managing wife James was 
the youngest of a family of eight, and foi the furtherance 
of his woildly prospects the otheis struggled and sacrificed 
At the age of fourteen he entered the univeisity of Edin- 
burgh as a student in the arts classes Two years later he 
began his medical studies At the age of nineteen he 
obtained the licence of the College of Surgeons, and two 
years afterwaids took the degree of doctoi of medicine 
Di Thomson, who then occupied the chan of pathology in 
the university, impressed with the graduation thesis, “ On 
Death fiom Inflammation,” presented by Simpson, offered 
him Ills assistantship The ofiei was accepted, and duimg 
the session 1837-38 he acted as inteiim iectuier on 
pathology during the illness of the professor The 
following wmtei he deliveied his fiist course of lectures 
on obstetric medicine in the extra academical school On 
Febiuary 4, 1840, he was elected to the piofessorship of 
medicine and midwifery in the univeisity Towards the 
end of 1846 ire was jiresent at an operation peifoimed 
by Liston on a patient rendered unconscious by the 
inhalation of sulphuiic ether The success of the pro- 
ceeding was so mat Iced that Simpson immediately began 
to use it 111 miclwifeiy piactice He continued, bowevei, 
to seaich for othoi substances having similar effects, and 
in Maicli 1847 he read a papei on chloiofoim to the 
Medico-Chiiurgical Society of Edinhiugh, in which he fully 
detailed the history of the use of anesthetics fiom the 
earliest times, but especially dwelt upon the advantages of 
chloioform over ethei He advocated its use, not only for 
the pievention of pain in surgical operations, but also for 
the lelief of pain in obstetiical piactico IIis strong and 
uncompiomising advocacy of its use in tho lattei class of 
cases gave rise to one of the angriest and most widespread 
coutiovorsies of the time, and, although his views may not 
have been generally indorsed by latei professional practice, 
anaesthetics in surgical operations have from that time hold 
an indisputed place, and Simpson's anaesthetic still con- 
tinues the favourite in the practice of the Edinburgh school 
In 1847 he was appointed a physician to the queen in 
Scotland In 1859 ho advocated the use of acupressure 
in place of ligatures for arresting blooding , his views on 
this subject have, howevei, given place to xmpiovomentb 
in the ligatuie and to a better knowledge of the condi- 
tions influencing its efficiency His contiibutions to the 
litexatuie of his profession and to aichecology, in which 
lattei he took an active interest, were veiy numoious, 
and embiace Ohsietiio Memoiis and Conti ihutions (2 vols ), 
Homoeofiiiihy, Ampressni e, Selected OhsUirienl 
Ansisthesia. and Hospikdum, CliMcal Lecim es on ike 
Diseases of JFomen, and three volumes of essays on 
arcluBological subjects Simpson, who had been created 
a baronet in 1866, died on May 6th 1870, and was 
accorded a public funeral, his status m bionze now 
stands in West Princes Street Gardens, Edmbuigh 
Simpson was a man of strong individnality and somewhat liaHy 
tompoi, an uncompiomising and aggie, ssive opponent when ho 
behcvecHuinself m the light, yet so tendei au<l sympathetic that 
he endeared himself to an immeuso cnclo of fiionds and ])alicnts 
Eiidoned with gieat mental power, activity, and receptivity, ho 
peifoimed a verylaigo amount of liteiaiy woik, mueli of which 
was of great value at tho time and still continues to ho of interest 
He will, howevoi, bo chiefly leinomhoiod in tlia annals of medicmo 
as a gieat peisonahty, who bulhantly fought and won the battle 
foi amesthotics, and intioduced chloroform 

SIMPSON, Thomas (1710-1761), mathematician, was 
born at Market Bosworth in LcicGstershire on the 20tli of 
August 1710 His father was a stuff weaver, and, intend- 
ing to bring his son up to his own business, took little care 
of the boy’s education Young Simpson, however, was 
eager for knowledge, and so ardent was he in pursuit of 
It that he neglected his weaving, and m consequence of a 
quarrel was forced to leave his father’s house. He settled 
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for a short time at Kimeatonj wheie he met a pedlai -who 
practised fortune-telling By the encouiagement and 
assistance of this man Simpson watj induced to make a 
lofession of casting nativities himself, and he soon 
ecame the oracle of the neighbourhood But he was not 
long in discovering the imposture of astrology, and his 
conscience, as well as an accident which happened to him 
in the practice of his art, compelled him to abandon this 
profession After a residence of two oi three years at 
Derby, where he worked as a weaver during the day and 
taught pupils in the evenings, he went up to London and 
pursued the same course, but with more success The 
numbei of his pupils mcieased , his abilities became moie 
widely known , and he was enabled to publish by subscrip- 
tion his Tieatise of Fluxions in 1737 His treatise, as 
was afterwards acknowledged, abounded with errors of 
the press, and contained several ohscuiities and defects 
incidental to the author’s want of expeiience and the 
disadvantages under which he laboured His next 
publications were A T-) eatise on th& Nature and Laws of 
Chance^ 1710 , Essays on Semal Gmious and Useful 
Subjects %n S’peculatim a7id Mixed Mathe'iTiahcks, 1740, 
The Doctrine of Annuities and Meveisions deduced fiom 
General and Evide^it Pi mciples, 1742, and Mathematical 
Disseitations on a Yaiiety of Physical and Analytical 
Subjects^ 1743 Soon after the publication of his E<!says 
he was chosen a member of the Hoyal Academy at Stock- 
holm , in 1743 he was appointed piofessor of mathematics 
in the Eoyal Militaiy Academy at Woolwich, and in 
1745 he was admitted a fellow of the Royal Society of 
London lu 1745 ho published A Tieatise of Algeha, 
with an appendix containing the cousti action of gco- 
motrical problems, and in 1747 the Elements of Plane 
Geometiy The latter book, unlike many otheis with the 
same title, is not an edition of Euclid’s Elements^ but an 
indop)eudont treatise Though it can haidly be said that 
as an intioduction to geometry it is preferable to Euclid, 
yet the solutions of problems contained in it (and in the 
appendix to the Algebni as well) are in general exceedingly 
ingenious In his Ti igonometiy, Plane and Sphei wal, with 
the Const! uction and Application of LogaiitJmis^ which 
appealed m 1748, there is a tolerably uniform use of 
contractions for the words sine, tangent, *kc , prefixed to 
the symbol of the angle The Doctiine and Application 
of Fluxions, which he issued in. 1750, was more full and 
comprehensive than his earlier work on the same subject, 
and altogether was so different that he wished it to be 
considered as a new book and not as a second edition of 
the former In 1752 appeared Select Exercises for Young 
Pioficients in the Mathematicls, and in 1767 his Miscel- 
laneous Tracts on Some Guiious and Yeiylntci'esting Subjects 
in Mechanics, Physical Astronomy, and Speculative Mathe- 
matics, the last and perhaps the greatest of all his works 
Erom the year 1735 he had sometimes under his own 
name, sometimes under fictitious names, been a frequent 
contributor to the Ladies^ Diary, an annual publication 
partly devoted to the solution of mathematical problems, 
and from 1754 till 1760 inclusive he was the editor of it 
Prom first to last Simpson seems to have had his own 
share of the cares and anxieties of this world, and it is 
astonishing how under such circumstances he contrived to 
accomplish what he did His unremitting apphcation 
and the want of proper regimen gradually undermined 
his health, and he died on the 14th of May 1761 at his 
native village His name will probably be considered the 
most illustrious in the long roll of the nou-academical 
mathematicians of Britain 

SIMROCK, KiiEL (1802-1876), Qerjnan poet and 
student of mediaeval literature, was horn on the 28th 
August 1802 at Bonn, where his father was a musicseller 
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He studied law at the universities of Bonn and Berlin, 
and m 1823 entered the Piu&sian civil service, from which 
he was expelled in 1830 foi having written a poem m 
praise of the July revolution Afterwards he was per- 
mitted to lecture at the university of Bonn, and in 1850 
he was made a professor of Old German hteiatuie He 
died on the 18th July 1876 

Simock established hi& reputation by his excellent modem 
leiideiing of the Nibdunganhed (1827), and of the works of 
AValthei von du Vogelweide (1833) Among othei woiks tians- 
lited by him into the German of to day were the Amu Blcimich 
of Haitmann von Aue (1830), thePnmimZ and Tituiel of "Wolfiam 
von Eschenbach (1812), the Tiistun of Gottfiied of Strasbuig 
(1852), the JEclcla, Beoioulf, and Schancl In the Seldeiibuch 
(1843-49) he offeied a complete leiiiesentation of the lieioic legends 
of Geimauy, partly by means ot tianslatioiis, partly by means 
of independent poems Before the publication of tins work he 
had given evidence of an oiiginal poetical faculty in Wicland 
dei Sdimied (1835) , and in 1844 lie issued a volume of Gedichie in 
which there aie many good l 5 nic&, romances, and ballads In 1850 
apjieaied Lauda, Sion, and xn 1857 the Deutsche Sionshaife, col- 
lections of Old Geiinan sacred poetiy Of his lepublications the 
most jiopiilai and the most valuable were the Deutschen VolJs- 
huclwi, of Avhicli fifty -five weie pumted between 1839 and 1867 
His best contribution, to antiquaiian science was his Eamlhueli dei 
dcutscheii Mythology} (1853-56) At an eaily stage of Ins eaicei 
Simiock took a high jxlace among students of Shakespeaie by his 
QiccUcn des Shalespoare m Novcllcn, Maiclien, und Sagen (1831), 
and aftciwaids ho tianslated Shakespeaie's poems and a consider 
able numbci of liis diainas Another iinpoitaiit book was Novel 
Icnschcdz der Itaheiier {IBZ2) Among the lest of his works may 
bo mentioned Die Elimiisagen, Das malensche unci i oviantische 
BJmnland, and his Deutschen Kncgshcclei 

See Hocku , Kat I Stmt ocl (1877) 

SIMSOPT, Robert (1687-1768), mathematician, was 
the eldest son of a Glasgow merchant, John Simson of 
Kirktonhill in Ayrshire, and was born on the 14th of 
October 1687 He was intended for tire cliuicb, and 
passed with distinction through the usual course of study 
for that piofession at the university of Glasgow The 
bent of his mind, however, was towards mathematics, not 
theology and, when a prospect was opened up to him of 
succeeding to the mathematical chair, he proceeded to 
London in order to become acquainted with some of the 
emmont mathematicians there and to increase his stock 
of mathematical knowledge After a year’s residence in 
London he returned to Glasgow, and in 1711 was 
appointed by the university to the professorship of mathe- 
matics The duties of this office he dischaiged for half a 
century During that time he published several works on 
pure geometry, and carried on an extensive mathematical 
correspondence In 1746 the university of St Andrews, 
wishing to confer on him an honorary degree, chose, accord- 
ing to his biographer Dr William Trail, that of doctor of 
medicine, because in his youth he had mado a careful 
study of botany He never married, and his long life was 
spent within the walls of his college His habits were 
exceedingly regular, liis hours of work and of amusement 
being iigoronsly fixed A studious man of science, he 
had mo lelish for the promiscuous intercourse of society, 
and his manner of living was simple and inexpensive 
In person he was tall, with a handsome countenance and 
an affable manner, and he used always to dress in light- 
coloured clothes Though, like some other distinguished 
mathematicians, he was rather absent-mmded, in matters 
of business he was very ciiciimspect He was a man of 
the strictest integrity, ready to do justice to the merits of 
others, and not too sensible of his own He enjoyed a 
long course of uninterrupted health, and was seriously 
indisposed only for a few weeks before his death, w^ch 
took place on the 1st of October 1768 ^ ^ "A* 

The fi,ist of Simsoris published wmtmgs is a paEefi^Ae' Fhilo- 
scpTmal Transactions of the Eoyal Society of Boftofeif xl ' p. 
380, 1723) on the subject of Euclid’s -of which 

he was the first to ducadate (§^j 9„ Then followed 

Sectwmim Oormarim Mm Y (Edinhurgh, a second edihon 



of wtict, mth. additions, appealed m 1750 Tie first three boots of 
this tieatise were translated into English, and several times printed, 
with the title Tlie EUutents of ths Gome Seehoiis In 1749 was 
published ApoUonii Per giei Loom u/ti Planoi um Libi i J/ , a lestora- 
tion of one of Apollonius’s lost tieatises, founded on the lemmas 
given m the seventh, book of Pappus’s Aldthci/ictticcd Collection In 
1756 appeared, both m Latin and in English, the hxst edition of his 
Euclid’s Elements This wort, which contained only the fiist six 
and the eleventh and twelfth books, and to which in its English 
version he added the Data in 1762, has hecome the standard 
text of Euchd in England The additions and alteiations which 
Simson mad e by way of restoring the text to its ‘ ‘ original accuracy ” 
are certainly not all of them improvements, and the notes he 
appended show with what an uneutical reveienee he regaided the 
great geometers of antiquity. Two othei woiks, restoiations of 
Apollonius’s treatise He Pectioae DetamiJitda and Euclid’s treatise 
De Ponsmatibus, winch Simson was too distrustful of himself to 
publish during his lifetime, were printed for private ciiculation m 
1776 at the expense of Earl Stanhope, m a volume with the title 
Poharti Svmsmi, MD Opera, Qumdam Eehqita The 

volume contains also two additional books De Seetzone Deter mmata, 
two small dissertations on Zogaritlbms and on the Lzniita of 
Quantities and FmUos, and a few problems illustrative of the ancient 
geometrical analysis How far these lestoiations lepiesent the lost 
originals will piobahly always be a matter of conjectuie The De 
Ponsmatilus certainly cannot be coextensive with Euclid’s thiee 
books, but, if it IS only a lestoied tiagment, the ciedit due to 
Simson’s perseverance and penetration in lecoveimg fiom oblivion 
the natuie and some of the contents of one of the most mteresting 
treatises of antiquity will always be such as to keep his name m 
the lemembiance of geometers 

SiMSOISr, Wiiliam: (1800-1847), poi trait, landscape, 
and subject painter, was born at Dundee m 1800 He 
studied under Andrew Wilson at the Trustees' Academy, 
Edinburgh, and his early pictures — landscape and maiine 
subjects — ^were executed with great spirit and found a 
ready sale He next turned his attention to figure 
painting, producing in 1829 the Twelfth of August, which 
was followed in 1830 by Sportsmen Eegaling and a 
Highland Deerstalker. In the latter year he was elected 
a member of the Scottish Academy , and, having acquiied 
some means by portrait-pamting, he spent three years in 
Italy, and on his return m 1838 settled in London, wheie 
he exhibited hia Camaldolese Monk Showing Relics, his 
Oimabue and Giotto, his Dutch Family, and his Columbus 
and his Child at the Convent of Santa Maria la Bahida 
He died in London on the 29th of August 1847 

Simeon IS greatest as a landscapist, Ins Solway Moss — Sunset, 
exhibited ui the Royal Scottish Aeademy of 1831 and now in the 
National Galleiy, Edmbiugh, ranks as one of the finest examples of 
the early Scottish school of landscape 

His elder biothei Geoige (1791-1862), poitrait painter, was also 
a member of the Royal Scottish Academy, and his younger biothei 
David (d 1874) piactised as a landscape-paiiitei 

SIMAI In judging of the points of controversy 
connected with Sinai we are bi ought face to face with the 
question of the histoiiaty of the Hebrew records involved 
Though new attempts to fix the stations of the wilderness 
wandeiing appear every year, ciitics have long agreed that 
the number of forty for the years of wandering and for the 
stations are round numbers, and that the details are not 
based on historical tiadition of the DIosaxc age This 
does not exclude the possibility that the names of some or 
all of the stations belong to real places and are based on 
more oi less careful research on the part of the writers 
who record them As regards the Mountain of the Law 
in particular, if the record of Exod xix sg is strictly 
historical, we must seek a locality where 600,000 fighting 
men, or some two million souls in all, could encamp and 
remain for some time, finding pasture and diink for their 
cattle, and where there was a mountain (with a wilderness 
at its foot) using so sharply that its baso could be fenced 
in, while yet it was easily ascended, and its summit could 
be seen by a gieat multitude below In the valley there 
must have been a flowing stieam The peninsula of Sxnai 
does not furmsh any locality wheie so great a host could 
meet under the conditions specified, and accordingly many 


investigators give up the statistics of the number of Hebi ews 
and seek a place that fulfils the other conditions But 
when we consider that the \anous records embodied in 
the Pentateuch (gv) weie composed long aftei the time 
of Moses, and that the authors in all piobability never 
saw Smai, and had no exact topogiaphical tradition to- 
fall hack on, but could picture to themselves the scene of 
the events they recorded only by the aid of imagination, 
the topographical method of identifying the Mountain of 
the Law becomes very questionable The Pentateuchal 
writers are not at one even about the name of the 
mountain It used to be thought that Hoieb was the 
of the mountain mass as a whole, or of its soutliern 
pait, while Sinai was the Mountain of the Law proper, 
but it has been shown by Dillmann that the Elohist and 
Deuteronomy always use the name Horeb for the same 
mountain which the Jahvist and the Piiestly Code call 
Sinai The Elohist belonged to Northern Israel, but 
Judges V 5 shows that even m Noithern Israel the other 
name Smai was not unknown And it might be shown, 
though that cannot be done here, that the several accounts 
vary not only as regards the name but in topogiaphical 
details Thus all that can be taken as historically fixed is 
that after leaving Goshen the Hebrews abode foi some tune 
near a mountain called Smai oi Hoieb (cf Israel, vol 
xiii p 396), and that this mountain or range was hold 
to be holy as a seat of the Deity (Exod. ii 1, 1 Kings: 

XIX ) 

Where, then, was this mountain? The Midiamtes, of 
whom according to one source Jebhio was priest, probably 
always lived east of the Gulf of ‘Akaba , yet wo can 
hardly follow Beke in seeking Smai beyond that gulf, but 
must rathei think of some point in the so called peninsula 
of Smai, which lies between the Gulfs of 'Akaba and Suci:, 
bounded on the N by the Wilderness el-Tfli, which slopes- 
gently towards the Mediteiranean To the south of this: 
wilderness rises the Jebel el-Tlh, a mass composed mainly 
of Nubian sandstone and cretaceous limestone, which 
attains m fantastic forms an altitude of some 3000 feet ; 
its iidges converge towards the south and are cut ofl by 
gieat valleys from the mass now known as Mount Binai 
The latter is composed of primitive rocks,— granite, 
porphyry, diorite, gneiss, &c The sandstones of Jobel el- 
Tlh are rich in mineials , insciiptions of Amenophis III 
and Thothmes III found on the spot show that the ancient 
Egyptians got emerald, malachite, and kiipfergrun at 
Sarbiit al-Khddem, and still oldoi are the tuiquoiso and 
copper mines of Maghcha, where insciiptions occur bearing 
the names of kings from Senefru and Cheops down to 
Kameses II These mines were worked by criminals and 
prisoneis of war, and the waste products of copper 
foundries indicate that the peninsula was once better 
wooded than now, of which indeed we have express 
testimony of post-Christian date At present the 
dominant feature is bare walls of rock, especially in tlie 
primitive formations , the steep and jagged summits have 
a striking effect, which is increased by the various coloms 
of the rock and the clearness of the atmospheio. The 
deep-cut valleys are filled by rushing torrents after ram, 
but soon dry up again In the south the centre of the mam 
mountain mass is Mount Catherine (8540 feet), Omm 
Shdmar to the south-east being little lower , this peak and 
north of it Mount SerbM (6750 feot), which rises more 
immediately from the plain, dominate the K^'ali, a waste 
expanse of sand strown with pebbles, which occupies the 
south-west margin of the peninsula In the K3,‘ah is the 
village of Tur, and at the southern promontory (Rae 
Mohammed) is the little hamlet of Sherm The Smai 
group as a whole is called by the Arabs J ebel al-Tiir , the 
name Sin^ in Arabic comes only from books. The area 
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of the peninsula is about 11,200 square miles, the popula- 
tion IS four to five thousand souls, chiefly Bedouins of 
vaiious tubes, whose common name, derived from Tiir, is 
Tovvara They have sheep and goats, with which they 
letire in summei to the higher lands, where there is good 
pasture ground, and where springs are comparatively 
common On the chalk and sandstone water is scarcer 
than among the primitive rooks, and often brackish 
Though the rocks aie bare, there is always vegetation in 
the dales, especially acacias and tamarisks, from the 
latter {T manmj-eni) manna is still deiived in quantities 
that vary with the lainfall On the hills giow aromatic 
plants, especially Thymacese, The fauna includes the 
ibex, hyrax, and hysena , the pauthei too is sometimes 
found Blights of quail have been ohseived In some 
valleys theie aie well-kept gardens and good date-palms, 
the most noted oasis is that of Feiran, in the north-west of 
the peninsula, which is watered by a perennial stream 
"Whether Beiiau is the Eephidini of Exod xvii is a 
question which, like the identification of the otlier stations 
of the Israelites, depends on the localization of the 
Mountain o± the Law 

Theie is no genuine pie-Ohnstian tradition on this 
subject The chief authority foi the ancient sanctity of 
Mount Sinai is Antoninus Martyi (end of the 6th 
century), who tells that the heathen Aiahs in his time still 
celebrated a moon feast there As sin means “ moon,” 
this feast has been connected with the name of Sinai, 
but the proposed etymology is not certain Of heathen 
origin, too, are the many Nabataean inscriptions (see 
Nabataeans) of Sinai, found especially in the WAdy 
Mokatteb (lu the noith-wesb), and sometimes accompanied 
by rude diawings The lauguage and character are 
Aiamaic, hut the proper names are mainly those of Arabs, 
■who passing by graved their names on the rocks That 
they were pilgrims to Sinai cannot ho made out with 
certainty Tho inscriptions date from the early years of 
the Christian eia, when tho Nahatocan kingdom was at its 
height 

111 eaily Christian times many anchoiites inhabited 
Sinai, living for the most part in the caves, which are 
numerous even in the piiinitive rocks Then monasteries 
■were built, the most famous being the great one of St 
Catherine in WAdy el-D4r (the valley of the monastery) 
Cn SerbAl, too, there weie many granite dwellings, and 
in the neighbouring Pharan (Phoenicion), which was a 
bishop’s see, there were, as the rums show, churches and 
convents 

The question then is whether when the hermits first 
settled in tho peninsula there existed a tradition as to the 
place of the INIountam of the Law, and whether they chose 
for their residence a spot which was alieady traditionally 
consecrated by memories significant to tho Christian as 
well as to the Jew No asseition of the existence of such 
a tradition is to he found in Josephus, who only says that 
Sinai was the highest mountain of the district — a descrip- 
tion which might apply to SerbAl as seen from the plain 
below Eusebius uses expiessions which may also seem 
to point to SerbAl as the place of the law-giving, and it 
must be admitted that the tradition which seeks the holy 
site in the group of Jebel MilsA {le, the mass of which 
Mount Catherine is the highest peak) is not older than the 
time of Justinian, so that the identification with Mount 
SerhAl seems to have gi eater antiquity in its favour In 
later times Jebel MhsA and SerbAl had each its own 
tradition, and the holy places were pointed out at each, 
thus from the monastery of St Catherine a path of granite 
steps was constructed up to “ the Mountain of the Law,” 
hut similar steps are found at SerbAl That these traditions 
are not decisive, however, is admitted, more or less, even 
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by those moderns who, like Lepsius, Ebcis, Bartlett, give 
their voice foi SerbAl Most authorities still prefei Jebel 
MfisA or some point in that group, but they again differ in 
details First of all there is much difficulty in deteimin- 
zng the route by which the Hebrews approached the 
mountain Then comes the question of finding a suitable 
plain for their encampment under the mountain, which is 
best met if, with Robinson, Stanley, Palmer, and others, 
the plain is taken to he that of al-RAhe and the overhang- 
ing mountain to he Jebel )Sufbafeh The latter is over 6300 
feet high, and consists of pasture giound, it does not fit all 
the details in Exodus, hut this obj ection is quite as strong 
against the tiaditional site on Jebel MiisA (Mount Moses), 
which lies farther to the south Jebel MiisA has been 
accepted by Tischendorf, Laborde, Ritter, Strauss, Farrar, 
and many others, on this view the Isiaehtes must have 
encamped in the nairow WAdy al-Sehahj. eh, north of the 
mount But the absence of exact topographical detail on 
the part of the Biblical narrators, who always speak of 
Sinai as if it were a single summit and give no hint about 
several summits of which it is one, shows that in their 
time there was no leal tiadition on the matter, and that 
all attempts at identification are necessarily vain 

Litcjatwe — Buickhaiclt, Tiavds in Syria, cLo , London, 1822, 
Leon do Laboide, Foyagtf ds VAiahe Petoec, Pans, 1830-36 , 
Ilobmsou, Biblical Besecirchcs, London, 1841 , Lepsms, Boise, 
Beilin, 1845, Stanley, Sum and Falestm , Piaas, Aus cl Oiicnt, 
Shittgait, 3867 , Ordnance Swvey of the Fen of Sinat^ South- 
ampton, 1869, 3 vols , Palmer, Deseit of tlio Exodiis, Cambridge, 
1871 , Ebers, JDuich Gosen zim Sinai, 2d ed , Leipsic, 1881 , 
Bakei Gieene, The FFehew Migiation, London, 1883 , Hull, Ilount 
Set), Sinai, and West Palestine, London, 1885 See also the 
Faicatme Bacicty' a Qim telly Statement, passim (A SO) 

SINCLAIR, SiE John, Baet (1754-1835), a volu- 
minous Scottish author, was descended from the Sinclairs 
of Ulbster, a branch of the noble house of Caithness. He 
was the eldest son of George Sinclair and Janet, daughter 
of William, Loid Strathiiaver, and was boin at Thurso 
Castle, lOth May 1754 For a short time he had Logan 
the poet as a private tutor, and, after studying Greek 
and Latin at the high school of Edinbuigh, entered the 
umvcisity in Ins thiiteenth year He was admitted a 
membei of the faculty of advocates in 1775, and was 
subsequently called to the English bar (Lincoln’s Inn), 
hut, prefeimg pohtics to law, was in 1780 elected member 
of parliament for his native county As Caithness was 
then only alternately represented with Bute, he was in 
1784 choseu for Lostwithiel, Cornwall, and in 1796 for 
Petersfield, Hampshire, his parliamentary career extending 
almost uninterruptedly over thirty years till July 1811 
In 1782 ho began the issue of those pamphlets on various 
subjects connected with the welfare of the nation which 
made him peihaps the most voluminous author of his 
time, his sepaiate publications, as given in his Memoirs, 
amounting in all to thiee hundred and sixty-seven His 
reputation as a financier and political economist was firmly 
estabhshed by his publication in 1784 of the History of 
the FuUxg Beverme of the Biituh Empire, to subsequent 
editions of which was added a Bevieio of the Financial 
Admimsti atwn of the Right Hon Wilhcm Piit Tho 
adoption of his plan for the issue of exchequer bills 
during the great commeicial stagnation of 1793 pre- 
vented the rmn of a large number of merchants and 
manufacturers, and in 1797 Pitt consulted him when the 
treasury threatened to become exhausted, with the result 
that the scheme known as the “ loyalty loan ” was estah- 
hshed On 4th February 1786 Sinclair was created^ a 
hajLonet of Great Britain After succeeding hiS father in 
1770 he had set himself to improve the fanaily'estAtes, thus 
changing in a great degree the aspect 'of) Caithness and 
aflording employment to a largely inofeasbd number of the 
population. In 1791 he established At Edinburgh a society 
^ ^ XXII. — 12 
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for the improTement of breeds of sheeps and in 17S3 he 
circulated a plan foi a boaid of agriculture and internal 
improvement When the boaid was shortly afterwards 
established by a chaitei fiom the crown he was nominated 
its first president Fi om the agucnltuial reports published 
by this society he compiled his published 

in 1819 About 1790 he conceived a plan for a Statistical 
Account of Scotland, and the work was published m 
twenty-one volumes, 1791-1799 

Sir John Sinclair was also the author of a number of 
tracts on naval and military subjects, and in 179d he 
raised for the defence of the kingdom a regiment of a 
thousand men, at first called the "Caithness FencibleSj” 
afterwards the "Eothesay and Caithness Fencibles”, a 
second battalion of a thousand men was raised by him in 
1795, which took part in suppressing the lebellion in Ireland 
in 1798 Though oiiginally a supporter in parliament of 
the war policy of Pitt, he afterwards joined the “ armed 
neutrality” party, which advocated retrenchment and 
reform In 1806 he was appointed by Pitt a commis- 
sioner for supeiintending the construction of loads and 
bridges in the north of Scotland He was a membei of 
most of the agucultural societies of the Continent, and 
held as many as twenty-five foreign diplomas He was a 
fellow of the Eoyal Societies of London and Edinbuigh, a 
fellow of the Antiquarian Society of London, and j)i esident 
of the Highland Society of Londou No man of his time 
took a more comprehensive and enlightened interest in the 
general welfare of the coimtiy or confeiied on it moie 
substantial benefits He enjoyed the esteem and intimate 
friendship of many eminent contemporaries both at home 
and abroad, with several of whom he kept up an extensive 
correspondence He died 21&t December 1835 

By his first wife, a daughtei of Aloxandoi Maitland of Stoke 
Newington near London, he had two clanghteis, of whom the 
eldoi, Hannah, was the authoicss of a woik on the Pi maples of the 
Christian Faith By his second wife, the Hon Diana Macdonald, 
only daughter of Alexander, flist Loid Macdonald, he had thiitoen 
childien, of whom the eldest son, Geoiga (1790-1860), who suc- 
ceeded to the baiouetcy, was a schoolfellow of Byron and Peel at 
Hairow, and is styled hy Byron the "piodigy of om school 
days", the third son, John (1797-1875), became archdeacon of 
Middlesex, and, besides tlio Momons of his fatliei, wrote seveial 
theological works, and the fouith daughter, Catherine (1800-1864), 
who for many years acted as lus seeietaiy, aftoi his death achieved 
some distinction as an authoieSs, hei piincxjial works being Modem 
Aeaom2)hs7imcnts, 1836 , Scotland and the Scotch, 1840 , Modern 
Fhiiation, 1841, ajid Fopulai legends and JS Me Tiuths, 1852 

See Con es^ondence of the Right Hon &ii John SimJav, Bat t , mth Retmms- 
eenm of Dtsiingitt'ihed Cha/aeteif, 2 ^ oli , London, JSJl, and Memoti s of the Zife 
and Woils of the Right lion Sii John Sinclair, 2 toIs , idinbuigb, 1837 

SIHD, the westernmost territorial subdivision of India, 
and a frontier province of considerable importance in a 
geographical and political aspect, lies between the 23d and 
28th parallels of N latitude and between the 66tli and 
71st meridians of E longitude Its length from north to 
south is estimated at 360 miles, and the average of its 
breadth from east to west at 170 On the north it is 
bounded by the Khelat state (see Ealtjohistan), the 
Punjab, and BabAwalphr, on the E by Jaisalmir and 
Mulani, or generally the more desert tracts of Western 
Eajputana, on the S- by the Kunn of Cutcli (Rann of 
Kachh) and the Indian Ocean , and on the W. by Khelat, 
which overlaps it on the north Including the alienated 
district of Khan pur and the extensive tract to the south 
called the political supermtendency of the Thar and Par- 
kar, its area is set down as between 66,000 and 67,000 
square miles 

The one great geographical feature in Sind is the lower 
Indus, passing, as it does, through the entire length of the 
province, first in a south-westeily direction, then turning 
somewhat to the east, then returning to a line more 
directly south, and finally inclining to the west, to seek an 
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outlet at the sea Though there is much similaiity m the 
appearance of the landscape on the two sides of the bioad 
rivei, the distant line of mountains between Sakhar and 
Sehwan, the steep pass oveihanging the water at Lakla, 
and the hill country below Sehwan give a distinctive 
charactei to the light bank, and lend it special attraction 
when contrasted with the flat lowlands, meiging into 
desert, on the left Sind has been aptly likened to Egypt 
If the one depends for life and fertility on the Nile, so 
does the other on the Indus The cities and towns aie 
not so readily to be compared Hyderabad, notwith- 
standing its lemarkablo foi tress and handsome tombs, can 



scarcely vie m inteiest as a native capital with Cairo , nor 
can Kmrachee, as a Euiopeanized capital, bo said to have 
attained the celebrity of Alexandiia Yet thoio are some 
respects in which this particulai province would not bo 
wholly eclipsed, even in its outside j)ictures It contains 
many monuments of archseological and architectural 
interest, and to the traveller descending the nvor from 
the Punjab, or ascending it from Kotn, the d’oeil on 
the approach to Eohri is at times singularly striking 
The beautiful little island of Khwfija Kidlir is a gem in 
itself , and there is at certain seasons undoubted pootiy in 
the very dreariness of Sakhar and Bakhai 
Owing to the tleficicncy of lain, tho continuance of hotwoallioi 
ill Smd is exceptional Lying hotweon two monsoons, it just escapes 
the mfluence of both Tho south-west monsoon sto])S short at 
Lakhpat Bandar, the norlli-west monsoon at Kniiacheo, and oven 
here the annual lamfall is not reckoned at more than six or eight 
inches At tunes iheio is no lainfall for two oi thioe yoais, while 
at otheis theie is a whole season’s rainfall in one or two days. The 
aveiago temperature of tho summoi months rises to 95° F , and tho 
wintei aveiage is 60°, the summer maximum being 120° and tho 
wintei minimum 32° Tho temperature on tho sea coast is much 
more equable than elsewhere. In North cm Smd wo find frost in 
winter, while both theie and in Lower Smd tho summer heat is 
extreme and piolonged This groat heat, combined with the pois- 
onous exhalations from the pools loft after tho annual inundation 
and tho decaying vegetable deposits, produces the fever and a^ue 
with which the name of the countiy is associated, and to whioh 
even the natives themselves fall a prey 
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Soil and Tie soil is laigely dependent on tie nvn ovecrflow This grand 
oiiltiva- piovision of nature is, iowevei, iinceitamly eioeicised, and not only 
tion, IS tie actual volume of watei supplied fiom. the uppei Indus liahle 
to fluctuation, hut the paiticnlai lands inundated oi untouched by 
inundation vaiy according to the capiiees of the iivei Questions 
of alluvion and diluvion are therefoie of fietiuent oceuirence , and 
it is often as haul to say whethei newly thrown up lands belong to 
the state oi an individual pioprietoi as it is to decide who is the 
losei in the case oi lands newly subrueiged In the lands which, as 
aide, are leached annually and in fair piopoition by the inuudation, 
the soil IS so iich as to pioduce two eiops oi even moie mtheyeai 
w ithout the assistance of manuie Salt is present in gieat quantity 
The two principal ycaily ciops aie the vernal, known zsiabi, sown 
m autumn and reaped in spiing, and the autumnal, known as Uicii i/, 
sown in summer while the iivei is high and leaped fiom Octohei to 
December In some distucts tlieic is a distinct third crop called 
pashms, sown m Maieh and i eaped in July and August The imple- 
ments ofhiisbandry are the plough [Mi\ diawn by two bullocks, the 
hanow {salm ), a heavy log of wood diawn by four hullodvs, a man 
standing on each end , the seed sowei (?«in), a tube lived to the 
plough with a wooden funnel on the top, used while the giound is 
being ploughed foi the last time , a cuived hook {ddso) with teeth 
like a saw, foi leaping, and a hoe {lunah], for weeding 
PiQducts The piuncipal products aie oup i (a well known Indian giain), 
and plan (the Indian millet), iice, cotton, siigai cane, tobacco, 
oil seeds, wheat, barley, and indigo Of these, wheat may be eou- 
sideied the staple pioduce of Uppei, and %7iandyjj«7t of lliddlo 
and Lowei Sind Dates, plantains, mangoes, Imies, oianges, 
pomegianates, citions, figs, giapes, apples, lamaunds, mulbcuics, 
and melons aie said to bo fimts common to tlie countiy, and it 
IS added that of late yeais nectaiines, poaches, apiicots, and othci 
fiuit tioes have been successfully iiitioduced, but the statement 
must be leoeived with some leseivation m lespect of quantity and 
qnahty Theie is no doubt tlut the fi uits impoitod by the Afghan 
tradeis find moie favoiii than any homo piodiiets 
Manufao Among the chief maiiufactuies may bo mentioned tho gold, 
till as silvei, and silk cmbioideues, caipels, cloths, lacquer ed. ware, 
hoise tiappings and otliei leathei-woik, papei, potteiy, tiles, 
swords, and matohlooks, and the bo\es and other articles of 
inlaid work intioduoed moie than a century ago fiom Sluuw 
The lac woik, a widely extended industry m India, is also in 
vogue 111 Sind Vaiiously colouied lac is laid m succession on 
tho botes, &c , while tuiniug on the hthe, and the design is then 
cut tlnougli the difleient colouis Ilydeiabad has long been 
famous foi its silks and cottons, silvei and gold woik, amllacqueied 
ornaments, and the distuct could once boast ot skilled woikuien 
in aims and airaoui , but, unless tho demand foi the products of 
its iiidustues increase, it is to he fcaiqd that its old reputation 
will not long be maintained In tho cloths called siidi, silk is 
woven ivith the striped cotton— a piactice possibly due to tho laigo 
Mohammedan population of tho countiy, tis no Moslem can wcai 
a gaiuiQut of puio silk withoul infiaction of the law As logaida 
the carpets, Su George Biiciwood states that those fiom Sind aie 
the cheapest, coaiscst, and least dmablo of aU made in India 
Uoimcrly they wore fine ni design and colouring, but of late yeais 
they have gieatly detoiioiatecl Tho cheap uigs, which sell for 
about 9s each, aie made with tbo pile (if not altogothoi) of cow 
hair, woven upon a common cotton fonnaation, with a lough 
hoinpen shoot The patterns aie bold and suited to the mateiial, 
and the dyes good and harmonious 

Fauna In 1837 the roology of Snid w'as repeated by Bnines to com 
pnse of geneia and species 20 mammals, 191 birds, 36 fishes, 
11 reptiles, besides 200 in otliei depaitments of natiiial history 
Of wild animals wo find the tigei (in the jungles of Uppei Sind), 
the hyama, the gutJehm oi wild ass (in the south pait of the Thai 
and Parkai district), the wolf, jackal, fox, wild hog, antelope, 
pMrho or hog deer, hares, and poieupines Of buds of piey, the 
vulture and soveial vaueties of falcon may be mentioned Tho 
flamingo, pelican, stork, crane, and Egyptian ibis frequent tlie 
shores of the delta Besides these there aio tho uhdia (bustaid) 
or tihr, tie rock-grouse, quail, paitiidge, and vaiious kinds of 
pauots ¥ateifowl aie plentiful , in the cold season the lakes oi 
dhasidhs are covered with wild geese, kiilang, ducks, teal, curlew, 
and snipe Among other animals to be noted are scoipions, hzaids, 
centipedes, and many snakes 

Tho domestic animals inoludo camels (one humped), buffaloes, 
sheop and goats, horses and asses (small hut haidy), mules, and 
bullooks Of fish there aie, on the sea coast, sharks, saw-fish, 
rays, and skate , cod, sir, ccmlho, red snappei, gassir, iegti, 
dangdra, and huru abound A kind of aaidme also fieqnents the 
coast In the Indus, the finest flavoured and most plentrful fish 
IS the palo, ganeially identified with the hlsa fish of the Ganges 
Damiho {£(ibeo rohia) and mullet, mordko {Ovnlma mngim), 
gandm {Mopt&rus kapirat], Jchxqo or catfish {Bita bu<M7Utm), 
popn {Bathes sanna), shaJew, gerMo, and smghdn (Mderorn m) 
are also found Otter, tiutle, and porpoise are frequently met 
with, so too are long snouted alligators and watez snakes 
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The extent of foiesf land is relatively small The loiests (about Eoicsts 
eighty seven m number) aae situated for the most part on the banks 
of the Indus, and extend southward fiom Ghotki m the Holm 
deputy collectoiate to the middle delta They aie deseiiberl as 
naiiow stiips of land, fiom two to three miles in length, and 
langing from two fmlongs to two miles in bieadth The laigest are 
between 9000 and 10,000 acres in aica, but aie subject to dimimi 
tion owing to the encrrachments of the stieam The wood is 
pnncipally bakil{Amia atabua.), iaJian {Populus eiqjh atica), and 
handi {Piosopis spuigera) The tali {Dallistgia Sissu) glows to 
some extent in Upper Sind , the non wood tree (Tocoma mdulata) 
lb lound neai the bills in tho Meliai distnets Theic aie, besides, 
the turn {Mdia AsJdiiaclita), the ppal (Itcas tokgiosa), the hei 
(Zuyphiis Jujiiia) Tliedelta has no foiests, but its shoies abound 
with mangiovo trees Of tiees introduced by the foiest depait- 
nient we have the tamarind { famai tndus itAica), several Austiahan 
wattle tiees, the water chestnut (Tiajja ixatcins), the aula (JlinUm 
ojjmimlis), the halm a (Teivunakco Bdleiica), the caiob tiee {Get a 
toim Biligua), the China tallow {Stilhngia sehfcm), the hi [MjU 
Maitiielos), and the manah {Bassia, latifolia) There is a specially 
oiganized forest department 

For administrative puiposes the province has five well undei Teiii 
stood divisions —{!) Fiontiai, Uppei Sind, or which the pi incipal tonal 
town is Jacohabad, named aftei the late General John Jacob, divisions 
C B , its foiindu , the hamlet winch occupied its site in 1843 was 
a meie speck in the descit, and its name, Khangaih, can hardly 
be associated with tho fine canal and ahiiiidant ‘vcgotatioa now 
raoiking the locality , (2) Shkaipiit, with its capital ot the same 
name and Saklmi, both notable places on the light bank of tlie 
Indus , in this division also are the towns of Laikhsina and Rohii, 
the last on the left bank of tbe nv oi , (3) Hydct abad {Eaidardbad), 
of which the chief town, having tho same name, was the capital 
of the piovmce prior to the Biitish occupation , (4) Kunaclm 
{Karachi), with its modem Europeanized capital and liaihoin and 
Tatlha, a town of luteiosting local associations , (5) Tim and 
Pailcat, an outlying distiiot ou the south cast, moie oi less part of 
the deseit tiacl extending fai and wide lutliat paiticulai quarter 
Besides these there is thetemtoiy of Mn ’All Murad, Talpui, gieatly 
curtailed of its original dimensions, but still foiming a large land 
alienation lu Uppei Smd 

Where cultivation depends so much on the cliaiacter of tho yeai’s Bevenue 
inundation, it is naluial that the levenuo should bo uiicortain la 
1883-84, for instance, the iivei was abnoimally low Consequently 
the aiea of cultivation was contractocl, and, while considerable le- 
missions had to be giautod, collections weie with dilhoultv earned 
out The lamfall, moieovci, except lu the Thar and Parkai dia- 
tiiet, was not only scauty but unseasonable In Thar and Paikai 
the mnlall was especially fayouiahlo, and owing to an eaily in- 
undation and wise piepaiations lands nevei befoie oultivaicd wore 
brought uiidei the plough 

Tho gross canal lovoimo in Smd amounted m 1883-84 to 
Rs 3,686,764, and the laud levenno to Rs 1,171,925 In roiiud 
numbeis and Eiigbsh figures — without leference to tho datoiioia- 
tion of the inpee— the total is abopt £487,000, of which tlueo- 
fouiths IS duo to eanal migatiou 

Tho population may he roughly reckoned at two millions and a Popifla 
hal f, an estimate which la borne out by the census of 1881 Kun leheo tion 
13 now the most populous of the capitals, and its mimbeis far ex- 
ceed those of Slnkarpiu and Hydeiabad But tho charactei of its 
inhabitants diffeis fiom that of othei large towns in Smd They 
are foi tho most pait foreign and migutory, raid do not lepioseut 
the true Sindis 

Of the two great divisions of tho people m Smd tho Moham Races and 
madans oomprisa about two thirds of the whole, the Hindus tho castes 
lemaining thud Tho Mohammedans may ho divided into two 
gieat bodies— the Sindis piopor and tho natuialized Sindis The 
Smdi pi oner is a descendant of the original Hindu In religion 
ho IS a Sumi, though some of tho Bindis belong to the Shia sect 
These are prohahly more than three hundred families or clans 
among the Sinchs There is, as a rale, no distinction of caste, ex- 
cept uiafc foUowem of certain vocations — such as weavers, leathor- 
woikeis, sweepers, huntsmen— are consicbied low and vile The 
six different classes of natuiahzod Sindis are— the four faimhes ot 
the Saiyids (the Bokhfa, Math an, Shirazi, and Lakhiiayi) , the 
Afghans, from Khoiasan , tho Baluchis , the slaves or Stdia — 
oiigmaJly Africans ; tho Memaiis , and the Khwdjas The Hindu 
population of Smd may he divided into the following principal 
castes — the Brahmans, Kshatnas, Waishias, and Sudras, with 
their subdivisions Besides these there are the Sikhs, and the reli- 
gious mendicants— tie Senfci, Jogi, Gosdfn, and O'gai^— *11 of 
Brahman ongm ' IT ^ 

The educational progress made in Smd during quarter of a tiauca 

centuiy succeedmg the mutiny has been vwy ^eat ‘ thsts tion 

was but one Government English sahool, witii8®^beysj wRtnraohee, 
and one with 2S beys at Hyderabad, bniyS of the 

pupils were Smdi In 1884-8S.Siad< eodf’MlI of a Government 
j floltool at Kurracii^ iOO ainioflor liigli ^c3iool at 
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Hyderabad witb 338 pupils, and of a tbiid at Sbikarpur -witli 228 
boys The tuiee passed 39 out of 48 candidates foi uiatiiculation 
at the Bombay uniyeisity Of i einacular or Smdi Persian schools 
nndei native masteis theie iveie 34 -which came -undei Government 
supeiiisionin 1858, wheieas theie -weie m 1884-85 no less than 23 
middle schools — teaching the -veinaeulai and English — with 1165 
pupils , and in the piimary schools the numbei of pupils was nearly 
20,000 

Language Captain (now Sn Eieliaid) Burton has given a dear and instruc 
and tire account of the language and hteiature of Sind The laige 
htera piopoition of Sanskrit and Aiabic words admitted, the anomalous 
ture structure of the giammar, and the special sounds of ceitain letteis 
of its alphabet render the fiist lemaikable, and the original 
romantic poems and translations of Arabic religious -works com- 
mand the attention of scholais to the second Among the moie 
celebrated of the native wnteis are hlakhdum Hashim, llakhdum 
Abdullah, and Saiyid Abdu’l-Latif 

History The leading features of the two years’ campaign of Alexander 
the Great in the Punjab and Smd have been touched on else- 
where (see India, vol xii p 787) About 711 a d the Hiudus of 
Smd -were conqiiaiad by Muhammad Kasim, the young general 
of the caliph Walid hut his successors were unable to hold their 
ground In reality it was the ovei whelmmg irruption of Mahmud of 

Ghazni three centuries latei which finally subjugated the pro-vince 
Hearly six centuiies later still, Smd was annexed by the great Akbai 
to Delhi In the meanwhile it had been governed by punces and 
petty chiefs, all of whom aie celebiated m local history After 
Akhai, and up to the tune of Nadu Shah’s invasion of India, theie 
IS little historicallyimpoitant to distinguish thepiovince, separated 
from the othei divisions of the Mughal empire, though itsgovernois 
possessed a ceitain delegated power -which might well have tempted 
the more ambitious to levolt "When Nadir took possession of the 
lands west of the Indus, one Niii Muhammad Kalhoia was the quasi 
ruler m Smd The tube to which he belonged claimed hneal 
descent from Abbas, uncle of the prophet, andhad a-wiaeiy--spread 
repute foi sauotity Their political influence had been, moieovei, 
increasing for many yeais, and m the peison of one or two of tlieir 
stronger chiefs they had on sundry occasions iisen m aims against 
the imperial troops In 1701, or thirty-eight years befoie the 
Persian invasion, Yar Muhammad Kahoia had obtained possession 
of Shibarpur, and managed to get from the Mughal emperoi a firman 
confcning upon him tno “suhahdaii” of tho Deia distiiets, with 
the title of "Khuda Yai Khan ” On his death in 1719 he had 
extended his terutoiy by the acquisition of the Kandiaia and 
Laikhflna distiicts, and of Sibi, a vast tiact of countiy then in 
chiding within its limits Sakbai as -well as Slukaipur He was 
snocecded by his son Niii Muhammad, who, as above shown, was in 
the unenviable position of having to account foi his actions to no 
less notable an antagonist than Nadir himself The latter was 
eventually appeased by an annual tiibute of 20 lakhs of lupees, and 
on his return to Peisia confeired upon the Kalhoia pimce the title 
of "Shall Kuli Khan " On Nadu’s death the Smd lands of Ntii 
M uhammad became tiibiitaiy to Ahmad Shah of Kandahai, the 
tiansfei being sealed by the bestowal of a new title, “Shah Nawdz 
Khan ” This oocnried in 1748, fiom -which date till 1783— when 
Abdul Nabi, the last of tho Kalhoia punces, was defeated by Mir 
Path All Khan, and the lulmg dynasty foicibly supeiseded by tlio 
Talpfii Baluch duefs — the local histoiy is a ineie lecoid of conflicts 
and leconcihations, tieaties and evasions of tieaty, as legards out 
side powers, and of levolution and bloodshed within The seat of 
government had become established at Ilydeiabad, founded by 
Gliulam Shah Kalliora in 1768 We now come to tho Talpiiis 
These Baluchis had immigiatei to Smd fiom then native lulls 
under a Mir Shahdad in the eaily pait of the 18th ccntiiiy, and 
had taken service iindei Nur Muhammad Kalliora Shahdad, loised 
to rank and influence, died, leaving foui sons, the thud of whom, 
Mir Bahiam, succeeded as head of the tube IIis minder by a 
grandson of Niii Muhammad was one of the mam causes of the ill- 
feeling which had ciilminatecl lu hittei hostility when latei acts of 
tieacheiy and barhausm sealed the fate of the tyiant luleis Tho 
Talpiirs enteied Hydeiabad as conqiierois, but unfoi Innately foi 
the consolidation of their sovereignty the suspicious natuio of Mu 
Path All, the head of the house, alarmed his neai relatives His 
nephew Sohrah fled to Uppei Smd, and founded the piincipality of 
Khairpiir, while Tara, moving eastward, became tho independent 
chief of Miipiir Latei on, Mir Fath All, nndetcued by divisions 
which lie had no power to pievont, admitted to a shaie of lus own 

S ivernment of Hyderabad his thiee younger biotheis, Ghulam All, 
am Ah, and Mmad Ah On the death of Fath Ah in 1801 
the thiee continued to rule together, and when Ghulam ili was 
killed m 1 811 tho duumvirate remained supremo , hut, on the death 
of Karm All m 1828 and Murad All a fe-w years later, the old system 
was levived, and a goveinment of foin again instituted Such was 
the stato of things when Butish relations with the province had 
become necessarily an urgent consideration, owing to the Afghan 
expedition of 1838 (see vol xii p 807) 

During this cinsis ol Anglo-Indian history the political ofllcers m 


Smd and Baluchistan had a difficult task to perfoim, and it is 
infinitely to then ciedit that more mischief did not ensue in these 
countiies fiom the many and heavy British disasteis in the noith 
But the amirs of Smd weie to he dealt with for infractions of tieaty 
if not for open hostility , and Sir Charles Napier had to call them 
to account soon aftei his aruval at Sakhai in the autumn of 1842 
The long and complex naiiative need not be heie lepeatecl Suffice 
it to state that the outcome was the conquest of Sind, — the 
immediate result of the battle of Mnini, fought in the vicinity of 
Hyderabad in Feb’uaiy 1843 A coiiise of wise, film, and kindly 
admmistiation mauguiated by Sir Clmiles Najaei bimself, and 
continued by Messis Piingle, Freie, Inveiauty, Gen John Jacob, 
Sir W Meiewethei, and later commissioneis, has since made the 
piovmce an mipoitant section of the western presidency of India 
The stoiy of the eight yeais’ nils of Sir Bartle Fieio in Smd has 
vet to he wiitten, hut his name is associated with nunieioiis matteis 
of paramount importance, —m relation especially to the position 
and fortunes of the deposed amiis, the lights and immumiies of 
the old privileged landholders, the organization of municipal insti- 
tutions, the promotion of systematic education, the due admmistia- 
tion of justice, and the election of public woiks of utility 
See Hufflies's ffflzeitee? of Smd Burton’s AisSo?i/ ofStnd, Bomlay Oovetnment 
Recoids, No xv!i , Bombay Educational Bcfort, 18S5, Innual RepoU on Ad- 
ministiation of Sind, RipoH of Dii ectoi of Pubhc Instruction, Bombay, 18S7-o8, 
Bii&woods BTandbooi to Jndtan Cow t, Baii3,lS73 (1 J G-) 

SINGAF, a foim of the name Se-gan Foo ( qv ) 
SINGAPORE, a British dependency, commercially 
and admmistiatively the most important of the Steaiis 
Settlements (q v ), -which form a sepaiate colonial govern- 
ment It consists piincipally of an island 27 miles long 
by 14 bioad, lying off the south end of the Malay Penin- 
sula, but also includes upwards of 70 insignificant islets 



Singapore and its Environs 


to the south and west within a radius of 10 miles From 
the mainland of Johor, as this part of the peninsula is 
called, Singapore island is separated by a strait. Salat 
Tabras or Tambrosh, less than halt a mile wide at tlio 
nairowest point, which was foimeily tho mam channel of 
navigation to the Chinese seas The name of Singapore 
Strait is given to the much wider chanuol which separates 
the island on the south from the various islands of 
Butang, Batang, Bintang, &c , belonging to the Dutch 
East Indies The surface of Singapore is undulating, and 
divoisified by hills ranging from 70 to rathei less than 
400 feet, the highest point being Bukit Timah, to the 
north-west of the town (about 519 feet). Geologically 
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tlie core of tlie inland consists of crystalline rocks, bat m 
tbe west tliere are shales, conglomeiates, and sandstones , 
and all round the island the valleys are filled with alluvial 
deposits on a much more extensive scale than might he 
looked for wheie none of the streams have a course of 
more than six miles, or attain to any considerable size 
except after heavy rams (see details in J R Logan’s “ Local 
and Relative Geology of Singapore,” m Jom Beng Asi 
Soc , vol XVI , and “ The Geology of the Straits of Singa- 
pore," in Geol Jour, 1851, vol vu ) The south- 
western shores are fringed with coral reefs, and living 
coral fields are found lu many parts of the strait Being 
chiefly composed of red clays and latente, the soil is not 
generally rich, and requuca caiefnl and libeial husbandry 
to make it leally pioductive When it was first occupied 
by the English, the whole island was covered with forest 
and jungle, and, although this was laigely cleared off sub- 
sequent to 1837, when a mama for nutmeg plantations set 
in, the moisture and waimth of the climate have kept it 
clothed with luxuriant and perpetual verdure, in which 
palms, ferns, and oichids are conspicuous forms “ USTeai 
the shore, by the mouths of cieeks, are giouped quaint 
dwellings of fishermen, built of wood or palm leaf standing 
on piles over the water In the smooth sandy bays cocoa- 
nut palms shelter picturesque Malay houses Moie inland 
we find groves of fruit trees, small patches of sugai-cane, 
Chinese gardens, tapioca and indigo fields Heat bunga- 
lows — the lesidences of officials, merchants, and rich 
Chinese and Arabs— diversify the scene, particularly in the 
vicinity of the town In the remote parts of the island 
more especially there are waste spaces which were formerly 
gambler plantations and are now coveied with coarse 
lalang grass" (Governor Wild) The nutmeg tiees which 
had for twenty yeais been a mam source of wealth were 
blighted in 1860 , the plantations weie completely given 
up , and, though many of the abandoned tiees recovered 
and nutmegs can still be gathered in Singapore, they have 
never again been cultivated Cotton-jilanting was next 
tiled, but without success, and though cinnamon glows 
well the labour necessary for its cultivation and manu- 
factuie IS too expensive Gutta percha, originally intro- 
duced to England from Singapore, was so much lun upon 
that all the trees of that kind in the island were extei- 
mmated Gamhiei and pepper, both at one time largely 
gi own, have for many years been of little account Libeiian 
coffee, pme-apples, cocoa-nuts, and aloes aie now the most 
important objects of cultivation Quite recently distiicts 
have been enclosed for reforestation and the eucalyptus 
and other trees have been planted Almost all kinds of 
fruits do well in the island,— the custard-apple, pme-apple, 
sour-sop, lime, orange, and plantain being in season nearly 
all the year, and the durian, blimbmg, duku, langsat, man- 
gosteen, rambutan, tarrup, tampang, &c, in July and 
August and also for all or some of the months between 
November and February The botanical and zoological 
gardens at Singapore, connected with the Agri-Horticul- 
tural Society, have been devoted to the introduction of 
economic plants, such as China and Assam tea, salt-bush 
or BJmgodia, which forms excellent fodder, &c 

In climate Singapore is wonderfully fortunate foi a conntiy 
within one degree of the equator Tliere is hardly any seasonal 
change, and the annual range of temperatme is geneially only from 
70° to 90° “ The nights especially are very cool and refieshing, 

and enable people to sleep without difficulty ” The atmosphere is 
almost unifoimly serene, and the face of the ocean is only disturbed 
by the swell of distant tempests in the China Sea or the Bay of 
Bengal The noith east monsoon is the master wind from Novem- 
ber to April, but i<? geneially neither persistent nor powerful, and 
the south-west monsoon is even less regular m its action The 
southerly winds in May and June known as Java winds have very 
much the character of land and sea breezes, but are considered very 
enervating in spite of the pleasant feeling of freshness which they 


at first produce Eapid squalls (siimatias) also occui during the 
south-west monsoon and beneficially cleai the an Instead of 

S eiiodical lams theie aie (on a sivteen yeais’ aveiage) 107 wet days 
istributed thioughout the yeai The annual lainfall is 92 27 
inches, 1885, a veiy diy yeai, shoved only 69 indies, according 
to Dr Sowell’s lepoit The mean maximum tempeiatmo in the 
shade is 86“ 7, the mean minimum m the shade 73“ The highest 
tempeiatuieobseived during the sixteen yeais was 94° in Apiill878, 
and the lowest 65“ in Febinaiy 1874 Most of the domestic 
animals of Euiope have been intioduced, but not in groat uumbeis 
Deer, wild hogs, sloths, monkeys, and squiiiels aie the moie note- 
woithy mammals, and tigeis, which foimeily committed seiious 
depredations among the natives, still occasionally find then way 
acioss the strait from the mainland When the fii&t census was 
taken in 1824 the settlement of Singapoie was found to contain 
10,603 inhabitants, and by 1850 this nnmhei had incieased to 
neaily 60,000 The followmg figuies show the more impoitant 
components of the population m 1860, 1871, and 1881, — the totals 
foi those yeais being 80,792, 97,111, and 139,208 le&pectively — 



ISbO 1871 

1881 

Emopeans and Eurasians 
Malays 

Klmgs, &c 

Climese 

Jaiauese 

2,445 3,207 

10,888 19,250 

10,244 

50,043 54,098 

3,408 3,239 

2,769 

22,155 

12,058 

1 86,766 

5,881 


The total i3 estmuted to bo now veil ovei 150,000 The pie 
pondeiauce and lapid increase of the Chinese is a most sinking 
feature, mainly due, liowevei, to a steady stieain of immigiation 
The death late in Siiigapoio is very mueh liighei than the bnth- 
late — 4473 being the aveiage number of deaths in 1881-83 against 
1919 biiths This is laigely to be ascubod to the paucity of v omen 
— 33,785 females to 105,423 males in 1881 In the small nuinbei 
of Emopeans piopei— 1283— theie are nineteen nationalities le- 
piesenled 

The only town in the settlement is the city of Singapoie, the 
geneial capital of the Stiaits Settlements It lies on the south side 
of the island in 1° 16' N lat and 103° 53' E long , a bught, 
pictmesqnc, piospeious, and piogiessive place, with a sea-fiontage 
extending for about 6 miles fiom Now Haiboui iioith-east to the 
Rochoie and Kallang snbuibs IJndei the ooutrol of its munici- 
pality, which has a yeaily levenue of moie than 300,000 dollais, a 
gieat vaiiety of impiovonientahave been effected — the iiver dredged 
and deepened, foieshoies leclaimed, bridges built, ticea planted, and 
public buildings erected — within the last six oi seven y oais The 
puncipal chinches, the eouit-hoiise, and the Emopeau quaitois 
geneially are situated on the noith side of the iivoi, while on the 
south side extend the warehouses and shops of the Euiopean and 
Chinese tiadois On Peel Hill, 170 feet high, stands a citadel , and 
on Goveinment Hill is the Goveinnient house— a palatial residence 
in paik-like gionntls The cosmopolitan chaiactei of the popula- 
tion gives gieat biightucss of ooloui to the crowded stieets and i3 
leflectcd in the aiclutectuial pocuhaiities of the native quaiters 
—where Mohammedan mosques, Oliinese joss-lioiises, and Hindu 
temples aio equally at home Among the more impoitant Euiopean 
edifices aie St Andiew’s cathedial (fiist conscciated in 1838, 
piesent building elected in 1861, became cathedral in 1870), the 
Roman Catholic cathedial, the supremo oouit-house, the new post 
office (1883-84), tho new police comts (1884), tlio Euiopean hospital, 
the jail, the Tauglin bauacks, and the Raffios school (dating fiom 
1823) The Raffles public libiaiy and museum had 320 subscribois 
in 1885 and 34,250 visitois, the hooks issued numbering 16,348 
Seveial English qiapeis, as well as one Chinese and one Malay, are 
published at Singapoie As a tiading-poit Singapoie has great ad- 
vantages over and above its position on.tbe Stiaits The haiboui 
IS safe and has good anchorage, and it can be appioached without 
the assistance of pilots fi om tin ee du ections N sw Harbour is th c 
name of the channel which hes between the southern pio]ection ol 
the main island and the small island of Blakaii Mati, and is divided 
by tbo still smaller islaud of Ayor It is tlicTs tlio 

Peninsular and Oriental Steam Navigation Company and the Mes 
sageries Maritimes have their docks and depOts At Tanjong Pagai 
there aie two graving docks,— Yictoiia Dock having a length of 
450 feet, a breadth of 66 feet, and a sill depth at spang tides of 20 
feet, and the corresponding figures for Albert Dock being 470 feet, 
60 feet, and 21 feet The two New Haibom Docks are lespectively 
415 and 459 feet long, and 42 and 62 feet broad, and have sill 
depths of 14-16i and 39-20 feet At Pulo Brani, Bon Accord 
Dock has a length of 330 feet, a breadth of 50, and a sill-depth of 
17 Alarge admiralty dock foi the use of ships of Mie British navy 
IS being constructed Opposite Singapore proper the sea shallows 
to a few fathoms The tides (tables of which w'ere' firrt pubhshed 
in 1884) are as yet imperfectly registered, ibuh m general they 
consist of a puncipal high water and ,low-waier sneceeded by a 
secondary high water and low water of the most limited range 
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The commeicial movement of the port has lapidly attain ed vast 
dimensions While in 1851-52 the totol expoits and impoits 
amonnted to £5,739,556, they reached £10,371.300 in 18o9-60, 
£18 292,180 in 1870, £23,050,943 in 1880, and £25,931,930 in 
1883 Theie is no railway in the island , hut in 1886 a steam 
tiamway ivas opened fioni Tanjong Pagai to Elgin Bridge Till 
quite recently the town ivas pmctically without defences , hut 
since 1885 the colony has constructed a senes of batteries at Sera 
pong, Blakan Mati, Mount Palmei, &c , at a cost of £75,000, and 
the home Government has expended £90,000 on the oidnance 
The name Smgapoie or Sinlmpuia, i e , Lion City, n as originally 
given to a town founded by Hmduized Malay oi Javanese settleis 
from Sumatia at an early date in the Cliiistian eia The com 
meicial impoitance of the place m the 14th ceutuiy is attested hy 
Banos, hut the Sanskiit origin of the name had hy his time been 
foigotten, and he was tanqht to deiive it fiom Malay woids Mot 
longafteiwaids the town must have fallen into decay, and at the 
beginning of the present centuiy the only tiace of its existence 
was eeitain lock-inscriptions in a very old ehaiactei, and the whole 
island had not more than 150 nihahitants Alexander Scott 
recognized the excellent position of the island m the 18th centuiy, 
and Sii Stamford Baffles, whose attention was called to it hy 
Captains Ross and Ciawfoid of the Bombay mai me, fixed on it as 
the site of the great corameieial empouum which he determined 
to found foi the oncouiagement of Butish trade m the East In 
1819 peimission was obtained to build a British factoiy on the south 
coast , and in 1824 the island was purchased from tlie sultan of 
Johor for 60,000 Spanish dollars (£13,500) and a life annuity of 
24,000 dollais (£5400) The city became the capital of the Stiaits 
Settlements instead of Piince of Wales Island in 1832 
See Belchei, VtvamoftU^amaiang, Oc![\\nfff<ooii'6N(duiahit,’s Hamblen v 
the Chinese &cai , TUl Bn octet y of the liti aits Settlements foi lSS(t, tho Journal 
of the Stiaits Blanch of the Royal Asiatic Society, piiWishedat Singapoio , .intl 
othei woiks quoted under the heading Sxjiaixs Sexilemenxs 


SINGBHTJM, a Entisli district m tlie lieutenant- 
governorship of Bengal, lying between 21“ 59' and 22 
53' N lat and between 85° 2' and 86° 56' E long It 
has an area of 3753 square miles, and is bounded on tbe 
N" by tbe districts of Lobdrdaga and Mdnbbiim, on tbe E 
by Midnapm, on tbe S by tbe tubutaiy states of Orissa, 
and on tlie W by Lobdrdag<i and tbe tributary states of 
Chuti^ Ndgpur Its cential portion consists of a long 
undulating tiact of country, running east and west, and 
enclosed by great bill ranges Tbe depressions lying 
between tbe successive ridges comprise the most fertile 
part, wbicb varies in elevation above sea-level from 100 
feet near tbe Subainarekbd on the east to 750 feet around 
the station of Cbdibiisi, South of this an elevated plateau 
of 700 square miles rises to upwards of 1000 feet In 
tbe west of tbe district is an extensive mountainous tract, 
sparsely inhabited by tbe wildest of tbe Kols , while in 
tbe extreme south-west corner is a still grander mass of 
mountains, known as “Saranda of tbe seven hundred 
bills,'* using to a height of 3500 feet From tbe Layddd 
range on tbe north-west of Singbbbm many rocky spurs 
strike out into tbe district, tbe more prominent of them 
attaining an elevation of 2900 feet, Among other ranges 
and peaks are tbe Cbaitanpnr range, reaching an elevation 
of 2529 feet, and tbe Kdpargddi range, a conspicuous ridge 
rising abiuptly from tbe plain and running in a south- 
easterly direction until it culminates in Tmligdr Hill 
(2492 feet) Tbe principal nveis are tbe Subainarekbb, 
which with its affluents flows through tbe eastern portion 
of tbe district , tbe Koel, which rises west of Ranchi, and 
drains tbe Saranda region, and tbe Baitarani, which 
touches tbe southern border for S miles About two- 
tbirds of Singhbiim district is covered with primeval 
forest, containing some valuable timber trees , m the 
forests tigers, leojiards, bears, buffaloes, and several kinds 
of deer abound, and small berd.s of elephants occasionally 
wander from tbe Megbdsani Hills in Morbbanj. Tbe 
climate is dry, and the hot season is extremely trying, 
the thermometer frequently registering 106° F m tbe 
shade, tbe average annual rainfall is about 57 inches 


Tbo census of 1881 disclosed a population of 453,776 (226,681 
males and 227,094 females), Hindus numbered 447,810, Moham- 
medans 2329, and Christians 2988 The only town containing a 


population of moie than 5000 is Chaibasa, the civil station and 
admmi&tiatixe headquarters of the distiict, with 6006 inhabitants 
The staple crop of Singbhiim is iice, and the othei chief ciops 
are wheat, Indian coin, pease, gi nn, mustaid, sugai cane, cotton, 
and tobacco The piiiicipal mauafactuies aie coaiso cotton cloths, 
brass and earthenwaie cooking utensils, and soapstone platteis 
Ceieals, pulses, oil-seeds, stick -lac, and non compiise the chief 
expoits, andtheimpoits include salt, cotton tlnead, English cloth 
goods, tohacco, and brass utensils 

Colonel Dalton, in Ins Ethnology of Bengal, says that tbe 
Singbhum Rajput chiefs have been known to the Biitish Govern 
ment since 1803, when the maiqnis of Wellesley was goveinoi- 
general of India, but there does not appeal to have been any 
intercouise between Biitish officials and the people of the Kolhan 
pievious to 1819 The Hos ox Lailca Kols, the chaiacteiistic 
aboiigmal laee of Siiigblinm district, would allow no stiangei to 
settle in, oi even pass through, the Kolhan , they weie, howevei, 
subiugated in 1836, when the head men enteied into engagements 
to beai true allegiance to the Biitish Government The countiy 
lemamed tiauquil and prospeious until 1857,^ when a lebellion 
took place among the Kols nndei Parahat Baja After a tedious 
campaign they suirendeied in 1869, and the captuie of the laja 
put a stop to then distuibances 

SIHGINa See Voice 

SINHALESE See Ceylon 

SINIGAGLIA, or Senigallia (tbe official foim), a city 
of Italy, in tbe piovmce of Ancona, in 43° 43' 16" N lat , 
on tbe coast of tbe Adriatic, 17 miles by lail noitb of 
Ancona It is well built, with bioad and well-paved 
stieets, and bas tbe geneial appeal ance of a tbiiving 
commeicial town A modern catbedial, erected subsequent 
to 1787, a laige Jewish synagogue, a theatre, tbe com- 
munal buildings, and tbe old palace of tbe dukes of XJrbino 
are tbe nioie notable buildings Tbe communal libraiy 
was founded by Caidinal Nicola Anionelli in 1767, and 
tbe principal hospital and one of tbe oipbauages dale 
from 1534 The poit is foimed by tbe lower leacbes of 
the Misa, a small stieam which flows tli tough tbo town 
between solid embankments consti noted of Istiian marble. 
Between July 20 and August 8 Sinigaglia annually bolds 
one of tbe largest fairs in Italy, which dates originally 
from 1200, when Sergius, count of Sinigaglia, received 
fiom the count of Marseilles, to whose daughter he was 
affianced, ceitam relics of Mary Magdalene The fair has 
diminished m importance since the opening of the railway, 
but formerly it used to be visited by meicbants fiom 
Fiance, Switzerland, Austria, Geimany, and especially tbe 
Levant Tbe population, exclusive of tbe subuibs, was 
10,501 in 1861 and 6634 (commune 22,499) in 1881 

Simgagha is the ancient Sena oi (to ih&tnigmsh it fiom 

Sena Julia, i c , Siena) Sena Gallica, a town of tlio Galli Senoiiea 
{tivtoves), whose name appeals as Senogallia as early as Pliny 
Sena was matle a Roman colony immediately after the conquest 
of the Senones in 289 bo It was tho lendozvous of the consuls 
Livius and Nero before tho battle of the Motaurus, also known aa 
tlie battle of Sena, in which Hasdiubal was defeated (207 bo). 
The sack of the town by Pompoy, Sulla’s lieutenant, m 82 B a , is 
the only othoi notable fact in its ancient annals Ravaged by 
Alai 1C, fortified hy tbe exaich Longinus, and again laid waste by 
the Lombaids in tlie 8th century and by tho Saracens in the 
9th, Sinigaglia was at length bi ought so low by tho Guolf and 
Ghihelline wais, and especially by the seventies of Guido do 
Montefeltio, that it was chosen by Dante as tho typical instance of 
a luinecl city. In the 16th centuiy it was cajjturcd and rccaptuied 
again and agaiu by the Malatosta and then opponents Sigismond 
Malatesta of Rimim elected stiong foitificatioiis lound the town in 
1460-1455. Tho lordship of Sinigaglia \yas bestowed by Pius 11 
on his nephew Antonio Piccolomim, but the people of the town in 
1464 placed themselves anewundei Paul 11., and Giacomo Piccolo- 
mini in 1472 failed in his attempt to seize tho place Sixtus VI. 
assigned, the lordship to tho Della Roveie family, from whom it 
was tiansferred to Loionzo di Medici in 1616 After 1624 it formed 
pait of the legation of IJrhuia 

SINKING FUND See National Debt, vol xvii. 
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SINOPE, 01 in Turkish SinAb, a town and seaport on 
tbe north coast of Asia Minor, on tbe isthmus and 
peninsula of Boztepeb, which forms part of tbe most 
northerly projection of tbe Anatolian seaboard Though 
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it possesses the finest natuial haibour save one in the 
Black Sea, defective communication •with the interior, and 
the consequent rivaiiy of lueboli (since about 1848), have 
prevented Sinope taking its natural position as a great 
conimeicial centre But between 1883 and 1885 roads 
have been constructed which give direct access southward 
to Cmsarea and even to Tarsus, near the south coast The 
town still bears the stamp of its former importance. On 
the isthmus stands a huge but for the most part rumed 
castle, originally Byzantine and afterwards strengthened 
by the Seljuk sultans , and the old town is surrounded by 
Byzantine walls Of early Eoman oi Greek antiquities 
there is little trace , but the ancient local coinage furnishes 
a very beautiful and interesting series of types (see M J 
P Six’s paper in The Numismatic Ghionicle^ 1885) The 
population has not greatly changed since 1868, when it 
was found to be 9668 inhabitants, of whom 7299 were 
Mohammedans and 2369 Greeks and others 

Sinope {’Zivth'itn), whose oiigm •was mythically assigned by its 
own ancient inhabitants to Autolycus, a companion ol Heicules, 
was colonized by the Milesians, and ultimately became the most 
flourishing Greek settlement on the coast of the Euxme In the 
5th centiuy B C it leceived a colony ol Athenians, and by the 
4tli it had extended its authoiity ovei a consideiable tiact of 
countiy and become itself the motliei of seveial colonies — Ceiasus 
(Keiasiin), Tiapezus (Tiehizond), Cotyoia, &c Its fleet ivas 
piactieally dominant in the Euxine, except towaids the west, wheio 
it sliaied the field with Byzantium When in 220 B o Siiiope 
was foi the lust time attacked by the king of Pontus, the assistance 
of the Kliochaiis enabled it to maintain its independence But 
wheie Mitluadates lY failed Pliariiaces succeeded, and the city, 
taken by suipiise lu 183 B o , became the capatal of the Pontian 
monarchy tinder Mitluadates the Gi eat, who was horn in Sinope, 
it had just been raised to the highest dogiea of prospeiity, with hno 
buildings, naval arsenals, and well built harhouis, when •the Eomaiis 
under Lucullus and Pompey oftected the subjugation of Pontus 
In 64 B 0 the body of the niurdeiod Mitluadates was hi ought 
home to the loyal mausoleum Under Julius Ccesai the city 
received a Eoman colony In the Middle Ages it became 
subject to Tiehizond, and in 1470 it passed into the hands of the 
Tuiks III Uovemhoi 1853 the Enssiaii viceadniiial ITakhimoff 
destioycd here a division ol the Tuikish fleet and leduced a good 
pait ol the town to ashes 

SIOUX CITY, a city of the United States, the capital 
of Woodbury county, Iowa, lies 166 miles north-west of 
Des Moines, on the sloping banks of the Missouri river 
It IS a great railway centre (Chicago, Milwaukee, and St 
Paul Railway, Sioux City and Pacific Railway, <kc ), has 
an extensive trade, and contains an opera house, foundry 
and machine shops, pork-packing factories, and mills 
The population of the city (which was laid out in 1854 
and incorporated in 1857) was 3401 m 1870 and 7366 in 
1880 (township 7845) 

SIPHANTO, SiPHENo, or Siphixo (ancient Greek 
an island of the Greek Archipelago, in the nomarchy of 
the Cyclades, 30 miles south-west of Syra It has an 
area of 28 square miles, aud the population in 1879 was 
5762 A ridge of limestone hills — whose principal sum- 
mits, Mount Elias and St Simeon, are crowned by old 
Byzantine churches — ^ruus through the island , for about 
2 miles along the western slope stretches a series of 
villages, each white-washed house •with its own garden 
and orchard Apollonia, one of the five ^so called because 
built on the site of a temple to Apollo), is the modern 
capital , formerly this rank belonged to Kastro (also called 
Seraglio), an “old-world Italian town” with mediaeval 
castle and fortifications, and an old to-wn-hall bearing date 
1365 Inscriptions found on the spot show that ifeistro 
stands on the site of the ancient city of Siphnos , and Mr 
Bent identifies the other ancient town of Minoa (see 
Stephanos) with the place on the coast where a Hellenic 
white marble tower is distinguished as the Pharos or 
lighthouse aud another as the tower of St John 
Churches and convents of Byzantine architecture are 
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scattered about the island One building of this class is 
especially interesting — the school of the Holy Tomb or 
school of Siphnos, founded by Gieek lefugees from 
Byzantium at the time of the iconoclastic persecutions, and 
afterwards a great centre of intellectual culture for the 
Hellenic world The endowments of the school are now 
made over to the gymnasium of Syra In ancient times 
Siphnos was famous foi its gold and silver mines, the site 
of which is still easily recognized by the excavations and 
refuse-heaps A Piench company has started mining 
operations at Kamara As in antiquity so now the potters 
of the island are known throughout the Archipelago 
The wealth of the ancient Siphiiioteswaa shown by then tieaauiy 
at Delphi, whcie they deposited the tenth of their gold and silvei , 
but, says the legend, they once sent Apollo a gilded and not a 
golden bull, and he in liis angei flooded, then mines That the 
mines were invaded by the scars still evident, and by Strabo’s 
time the inhahitauts of the island weie noted foi then poveity 
Duiing the Venetian penod it ivas luled fiist by the Da Coiogna 
family and after 1466 by the Gazzadiiu, who weio expelled by the 
TuxlvS in 1617 

SIPHON, 01 Syphon, au mstiumeut usually in tlio 
form of a bent tube fox conveying liquid ovei the edge of 
a vessel and delivering it at a lower level, or in a position 
of less hydiostatic piessuie The principle on which it 
acts (see Hydroaiichanics) may be uuderstood fiom the 
accompanying diagram ABC is a tube filled with liquid, 

the shorter limb dipping under the _ b b ’ 

sniface of the hquid in jar a, the | i 

longer in jar b The pressure in the | ^ 1 i 

tube at A is atmospheiic piessuie \ ^ 1 1 

minus that of the vertical column % j 

AB', while that at C is atmospheric % j 

pressure minus that of the column T % i 

CB” When CB” is longer than AB' ^ i^l i 
the pressuie at C is of couise less Siphon ‘ j 
than that at A, and a current flows i 

m the direction ABO through the siphon When PY ri r ' 
AB' = B"0, that is, when the liquid stands at the same 
level, pressuie is equal in the two limbs, and the current 
ceases The siphon has piactieally a ceitain minimum 
diameter foi each liquid, as capillarity prevents a fluid 
from flowing out of tubes of very small bore unless under 
the influence of electiicity, heat, or great pressure The 
instrument is largely employed for chemical work, both m 
the laboratory and in inanufactuiing piocesses , it is formed 
of glass, india-rubbei, lead, or other substance, according 
to the purpose for which it is intended The simple 
siphon (see fig ) is used by filling it with the liquid to bo 
decanted, closing the longer limb with the finger and 
plunging the shorter into the liquid, and it must be filled 
for each time of using Innumerable forms have been 
devised adapted for all purposes, and provided with 
arrangements for filling the tube, or for keeping it full 
and starting it into action automatically -when required 
The former purpose is usually effected by blowing into 
the vessel through a second opening in the stopper through 
which the siphon passes, or by means of a sucking or 
blo-wing tube attached to the longer limb, or by pouring 
in hquid through a flexible tube attached at the bend 
The second plan is frequently realized by having a stop- 
cock on the longer limb and a valve opemng upwards on 
the shorter, or by having both limbs of equal length 
and each standing in a cup, in which case •when the level 
changes in either cup the siphon tends to equalize it by 
conveying hquid from the higher to the lower , 
other forms are lu constant use in the arts, an^A ihe 'Aphon 
IS also employed in some of its modificattons m surgery, 
in engineering, and in other sciences * ^ 

SIRAOHIDES See Jhstjs, 

SmiuJOANJ, a town in the district ’5f Pabna, Bengal, 
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and the most important river-mart in that province, is 
situated near the Jamund. or mam stream of the 
Brahmaputra m 24“ 26' 58" N lat and 89° 47' 6''' E 
long, with a population of 21,037 (11,213 males and 
9824 females) in 1881 The hnsiness of Sirdjganj is 
that of a changing station, the agiicultiiral produce of 
the surrounding country is brought in in small boats and 
transferred to wholesale merchants for shipment to 
Calcutta in steamers or laige cargo boats, and m return 
piece goods, salt, hardware, and all sorts of miscellaneous 
articles are received from Calcutta for distribution Sirhj- 
ganj IS also the centre of the jute trade of Eastern Bengal 
SIR-DAEIA See Sye-Daeta 

SIRED ON At the end of last century specimens 
of a kind of branchiate tailed Amphibian were brought 
to Europe from the lakes of Mexico, they were examined 
by the zoologists of Paris and described by Cuvier in 
Humboldt’s Becueil cV Observations de Zooloffte, vol i, 
and by Daudin lu Sisf des Reptiles (Pans, 1802—1804), 
under their native name of “ Axolotls ” The animals 
were named Sii en pisciformis by Shaw (Zool , vol iii ) 
Wagler, in his Matui hJies System der Ampinhen (Stuttgart, 
1828-1833), separated the axolotl from the Linnman 
genus Sir en and called it Siredori axolotl, and later writers 
have often referred to the animal under the name Siredon 
pisciforme, Shaw 

The axolotl of Mexico is about 6 or 7 inches in length, 
it has four pairs of gill-shts and three pans of long 
feather-like external branchim The branchial apertures 
are between the hyoid arch and the first branchial arch, 
and between the first-second, second-third, and third- 
fourth branchial arches The branchiae are attached 
to the first, second, and third branchial arches The 
body is cyhndrical, and a median membranous fin 
extends along the trunk dorsally, is continued along the 
tail, passes round the end of the latter and terminates 
ventrally at the anus It has four limbs, which are shoit 
and somewhat stout , the anterior terminate in four and 
the postenoi in five digits The coloui of the axolotl is a 
uniform black 

The animal is therefore, except in size, very similar to 
the aq^uatic laiva of Triton, or other Salamandroid, and 
Cuvier expressed the opinion that it was a larval form 
which for some unknown reason was unable to attain the 
adult condition That it could not be considered simply 
as the larva of an unknown species of Salamandroid was 
evident from the fact that it possessed fully developed 
sexual organs in both sexes There was every reason to 
believe that it bred freely in the branchiate condition m 
which it was discovered The animal is so common in 
the lakes near the city of Mexico that it is brought 
legularly to market and used largely by the Mexicans as 
food (9) 1 

If nothing moio than the above were known about the axolotl 
it would be classed among the PerenniirancJiiata, m the family 
Prokida, having its nearest ally m the genus Menoirancius iTp 
till the year 1865 no actual obsoivations had been made by 
zoologists on the bieedmg of the axolotl all that was known 
was that the genital oigans m many of the specimens examined 
were in peifectly mature condition In that year, on January 18, 

6 axolotls, 6 males and 1 female, —which had beenlmngfoi a year 
m the menageiie of reptiles of the Miis^e d’Histoire ITatarelle at 
Pans, — began to breed, and the deposition and hatching of the 
eggs was cavefiilly studied by Prof A Pumhil (1) The eggs were 
2 mm in diametei, and the peiiod of development within the egg 
was 28 to 30 days , the larvai weie hatched lU Pohruary, and weio 
14 nun to 16 mm in length In the beginning of Septembei, 
when the larva? had almost leached the size of the parents, it was 
noticed that one of them was undergoing a metamorphosis si mi lar 
to that of the laival Tritorh to the adult In a short time yellow 
spots appeared on the skin, the bianchias disappeared, the gill- 
slits closed up, the median fin disappeared, the annual began 

These mimeials lefei to the Literature ” vn^a 
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to breathe an and permanently quitted the watei The same 
process of metamorphosis was repeated by several of the laivoe, 
until finally out of seveial hundred about tliuty reached the 
salamaudi Old condition The paients in the meantime weie still 
alive, and had undei gone no change ‘Wlien the stiucture of the 
transformed specimens was examined, they weie found to resemble 
in all generic ehaiacteis the genns Amhlystoma, of wdiich several 
ecies weie known, inhabiting vai ions paits of Hoitli Amoiica ^ 
le consideiation of Dumeiil’s discovery gives use to several per 
plexing questions, which have been discussed by many zoologists 
experienced in the study of the Amphibia, and even now can 
scaicely be said to be completely settled The fiist question is — 
To what species of Arnhlystorna did the tiansfoimed axolotls of 
Dumeril belong* Dumeril himself, in the lull account (2) winch 
he published concerning the animals and their metamoiphosis, was 
unable to give a decided opinion conceimng the identification of 
the species of Ins Amhlystoma, but on a subsequent occasion he 
confiimed the suggestion of Pi of E D Cope (10) that the specific 
characters were those of A rnavoi tmm, Cope (described in Pr oc 
Ae Philad , 1867) 

The publication of Dumenl’s discovery excited a great deal of 
inteiest among European natuialists, and for a time experiments 
and obsei rations on axolotls in captivity were earned on with 
great earnestness The metamoiphosis in the case of Dumeiil’s 
specimens had taken place quite unexpectedly, but the case seemed 
to offei an oppoitumty for aseei taming the action of rlcfimte 
conditions in pioducmg definite piocesses of giouth Maiie von 
Chauvin (6), at Eieibiug, it the instigation of Prof 'Woissmann, 
attempted, and withpeilect success, to tiansfoim young axolotls 
into the Arnhlystorna foim by gradually bringing the animals 
fiom water into air 

The tiansfoimed axolotls observed by Eumeiilvoie kept alive 
in the Pans Museum, and fox ten yeais showed no symptoms 
of blooding 01 sexual activity It was cuiieiitly believed that 
the Arnhlystorna derived fiom the metamoiphosis of Sircdon was 
steiile This belief ultimately proved enoneous In the autumn 
of 1874 the animals in the menagoiie of leptilcs wcio transfened 
to new piemises, wheie they weie all placed in moio healthy 
conditions Immediately after this the Amhlystoma deposited 
fertilized eggs, and the fact was lepoited by M Blanchard to 
the Acadeinie des Sciences (4), rvitli the caminont that tho 
Amhlystoma was thus shown to be similar to other cold-blooded 
animals which were capiable of lepaoducmg in both the young and 
the adult condition 

Although at first Diim4iil believed and stated that lus specimoiis 
of axolotl belonged to the species which beais that name in 
Mexico, he afteiwaids, m lus more detailed woik on the subject 
(2), explained that the grounds foi lus liist opinion had been 
lusufiScient Ameiican zoologists, especially Baud and Cope, had 
distinguished sevcial species of Sircdon, and Band had sopaiatod 
the Mexican species, which alone was oiigmally called axolotl, 
as Siredon mcxtxarvm Dumeiil came to tho conclusion that the 
axolotls in the Pans Museum rvoie identical with Suedon hcJio- 
rioides, Baird (desciibod in Stansbnrg, Pxped Gr Salt Late, 
Utah) All the axolotls which weio kept and studied and sub- 
jected to expoiunent by naiinalists on tho Continent after 
Dtmieiil’s discoveiy weie descendants of the Pans specimens, so 
that tho lesulls obtained ically did not necessaiily prove anything 
with legaid to the true Mexican axolotl, Sircdon rnci'icamis, li 
that woio loally a distinct species Thcio is no evidence in 
liteiatmo to show whence the lust axolotls in tho Pans Museum 
weie obtained It was evident that Sircdon lichenoides W'as 
capable of bieedmg in both the laival and tho salamandroid 
condition, and that its nietaiuoipbosis in captivity in Europe was 
laro and to a ccilam extent contiollod by definite oxtcnml con- 
ditions Piof 0 C hlaish has lecoidod his expeiience of tho 
metamorphosis of S lichenoides He obtained several specimens 
from alpiiiQ lakes 7000 feet above tho sea in ’Wyoming Toinloiy, 
and some of these nictaraoiphoscd into Amhlystoma rnavortiurn, 
Cope Maish does not say if the laivai lie obtained were sexually 
mature, noi did ho ascertain if biocdmg of the spi'cies in tho 
laival condition took place at all in the lakes ho visited , ho 
thinks it probable that tho mctaniondiosis in that icgioii was 
lare in the natural conditions 

Tho metamorphosis of tho true axolotl, undoubtedly obtained 
from the Lake ot Moxico, seems to have beoii obscived only once — 
namely, by Togetmeier in London That natin abst had 6 specimens, 
and one of them underwent tho motamoiphosis In 1871 Copo 
(10) stated that no one had seen the metamoiphosis of the tiuo 
siredon, Siredon mexicanus, Baird, and that no Amhhjstomse had 
been obtained from Moxico south of tho Tropic of Cancer, wlnTo 

® The generic characters of Amhlystoma, Tschndl, are, accoidmg to 
Boulenger— tongue subcircular or oval, with radiating plica?, lateral 
borders free, anterior border slightly free, two transverse series of 
palatme teeth in same straight line, not separated by a wide mtex space 
in tbe middle , toes five , tail more or less compressed 
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tlie true axolotl is found south of that line He was unawaie I 


of Tegetmeier's ohseivation He furthei deelaied that Pio£ Baud 
was awaie of the metamoiphosis of all the Horth Ameiiean species 
of Siredon so-called, excluding S mexicamts, ycais befoie the 
ohseivation of it by Dunieril, though he had at first named one of 
them Smcdon hcli&noides, in the belief that it was adult Cope 
considered the obsenation of Humeri] impoitant, as showing that 
siiedoiis lepioduced as such 

Finally, accoiding to Boulengei (7), the 8 lichenoides and 
mexicaiius of Baird aie synonymous, the Pans axolotl is identical 
with the same species, and the peifect form into which it 
changed is identical with A tigii'ivu/m, mcxieanwni, and 
of Cope, ohsaurum of Baird, while the foim named Siredon 
giacilis by Baird is piohably the laiva of Amilystoma tenehosum 
Boulengei adopts the name A tigjiiium oi the synonyms given 
above, and gives as the distiibiition United States and Mexico , 
the specific diagnosis is — senes of pialatme teeth extending to 
external fissiiie of choanie, phcie of tongue radiatuig fiom behind, 
costal giooves twelve, head laige, blown oi blaclash, with yellow 
mai kings 

It IS therefore veiy piobable that the Pans specimens weie 
leallv Mexican axolotls, and theie is no doubt that these 
anirnals do in captivity mideigo metamoiphosis So fai as is 
known, they never do so in then natural conditions But the 
animals aie specifically identical with A iigunim, which is found 
111 many paits of the United Btates, fiom New Jeisey to California, 
and noimally bleeds in the salaniandioid condition It is not 
known, at piiesent whether the laiva of A tignnum evei attains 
sexual maturity in othei regions wlieie the sp)ecies occiiis besides 
Mexico It ifa not improbable that it does so He Filippi (8) 
found in a maisli on the shoies of the Lago Maggioie 48 laivse of 
Tilton cd^iestns in the branchiate condition, which contained fully 
developed ova and spei matozoa, so that the occuiience of sexual 
matin ity in the larvse of Amilystoma is not unique Pxof August 
Woissmann (5) lias discussed at consideiable length and with much 
thoughtfulness the tiiio significance of the idieiiomena exhibited by 
the axolotl, and has concluded that its ancestois passed thiough the 
normal life history of AmUystoma, the climate of the Mexican 
tableland having been at one time moist ciioimh to permit of the 
existence of a teiiestiial Salaniandioid, that the climate has now 
became so dry and unfavourable to vegetation that no amphibian 
can live in it excepit in water, and that AmZiZysfojna has become 
adapted to these oonditions by ceasing to pass through its 
motamorphosia, and hi ceding entiiely in the biaiicliiate condition 
Thus the metamoiphosis which takes pilace occasionally in captivity 
18 a case of what has been called since Hai win’s epoch atavism , its 
peculiaiity consists m the fact that the evolution of the animal has 
iQsiilted m the ariost of development at a laival stage, and the 
occasional loveisioii is the continuation of the development to the 
liighei condition of the ancestoi Atavism is the occasional 
resemblance of one individual to some i emote ancestois instead of 
to its immediate paxents Amothei possible way of oxplaming the 
axolotl IS to suppose that it has lemauied in the peiennibianchiate 
condition while othei members of the same species elsewhere have 
developed into the salamandroid condition This expilanation 
cannot be the true one It would necessitate the belief that a 
metamorphosis lasting a few days oi weeks, and indueed often by 
tlie giadual removal of the animal from water into air, could 
pioduce the same specific characteis as a giadual development 
which has occupied a great numhei of generations The axolotl is 
an example of one of the most ciiiious and luteiestmg modes by 
which animals may be adapted to their conditions, and two species 
foimed out of one At present the disappeaiance of the meta- 
morphosis fiom the life-liistory of the axolotl has taken place so 
lacontly that not oven specific difieiences exist, accoiding to some 
observeis, between the metamoiphosed axolotl and the natmal 
Amilystoma tignrmm At some future time slight diffeiences aie 
almost sme to oocui, and then tlieie will be two species oi the 
tendency to metamoiphosis in the axolotl will be lost In the 
latiei case some slight differences will piohably be developed 
between the axolotl and the branchiate larva of A Ugivmm. in 
other parts of America , and then the axolotl and A hgnnum will 
he two species Finally, it may be pointed out that it is possible 
that the axolotl could have leached its present locality and 
conditions without any change in the climate of Mexico The 
lakes in the and district might somehow occasionally be visited by 
bleeding A tigrinum, and of the larvsa so produced m them some 
might become sexually mature before metamorphosing, and so give 
rise to the present axolotls 

There is some leason to behove, according to the American 
zoologist Pi of Oope, that the perennibianchiate MenohraneJms 
lateralis, Tscliudi, of the Mississippi, which when foil grown is over 
a foot in length, and has four branchial apertures, stands in the 
same relation to the genus Satracliose^ps, Bonap , as Siredon to 
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literatw e —iV) A Duraeril, Comptes Renaus, vol lx, 1S65, p 766, 
Dtnn4rU, Rouv Arch Mus , il , 1866, (3) A DumeUl, OopmtBS Sendus, ' 


p 775, (4) M Blanehaid, fbid , \ol Kxxli , 1876, p 716, (5) A WQi?sraanii, 
Zeitsch} f wm Zool xxv p 297. (6) M von Chaiim, jSjcZ , wvii p 622, 
(7) G A Boulengei, Ant Mus Cat —Battachia gradieniia, &c , 1SS2 , (81 De 
FiUppi, At Chino pet la Zoologia, 1861, (9) Do Saussuie, Verhavai a hcliweiz 
naiutfotseh Oeselhch JStnstedcln, 1868, (10) E B Cope, “Metamorphosis of 
Axolotl,” Amer Jomnal, 1671,(11)0 C Maisli, Ams? , [2], s'-n p 364, 
(12) Tegetmeier, Proe Zool Soc , 1S70 (J T C ) 

SIEEjST Siren lacertina, Lin {Syst If at , i , Addenda), 
IS an animal belonging to the class Amphibia (gw) It 
forms the type of the family Siremdce, called by Prof 
Huxley Ti aikystomata, among the group Ferenmhan- 
cJnata The body is elongate and eel-like, only the 
anterior limbs being piesent^ the posterior are entirely 
wanting The antenoi limbs are short and feeble, and 
each IS furnished with four digits pointed at the ends 
The head is small , the snout is short and broad, and the 
nostrils aie placed at its extreme end The tongue is free 
anteiiorly The jaws are destitute of teeth and covered 
with a horny sheath like a beak There are numeious 
teeth on the vomer, arranged in two large patches con- 
verging anterioily The eyes aie very small On each 
side of the neck are three blanched external gills attached 
to the fii&fc, second, and thud branchial arches , and below 
the gills aie three lediiced branchial apeikires The tail 
IS shorter than the body, much compressed, and provided 
with a median membianous fin , the tail terminates in a 
point The skin is smooth, and black in colour, some- 
times spiinkled with white dots Sirm grows to a large 
size, some specimens measuung 3 feet in length, the 
laigesb example in the British Museum is 670 mm or 
about 2 feet 3 inches The animal inhabits the stagnant 
waters of marshes in South Caiolma and Texas. 

The only other member of the family Svtemdx is 
PsendobraneJms stimtus (Griay, Bint M.m Cat — Baimoliia, 
1st ed ) This animal resembles Simi in most respects, 
but has only a single branchial aperture on each side, and 
only three digits to the anterior bmb Its colour is dark- 
brown with a broad yellow band on each side and a 
nairower one infeuorly It occurs in Georgia, but seems 
to be very laie , there are two specimens in the Pans 
Musde, none in the British Museum 

Figures of Siren lacertina ais to be found in. the following 
woiks — Cimei in Humboldt’s Ols Zool , i pi 11 , Haudin, 
liejitiles, vni pi 49 , Holbi , Jf Amer JScip , pi 34 Fseudo 
Inandius stmaius is figured in Dumdiil and Bihion, Erpitologie 
QSvArale, pi 96, Holbi , loo cit , pi 36, Leconte, Ann Zyo 
N Y , 1824, pi 4 (under name Siren striata) 

SIREIST, or Syebn See Acoustics, vol i p 109 

SIRENS, fabulous creatures of Greek mythology, that, 
like the Loreley of Geiman legend, lured manners to 
destruction by their sweet song In the Odyssey Ulysses 
sails past their island, but, warned by Circe, he had stopped 
the ears of his crew with wax and caused himself to be 
bound to the mast In Homer they are two in number, 
but in later writers they are generally three, and aie 
located on the coast of Italy, near Sorrento and Capri, or 
on the Straits of Messina The tomb of one of them, 
Parthenope hy name, was shown at Naples in Strabo’s 
time A sanctuary of the Sirens stood on a headland 
near Sorrento According to Eratosthenes the Sirens 
were a three-headed rock separating the Bay of Naples 
from the Gulf of Salerno , but Strabo says they were three 
rocky islauds on the southern side of the cape The cape 
itself (now Cape Campanella) was sometimes called the 
Cape of the Sirens When the Argonauts drew near the 
isle ot the Sirens, Orpheus struck up and drowned their 
song According to Hyginus the Sirens were daughters 
of the river Achelous and the muse Melpomene, and 
because they had not rescued Proserpine from Plntb they 
were turned by Ceres into winged creatures, wht)’'were to 
live only so long as no one passed by thefoias’ they sang 
So, when Ulysses had eluded them, they'Euhg themselves 
into the sea According tOt anothe r Sto ry, they wore 
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instigated by Hera to vie with, tlie Muses in singing , tbe 
Muses were victorionsj and plucked the feathers from the 
Sirens and made crowns for themselves out of them In 
ait they aie usually represented with the bodies of women 
and the legs of birds, with or without wings More 
rarely they appear as birds with only the heads of women 
They seem to have had a funereal sigaihcance, and weie 
often represented on tombs Hoi representations of them 
see J E Harrison, Myths of the Odyssey 

SIRICIHS, pope from December 384 till November 
398, was the successor of Hamasus and was himself suc- 
ceeded by Auastasius I See Popedom, vol xix p 491 
sirmDe, one of the siib-Himalayan or Simla hill states 
under the government of the Punjab, lying between 
30° 24' and 31“ H lat and between 77“ 5' and 77“ 50' E 
long Its area is 1096 squaie miles, and it is bounded 
on the K by the hill states of Balsan and Jubal, on 
the E by the British district of Dehra Dun, from which | 
it IS separated by the rivers Tons and Jumna, on the 
S W hy Ambala district, and on the N”W by the states I 
of Patiala and Keunth41 Except a very small tract j 
about Hahan, the chief town and residence of the raja, j 
on the south-westein extremity, where a few sti earns use 
and flow south- west w'aid to the Saraswati and Ghaggar 1 
rivals, the whole of Sirmiir lies in the basin of the Jumna, 
which receives fiom this tiact the Giii and its feedeis the 
Jaldl and the Paliii The Tons, the gieat western aim of 
the stream called lower down the Jumna, flows along the 
eastern boundary of Sirmiir, and on the right side receives 
fiom it the two small streams Minus and Haiiai The 
surface generally doeliues m elevation from north to south , 
the chief elevations on the northern frontier (Chor peak 
and station) are about 12,000 feet above the sea The 
valley of the Khi4rda Ddn, which forms the southern part 
of the state, is bounded on the S by the tSiwalik range, 
the hills of which aie of leceut formation and abound in 
fossil remains of large vertebrate animals Though the 
rocks of Sirmflr consist of formations usually metalliferous, 
the yield of mineral wealth is at present but small The 
forests are very dense, eo much so that the sportsman 
finds difficulty in making his way through them in search 
of wild elephants, tigers, leopards, hears, and hymnas, 
with which they abound The climate of Sirrmir varies 
with the elevation, the northern extiemity has very little 
rain , but large and excellent crops are eveiy where to be 
obtained by irrigation 

The population in 1881 was 112,371 (males 63,305, females 49,066), 
the great laaj ority being Hindus The only town of any importance 
IS Nahan, with a population of 5253 The pnincipal pioiliicts of 
the state aie opium, tobacco, and cereals, and its gioss lereinie is 
estimated at £21,000 Sirmilr, which means “a ciovmecl head,” 
was the place of residence of the lajas who ruled over the state 
hofoie the pnesent dynasty entered the country The reigning raja 
(Shamshei Piakash, I£ 0 S I ) holds liis possessions hy a grant 
made on tlie expulsion of the Gilrklias by the Butisli in 1815 

SIEOHI, or Seeeobe, a native state in the EAjputdna 
agency under the Government of India, with an area of 
3020 square miles, lying between 24° 20' and 25° 20' H 
lat and between 72“ 10' and 73° 10' E long , and hounded 
on the W and IST. by Mdrw4r or Jodlijiur, on the E hy 
Mewdr oi XJddipur, on the S by Pdlanpui and the Mahi 
Kdntha states of Edar and DAnta The country is much 
biokeii up by hills and rocky ranges , the Aravalh range 
divides it into two poitions, running from north-east to 
south-west The south and south east part of the terri- 
^oiy IS very mountainous and rugged, containing the lofty 
Mount Abu, an isolated mass of granite rock, culminating 
in a cluster of lulls, enclosing several valleys surrounded 
by iocky ridges, like great hollows The highest peak 
rises to 5C53 feet above &ea-level, and is one of the great 
trigonometrical stations On both sides of the Aravalhs 
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the country is intersected with numerous water channels, 
which lun with con&ideiable force and volume during the 
height of the lamy season, hut are dry foi the greater 
part of the year The only iivei of any importance is the 
'Western Bands A laige poition of the state is coveied 
with dense jungle, in wffiich wild animals, includiug the 
tigei, beai, and leopard, abound hlany splendid lums 
bear witness to the foxmer prosperity and civilization of 
the state The climate is on the whole diy , in the south 
and east theie is usually a fan amount of lain On Abu 
the average annual rainfall is about 64 inches, wEcreas in 
Ennpuia, less than 60 miles to the noith, the average fall 
IS only between 12 and 13 inches The Western BajputAna 
Railway inns through the length of the state, passing just 
east of Mount Abu 

In 1881 the population numheiecl 142,903 (males 76,132, females 
66,771), ot whom 123,633 weie Hindus, 2935 weio Mohammedans, 
and 16,137 wete Jams The town ot Sirolii, the capital of the 
state, IS situated at the western base of the lange of lulls north of 
Mount Abu, and its population (1881) numbeied 5699 'Wheat 
and bailey aie the staple ci ops , jmlses and cotton aie also giown 
The present mling family of Siiohi aio Heoia Rajputs, a hianch of 
the gieat Chauhdn clan, and aie said to he immediately descended 
fiom Deo Eaj, a descendant of Pnthvi Haj, the ChauhAn king of 
Delhi Dining the eaily years of the picsent centiny Siiohi suf- 
fered much fiom wars wnth Jodhpxn and the wild MiuAlull tubes 
The piotcction of the Biitisli was sought in 1817 , the pietonsions 
of Jodlipui to sureiaintj’’ ovei Siiolii weie disallowed, and in 1823 
a tioaty was concluded with the Biitish Goveminent For sei vices 
lendeied duimg the mutiny of 1857 the aeigmng “lao” lecoiveel a 
1 emission of half Ins tiibute 

SiESA, a Britibli di&trict in the lieutenaut-govemoiship 
of tbe Punjab, lying between 29“ 13' and 30“ 40' N lat 
and between 73“ 57' and 75° 23' E long It has an aiea 
of 3008 square miles, and is bounded on tbe H by Eiioz- 
pur district and tbe iiativ e state of PatiAla, on the 'W by 
the iivei Sutlej, on the SW by the native states of 
Bahawalpm and Elkanei, and on the E by llissar 
distiict Lying as it does between the bairen desoits of 
Bikaner and the coinpaiatively foitile though sandy plains 
of the Cis-Sutlej states, Sirsa distiict in soil as well as 
position forms an intermediate link between tbe two It 
forms for the most pait a bare and tieeless plateau 
stretching fioin the valley of the little iivor Ghaggar on 
the east to the mam stream of the Sutlej on its western 
border In the immediate neiglibourliood of the Sutlej, 
however, is a fertile alluvial tract {Ihddaj'), intersected by 
numerous branches of tbe river, and flooded by their 
outflow during tbe rainy season. Eastward of Ibo khddar 
lies the sandy central tableland, which is chiefly employed 
for purposes of pasturage East of this plateau is tho 
valley of the Ghaggar, a formidable toirent in the rainy 
months, but so entirely dependent on tbe rainfall of the 
lower Himalayas that it is usually dry from October to 
July The Ghaggar expands into thiee jhils or marshy 
lakes, the largest of which is 5 miles in length by S in 
breadth South oi the Ghaggar spreads a sandy tract 
beyond the reach of its fertilizing influence, and of small 
agricultural value Pormeily the district was covered by 
an excellent grazing grass, knowm as flidmim, but with 
the increase of cultivation it is fast disappearing Tho 
chmate of Slrsa is extremely dry, the average annual rain- 
fall leaching only 15 inches The Eewaii-Ecrozeporo 
Railway passes through tho district from south to north 
Tlic population of tho di&tuct, accorilingto tlio consus of 1881, was 
263,275 (males 138,691, females 114,584), of whom 130,682 wmre 
Hindus, 93,289 Mohammcilans, and 28,303 Sildis Tho only to wm 
with a population exceeding 10,000 is Shaa, tho adimmaiiative 
headquarters of tho distuct, with 12,292 mhahitauts The 
modem town of Shsa was fouiulptl in 1837, and the nuns of old 
Si'rsa he neai its south west comer It is a considerable entrejjOt 
for tlie tiado of the whcat-giowing countnes to the noitli and 
east with Biknnei and Mdrwar At tho opening of tho piosont 
ceutuiy neatly the whole of Shsa district was a bairen almost 
I uncultivatod waste Gradually, howevei , with more peaceful tunes 
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ciiltivation has again ex.tencled Of the total aiea 1353 squaie miles 
aie now cultivated and 154:8 squaie mik'^ are cultuable The staple 
product IS bajia, which in 1882-83 occupied 546,905 aoies , the othei 
piincipal ciops aie joai, bailey, and wheat The di&tiict has little 
tiade except in agiicultuzal pioduce, which goes chief] j"" to Bi'kaiiei , 
and the only niaiiufactuie of any impoitance is that of sajjv, an 
impuie carbonate of soda, used in w a&liiug and djeiiig cloth Susa 
was ofScially included m the teintoiy comqueied liom the Mahiattas 
in 1803, when it was almost entirely uninhabited It leqmied le- 
conqueiing fiom the Bhattis in 1818 , bat it did not come timhi 
British admiiiistiation until 1837 Dmiiig the mutiny of 1857 
Susa was foi a time wholly lost to Biitish lule On the lestoiation 
of Older the distiict was administeied by Punjab ofhcials, and in 
the following yeai, with the leinaindei oi the Delhi teiutoiy, it 
was foimally annexed to that province 

SISKIjN” (Dan Sidslen, Germ Zeimj and Zeising)^ 
long known lu England as a cage-bird, foiuce, m ISii, 
Turnei mentioned it in that character under this, uame,^ 
and said that he had only once met with it at laige — the 
Fyingilla spinus of Linnmus, and Carduehs or Ghiysoim- 
tns spi}ius of modem waters In some of its stiuctural 
characteis it is most nearly allied to the Goldfiktcu (vol 
X p 758), and both aie often placed in the same genus 
by sy&tematists , but in its style of coloration, and still 
moie in its habits, it resembles the Redpolls (t/ Linnet, 
vol XIV p 675), though without their slenclei figuie, 
being indeed lathei short and stout of build Yet it 
hardly yields to them in activity oi in the giace of its 
actions, as it seeks its food fiom the catkins of the alder 
or biich, legaidless of the attitude it assumes while so 
doing Of an olive-gieen abcve, deeply tinted m some 
paits with black aucl in others lightened by yellow, and 
beneath of a yellowish-white again maikod with black, 
the male of this species has at least a becoming if not a 
bnlhaut garb, and possesses a song that is not unmelodious, 
though the resemblance of some of its notes to the lun- 
ning-dowu of a piece of clockwoik is moie lemarkablo 
than pleasing The hen is still moie soheily attiied, hut 
it is perhaps the Siskin’s disposition to famihaiity that 
makes it so favourite a captive, and, though as a cage-bird 
it IS not oidinanly long-lived, it readily adapts itself to 
the loss of libeity hloi cover, if anything like the need- 
ful accommodation be afiorded, it will build a uost and 
theiein lay its eggs, but it laiely succeeds in bunging up 
its young 111 confinement As a wild bud it breeds con- 
stantly, though locally, throughout the gi eater pait of 
Scotland, and has frequently done so in England, but 
more rarely m Ireland The greater poition, howevei, of 
the numerous bands which visit the British Islands in 
autumn and winter doubtless come from the Continent — 
perhaps even from fai to the eastward, since its range 
stretches acioss Asia to Japan, in which countiy it is as 
favouiite a cage-bird as with us The nest of the Siskin 
is very like that of the Goldfinch, but seldom so neatly 
built, the eggs, except in their smallei size, much 
resemble those of the Greeneinoh (vol xi p 165) 

A laiger and moie brightly coloured species, 0 spinoides, 
inhabits the Himalayas, hut the Siskin has many other lelatives 
belonging to the Hew World, and m them seiioiis modifications of 
structure, especially m the form of the bill, occur Some of these 
relatives lead almost insensibly to the GREENriNOH (id mpra) and 
Its allies, otheia to the Goldeinoh (ut supra), the Redpolls, and so 
on Thus the Siskin perhaps may be xegarded as one of the loss 
modified descendants of a stock whence such forms as those just 
mentioned have spiung Its striated plumage also favours this 
view, as an evidence of permanent immaturity oi generalization of 
foim, since stuped feathers aie so often the earliest clothing of many 
of these buds, which only get rid of them at their first moult 
On this theory the Yellowhird or Horth-Ameiican “Goldfinch,” 
G instil, would seem, with its immediate allies, to rank among 
the highest forms of the group, and the Pine-Goldfinch, O pvrms, 
of the same oountiy, to he one of the lowest, — ^the cock of the 
former being geneially of a bright jonquil hue, with black crown, 
tail, and wings — the last conspicuously baried with white, while 
1 It IS also called by bnd-fanoieis “Abadavme” oi “Aberdevine”. — 
names of which the etymology is wholly unknown 
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neither hens noi young exhibit any stiiations On the othei hand, 
ntither sex of the lattei at any age puts oil its stuped garb— the 
maik, it may be pietty safely assuteJ, ot an lufciioi stage of 
development The lemaining speeics of the gioup, mostly South- 
Amencaii, do not seem heie to need jiaiticuki notice (AN) 
SISMONDI, Jean Charles Leonard de (1773- 
1812), whose leal name was Simonde, was boin at 
Geneva on May 9, 1773 His fathei and all bis aucestois 
seem to have borne the name Simonde, at least f i om the 
time when they migrated from Dau^^jhiiie to Switzeiland 
at the revocation of the edict of Nantes, It was not till 
aftei Sisraondi had become an author that, obseniug the 
identity of his family arms with those of the once flourish- 
ing Italian house of the Sismondi, and finding that some 
memheis of that house had migiated to France, he assumed 
the connexion wuthout further pioof and called himself 
De Sismondi The Simondes, howevei, were themselves 
citizens of Geneva of the nppei class, and jiosaes&ed both 
idiik and property, though the father was also a village 
jiastor The future lustoiian was well educated, but his 
family wished him to devote himself to commeice lather 
than literature, and he became a bankei’s deik at Lyons 
Then the Eevolution broke out, and as it affected Genet a 
the Simonde family took lefuge in England, W'here they 
stayed foi eighteen months Disliking it is said, the 
climate, they letmned to Geneva, but found the state of 
affaiis still unfavourable , there is even a legend that the 
head of the family was reduced to sell milk himscdf in the 
town The greater pait of the family property wns sold, 
and with the proceeds they emigrated to Italy, bought a 
small farm, at Pescia neai Lucca, and set to weak to cul- 
tivate it themselves Sismondi woiked haid here, both 
with his hands and his mind, and his expeiieiues gave him 
the mateiial of his fiist book. Tableau de rApneulture 
Toscane, which, after returning to Geneva, he published 
theie in 1801 Two years latei he published liis Traiie 
de la Bzc/iesse Gomm&txxale, his first work on the subject 
of political economy, which, with some diffor6nce& of view, 
continued to interest him to the end of his life (for his 
position and work in this lespect the leadei is lefeired to 
the article Political Economy, vol xix p 383) Mean- 
while he began his great History oj the Italian Tepuhhes, 
and was introduced to Madame de Stael With her he 
became very intimate, and aftei being legulaily enrolled 
m the society of Coppet he was invited or commanded 
(for Madame de Stael’s invitations had something of 
command) to form one of the suite with which the future 
Coriime made the journey into Italy, lesultiug in Conme 
itself dunng the years 1804-5 Sismondi was not 
altogether at his ease heie, and he paiticulaily disliked 
Schlegel, who was also of the company But during this 
journey he made the acquaintance of the countess of 
Albany, Louisa of Stolberg, widow of Chailes Edward, 
and ail her life long gifted with a singular faculty of 
attracting the affection (Platonic and other) of men of 
letters She was now an old woman, and Sismondi's 
relations with her were of the strictly friendly character, 
but they were close and lasted long, and they produced 
much valuable and interesting correspondence In 1807 
appeared the first volumes of the above mentioned book 
on the Italian republics, which (though his essay in 
pohtical economy had brought him some reputation and 
the offer of a Russian professorship) first made Sismondi 
prominent among European men of letters. The com- 
pletion of this book, which extended to sixteen vqlujDte$^ 
occupied him, though by no means entirely, for -tiid*’ next 
eleven years He lived at first at Gmeva^ .^]||/^lTer@d 
there some interesting lectures on the , ®£ the 

south of Europe, which were contmued^|i?pj%teae to time 
and finally published , and he helci post, — that 

of secretary pf the ch^mber^ o| for the thep 
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depaitment of the Leman la 1813 he visited Pans for 
the first time and abode theie foi some years, mixing 
much m liteiaiy society Although a Liberal and in his 
earliei days almost an AnglomaniaCj he did not welcome 
the fall of the empire Duiing the Hundied Days he 
defended Napoleon’s constitutional schemes or promises, 
and had an interview with the emperor himself which is 
one of the chief events of a not very eventful life Aitei 
the Puestoration he le^ t Pans On completing his great book 
on. the Italian lepuhlics he undertook a still -greatei. the 
des Ft which he planned on a vast scale, 

and of 'vvhich dm mg the remaining twenty-thiee years of 
his life he published twenty-nine volumes His untiimg 
industry enabled him to compile many othei books, but 
it is on these two that his fame chiefly rests The earliei 
displays his qualities in the most favouiable light, and has 
been least injuriously affected by subsequent writings and 
investigations The Mutoiie des Fy aniens, as a careful 
and acemate sketch on the great scale, has been entirely 
superseded by that of M Henri Martin, while it is not to 
be meutionecl, as a woik of historical or hteiary genius, in 
the same categoiy with that of Michelet Sainte-Beuve 
has with beiieiolent sarcasm suinanied the author “the 
Eollm of Flench History,” and the piaise and the blame 
implied in the compaiison are both peifectly well deserved 
In April 1819 Sismondi mairiecl an English lady, Miss 
Allen, whose sister was the wife of Sii James Mackintosh 
and the mairiage appears to have been a veiy happy one 
His later years w ere chiefly spent at Geneva, in the politics 
of which city he took a gieat, though as time and changes 
•went on a moie and moie chagrined, inteiest Indeed, in 
his later days he became a kind of leactionary He died 
at Geneva on June 25, 1842 Besides the woiks above 
mentioned he had executed many otheis, liis custom foi 
a long period of years being never to work less than eight 
hours a day The chief of these ai e I^otcveuux Pi tncipes 
d'Jllcommie Pohtiqite (1819), an historical novel entitled 
Julia Severa ou CAn (1822), IJistoii e de la Renaissance 
de la Liheit^ en Italie (1832), lii^toiie de la Chute de 
V Empire Piomnin (1835), Precis de VUistoire des Fi anpata, 
an abridgment of Ins own book (1839), with several 
others, chiefly political pamphlets 
Sismondi’s liteiaiy chaiactei has been hinted at m the above 
remaiica on lus Fieiioli hntoiy He was evceedingly laboiious, foi 
the most pait (though not entiiely) fiee fiora prejudice, and never 
violent even when he was prejudiced He had (with much “sensi- 
bility”) plenty of comincu sense, though not peihaps anyextia- 
, ordinary amount of acuteness in estimating things uncommon, and 
he was a little deficient in hi&toiical giasp and m the powei of 
taking large a lews of complicated sei les of events His style con e- 
qiondodto Ills tliouglit, and (putting aside certain solecisms winch 
Fiench ciitics usually aflect to discovei in Swiss -wiiteis) lacks 

E oint, pictmesqueness, and vigour Of lus moial chaiactei no one 
as ever spoReii except in terms of piaise, and it appear s (which is not 
mvaiiably the case) to have been as attractive as it was estimable 
■His chief weakness seems to have been atendoney, fieqiiently obsei v- 
able in wiiteis of veiy gieat industiy, to lank lus own pioductions 
soniewhattoomurh oiia level with those ofwuteis who, if less indus- 
trious, weie infinitely moie gifted Tims ho has somewheie naively 
observed that “ he should not object to signing” a ceitain piopoition 
of a certain book of Chateaubiiand's But this ovei valuation of self 
appeals to have been meiely naif, and not in the least aiiogant 
Sismoncli’sjoumals ancllnsconeaponclence with Channinff, with the countess of 
Alliany, and otheis hniebeen juhllshed chiefly hy Mile MonRolfloi (Pans, 1803) 
and M de Saanl-Rene Taillandior Tholatterwoik senes as the chief text of tivo 
admirable Xiwtfis of Saliito-Beure (September 1803), lepublishod m the Nomeaua. 
Zundis, rol vi 

SISTAN, or SmSTiUr (SEJiSTlif), the ancient Sacastane 
{QahastMna, “land of the Sacte”) and the Nvmrdz or 
“ mendieg ” of the Vhnchdad, is situated generally between 
30“ 0' and 31“ 35' N lat and 61“ 0' and (including Budbfii) 
62“ 40' E. long Its extreme length is about 100 and its 
breadth vanes fioin 70 to over 100 miles, —but the exact 
limits aie vague, and the modern signification of the name 
practically comprehends the peninsula formed by the lower 


Helmand and its embouchure on the one side and the 
“ Hamiln ” oi “ lake ” on the othei When British aibitra- 
tion was brought to bear upon the disputed claims of Persia 
ovei this country in 1872, it was found necessary to sup- 
pose two territones — one compact and concentiated, which 
was called “ Si&t4n Piopei,” the other detached and irre- 
gulai, called “ Outer SisUn ” Of each of these a brief 
descnption will be given 

1 Sistan Propel is bounded on the north by the 
“Naizlr,” or reed-bed which fringes the “H/imiin” or 
expanse, west by the Hdmhn itself, of which the lull 
called “Kiih-i-KhwAjah” marks the cential point, south 
by a line shutting in Sikuha and all villages and lands 
watered by the main Si&t4n Canal , and east by the old 
bed of the Helmand, from a mile above the dam at Kohak 
to the mouth Kal'ah-i-nau and Bmdan are among the 
more northerly inhabited villages The Kuh-i-Khw4jah is 
a sufficient indication of the western side Bflrj-i-'Alam 
Khan should be included within the southern boundary as 
well as Sikuha Khwfijah Ahmad aud Jahfinabfld, villages 
on the left bank, ox west of the true bed of the Helmand, 
denote the eastern line The whole area is estimated at 
947 square miles The fixed population may be roughly 
stated at 35,000, — some 20,000 Sistfmis and 15,000 
settlers, — the greater part of whom are Parsiwans, or 
rather, perhaps, a Persian-speaking people To the above 

numbers may be added 10,000 
Baluch nomads Taking the 
aggregate at 45,000, and look- 
ing at the extent of countiy 
comprehended, we find neaily 
48 persons to the square mile 
These figures are eight times in 
excess of the proportional lesult 
found foi the whole of Persia 
It should be explained that the 
designation Sistdn Proper is 
not arbitrarily given 
The territory com- 
piehended in it is 
spoken of as Sistdn 
by the dwellers on 
the right bank of the 
Helmand, in contradistinction to their own lands At the 
same tune it could only ho but a fractional part — as indeed 
the whole countiy under consideration could only be — of 
the Sistdn of Persian history 

Sist4n Proper is an extensive tract of satid and clay 
alluvium, generally flat, but irregular in detail It has 
heaps, but no lulls , bushes, but no trees, unless indeed 
three or four tamaiisks of aspiring height deserve the 
name , many old ruins and vestiges of comparative civi- 
lization, but few monuments or relics of antiquity It is 
well watered by riveis and canals, and its soil is of proved 
fertility Wheat or barley is perhaps the staple cultiva- 
tion, but pease, beans, oil-seeds, and cotton are also 
grown Among fiuits, grapes and mulbeiiios aro rare, 
but melons and water-melons, especially the latter, are 
abundant Grazing and lodclci are not wanting, and 
besides the leeds peculiar to SistAu theie aro two grasses 
winch merit notice, — that called hannu, with which the bed 
of the Hamiin abounds on the south, and the taller aud 
less salt In ta ou the higher ground 

2 Outer Sist4n, the country on the right bank of the 
Helmand, and east of its embouchure in the H4mi!n, 
extends more than 100 miles in length, or from a point 
between the Chaiboli and Khuspas rivers north to Eucl- 
bdi south In breadth the district of Chaldiansiir, measur- 
ing from the old bed of the Helmand, mclnsive of Nad 
All, to Kadah, may be estimated at some 30 miles It 
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produces wheat and harley, melons, and perhaps a few 
vegetables and oil seeds Beyond the Chahhansiir limits, 
southward or up to the Helmand, there is piobably no 
cultivation save that obtained on the ri\ei bank, and 
oidinarily illustrated by patches of wheat and bailey with 
melon beds On the opposite side of the iiver, in addition 
to the cultivated portions of the bank, theie is a large 
tract extending from above (i e , south of) Kohak, or the 
Sistdn dam {band), to the gravelly soil below the mountain 
ranges which separate Sistdn from Baluchistan and 
ISTaimashir The distance from north to south of this 
plain may be computed at 40 miles, and fiom east to west 
at 80 or 90 miles Lands noi th of the hfd,izdi not belong- 
ing to the Afghan district of Lash Juwain may also be 
included lu Outer Sistan , but it is unnecessary to make 
any distinction of the kindfoi the tiact marked “Hd,miui” 
on the west, wheie it merges into the Persian frontier 
Bellew states there are 1200 houses in Chakhansiii This 
can hardly apply to the fort in which the sardar lives, 
and the comparatively few houses outside, beaiing that 
name, and noticed by Major Lovett on his visit in 1872 
Nor did there then appeal to be any other centres of 
population in the district, excepting perhaps Kadah on 
the eastern limit The inhabitants are SistAnis or Parsi- 
wans, Baluch nomads, and Afghans Between the Kohak 
hand and Kudbclr they aie mainly Baluch Most of the 
less nomad tubesmeu are Sanjui.4ni and Toki, the sardais 
jealously claiming the foimei apipellation 
The most lemaikahle geogiaplncal fcatme of Sistan geneialty, m 
the modem acceptation of the teim, is the Hamiin, oi expanse, 
which sti etches lai and wide oil the noith, west, and south, but 
IS foi a gieat pait of the yeai diy oi a meie swamp In the eaily 
spiing, at which peiiod the piesent wiitei was in the locality, the 
existence of a lake could only be ceitified by pools oi hollows of 
water foimed at the mouths of the pnncipal ieedcis, such as the 
Khash E-iid on the noitli east, the Paiah End on the noith-west, 
and the Hehnand, wheie its old bed temuuates at no gioat 
distance fioin the Ivhash End Bellew de&ciibes the aspect of that 
poition of Sistcin himtod to tho actual basin of the Hehnand as 
indicating the loimoi existence of a lake which coveied with its 
wateis a considerable aiea On tho north tins tiact has been 
laised to a liighei level than tho lemaiudoi by the deposit at tho 
mouths of iiveis of the solid mattei biought down It is still, 
how'evei, from 200 to 500 feet below the level of tho deseit dills 
that bound it, and winch at some foimei peuod foiniedtho shoies 
of the lake , and it is fiom 60 oi 60 to 200 feet above tho level ol 
the beds of the nvers now flowing into the existing Hannhi Tho 
tract thus raised by depositions in the bed of the foimei lake, 
writes the same authority, is now the inhabited distiict of Sistan, 
and contains the Hdnuin, a great sedge-giowu sivainp, the last 
relic of the lake itself To the south ot the Hdmiln and inliabited 
tiact of Sistdu is tho Zaiah hollow It extends for about 100 
miles to the Saihad Mountains Called by tho natives 6od-i 
Zarah, oi the hollow of Zaiah, it is dcseubed as a wide and 
ciiculai depiession sloping gently np to the bounding hills and 
de&eit cliffs Itieceives the diainage of these in its cential and 
deepest hollow, which, except in seasons of dionglit, is nioie oi 
less maisliy It is connected along the western bordei of the aica 
with the existing Hamiin by the Sai-sliila, a great diainage gully 
through winch runs the supeifluoiis flood of the Hamiin 
The water-supply of Sistan is about aS uiiceitain. as that of Sind, 
though the general inclination to one hank, the left, is moie 
marked in the Helraand than in the Indus Tlieiefoio the 
boundaiy lines given must be received with slight leseivation 
It is easy to see that a good yeai of imindation extends the 
bordeis of the so-called lake to within the Ndizda , and there are 
well deflned beds of dry canals inteisecting the countiy, which 
piovo the existence foimerly of an extensive watei-systejn no 
longer pievailing The main canal of Sistdn, confounded by some 
wiiteis with the paieiit iiver, bears the waters of the Helmand 
westward into the heait of the conntiy They are diverted by 
means of a laige hand oi dam, known indifferently as the " Amn’s,” 
the “Sistan,” or the “ Kohak ” hand It is constnicted of horivon- 
tally laid tamaiisk blanches, eaith, and peipendicular stakes, and 
piotected from damage by a foit on the left and a tower on the 
right bank of the liver Although this diversion of the stream 
may be an aitificial development of a natural channel, and 
undoubtedly dates from a period long prior to lecent Peisian 
occupation, it appears that the latei airangemeiits have been more 
maturely and better organized than those earned on by the pre- 
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decessois of the anu'i of Kaian The towns of De&litak, Chelhng, 
Bmj-i'Alam Khan, Bahiamabad, Kimmak, and otlieis of less 
note aie actually on the banks of this main canal Moieover, it 
IS the indiiect means of supplying watei to almost eveiy town and 
village in Sistan Piopei, feeding as it does a uetwoik of minor 
canals, by which a system of piofuse iiiigatioii is put in force, 
which, with an industiious and a contented population, should 
be pioductive of most extensive grain cultivation To considei 
the main, canal as the iivei itself is a theoiy winch a biief inspec- 
tion of the locality seems quite to dispiove On the one hand we 
have a compaiatively nauow passage abruptly tuniing to the 
Aiestward, on the othei a broad and veil defined iivei bed pio- 
longed m the old direction, into which the waters would at all 
times flow miiestiamed but for an aitificial embankment What- 
ever arguments, however, maybe used on this head, the laigei bed 
is assumed to be the oiigmal Ilelmand foi purposes of teinrorial 
limitation 

Provisions in Sistan aie, as a rule, sufficient, though sheep and 
oxen aie somewhat poor Biead is cheap and good, being pro- 
cuiable to natives at less than a hallpenn y the pound Y egetables 
aie scaice, and iiceis chiefly obtained fiom Heiat The inundated 
lands abound with watei -fowl Paitiidgcs and sand giouse aie 
occasionally seen Sivei flsli aie plentiful enough, but confined to 
one species, the baibel 

The inhabitants of Sistan aie mainly composed of Kaiyains, 
descendants of the ancient luleis of the land , Saibandis and 
Shalnakis, tubes supposed to have consisted oiigiiially of 
immigrants fiom western Pcisia , and Baluchis of the Nliaiui and 
Saujiuoni (Toki) clans Bellew separates the "Sistams ”, but it 
is a question wlietlioi this teim is not in a laige measuie apiphed 
to fixed inhabitants of the countiy, whatevei then descent and 
nationality Foi instance, an old Sliahiaki guide to the Sistan 
Mission ot 1872 persisted in being a “ Sistaui ”, and, if Ins defini- 
tion be accepted, the outside element must be confined to Baluchis 
and modern scttleis only 

Sistwy — The ancient Draugiana (Zaiaya, Daiauka, “lake 
land ”) leceivcd the name of “ land ot the Sacee” aftei this country 
was peimaiiently occupied by the “Scythians ” oi Sacie, who over- 
lan Iian in 128 B 0 (see Pimsixt, vol xviu pp 594 sq ) It was 
included in the Sdsamau empne, and then in the empne of the 
caliphs About 860 A n , wheu it had uiideigone many changes of 
govoinment nndei heutenants of the Baghdad caliphs, or bold 
adventurers acting on then own account, Yakiib b Laith made it 
the seat ot his powex In 901 it fell iiiidei the power of the 
Samanicls, and a century later into that of the Ghaznavids An 
invasion of Jaghatais and the niuption into its ncliei lands by 
Tiiniii are salient points in the histoiy of Sistan piioi to the 
Safawicl conquest (1508) Under this dynasty for moie than two 
centuiies, oi up to 1722, Sistan lemanicd moie or less a Persian 
dependency At the time of the Afghan invasion of Mn Mahmiid 
(1722), Malik Muhammad Kaiyani was the lesiJent lulei in Sistan, 
and by league with the invadci or other intiigue he seemed for 
himself that paiticulai piincipahty and a gieat pait ot Khuiasan 
also Ho was slam by Hadn Kuli Khan, the geneial of Shah 
Tahmasp, who aftexwaids, as Nadn Shah, became possessor of 
Sistdn as pait of his Peisiaii dominions Shortly aftei the death 
of Nadu (1751) SistAii passed, together with other piovinces, into 
the hands of Ahmad Shall Abdah, the first sovereign in a united 
Afghanistan On the death of Ahmad Shah m 1773 the country 
became a lecogmzed bone of contention, not so mnch between 
Pcisians and Afghans as between Heiat and Kandaliai , but 
eventually the intcinal dissensions of Afghanistan gave Peisia the 
dosued oppoitnuity , and by a steady couise of intrigue and 
encroachment she managed to get within hei giasp the better 
lands on the left bank of the lowei Helmand and something on 
the light bank besides "When the British arbitrator appeared on 
the scene in the beginning of 1872, though compelled to admit 
the shah's possession ot what has been called “Sistln Propei,” he 
could in fairness insist on the evacuation of Had Ah, Kala Fath, 
and all places occupied on the light bank by Peisian tioops, and 
furthermoio he left to the Afghans both sides of the uver Hehnand 
fiom the dam of Kohak to its elbow west of Eudbai Foi the 
pi eeise boundary see PxBSiA, vol xvni p 619 

See -Baslem jF*«rsta, vol i, Bellew’s iZeco? of Sistan ifis^ton , Journal of R 
Geog Society, vol xliu (1873) (F J G ) 

SISTOVA, a town of Bulgaria, at tire head of a district 
of its own. name (40,893 inhabitants in 1881), is situated 
on the light bank of the Danube, about 40 miles above 
Rustekuk, and has rather a picturesque appearance oh'^^the 
slopes of the Kadbair and the Chuka On the la#dr Ml 
there stood till the fire of 1810 a mediaev^ fqji'^e'ss, ■ and 
previous to the 15th ceutury it contained & Batin church 
of traditional celebrity The lower tow^' aiehg the river 
consists of modern houses, mostly ereotd^ since 1870, and 
IS the scene of busy commercial iMey ‘Specially during ih© 
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ijiaiTi-espoi t season The pimcipal chmch, completed m 
1867, IS a large and costly building with aa imposing 
dome Sistova i\as one of the hist of the Bulgarian 
towns to uitiodiicQ the national language into its schools 
(1833), some of uhich me now -well endowed and flourish- 
ing Moie than half the inhabitants, who numbered 
11)560 in. 1881, aie Bulgarians, the lest being Tuiks, 
Walachians, and Gipsies 

Sistova lb ulentihed ^vlth the old lloman colony IVopie mentioned 
by Ptolenry and otheis The e\act site appeals to have been 
Stalvlen, a rlu&tei of i lueyauls vith lemaiiis ot ancient buildings to 
the 'we&t ol the prf“ 3 eut town, whidi hafe gia<lnally moved eastwaicl 
since the 16tli centuiy, vlien it was leduced by the Tmhn&h \rais 
to a miseiable village It was at Sistova that the peace of 1790 
was signed, by which the Austrian Tiiikish boundai 3 '- was detei- 
mined The town was binned in 1810 by the Russian geneial 
Saint Priest , but subsequent to 1820 it began to lovivo, and the 
intioduction ot steam tiatfie on the lowei Danube (1835) lestoied 
its piospeiitv in spite of the edects of the Russian w'ai ot 1828-29, 
when the Tl alacbian town of Alexandiia was founded by fugitives 
from Sisto’ a In 1877 the Russians enteied Bulgana by passing 
the river just below Sistoia 

SrSTRUil, a kind of lattle used by the ancient Egyp- 
tians in leligioiis ceiemonies, especially in the worship of 
Isifa It consisted of a fiame tliiough which passed toui 
rods , attached to the fiaine W'as a handle When shaken 
the rods lattled and piodiiced the sound After the in- 
tioduction of Egyptian woiships into Italy the Romans 
became familiar with the sistiiiin It is desciibed by 
Apulems (J/eintm, xi 4) An ancient sistrum formerly 
existed in the library of Ste Genevieve at Pans In paint- 
ings found at Portici a priest of Isis and a woman aie 
represented rattling the sistium The instiument is said 
to be still in use in Nubia and Aby&smia 

SISYPHUS, a famous charactei of Greek mythology, 
was a son of iEolus and Enaiete and biothei of Cietheus, 
Athamas, and Salmonoiis He built Ephyra (Corinth), 
and maiiied Meiope, daughtei of Atlas, by whom he had 
a son Glauciis Accoidmg to Pausanias (ii 3,_ 11) 
Sisyphus succeeded Medea m the sovereignty of Coiinth 
Having found the body of the diowned Meliceites lying 
on the shore of the isthmus, Sis 3 rphus buried him and 
instituted in his honour the Isthmian games Prom 
Homei onwards Sisyphus was famed as the craftiest of 
men His name (foimecl by leduphcation from the same 
loot as (Toijiios) means the Wise, Wise One When Death 
came to fetch him, Sisj'pbus put him. into fetters, so 
that no one died till Aies came and fioed Deatli, and 
delivered Sisyphus into lus custody But Sisyphus was 
not yet at the end of lus lesoiiices For before he died ho 
told his AMfe that when ho was gone she was not to offer 
the usual sacrifice to the dead So in the unclei world he 
complained that his nlfe was neglecting her duty, and he 
peisuaded Hades to allow him to go back to the upper 
world and expostulate with her But when lie got back 
to Counth he positively lefused to return to Headland , 
so lie lived to a good old age, and oven then Heimes had 
a tough job to carry him off In the undei woild Sisyphus 
was compelled to roll a big stone up a steep lull, but 
before it reached the top of the lull the stono always 
rolled clown, and Sisyphus had to begin all over again 
The subject was a commonplace of ancient writers, and 
was depicted by the jiainter Polygnotus on the Lesche at 
Delphi 

The my in winch Sisyphus cheated Deatli is a common 
incidont in folk-tales Thus iii a Venetian stoiy the ingenious 
Beppo ties np Death in a bag and keeps liim theie foi eighteen 
months ; there is general lejoicing , nobodydies, and the doctois 
are in high fcaihci In a ‘Sicilian stoiy an mnkcepex corks up 
Death 111 a bottle, so nobody dies foi yeais, and tho long white 
beaids aie n sight to see In anotliei Sicilian stoiy a monk keeps 
Death 111 bis poneh foi foit> jcais (Sec Ciano, Topiilar Italxmi 
Tahn, Nos 63, 64, 65, 66, with the translator’s notes ) The | 
Goiman par.illol is Gambling Hansel, vlio kept Death up a tree foi | 


soven yeais, cluiiiig wLicli no one died (Giiinni, Household Tocles^ 
No 82 , in lus notes Giimm cites a inmibei of Geiman parallels) 
The Noise parallel is the tale of tho Mastei Smith (Asbjornsen 
oo' Moe, Noislt FolU-Eicntyt, 21, Dasent, Fopulat Tales fiom 
the Noisc, p 106) Poi a Lithuanian paiallel, see Sclileicliei, 
Litaiiische Mahiehen, Spu-cliiuoitc, llutscl uiul Licder, p 108 sq ), 
loi Slavonic paiallela, Kianss, Sagan und Main then cUi Sudslaven, 
11 , Nos 125, 126 

SITAPUE a Biiti&h district in Sitdpui division or 
cotnmissioncrship of Oudh, under the juiisdiction of the 
heutenant-governorship of the Noitli-Western Piovmces 
of India It lies between 27“ 7' and 27“ 53' N lat and 
between 80° 21' and 81° 26' E long and it is bounded 
on the N by Klieri district, on the E by that of Bahiaich, 
from which it is separated by the Gogra iiver, and on the 
S and W by Bara Banki, Lucknow and Plardoi districts, 
tho Gumti iivei forming the boundary Sitdpur district 
IS elliptical in shape, its greatest length fiom south-east 
to north-west IS 70 miles, and its extieme breadth fiom 
noith-east to south-west 55 miles, its area is 2251 squaie 
miles Being without hills oi valleys, and devoid of 
foiests, Sitdpiu piesents the appearance of a vast plain 
sloping impeiceptibly from an elevation of 505 feet above 
sea-level in the noith-west to 400 feet in the south-east 
The country is, however, well wooded with numerous 
groves, and well cultivated, except in those parts where 
the soil IS barien and cut up by ravines It is intei- 
sected by numerous streams, and contains many shallow 
ponds and natuial reseivoirs, which overflow during the 
lains, but become diy in the hot season Except in the 
eastern poition, wliicli lies m the doabs oi alluvial plains 
between the KewAni and Chauka and the Gogia and Chauka 
rivers, the soil is as a lule dry, but even this moist tiact 
IS interspeised ivitli patches of land coveted with salmo 
efflorescence called “ leli ” The pimcipal iiveis are the 
Gogia, which is navigable by boats of large tonnage through- 
out the year, and the Chauka Nylghau, many varieties 
of deer, wild hog, wolf, jackal, and fox arc common, but 
none of the larger wild animals arc found within tho 
distiict The climate is considered healthy, and tho 
cantonments of Sithpur are famous for the low mortality 
of the British troops stationed there Tho average annual 
rainfall is about 33 inches The district contains no 
laihvay, but it is well provided with good unmetallccl 
loads 

111 1881 the population wns ipiuvnod nt 558,251 (505,036 males 
and 452,265 females) , Jlindns niimboied 818,738, Mohninniedans 
138,733. and Oluistians 413 Sibipiu contains but tvo towns 
with moic than 10,000 inliabilants, — namely, Khan abaci, 14,217, 
and Lahaipni, 10,437 Tbe adinnustiativc' bcadcjuartors ot tho 
distuct aio at Sibipin tnun, nlneh is pieltily situated on the 
b.uiks of the Saiajan iivei, with good gloves in all directions, and 
with a population in 1881 of 6780 OI tho total distnct aioa 1455 
scpiaie link’s aie cultivated and 510 aie cultivable Tho pimcipal 
staples aio wheat, barley, joai, giam, bajia, and ncc, besides those 
a ponsideiablo quantity of sngai-canc is laiscd, as also oil .seeds, 
cotton, and tobacco The only mannfactuics of any noto aio tobacco 
and ta/ias at Biswan, with a little cotton punting and weaving in 
most of the ton ns Tho Instoiy of Bibipni is closely associated 
wnth that of the losi of Oiidh Tho disiiict iigiucd juoininontly 
in the mutiny of 1857, when the native iionjis (piiaitcicd in tlu’ 
cantonments rose in miitiiiv and liiod on then olliccis, many ol 
whom were killed, asueic also several nulitaiyand civil olhcors, 
with then families, in attempting to escape Oidci being rostoiod 
in 1858, the Goveinmmt olhees veio le-opcnocl, and notlung has 
suieo ocemred to distuib the peace of the distuct 

SITTINGBOURNE, an ancient town of Kent, is 
situated on a navigablo creek of tho Swale, and on tho 
London, Cliatham, and Dover Railway, at the junction for 
Slieerness, 7 miles south from the latter town and 45 
east-south-east of London It consists principally of one 
long street and tho northern suburb of Milton, formerly 
celebrated for its oysters, tho fishery of which used to 
employ a large number of the inhabitants Bnckmaking 
IS a very important industry, and there are large paper- 
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milis St Micliael s cliurcli, in tlie Eaily English, and later 
stylesj undenvent extensive lestoration in 1873 at a cost 
of nearly £3000 The principal otliei public buildings aie 
the old town-hall, the com exchange (erected 1859], and the 
museum Public gardens 10 acies m extent have lecently 
been laid out The local government board was instituted 
in 1 87 8 The population of the urban sanitary district (area 
100-1 acres) in 1871 was 6118 and in 1881 it was 7856 

Sittingboiirne, oi Sedyngbinne, received a grant of a inaiket and 
two annual fans by a cbaitei of Queen ILluabeth The stjle 
“ guardian and fiee tenants,” applied to the corpoiation in this 
chaiter, was subsequently changed to that of “major and jmats ” 

See W A Seofct Polieitson, Sittingbow ne Mid the S'ames oj- Lands and Souses 
znoi near^t, Sittiiigbomne, 1879 

SIIIt, or AsyiIt (Asioot), more coirectly OsyiIt, a town 
of Upper Egypt, and southern terminus of the railway on 
the left bank of the Uile, by which it is 229 miles fiom 
Biilctk Dakidr The population is about 25,000 See 
Egypt, vol vu p 775 

SIVA See Brvhmanism: 

SIVAS, or SiWAS, a pashalic and capital of a pasbalic of 
great importance in Asia Minor The town is situated on 
the right bank of the Kizil Irmak (Halys), in a jilain of 
some 16 to 20 miles in length and 4 to 6 in bieadth 
Fiom the south the approach is by a good road among the 
mountains, and the aspect from the heights is pleasing 
Dotted heie and theie with trees, some in laige extended 
clusteis, the houses and citadel cover a considerable space 
and appear much scattered On the noith a military 
load has been constructed to facilitate communication with 
the coast Slv4s is 4670 feet above the level of the 
Black Sea, and should be a healthy xesideuce lor Euio- 
peans The population, estimated on the spot in 1864 
at 10,000 houses, more than a fifth being Armenians, 
IS stated m Muiray’s Ilandbool of 1878 to consist of 
5000 Tuikish and 1200 Aimenian families There aic 
some lespectable residences but not many buildings oi 
monuments ot note , and the streets are narrow and ill- 
niaintained The bazaars ai e fairly stocked with goods, 
British as well as of othei European nations 

Slvdb IS tlieanciont Solasteia (not to bo confounded with Seba&to 
01 Cabua ou the Lycui, the mocloin Niksai), the capital of 
Ainieuia II , and the seat of an aiclihi&hop In 1021 it was ceded 
by the ampeioi Babil to the Armcman king, Senekliaiiin It 
again, became Gioek in 1080, but soon aftei tell to the Seljiiks 
In the 13th centuiy Maico Polo stieaks of Sevaste as the place 
“ wheie the glonous Mossei Sauit Blai&e suffeied martyidoin ” It 
was, when he wiote, m the possessiaii of the Tuikmaiis of Kaia 
mama, living under the goveiiiment of the Seljiik piiuces In tlie 
14th century we have the testimony of Ibn Katuta, who says (ii 
289) — “ It IS one of the possessions of the king of link, and the 
laigest town owned by him in the country His chiefs and his 
colleetois loside theio It is well-built, and has iviJe streets and 
crowded raaikets ” Colonel Goldsniid visited Sivas in July 1864, 
and was shown some flne monuments deaciibed as the matisolea ot 
the Seljiiks, tho inscuptions on which he found to date no eailiei 
than 670 of tho Hyia, though tho actual tombs might he tiaceablo 
to a foimer period 

SIXTUS I (Xysttjs) figures in the lists accepted by 
the Komau Church as having been bishop of Kome from 
about 119 to about 126. He is conjectured to have been 
a presbyter and a martyr 

SIXTUS II followed Stephanus I as bishop of Rome 
in 257, and suffered martyrdom under Valerian in the 
following year He restored the relations with the African 
and Eastern Churches which had been broken off by his pre- 
decessor on the question of heretical baptism Dionysius 
succeeded him 

SIXTUS III , bishop of Rome from July 31, 432, to 
August 18, 440, had Coelestinus I as his predecessor, and 
was succeeded by Leo I 

SIXTUS IV. (Francesco della Rovere), pope from 1471 
to 1484, was born 21st July 1414, near Savona The 
statements respecting his patents’ situation m life aie 
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very conflicting In consequence of a vow made by his 
mother he entered the Fianciscan older at an early age, 
and speedily acquiied a gieat leputation foi eloquence and 
learning Aftei filling seveial minoi offices he became 
geneial of his order, and in 1467 was to his own surpii&e 
made caidinal by Paul II , at the recommendation, it is 
asserted, of Cardinal Bessarion When, upon Paul’s death 
in 1471, the iigour of Bessanon’s principles prevented 
his profiting by the favourable sentiments of influential 
cardinals, who, nevertheless, expected to be lecompensed 
foi their suffrages, Rovere seems to have been found more 
accommodating The liberality of his donations aftei his 
election, at all events, raised suspicion , but the friendship 
of Bessarion has also been enumeiated among the causes 
of the sudden elevation of the most recent member of 
tho Sawed College He was elected on 9th August 1471, 
and immediately pioceeded to lavish Paul’s tieasures — 
paitly in laudable pieparations against the Turks, partly 
lu embassies, receptions of foieign princes, public improve- 
ments, and other expenses possiffiy imprudent, but at least 
not indecorous , partly, without any excuse, upon his 
unworthy nephews, Count and Caidinal Riario The 
prodigalities of the latter surpassed all measure, and he 
compromised his uncle much more seriously by his com- 
phexty in the conspiracy of the Pazzi, aiming at the 
assassination of the Medici family Sixtus was cognizant 
of the plot, hut had positively forbidden the shedding of 
blood, which he must nevertheless have known to be in- 
evitable He deserves still more censme for entering into 
a fiuitless and inglorious wai with Florence, which ter- 
minated in 1480, aftei having kept Italy for two years in 
confusion Scaicely was it over when he allowed himself 
to be involved in yet more ti oublesome and discreditable 
contests, — fiist inciting the Venetians to attack Ferrara, 
and then, after having been delivered by their general 
Rebel to Malatesta fiom a Neapohtan invasion, turning 
round upon them and eventually assailing them on their 
refusal to desist fiom the hostilities which he had himself 
instigated He relied on the co-operation of Lodovico 
Sforza, who speedily forsook him , and the scandal was 
witnessed of the secular princes and cities of Italy agreeing 
to a peace which tho Father of Christendom did his best 
to thwait, and vexation at vvliicli was believed to have 
hastened his death He died, at all events, a few days 
afterwards, 13th August 1484, leaving an unfortunate 
reputation as the first pope who brought nepotism into 
politics, and, not content with enriching his relatives by 
gifts and lucrative offices, made then aggrandizement the 
piiDcipal object of liis policy as a secular prince His 
private chaiactei was nevertheless estimable he was 
pious, of blameless morals, hospitable and munificent to a 
fault, and so exempt from avarice, says his secretary 
Conti, that he could not endure the sight of money His 
faults were those of a monk who had no natural outlet 
for strong affections except unworthy relatives, and who 
had been called from a cloister to fill the most con- 
spicuous position in the world His secular policy was 
eapiicious and spasmodic, he neither maintained the 
peace of Italy like his predecessor and successor nor 
carried out a consistent and well considered scheme of 
conquest like Alexander VI He was, notwithstanding, 
always firm in his resistance to the Turks, and showed 
magnanimity by aiding his enemy the king of Hapjes 
against the common foe of Christendom The br^^ant 
side of his administration was his munificence as a founder 
or restorer of useful institutions and a patjqu fitters 
and art He established and mchly “the first 

foundling hospital,, built and repaired churches, 

constructed the Sixtine Chapel anffi tfie iSixtine Bridge, 
commissioned pamtmgs op the Iai;^,esfr^ scale, pensioned and 



104 S I X- 

re-warded men of leaining, and, above all, immortalized 
lumself as tbe second founder of the Vatican libiary It 
has been said that the stones alone inscribed with his 
name "woiild serve to erect a consideiable edifice These 
great works, however, were not accomplished without 
grievous taxation and (Questionable methods of laising 
money, and Sixtus’s successoi expressed the general con- 
demnation of his government when he declared that he 
for his part would imitate the example of Paul II Sixtus 
was succeeded hy Innocent VIII 
SIXTUS V (Felice Peretti), pope from 1585 to 1590, 
was horn 13th December 1531 at Grottamarina, in the 
district of Feimo, of a family said to he of Dalmatian 
extraction His parents were undoubtedly in humble 
circumstances, hut the story of his having been a swine- 
herd in his youth seems to be a mere legend He entered 
the Franciscan order at an early age, and obtained great 
celebrity as a preacher After having been successively 
professor at Eimini and at Siena, he became inquisitor- 
general in Venice (wheiehis firmness in controversy with 
the Venetian Government exposed him to personal danger), 
theologian at the council of Trent, and ultimately vicar- 
general of his order In 1565 he accompanied the papal 
legate to Spam, and in 1570 was created cardinal by 
Pius V , and entrusted with the publication of a coirect 
edition of the works of St Ambrose, which appeared in 
1579-1586 Finding himself out of favour with Piu&’s 
successor, Gmgory XIII , he withdrew to a villa which he 
had purchased, and lived in strict retnement, affecting, it 
IS said, to be in a precarious state of health According 
to the usual story, which is probably at least exaggerated, 
this dissimulation greatly contributed to his unexpected 
elevation to the papacy on the next vacancy, 24th April 
1585 If the electors had indeed anticipated a weak oi 
ephemeral pontificate, they were grievously disappointed 
Sixtus speedily proved himself one of the most vigorous 
popes, both in body and mind, that had ever occupied the 
chair of St Peter Withm two yeais he issued seventy- 
two hulls for the reform of religious ordeis alone Ardent, 
despotic, indefatigable, he did everything by himself, 
rarely invited advice and still more rarely followed it, and 
manifested in all his actions a capacious and highly original 
genius, in most respects eminently practical, but swayed 
in some things towards the visionary and fantastic by the 
inevitable effects of a monastic training His first great 
aim was to purge the papal dominions of the robbers 
who had overrun them under the weak administration of 
his predecessor This salutary undertaking was effectually 
accomplished, not without many instances of tyranny 
and cruelty which have left a stain upon his name, 
but security of life and property returned Sixtus’s 
financial management seemed on a superficial view equally 
brilliant , he had found the exclie(Quer empty, and speedily 
accumulated an immense treasuie But this end was 
obtained partly hy excessive taxation, partly by the sale 
of offices which had never befoie been venal, and the 
withdrawal of such an amount of specie from circulation 
impoverished the community His intention was to 
amass a fund foi use in special emergencies, such as a 
crusade or a hostile invasion, which never arose Much, 
nevertheless, was expended by Sixtus in the encourage- 
ment of agiicultiue and commerce, and in Qinblic works, 
cither of signal utility, like his supply of Home with water, 

01 such at least as impressed the popular imagination with 
his munificence, as the completion of the cupola of St 
Petei’s, the construction of six new streets, and the eleva- 
tion of foil! Egyptian obelisks in vauous parts of Eome 
Though a scholar, Sixtus was no humanist, and did much 
mischief to the monuments of antiquity, ruthlessly 
destroying some, and disfiguring those which he repaired 
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by the addition of Chiistian attributes In his ecclesias- 
tical and foreign policy good sense contended with eccen- 
tiicity but usually obtained the upper hand He thought 
of attacking Tmkey with the alliance of Poland and 
Eussia, of subjugating Egypt by his own forces, of making 
a descent into Syiia and carrying off the Holy Sepulchie 
But he never attempted to realize these projects, and his 
conduct of the affairs which imperatively required his 
attention evinced more moderation than could have been 
expected After having strongly sided with Spain and 
the League, he allowed himself to be convinced by the 
Venetian ambassador of the evil consequences of Spianish 
preponderance m Italy, and showmd a manifest disposition 
to acknowledge Henry IV as king of France, on condition 
of his abjuiation This led to violent altercations with 
the Spanish ambassador, and the death of the pope on 
27th August 1690 was attiibuted by many to poison, 
though without sufficient ground He was succeeded by 
Urban VII Sixtus V left the reputation of a zealous 
and austere pope, — with the pernicious qualities insepar- 
able from such a character in his age, — of a stem and 
terrible but just and magnanimous temporal magistrate, 
of a gieat sovereign in an age of gieat sovereigns, of a 
man always aiming at the highest things and whoso great 
faults were but the exaggeration of great virtues 

The test view of Ins cliaiacter and goveinmcnt la that given by 
Eanke Leti’s well-known tiogiaphy is full of fables , Tempest! is 
too panegyxical, and Loientz is little more than a compilei fioin 
the two The most valuable pait of Baion von Huebnor's Suiff 
Qiaiit (Pans, 1870) is the ncli appendix of documents Sixtus’s 
note-books and diafts of letteia in the Chigian libiaiy, ficquently 
icfeiied to by Tempesti and Ranke, neie published by Cugnoni 
m 1882 (K G ) 

SKATE See Eay 

SKATING, as at present practised, may be defined as a 
mode of progression (usually rapid) upon smooth ice, by the 
aid of steel blades attached to the soles of the feet It 
probably originated in the far north of Europe, in Scandi- 
navia and Germany, where it is still in common use In 
Eussia it has nevei been a national pastime, as no smooth 
ice is foimed in the rapidly lunnmg riveis Even in St 
Petersbmg it is mainly engaged in by English and Gormans. 
The earliest skates appear to have been certain hones of 
large animals, but wood was also used from an eaily 
period 

In modern skating there are two totally distinct styles, 
which require different skates differently attached to the 
feet, and different extents and qualities of ice The first, 
the “running ’’ or “fen” style, simply consists in going 
straight ahead at the highest possible speed Its home is 
on the fiords of Scandinavia, the fens of Lincolnshire, 
and the large rivers and lakes of North America In 
Holland, Denmark, and North America it is the medium 
for carrymg a large winter market traffic It first be- 
came common in England in 1G62 after the retuin of the 
Stuarts The wooden part or stock of a running ’’skate 
is from 8 to 12 inches long, accoiding to the length of 
the foot The blade is made of the best steel, with an 
average width of inch The heel is at light angles 
to the surface of the ice The prow begins to rise off 
the ice at the fore end of the stock, at a gradually in- 
creasing angle, and projects 4 inches The entire skate 
is attached to the foot hy an non screw in the heel of 
the stock which enters the skater’s boot heel and two 
long straps which pass through slots in the stock and 
fasten round the ankle and toes of the skater The length 
of the heel strap vanes fiom 22 to 32 inches, and that of 
the toe strap from 15 to 23 inches Formerly the bottoms 
of the blades were fluted A concavity is now effected by 
gunding, and, when in motion, the blade is rarely flat 
on the lee The curve should be slight, and the depth 
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no greatei than will eusiue a cui\e being made wntliout 
toucliing the ice The leet aid placed at light angles to 
each other with the toes turned out and the body bent 
slightly forward Each foot is then raised alternately and 
set down slightly on the inside edge It immediately 
acqunes a torwaid motion, which is increased by pushing 
wuth the other foot, that being at light angles and having 
no sliding motion The feet must be kept peifectly level 
when laised and set down, and the skate earned m the same 
manner an inch above the ice when going forward The 
forward stioke is made on the outer edge, and the pressure 
applied to the inner edge of the othei foot The aims aie 
swung acioss the chest from side to side, and opposite to 
the direction of the striking leg in Older to balance the 
weight The quickest method of stopping is to place the 
feet parallel, dig the heels into the ice, and arch the back 
A longer but more graceful method is to tuin the toes in- 
wards, thus spreading the outside edges athwart the line 
of going The feet should never be looked at, as the 
balance of the body is theieby disturbed The eye should 
always be on a hue with the hoiizon 
The fastest slating times lecoiJed, fiom a standing stait, and 
with no leai wind, have all been made in the United States, at 
]Sre'v\ Yoik, as follows —100 yaids, 10^ s , 200, 21f s , 300, 31| s , 
i mile, 44|- s , 1 m 41| & , |, 2 in 34” s , 1, 3 ui 26^ s , 2, 

6 m 56^ s , 3, 10 m 33^ s , 4, 14 m 10^ s , 5, 17 m 45 s , 6, 

21 m 88 s , 7, 25 ra 17| s , 8, 29 in 9^ s , 9, 32 m 54i s , 10, 

36 m 37^ s , 20, 1 h 14 m 7^ s , 30, 2 h 31 m 12 s , 40, 3 h 

21 m 22 s , 50, 4 li 13 m 36 s The best luniiing high jump ou 
skates lecoided is 3 ft 12 in , and luiimng long jump 15 It 2 iii 
The second style, termed “figure skating,” is quite 
modern and purely English in its origin This may be 
practised on any small pond, piovided the ice is clear of 
snow and perfectly smooth The moie numerous oppor- 
tunities thus afforded make it the more popular style 
in Great Britain, where the laige streams seldom freeze 
Figure skating consists in cutting arcs, circles, figures, 
letters, seipentines, and spiials, — either forwards or back- 
wards, slowly or rapidly, on one oi both feet, singly or in 
combination The style can ultimately be analysed into 
four kinds of strokes, all made on the edges of the blade — 
the inside forward, the outside forward, the inside back- 
ward, and the outside backwaid The vaiioty ol evolu- 
tions which can be developed from these foui movements 
IS endless The figure skate is made entirely of metal, is 

SEEL 

T he woid “skeleton,” meaning m Greek a mummy, is 
popularly taken to denote that assemblage of bones 
and cartilages which forms the internal support of the body 
of man and of the animals more or less nearly resembling 
him A slight acquaintance with the structure of these 
animals, however, seems to make it evident that a wider sig- 
nification must be given to the terra, since parts which in 
man and many of his animal allies are bony or cartilaginous 
may be only membranous in other such animals , and, con- 
versely, paits sometimes quite external, which are merely 
membianous m man and many animals, may in others 
assume the structure of horn or bone or may contain 
bones or cartilages The word skeleton may indeed be 
taken to denote both a more or less firm and com- 
plete external protection to a living body, and also a 
more oi less firm and complete internal support to such 
body 

In this very wide sense even many vegetal structures may 
be said to possess a skeleton Eor all plants which can sus- 
tain themselves in an upgrowth from the ground obviously 
both require and possess solid structures — various groups 
and varieties of woody fibies — to support such an upgrowth 
Organs also, such as leaves, which need to be maintained 
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strapless and fixed to the boots by clamps or like devices 
Unlike the lunning skate, it can be instantly jout on oi taken 
oflt Many kinds have been invented, but the “ Acme,” first 
produced in Canada, is generally acknowledged the hest 
The blade projects the merest trifle beyond the length of 
the foot and is rounded off in an upwaid direction from 
the ice at both toe and heel The bottom is | inch wide, 
and the best cuive tor grinding it is to that of a seven- 
foot ladius, equal thioughout and not increased at eitiier 
end In stopping, the end of one skate is placed at right 
angles to the other 

Summei skating has been occasionally provided m 
“ glaciaiiums” by means of artificially produced ice 

The London Skating Club, founded in 1830, is the leading skating 
society of Gieat Biitain Conipiising but 170 inembeis, including 
20 ladies, and piacti'siiig on exclubively jiiivate water in liegent’s 
Paik, it countenances figuie skating only and gives no encomage- 
ment whatevei to the spiead oi teaching of a national pastime 
The Kational Skating Association was fonnel in the year 1879, 
and, on Decemhei 8, held the lust laee foi the iiinning champion- 
ship at Thoiney, Cainhiidgeshue The objects of the association 
aie as follows — 

To piomote, asceiHin, and lewaid speed m sLatinff, — the establishmenij 
and manaRoraent of amatcui and open skatinf? chanpilonslnps of England, by 
stimulating and supplementing local action m liokUng of skiting matelies, by 
establishing an oidti of meiit foi speed skateis and auaiding badges foi the 
same, by assisting m pi ending facilities foi skating by the sliallow flooding of 
land m each locality whcic local blanches OMst, and by collecting through coi- 
lesponding membeis Infoimation of the evistence of ice on which skating is 
pidcticable, and the supplying of such nifoimation to its members, and to pio- 
niote and eneoniage flgine skating, by the estaWishment of standaids at which 
flgiue slciiteis may mm, by bestowing badges of meilt on those who attain tliese 
standards, and by piomoting and assisting in the formation of skating clubs To 
pioildeiules and legiilations foi the game of hotkey on the ice Alsotoprn- 
inote the establislimeiit of international skating contests la vaiious countaes 
undei the diicction of an mteinationiJ council 

In the United States and Canada large and shallow artificial ponds 
under covei, teimed “rinks,” aie m wmtei fiozen by fllliug them 
with water Each night the suiface is covered with a layer of 
water, which gives a liesh sheet of res hy moining The covers 
protect the rinks from snow, another great advantage 

As regards a substitute foi ice and res skating on wooden or 
asphalt flows, the only invention that has evei been found even 
partially successful is that of James L Plimpton of 2Tew York in 
1869 The implements may be descubed as skates with two 
parallel wheels at the too and heel, so hung that tire wheel axles 
are moved out of paiallel by the transverse rocking of the skatei’s 
foot, the wheels setting squarely on the siufaco whether the skater 
be upright oi canted The fatigue caused by these “roller skates” 
IS quadruple that of ordinary ice skating 

See T/ie Eiefd, Decemhei 23,1882, January Gaud Eobiimiy 3, 1883 , HT anclG- A 
Goodman, Ilaiidbool o/ Fen SKahng 1882 , G Andeison, Ai t of Slating, 4th efl , 
1880, 11 C Vender veil and T M Witliam, Eiptwe/Slafitn/, 3d od , 1880, anclM 
1' M and S F 1C Willlains'si Comlmed Ftgui e Slating, 1885 

ETON 

in the foim of a thia flat expanse, require and possess 
bundles of fibies (vulgarly called veins) which are even 
popularly said to constitute the skeleton of the leaf 
Many plants form such skeletal stiuctures largely of silex:, 
as do the grasses and the horsetails [Equisetum), and 
others invest themselves to a greater or less degree with 
carbonate o£ hme, as do some Algee, such as Coralkna 
and Melohesia, while the JDesmidiee clothe themselves with 
a horny coat Ordinarily, however, the word skeleton is 
only used to denote certain animal structures, and mainly 
such structures as form the skeleton of man and of 
cieatuies so nearly allied to him as to constitute, together 
with him, that primary division of animals known as 
backboned animals or Vertebrata 

It IS to a concise description of the skeleton as it exists 
in Vertebiates generally that this article is devoted Eor 
the details of the human skeleton the reader is referred to 
the article Anatomy In order, however, that its conih- 
tion m Yertehrate animals may be better understood, it will 
be well briefly to point out some of the more jonportant 
varieties of condition presented by the protecting or sup- 
porting parts of the body of the lowers, or Invertebrate, 
ammals. 
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THE SKELETON OF INVEETEBRATA 

A great and fundamental di&tinctioii esists, however, between 
those louly organisms kno^vn as P/ otozoa oi Kypozoa — which aie 
geneially reckoned as animals — on the one hand and all the highei 
ioims, both Veitebiate and Inveitebiate, on the otliei It is a dis- 
tinction which leiideis it difBcult to legaid any skeletal stiuctmes of 
the Hypo MO as answciingto, m the sense of being the homologues^ 
of, any of the skeletal sti ueturcs of highei animals This gieat funda- 
mental distinction consists in the tact that the bodies of all the 
higher animals are made up of distinct “ tissues,” nhich aie deuved 
from thiee diffeienfc layeis of cells, of which the embiyos of all^ 
of them aie for a time composed, whereas the bodies ot the Hypozoa 
eithei consist of but a single cell oi else of a smallei or laigei 
number of cells moie or less loosely aggregated and not foiming 
any distinct tissue It follows of coiiise that then lepioduction 
does not take place by means of embiyos foimed of celliilai 
layers 

ilevertheless the PTypocofl or Tioto-oa, may exhibit veiy distmcfc 
protective structnies Thus the outeimost layer of the substance 
ois-TxAtiKsba, called its eetosaic, is of a fiinier consistency than its 
inteiior, and it may in allied foims take on a chitinous chaiactei 
01 become quite haid tlnough the deposition within it of calcaieons 
salts (as in the sometimes singulaily eomplex shells of the Pbia- 
minifcra) oi foim symraetiioal cases of silica 

111 the Jiadiola? la, the skeleton of the F) otoAoa attains its maxi- 
mum of beauty and complexity It consists of spicules which 
aiQ geneially siliceous, but may consist of a peculiar film oiganic 
substance teimed “acanthin ” The spicules aiiange themselves in 
an extraouhnaiily syminetiical mannei, geneially ladiating fiom 
the eential portion of the oiganmn and being connected with one 
or more senes of enciicliiig spicules which may constitute a senes 
of concentiic spheres 

Among the I)ifuso7 ict & also find examples of a haideiung of 
the external cuticle, as in Tintums hujonula and in some otlioi 
forms 

When wo pass to that vast gionp of animals— the Metazoa— 
which moludea all but the Protozoa (and all those thciefoie the 
bodies of which aie loimed of tissues deiived fiom the tliiee 
piimitive layeis), a distillation again lequues to bo diawii between 
the Sponges {Ponfem), which constitute its loivest group, and all 
higher forms The thieo piiinitive oi geiminal layeis ot the Metazoa, 
aie teimed lespeotively — (1) the epiblast, (2) the mesoblast, and (3) 
the hypoblast Of these tliieo la] ers the epiblast and the hypoblast 
aie to bo legaidod as piiinaiy The ciublast is essentially the 
primitive integument, and its colls give use to the epidoinub and 
cuticle and to the oigaus of sense The hypoblast is essoulially tho 
igestive layoi, and gives iiao to the opitlielmm Imuig the aliment- 
ary canal The mesoblast seems to oiigiuate horn one oi both of 
the two pioceding layeis, and gives use to the geneial substance of 
the body— including that pait of the skin which is beneath tliocpi- 
deimis, the muscles, and the blood vessels It may divide into two 
layeis, wheieof tho moie oxteinal is distinguished as “somatic,” 
while the moio internal is called “ splanchnic ” Such is the geneial 
condition of the tluee geimmal layeis in the Metazoa In the 
Sponges, howovci, it scorns piobable ■* that the goiminal layeis have 
a chllerent natuio— the epiblast and mesoblast being lespiectively 
the digestive and scnsoiy layeis 

The skeletal stiuctmes of the Sponges have tho foim of spicules, 
which may vaiy gieatly ni diffoient goneia as to their foim, while 
they may be siliceous, calcaieons, or homy. Sometimes they con- 
stitute stiuctmes of singular beauty They appear to be foimed in 
01 on the cells of the mesoblast, and it does not seem that any 
skeletal stuictures aiise in tho epnblast oi hypoblast of the Fonfera 
Should such, however, be heieaftei found, then it must be borne 
ill mind that then homologies with analogous skeletal stiuctmes 
of other organisms must depend on tho final decision of the 
question of the exact lehitious ■which may exist between such 
geimmal layeis in Sponges and the epiblast and hypoblast of 
higher Metazoa 

In the great gioiip of tlie CceUntara, the skeleton may ho either 
epiblastic oi mesobhistic in uatnie Thus in tho Jlydoozoa — wheie 
it mostly has the foim of a homy investment, but may ho (as in 
tho Millepoies) calcaieous — ^it is epiblastic In the Actinozoa — 
which includes the tiue coial annutils— it is geneially me&ohlastic, 
although it IS foimed Itoin the epiblast in the Gortjonise, Istdinae, 
and Fennatulidm 


1 “Tlomologoiis parts," oi ‘niomologucs,’' are paits of an oiganism ■which eoi- 
leapond in lelatwo position, that is, in tliui relation to smiounding stiuctmes, 
ivlietliei 01 not they seive tlia same ends They thus diflei fiom “analogous 
paits,” -which aie pints pBi foiming aimllai functions -whether oi not theyagiee 
us to theii iclations of position to siiiiounding sti uctuios Thus, e g , the noil of 
a man’s middle too and tlioliind iioof of a lioiso aio “ homologous parts," but the 
hoot, as the support of the body and agent in locomotion, is analogous to the 
■whole foot of a man 

2 Ceitain Coalentointo animals consist but oCUyo layeis 

s SosP Balfom’s Ooinpaiat%oe Embryology, ydi- i p 103 
Op, oiU, Tol i p 121, and lOl il p 2S5 
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In Isis the skeleton cmiously consists of a senes of segments 
which aie alternately homy and calcaieous 

111 the HLlwvrder inaia we geneially have, notably in the Sea- 
IJichin {Eohiiius), a wondeifiilly complex skeleton which is so 
iieai the outei surface that at the fiist glance it seems nocessaiily 
a most external foim of skeleton Nevertheless the plates w'hich 
compose it aie mesoblastic in natuie and aie independent of the 
ejiideimis 

Tho two valves foiming the shell of the Lamp shells (Franchtono- 
poda), and the very diffeient twm valves vyhich constitute the shells 
of cieatiires of the Oystei class {Lcivielldn cincliiata), as well as the 
single shells of the Snail and Whelk class {Gasteropoda), aio all 
epiblastic in natuie, and aie calcifications of the outei pait of the 
epideimis The same is the oiigin of the apparently iiitciiial shell 
of the Slug, which is at fiist oxtei nal in the embiyo and subsequently 
becomes enclosed 

Similai is tbe natuie of both the internal and external shells or 
the Squids, Cuttle-fishes, and Nautili, r, e , oi the class Cephalo- 
poda 111 the last named class, as in some Gasteiopods, theie is a 
cartilaginous stiuciuie inside the head, which stiuctuie siippoits 
and partly piotects the biaiu It is unlike any skeletal pait yet 
mentioned save in its mode of oiigiii, which, hke the skeleton of 
some ot the ActinoM, is mesoblastic 

Lastly may be mentioned tbe haid piotccting external coat of 
insects and animals of the Crab and Lobstei class — in shoit, the 
external skeleton of thatpiimaiy division of animals wdiich is called 
Ai thropoda This is again epiblastic, and a haidenmg of a cuticle 
on the outei suifaee of the epuleiniis — a liaulenmg eliccted gene- 
lally by chitinizatioii (the deposition in it of a substance teimed 
“cliitin”), 01 , as m n\oxvy Urustaoea and some Myriapoda, by 
calcification 

GENERAL SKELETAL CONDITIONS. 

Having thus briefly glanced at the leading skeletal 
structnies of a numbei of groups of lower oiganisnis, we 
may make the following goiieialization, which will be of 
use to us in helping us to undei stand how the skeletal 
paits of backboned aniinah stand related to the skeletal 
paits of animals lowei in the scale — 

(1) Skeletal stiuctmes may conooi-vably aiise in paits 
which aie epiblastic, or mesoblastic, oi hypoblastic 

(2) Skeletal stiuctmes belonging to any one of those 

thioe categoiies may be fuitlior divisible into two 
snboidmato categoiies accoiduig as they belong to 
a supeificial oi a deep pait of the layer to which 
they appeitain 

(3) Skeletal stiuctmes may be siliceous, clutinous, cal- 
eaioous, cartilaginous, oi homy 

(1) In ceitain animals the mesoblast subdivides into 
two layers, one somatic and the othei splcuithiic 
Obviously, then, tlicio may bo skeletal paits 
coiiesponding to either of those last-named 
layeis, and conceivably to a deopoi oi moie 
superficial poition of either of them 

THE SKELETON OE YERTEBRATA 

The skeleton of the YcrUhraia — that is, of the five 
classes of animals named Ihsm, Ainplviha, Beptiha, Aves, 
and MawMalm — may in the fust place be most conveniently 
considered as consisting of two parts — a deimal skolctou, 
or exosldeton, and an internal fiamcwoik, or cndosleleton 
Tho lattei, which is geneially much the moie considerable, 
IS mesoblastic, and the muscles are external to it 

Exteknal Skeleton op Veetbbeata 

This division of the skeleton is itself again made up of 
two parts The more external of these is the epidermis 
and IS of cjnblastic oiigin^ and dense epidermal stuictures 
may aiise towards its inner or its outer surface The 
moie internal constituent of the exoskoleton is the dermis 
and dense structures formed in it, and these are from the 
outer portion of the mesoblast 

Eptdormal hard structures formed towards either sur- 
face of the epidermis may become intimately united with 
subjacent deimal bard structures, and then again, as we 
shall see, with parts of the true endoskeleton 
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Any liarcl structures formed m the Trails of the 
alimentary canal — the lining of which i& continuous at 
either end ivith the external skin — aie to be reckoned as 
fundamentally exoskeletal In the process of development 
the epiblast becomes inflected more or less into eithei 
extremity of the alimentary tube, but the intermediate 
poition, together of course with any hard structures de- 
veloped in it, is of hypoblastic oiigin 

In the great majority of Yertebiate animals the two 
layers of the skin, the epidermis and the dermis, aie, as in 
man, soft, though locally provided with certain denser 
appendages, such as epidermal and deimal scales, haus, 
nails, scutes, and teetli 

The soft geneial exoskeleton or skin invests the body 
of Man pretty closely, though slightly pi ejecting folds ot 
it extend between the roots of the fingeis and toes In 
some abnormal cases these folds extend so fai and bind the 
digits togethei so much that the thus malfoimed person is 
said to be “ web-fingeied ” oi “ web toed ” Such a condition 
IS found normally in many animals, as notably in Ducks 
and Geese, and such parts form a large poition of the 
“ wing " of the Bat 

Other extensions of the skin of the body are note- 
worthy Thus in the "Flying” Squiiiels and Opossums, 
and the ciiiious Rodent named Anonmlu) tis, the skin of the 
sides, between the aims and the legs, is much expanded 
serving for a parachute There may be a skin parachute 
suppoited by long free movable ribs, such as we shall see 
exist in the little Lizards called “ Flyiug Diagons ” There 
may be a veiy lemaikable extensive skin lound the neck, 
as in the Fulled Lizard, and folds of skin may hang freely, 
as in the "dewlap” of Cattle, or may be formed here and 
there as in the Rhinoceros, the skin of which animal is so 
thick as to necessitate the existence of such folds to allow 
fiee movements to the body and limbs Long filamentaiy 
processes may he formed along the back, as in the Iguana 
and vanous other Lizards 

In the Seals a fold of skin connects together the hind 
legs and the tail, and also in our common Bats, which have 
in addition tlibir voiy elongated webbed fingeis connected 
with the sides of the body and legs by another great fold 
of skin which, with those between the fingers, forms the 
entire bat’s " wing ” 

The integument may be very distensible, as in those 
Fishes (e g , Dtodon) which distend themselves with air and 
then float belly upwards 

The epidermis of many Vertebrates, and of Man, is shed 
in minute fragments, constantly removed by friction and 
ablution, and constantly replaced, only under abnormal 
conditions and aftei certain diseases does it come away m 
laige and continuous patches In some other Yeitebrates, 
as notably in Snakes, the entire epideimal investment of the 
body, even that of the eyes, is cast off entire as one whole 

The epidermis never has its superficial layer connected 
with bone, but it often becomes thickened and homy as 
we see in the sole of the foot, or the labourer’s hand, and in 
those abnormal thickenings called " corns ” Certain local 
thickenings which are not abnormal may exist m animals , 
such are the callosities on the inner side of the legs of the 
Horse, on the breast of the Camel, and on the nates of the 
lower Old-World Apes 

Of tlie appendages of tlie epidermis tke most simple aie scales, 
siicli as we find on the legs of Birds and the bodies ot Serpents and 
lieptiles generally 

A scale — a tine scale, such as those of Snakes and Lizards — 
consists of papillae of the dermis invested by the epidermis, the 
whole being covered by a cornification of the external part of the 
epideums Scales may he very diverse m shape, prommence, and 
relative size, and may form very laige plates The so-called 
aeales of Fishes aio of deeper origin and are a form of sentes 

A hmr differs fiom a scale in that, instead of bemg an epidermic 
investment of a deinial projection ontwaids, it ongmatea by an 
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epideimal pi ejection inwaids into the subjacent deimis A small 
papilla of the deiinis, honevei, soon jiiojects njniaids, in tnin, 
into the descending epideimal piocess, and then cornifiealaon sets 
m (at hist in the immediate vicinity of the deimal papilla) in the 
cells around the axis ot the epiileimal descending pjiojection, and 
this haidened pmition soon piojects beyond the sraface of the body, 
while the pait of the epideiinis about its deepest pait becomes 
modified into its so-called “loot ” 

A nail 01 data aiises as a coimfication of the epidermis (but 
not of its deepest lajei) lying upon nnineious very vascnlai iidges 
(oi tiansieisely elongated papilltc) of the deimis, foiming the 
piimitn e bed of the nail, and enclosed in a deep fold of the integu- 
ment One end of the striictiue becomes fiee and piojectiiig 
siipeifieially, while the opposite legion glows by epidermal additions 
flora beneath and at its attaehed extiemitj 

Afcathci 13 nioio neaily lelated to a bialc than it is to a hair 
It consists at fust of an upwaidly-pi ejecting deini d papilla invested 
w ith epideimis, and it is only at a Intci stage that its base sinks 
into a sack oi “feathei follicle” The outeiniost laiei of epi- 
deimis becomes conveited into a homy sheath, which is thrown off 
when the leatliei is comjileted The qiall is formed by coiniiication 
of the deepest and moie supeificial layei of epideimis investing the 
base of the deimal and vasculai papilla, and is open at both ends 
The vascular papilla it encloses shiinks up wdien the feaihei is 
fully formed The vaTic of the feathei is foiined fiom the more 
apical portion of the papilla, and its cential part, or shaft, is con 
timious with the (luill, while iidge like thickenings of epideimis 
diveiging fioin eitlui side of this Cential pait constitute the baibs 
of the vane, fiom each of which yet smallei piocesses oi haihules 
piocceci 

A scute IS a haideiimg of the outermost portion of the dermis, 
with an investment fiom the deepest layei ot the epidermis Such 
aie the so-called scales of ordmaiy Fishes, which may beiepxeseiited 
by the bony plates and processes called placoid scales — so common 
in the gioiips of Shaiks and Eays In these lattei stiuctures 
deimal papillie appeal and calcify, forming a dense stiuctuie with 
out corpuscles, called dentine, beneath which may bo aeoipusculatecl 
stiuctuie of tiue bone The calcifying papillss leceive an invest 
meiit ot still densei calcaicons tissue, called enamel, fiom the 
deepest layer of the epideimis These placoul stiuetines often 
come to project ontwaids on the surface of the bodj’’ as long spines 
01 aa shoitor tooth-like piocesses, or they may protect the surface 
ot the body as flat plates Often the dentine more or less 
cntiiely ati opines, so that the structuie comes to ha formed almost 
cntiiely of tuio bone oi of that poculiai calcified tissue of which 
the scales ot oidmaiy Fishes (such, eg , a,s the Peieli and Caip) 
aio composed 

A tooth IS a stiuctuiB closely related to a scute It diffeis fiom 
the lattei just as a ban ditfeis from a scale — namely, by owing its 
origin to ail ingiowth of the epidermis instead of ineiely to a 
piimitive oiitgiowth of the deimis 
The so called teetli of the Lampiey are not true teeth, hnt are 
meicly homy ejaideimal stnietmes essentially similar to scales 
In the oiigin of a tine tooth a piocess of the epiblastic layer of 
themouth — the buccal epithelium — grows into the snlijacent deimis, 
and, assumxnga cup like form (with the concavity of the cup tinned 
aw’ay from the epithelial &mface of the month), a dermal papilla 
uses into the cup The apex of this papilla then superticially 
calcifies into dentine, and becomes invested with a lajei of enanipl 
foiined from the immediately adjacent suifaco of the epidermic 
Clip 01 “ enamel oigan ” An inv estincnt of connective tissue called 
the dental capsule becomes formed lomid the whole The dentine 
then increases, a remnant of the papiilla remaining as the ” pulp ” 
The young tooth gradually appioaches the buccal siuface, and the 
base of tlie papilla becomes formed into the loot oi fang of the 
tooth The enamel organ docs not descend so far, but only invests 
the crown of the tooth The inner layer of the capsule, howevei, 
investing the fang gives use to a thud dental tissue known as the 
cement A bud may or may not be given off fioni the developing 
tooth to serve as its futme successor 

Thus teeth are normally both epiblastic and mesohlastic stiuc- 
turcs, but in certain Fishes they line paits of the throat (the 
branchial aiehes), tlie superficial membrane of which is derived 
from the hypoblast, and such may of course he considered as 
hypoblastic skeletal elements, and, thus considered, must he 
reckoned as constituting a separate categoiy of teeth 

Suck bemg the vanous kinds of dense structures wkick 
enter into tke composition of the Yertebrate exoskeleton, 
each kind may be developed to a greater or less extent in 
different groups of Yertebrate animals 

JSxemplificatvom of Epidermal Shild<tl JPWris 
Scales entirely clothe the bodies of most Lizards '(and Snakes and 
the legs of Birds In Tortoises and Turtles th^y take the form of 
large plates, which in one species are known as tortoise-shell. The 
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shape and size of stales aie made gieat use of as distinctive 
chaiacters f 01 classification See Reptiles The stales of a Seipent 
aie held togethei by then epideimic investment in snchi a way 
that it and they aie cast oft as one whole each time the animal 
eftects that piocess known as changing its skin In the Rattle- 
snakes eiiuously moditied thickenings of cpideirais sunounding 
the end of the tail aie not cast off but continue paitially adheient , 
as glow til pioceeds and successive castings of the skin take place, 
these ling like thickenings become nuineious, and so knock one 
against the other, when the end of the tail is -^ihiatecl, as to pro 
dnee a singuLii sound— the so-called rattling of the system of lings 
01 “lattle ” 

Eairs foimthc chaiacteustie clothing of the class IIam,nali(i, 
though ceitain IMainmals, such as "Whales and Porpoises in then 
adult condition, aie naked Man is quite exceptional in having the 
ventral suiface of the body more hauy than its doisum Long 
hail on the head, and whiskeis and heaid, aie vanahle human 
chaiacteis, also possessed hy some Apes , and many animals— as 
the Lion, the Hoise, the Aaidvark, La —have long haii in one oi 
othei legion of the body Some hairs may be especially thickened 
and seive as feeleis, as m the ” vibussi'e" oi “whiskers” of the 
Oat tribe But the maximum of development is shown in such 
creatuies as the Hedgehog and the Poicnpme, where hairs become 
dense and solid spines 

Mailb do not exist in the class of Fishes and laiely in that of 
Batiachiaiis They hist make their appearance in the most simple 
form— that is, in the foiai of slight thickenings of the epideimis— 
at the ends of the digits in ceitain Toads and of one kind of Eft 
A nail is at its maxinuim of development when it quite suiroiiiids 
and encloses the last oi end hone of the digit which beais it 
Such nails exist m Hoises, Oxen, &c , and are called hoofs A 
nail when pnoduced into a shaip pioint is called a claw, — as in 
the faimhai ease ot the Cat, and also in Buds Nails may, how- 
ever, he much leduced in size and not nearly extend to the end of 
the digits w'hicli support them, as in the Sea Beais They may 
he altogether wanting, even in Mamin ils, as in the Porpoise, oi 
attain a prodigious relative size, so that the body can be suspended 
hy them m piogiessioii, as in the Sloth 

Nail like stiuctiups may be developed fiora the side of the hand, 
US in certain Buds {eg , Palamcdeco), which aie said to be “spiui- 
winged," and in a Mammal {Oimthothynchus) a hollow homy spur 
glows upon each ankle 

In the Rhinoceios we meet with a hoin, oi two hoins, which 
glow up liom the doisuni of the mu/zlc like a gieat blunt nail, 
long dermal papilhe extending into it and answmimg to the deimal 
iidges beneath a tuie nail In Ow’cn’s Chameleon no loss than 
tlnee long horns aie developed — one fiom the nose and a sym- 
metrical pan from the front of the head 

Other lioins wlneli do possess bony coies aie developed from the 
head in pans on the so-called hollow-homed Ruminants, i e , the 
Oxen, Antelopes, Goats, and Sheep , and only m one anomalous 
foim, the Pioiigbok these horny stiuctuies shed 

at inteivals , in tlie rest they persist throughout life Noimally 
theie IS nevei more than one piaii amidst existing Rnminants, with 
the exception of the Pom homed Antelope, winch has two pans 
Such horns may be straight oi Cuived oi spiially twisted, but they 
aia never blanched, with the single exception ot the Piongbok 

Sharp edged, overlapping, homy jftates (each of which is com- 
parable with a nail) may be developed beneath the pioximal pait 
of the tail, as in the cuiious Rodent Aiiomahaus Such plates 
may clothe the entire body, head, limbs, and tail, as in the scaly 
Mams 01 Pangolin 

The cpuloiinis and epithelium which respectively line the out- 
side and inside ot the jaws may both be coiiveited into horn, 
foinnng a small beak which may he composed of a nunibei ot 
close set piocesses and may he tempoiaiy, as in the Tadpole, oi 
peinianent, as in the Snen Laigei and denser stiuctuies of a 
sumlai kind foim the beak of Buds and of the Tin tie and of that 
most exceptional Mammal, the Oiiiitlioilijnchus 

The epithelium within the month may bo locally coimfied, 
foimwg horny teeth which have, as hefoio mentioned, latliei the 
nature of scales — as in the suctorial mouth of the Lampicy 

In certain Beasts, as the Cow and the Sheep, the fiont 
edentulous part of the upper jaw is invested hy a homy ejntlielial 
pad against which the teeth ot the front of tho lower jaw bite A 
much more developed stiuctiue is met with in the Dngong The 
fiont of both jaws is fuinished with a dense homyplato toimcdlike 
the hoi n of the Rliinoccios, though of coinsowndely difieient in 
shape But tho maxinuuii development of this kind of stiuctme 
is found in tho IVlialeboiio Whales The upper jaw in these is 
fuinished with veiynumeioiis horny plates, toinied winch 

hang down fioin tlie palate along each side of the mouth They 
thus form two longitudinal senes, each qilate of winch is placed 
tiansveiscly to tho long axis ol the body, and all are vciy close 
togethei The outer edge of each idatc is oiitnc, hut its innei edge 
gives forth numeious haii hko piocesses Theso aio somo of the 
QOiisUtiient fibies of the lioiiiy plates which thus, as itweio, fiay 
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out and line the sides of the buccal cavity with a network of 
countless fihies loiined by the inner edges of the two senes of 
plates This network acts as a sort of sieve, allowing water to 
escape between the plates but retaining in the mouth the small 
cieatiues on wliitli the whale feeds 

Coinifications of the tongue may exist Thus in some Buds, 
as in "Woodpeekeis, the stiuctme of its apical portion becomes so 
dense that it saves as a dart oi speai Its suiface may he moie oi 
lest, eonufied in Beasts Thus it may be fmnished all round with 
backwaidly pointing spines, as in the Lesser Anteater (Tama?idvci) 
Theie may be a laigo homy papilla on each side of it, as m the 
Manatee oi Oinithoihynchus, oi there may be homy plates on the 
tongue, as in the Java Porcupine 

Homy stiuctuies also exist which cannot be considered as either 
epiblastic oi mesohlastic, hut must he hypoblastic in oiigiii Such 
aie the homy linings ot the stomachs oi gizzards of Buds, and 
the sumlai lining ot the stomach of the Great Anteatei, Myime- 
eojihaga jiCbata 

aie the nnivcisal and pecnhai cutaneous appendages of 
Buds, and geneially ditfei much in size in dillerent parts of the 
body, long and strong feathers constituting the most conspicuous 
pait of the wings and so-callcd ‘‘tails” of Buds Featlieis are 
implanted on the body neither in an megulai noi in a iinifoiin 
maiinei, hut aie aggregated together in dilfeient modes lu diftcient 
groups of Buds— each definite patch of implanted feathers being 
called a feathei tiact The aiiangemeiit ot these tracts in a hud 
IS called its “pteijlosis,” and selves amongst othei chaiacteis to 
distinguish dilleient groups of Buds one fioni anothei 

Exemplifications of Dei rml Sleletal Pai ts 

Scutes —Tine deimal ossifications aie met with in some kinds of 
Mammals Thus the Armadillos possess a very complete external 
deimal skeleton formed of small many-sided bony scutes, tho 
niaigins of which are adjusted togethei, and which aie diffeiently 
aggiegated — ^into tiansveise hands oi into laiger inflexible masses 
— in diffeicnt species In the extinct Glyptodoii, the body was 
invested, from tho neck to tlie loot of the tail, with one such solid 
case 

In the Armadillos a homy ciueZemflZ skeleton is so adjusted to 
the bony case that the lomiei is divisible into small scales conc- 
spondmg with the sevmial scutes Amongst Reptiles, we iind in 
the Tortoises and Turtles (e y , Emys, Testndo) a solid exoskelcton, 
the doisal pait of which is called the “caiapace,” while the venlial 
poition is named the “ plastion ” Tho loimei consists of a median 
senes of scutes, to each side of which is annexed a senes of lateral 
scutes which aie raoie elongated tiansvcisely to tho long axis oi 
the animal’s body, and these tlnee senes aie intimately united 
with subjacent poi lions of the internal skeleton Tho caiapico 
IS completed by a senes of smallei scutes, which smiound it ami 
aic theiefoie called “niaigiimr’ scutes Tho plastron consists ol 
eight pans of scutes and one azygous scute In the Box-Toitoisos 
the ends ot this plastron aio movable, and (the head and limbs oL 
the animal being drawn in withm the shell) can bo applied to tlio 
ends ol the caiapace, so that all the soft paits can he completely 
enclosed within the dense oxoskeloton As in tho Aimariillos, tho 
hoiiy scutes aio coveicd by opidcnnal scales, somo of wdiich have 
been aheady lofeucd to as constituting "toitoiso shell ” IJnhko 
rlio Annadillos, howcvei, the segments of the epideniial and deimal 
skeletons do not coiiespoiul The doisal scales aio much laigei 
and less iniineions than aio the sculea, hut, while the suutes ol tho 
plastion aio hut nine in iiuinhoi, it has tvvolvo horny plates oi 
laigo scales 

Amongst the Ainiihibia ccitaui Tiogs {eg, Eyhippifci and 
Oeiatophiys) develop doisal osseous scutes, and these, as in Iho 
Tortoises, aie more oi less muted with parts ot tho subjacent 
internal skeleton 

A solid skeleton of juxtaposed osseous scutes may exist in Fishes, 
as m tho Bony Pike Lepidosteus, where the scutes aie onainellcd 
and united hy a peg aud-socket aiticulation Volyiiteius also has 
an investment of bony scutes, and in the extinct hsli 2’tertcMhys 
they weie developed into laigc plates on both tho doisal and 
vential surfaces of the body Tho Shaiks and Rays may have 
then scutes thickly distnhiited ovci the sin face ot the body, lint 
quite small A. skin so fuinished is calli'd “shagicen” They 
may also bo laigei and fcvvmi, and placed iai apart, with elegant 
patleins on then exposed surfaces, oi they may lake the form ol 
strong defensive spines In the Stuigeon the scutes aio arranged 
111 rows along the body, separated fioni each other hy softer poitions 
of nitegmneiit 

In the oidmary bony Fishes, or TaJcniin, the scutes (commonly 
hut eironeously called "scales”) aio ditfeiently caleiliecl from tho 
scutes of Sliaiks, and may have then fieo piojecting mnigiii 
smooth, when they aio desenbed as cyclmd, oi m toothed-hko 
qiiocesses, when they aio leimcd ctenoid, oi they may ho nitoi- 
inediate between these two types of foim The Tclcostean scutes 
aio geneially sejiaiatc, hut they may coalesce to form a connected 



109 


S K E L 

solid investment, as in OsLacion andtlie Sealioises {Lophohandni), 
01 develop stiong pi ejecting spines, as in Dioclon 

Fislies have two otliei veiy nnjioitant exoskeletal stiuctuies, 
which may hehony oi caitilaginoiis One set of these stinamcs 
consists ot filamentaiy piocesses, which may he eithei homy oi 
calcaieous, and which suppoit the skin of the fins, whethei those 
ot the hack, helly, and tail, oi those of the limhs , such stiuctuies 
aie teimed “ fin-iays ” The othei set consists ol bony oi entilagin- 
ous haid paits, which seive to suppoit the fin lajs, which theietoie 
lieinoie deeply, oi at least aie less piojectmg, and aie commonly 
termed “ mterspinous bones oi caitilages,” but which may be con- 
veniently distinguished as ■iadiuh, they aie veiy iiupoitant 
elements of the lins of Elasmohi anchs 

Ceitain Siluroid fishes exhibit in the adjustment of poitioiis of 
then deimal exoskeleton an altogethei peculiai inode ol aiticula- 
tion, called a shackle joint This is in the foini of a deimal scute 
articulated with a siipei posed spine The scute has an osseous ling 
on its doisal surface, and thiough this passes anothei osseous ling 
w'liich forms pait of the base of the supeiiniposed spine 

In connexion with deimal scutes and sj)ine& may be mentioned 
those familiar yet exceptional stiiictnies, the bony hoins of TJiigu 
lates 111 the Oxen, Goats, and then allies hoins exist on the 
head as bony coies, peisisting tluoughoiit life, and suppoiting those 
“hollow hoins” beloie noticed amongst the cpideimal oi epiblastic 
paits of the exoskeleton As is the case wutli the scutes ol Clielo- 
mans, these bony paits aie intimately united with subjacent jiaits 
of the tine endoskeleton In the GiiafiTetheie aie thiee such bony 
piommences, which ause as distinct ossifications, and only latei 
anchylose with the skull These aie the Giiafle’s pan of shoit 
hoins, togethei with the median piomineiieo m fiont of them In 
the Deer we find bony an tiers, wdiicli aie shod annually and are 
destitute of any homy eoveiing Aiitleis may exist ni both sexes, 
as in the Remdeer, but geneially they aie pieseut in the males 
only They aiise as soft highly vasculai pionunences, and when 
fully grown hoconie haidened by calcaieous deposit In some 
months the investing skin dues iiji and is got lul of, and. the hoin 
itself falls oil aftei the breeding season, leaving a stump whence 
a new antler shoots foith again in the following yeai Antleis, as 
a lule, aie blanched — nioie so as the individual becomes oldei, till 
matuiity is attained Some Dcei have enoiinous antleis, weighing 
as much as 70 lb, and fomied at the late ol 1 lb a day 

Teeth — The diffeiences m stiuoture, nuinbei, foim, and develop- 
ment of the dental oigans aie so gieat that they cannot here be 
treated of See vol vii pp 232 6 ( 2 ' , also vol xv pp 349 sq 

Inteen-al Skeleton oe Vebtebrata 

The most essential part of the Veitebrate internal 
skeleton is the spinal column, the foundation of which is 
laid by a temporary or peimanent stiucturc called the 
notochord or cho^ da doncdis At the anterior end of the 
spinal column there is almost always a solid stiuctuie 
known as the cranium or skull, to which mandibulai, 
hyoidean, and branchial arches may oi may not be attached 
The spinal column may be divisible into ceivical, thoracic, 
lumbar, sacral, and caudal portions, and may have pro- 
cesses projecting flora it upwards, downwards, or latoiaily, 
with aiches of varying extent, as neural aiches, chevion 
bones, and iibs, togethei with a median ventral portion — 
the sternum The whole of these parts taken together 
constitute the axial skeleton This may exist alone if 
the body is limbless, but otherwiso additional hard struc- 
tures are found xvhich togethei constitute the appendicular 
skeleton 

Vertebrate animals never havo more than two pans of 
limbs, and each pair is attached to the body by the help 
of certain skeleton elements termed a limb-girdle, diverg- 
ing from which are the hard paits winch constitute the 
skeleton of cither “ appendage ” or “ limb ” In addition 
to these we find in Tishes certain a2ygous structures — the 
unpaired fins, — the osseous or cartilaginous supports of 
which must be reckoned as a part of the appendicular 
skeleton With the occasional (or possibly constant) 
exception of the notochord, the whole Vertebrate internal 
skeleton is a mesobla&tic stinctme In the great majority 
of the Yertehrata the skeleton is more or less bony, but 
it always m part consists of cartilaginous and fibrous 
structures 

The number and nature of the solid parts vary with 
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age in the same species When, lu the eaihei stages of 
existence, the process of ossification has once begun, it 
goes on moie oi less lapidly till maturity is attained, and is 
continued, to a ceitam extent, throughout the whole of life 
The points at w’’hich bone foi matron begins and whence 
it radiates aie teimed “centres of ossification,” and there 
may be one, two, or seveial of these in what is ultimately 
to Oecome a single bone Sometimes these “ centres” 
ha\e an important raoiphological significance, and in other 
instanees they would seem to be detei mined by the size of the 
futme stinctme ^ Hones aie classed as “caitilage bones ” 
Ol “rnembiaue bones” accoiding as they aie formed either 
thiough the previous formation of a cartilage which 
subsequently ossifies oi diiectly from membiane without 
the inteiveiitioii of cartilage These two classes can 
generally be easily distinguished, but there aie instances 
ill which it would seem that what is really the same 
coi responding bone diffeis as to its mode of origin m 
different animals Moieovei, a compound bone, formed of 
a membiane bone and a cartilage bone intimately united, 
may come to lose either its cartilaginous oi its membranous 
elements, and thus further difficulties of inteipretation 
may aiise Tlicie aie also cases (as in the carapace of 
Chelonians) in which oxoskeletal dermal bones coalesce 
with subjacent bones of the endoskeleton Such bones 
may become deepei in position as development advances, 
and tbeie is leason to think that not a few bones 
01 dinar ily reckoned as parts of the endoskeleton are of 
dermal oiigm, and first appeared in ancestral forms as 
placoid scutes oi deimal spines 

As the development of the skeleton proceeds, ossification 
tends to fuse together more and more bones which at 
then fiist appearance were separate and distinct This is 
notably the case in warm-blooded animals, and is most 
noteworthy in the warmest-blooded class— that of Buds 
Besides the coalescence of distinct bones, anothei fusion 
of bony stiuctuies occurs This is due to the fact that 
the ends, or projecting portions, of what are essentially 
and ultimately one bone may foi a time persist as distinct 
bony paits, tei med epiphyses ” Thus, in the case of Man, 
the ends of the long bones of the limbs are at first separate 
fiom the mam pait (oi shaft) of each long bone, and do 
not become continuous with the latter till the human 
flame has ueaily attained maturity 

The hard parts of the internal skeleton, being those 
xvhich as a framew'-oik support the body, form points of 
attachment foi the muscles which move the body, — such 
hard paits being used as either levers or fulcra, as the case 
may bo The gieat majority of the bones are thus in- 
tended to move one upon another The contiguous surfaces 
of bones form “joints,” wdiich may be immovable, mixed, or 
movable The bones of the skull aie united by immovable 
joints, called “ sutuios ” Joints aie said to be mixed when 
the motion allowed is exceedingly slight, as when two 
bones are allowed to be slightly separated from each other 
by the mtcivention of a softer substance winch is attached 
to both We have examples of movable joints in the 
human neck, the two uppermost bones of which are 
articulated on the principle of a pivot , in the elbow, which 
forms a hinge , and m the shoulder, where the upper arm 
joins the shoulder-blade in a ball and socket joint 

If one convex aiticulatmg surface be globular, it is 
termed a head , if it be elongated, it is called a condyle. 
If either of these is borne upon a narrow portion of bone, 
this latter is called a neck , if a pulley like surface is 
formed by such a juxtaposition of two condyles as to 
leave a depression between them, such an aiticiilar surface 
IS named a trochlea 

The curious and excep tional arrangement teimed a 

Comparative Ikrihyology, vol ii p 448 
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shackle joint has been alieady noticed midei the head of 
“ Scutes ” 

AXU.L SKELETON 

The %Thole axial skeleton — including both the cianium 
and the spinal skeleton — apait fioin the notochord, is 
formed fiom the mesoblastic tibsue bordering the medulkiy 
gioove of the embiyo As the essential pait of the axial 
skeleton it. the spinal column, so the essential foundation 
of this column itself is what is known as the “notochoid ” 
This lb an elongated cylmdiical lod of soft tissue running 
along the anteio posterioi axis of the body immediately 
subjacent to the cential portion of the nervous system Its 
mode of oiigm fiom the geim-layens of the embryo has 
yet to be finally detei mined It is said by Balfoui ^ to be 
developed, in most if not all cases, as an axial diffeientia- 
tion of the hypoblast The cells of the notochoid form a 
tissue lesembling caitilage, aud it becomes sunounded by 
a more oi less dense fibious sheath Such an oigau is 
found to exist, temporaiily or peimanently, in ceitain lowei 
creatines — Ascidians — ^ivhichin most other lespects widely 
diffei from Veitebiate animals Some few of these animals 
aie furnished with a tail thioughout the whole of life, 
while others aio furnished wnth such an oigan only in 
then laival or immatuie condition It is alone m such 
peimanent oi tempuiaiy tail, and not in the body of As- 
cidians, that a stiuctuio of this kind is met with 

In eveiy Veitebiate animal the notochoid is the fiist 
pait of the skeleton to appear, and it extends thioughout 
the whole length of the body, as well as of the tail In 
eveiy such animal, except the Lancelet {Amphioxiiii), it 
becomes auested anteuoily in the midst of that second- 
aiily formed skeletal legion which becomes the skull 
In AmjihoAXis, howevei, m which no skull is ever foimcd, 
the notochoid extends to quite the anteiior end of the 
body It IS enclobcd in a stiong sheath, within -which 
its substance is segmented so as to resemble a longitudmal 
senes of coms^ oi countcis The only other representatives 
of the niteiual skeleton in this animal aie — (1) longitudmal 
ligaments (stiengthenmg the sheath of the notochoid 
aWe and belo-u') , (2) libious septa ivhicli piass out 
laterally from it between the muscles of the body, to the 
fibies of ■n-'hicb they give attachment , (3) a longitudinal 
membiaiious sheath of the cential pait of the ncivous 
system, foiming an elongated anteio-postenoily diiected 
cyhndei above the notochoid , (4) two vextical septa, — 
one doisal, ascending medianly from such neuial sheath, 
aud one \entral, descending medianly fiom the sheath of 
the notochord in the legion of the tail, (5) two jointed 
caitilagmons filaments which lie one on each side of the 
longitudmal slit winch seivcs the lancelet foi a mouth, 
aud (6) certain caitilagmous filaments which sticngthen 
the sides of the brancliial cavity between the intervening 
veitical fissmes of the walls of that cavity 

In all other Vertebiate animals the axial skeleton is divis- 
ible into that of the head, or the cianial skeleton, and that 
of the axial skeleton behind the head, or the spinal skeleton 

Spmal S7i.eleton 

In all Veitebrate animals except the Lancelot, the axial 
skeleton is complicated by a longitudmal senes of addi- 
tional haid parts — cartilaginous or osseous — which seivo to 
protect the spmal coid, or marrow, above it, or the gioat 
blood-vessels beneath it, and which hard paits snppoit, 
eiicioach upon, oi replace the notochoid itself Neverthe- 
less, the notochord persists thioughout the whole of hfe in 
certain Fishes both of the lowest and highest types of 
piscine organization, but it does not persist in its entirety 
111 any adult Veitebrate which is not a F ish 

^ Oomparatiw uology, vol u 449 

^ Owcii'b Anatomy oj Vci teh ates, vol i p 31 
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In the Lampiey the notochoid peisi&ts, but a longitudmal 
senes of small, siniilaily shaped caitilages stiengthen the 
sides of the more anterioi pait of the membranous doi&al 
canal which enclos-es the spinal maiiow In the ChinicEia 
these aie more de\ eloped, while numeious ciicular cal- 
cifications ajixieai in the notochoidal sheath In the 
most anteiioi p»art of the tiuuk the caitilagmous elements 
unite to fomi a continuous investment of the notochord 
Amongst the Ganoid Fishes, the notochord persists un- 
constiicted and cylindrical in the Stmgeon and the 
LexJidosnen, but caitilagmous or bony jiaits ajipeai about 
it and foiin a longitudinal senes of aiches aboie aud 
below it for the xnotection respectively of the spinal 
maiiow and sub-\ ertebial blood-vessels In different kinds 
of Shaiks fuither comxihcations arise, and the notochoid 
becomes encioaehecl ujeon, in different modes, by cbondii- 
fication and calcification, till it becomes segmented by the 
inteivention of a senes of thus foimed hard paits called 
“bodies” 01 “centia,” between which lelics of the 
notochoid still remain By this process of segmentation 
theie come to be formed what aie called \eitebise, the 
piicsence of wLich in the o\ erwhelraing majoiity of Fishes, 
as well as in all the higher classes of animals, has led to 
the whole group being called Vo tehi ala 

In the veitebicB of most Veitebrates we have a solid 
body or centium, from the doisum of which theie arises 
on each of its two sides a neuial pfiate, which then bends 
luwaids to meet its fellow of the ojDposite side, thus ±oim- 
iiig an aich (the neuial aicli) for the xnotection of the 
spinal cold, or inaiiow, which passes thiough it Fiom 
the doisal side of such neuial aich a jirocess called the 
neuial spine very commonly ascends From the sides 
of the centium or neuial arch, oi of both, a single jiiocess, 
01 tw'o supeiiniposed piocesses, may jut outwaids, which 
aie known as the tiansvciso piocess oi xirocesses, to 
which the iibs aic goneially aiticulated when iibs aio 
picsent Iiifeiioily diiected processes, single oi double, 
may descend fiom beneath the centrum, or may be 
developed in the intervals between adjacent contia, and 
are gcueially related to the xiiotection of laigc blood- 
vessels, though they may only scive foi musculai attach- 
ment 

Adjacent veitebrie are commonly connected together by 
special modifications of the nouial arches or the centia, or 
of both Mostly the ojiposed margins of the neuial arches 
develop special processes for attachment called aiticulai 
processes or zygapoxihyscs, and theie may bo additional 
inteiaiticulations Theie may be as few as ten oi as 
many as foui hunched veitcbrju 

Veitebim may be divisible, as in the highest animals, 
into five categories — (1) ceivical, or those of the neck , 
(2) doisal, or those of the back , (3) lumbar, or those of 
the loins , (4) sacral, or those with which the pjolvic limbs 
are connected, and (5) caudal, or those which aie 
postoiior to the sacial vcitebioe, or winch &u 2 )port the tail 
when such an oigan is present Theie may be only two 
categoiies (doisal and caudal), as m Fishes 

In most Fishes and some cxcoxitional Ilepitiles the body 
or centrum of each verlebia is so imperfectly ossified as 
to lemain biconcave oi ainiihicoeloua, — that is to say, it 
presents a deeply concave cup-like form both in front and 
behind The sjiace thus enclosed by the adjoining cuiis of 
each pair of successive vertebrae is filled up by a soft, 
sjoheroidal remnant of the notochord, which thus seivos 
as an intermediate connecting substance The cnjis may 
become filled -up by ossification, as in Man aud Beasts, the 
fllattened suifaccs being connected by what are called intor- 
voitcbral disks Each such disk is made of fibious lameUiu 
which surround a soft elastic central portion which is a 
last remnant of the notochoid Often the vertebral may 
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have the centimii veiy convex at one end andveiy concave 
at the other, and so give use to a ball-and-socket joint 
at each junction between the successive centra Such 
vertebr<B may be piocoelous (^ e , have the cup in front and 
the ball behind), asm existing Ciocodiles, oi opisthocoelous 
(^ e , with the cup behind and the ball in fiont), as in the 
Bony Pike Fish (Zeindosteiis), the Land Salamander, and 
the cervical veitebise of Piuminants , sometimes a veitebra 
may be biconvex e , have a ball at each end of its 
centrum), as in tbs fiist caudal veitebra of the Crocodile , 
or, very laiely, theie maybe two jirominences, or the cups 
may exist side by side on one surface of a centrum, as in some 
cervical vertebice of Chelonians Instead of mteiveitebral 
disks, with spheroidal lemnants of the notochord, adjacent 
vertebice aie often (as in Snakes) united by what are called 
synovial sacs, oi membranous closed bags containing an 
albuminous fluid called ‘ synovia ” and commonly known 
as “joint oil ” 

The vaiious parts of a vertebra may be all united to 
foim one single bone, as is geneially the case in the higher 
animals, but such is by no means universally the case In 
the Ichthyosauius we find the neiiial aich peimanently 
distinct from the centmm, and in the Caip the transverse 
processes aie sepaiate The neuial aich itself may be 
made up of two separate pieces on each side, as in some 
Elasmobianch Fishes, ey , £aia and S}yinao. 

Sometimes the neuial aich, instead of reposing upon its 
own centrum only, appeals, as it were, shifted so as to be 
connected with tv o adjacent centia, as is the case, c g , vith 
the doisal voitebrm of Toitoises 

Generally the ncives which pass outwards fiom the 
spinal marrow which lies in the neuial canal pass out in the 
intervals between adjacent neuial aicbes Instead of tins, 
however, they sometimes perforate the neural arch 

Neural spines, though geueially single, may bo double 
or altogether absent, and sometimes, as in Toitoises, they 
may intimately coalesce witli supei imposed dermal plates 

Coivical Vciichisi — As lias been aheatly indicated, no veilebraj 
can be distinguished as coivical in tlio class of Fishes Never- 
theless the lust till PC 01 fom veitebia* next the head may, in some 
of these animal'!, piesent a iiiaikod dilleience fiomthe succeeding 
veitehiBO, heing much elongitcd and iiiiitod to each othei by 
sutuie, as in Fistulm wb and JJagrus, and they may, as in the lattei 
Fish, develop a continuous inleiioi vasculai canal The second 
and thud veitebiai may foiin a hollow bladdei-like case of hone, 
as in Colitis, oi send outwaids oi dovnwaids special iirocesses, as 
in the Carp 

In Amphibians only a single veitebra can be called ceivical, 
but in Sauiopsidans the numbei may bo veiy laigo Thus in tlio 
Swan it amounts to twenty-five, while in some of the Plesiosaunans 
it exceeded foity Birds, being animals which have to peifoim 
with the beak functions which in most animals aie pcifoimed by 
limbs, lequiie to have a veiy movable neck , and consequently a 
consideiablo nunihei of joints (and theiefoie of veitebise) are 
required in the neck, winch is the only jiart of the spinal column 
that IS veiy flexible In Seipents, which have the whole spinal 
column very flexible, no leally satisfactoiy line can he diaun 
between cervical and doisal veitobm In Lizaids tbeio aie nsujilly 
from seven to nine, but in tbe whole class of Mammals (whethei 
the neck he veiy long, as in the Giiafle, or, like that of the 
Porpoise, extremely shoit) tlieie aie constantly but seven cervical 
vertebise, except in the Sloths, which may have fiom nine to six, 
the Manatee, which has hut six, and the Mams, which may have 
eight All the cervical vertebiae may become anchylosed together 
into a single mass, as usually in the tiue Whales Oidinaiily in 
Mammals the tiansveise pioccss is said to he peiforated, i e , theie 
aie two such on each side, which aie short and connected at then 
distal ends by a bony bridge which represents what, in the thoiax, 
IS known as a iib, as is shown by their condition in other classes of 
Veitehiates Indeed in the lowest Mammals {Echidna and Or- 
nithorhynchus) these osseous budges have the form of distinct, 
moie or less Y-shaped bones, as also in the Oiocodile, where they 
aie much piolonged In many Lizards and Birds the postenoi 
ceivical vertebrae bear long ribs, and are only counted as ceivical 
because such iibs do not reach the hi east bone, while more pos- 
teiioily placed iibs do attain it The two superimposed transverse 
piocesses, with the Jih joining them attached to succeeding vertebi®, 
foim on. each side of the neck a soit of bony canal in which runs 
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the ^eitebial aiteiy Sometimes, howevei, as in the Camels and 
Llamas, this canal is icplaccd by one eveavated in the neuial 
aiches In some Cetaceans the external bai (oi ludimentaiy iibl 
IS wanting, so that theie come to be two elongated tians-veise pio- 
cesses on each side 

Successive cciiical veitehne may diflei stiikingly one fiom 
another Thus in the common Emoxioan Teiiajun wm find the 
fouith cervical veitehia with its centinm convex in fiont and 
concave behind The centium oi the hitli is biconvex That of 
the sixth IS conca-ve in front with a double convexity behind The 
seventh is doubly convex both in fiont and beliind The eighth 
IS doubly concave at each end The ninth is doubly con\ex m 
fiont and singly so behind 

The lust ceivical veitcbia is known as the atlas, and joins the 
skull, which 111 Man it siijiijoits It may be fused in one solid 
mass with the skull, as iii the Sturgeon, oi with a certain numbei 
ot veitebue, as in the Eajs It maybe united by suture, as in 
Bacjius The veitebial xiait of the atlas may he unossihed, as in 
the Wombat, oi icmain a distinct bone, as in the Thylacino The 
neuial spine may be dctaclied fiom tbe neuial aicli, as lu tbe 
Ciocodile and Tunny Its voiitial pait may send out a pointed 
Xuocess towaids tlie head, as in Amiiliiuma It may clevcloj) two 
concave sm faces to aiticulate with tbe skull, as in Amphibians and 
Mammals oi only a single ciixi, as in Sauiopsidans geneially 

The second ceivical veilobia is known as the axis, and is dis- 
tiiignishahle in all Vcitebiates above the Ichthyopsida Its 
centium de\ clops antciioily a s^iecial peg-like oi tooth like luo- 
mmenee known as the odontoid pioccss, loiind which the head and 
atlas veitebia turn as on a pivot This pioeess may (as in many 
licptilos and iii the OimthoihyncJms amongst Mammals) lemain 
adistmctbone, and IS legal dod as the tiuc centium of tlio atlas, 
which thus geneially coalesces into the axis vertcbia instead of 
with the othei poitions of its own veitebia The odontoid piocess 
may ho absent in ceitam Mammals, as amongst Cetaceans 

Dorso-Liimhai Vcitchm —The vertebral which come between the 
ceivical vcitobi as and those (sacial) which suppoit the pelvic limbs, 
01, when these lattei arc absent, tbe veitebim between the cervical 
and the caudal veitebiae, foim the veitebicu of the tiunk These 
aio subdivisible into doisal and Iniiibai when some of them 
(always the moie aiitenoi) beai iibs and otheis do not hut have 
trails veise processes only 

The numbei of tiunk (oi doiso liimbai) loitebise vanes greatly, 
being veiy few m Fiogs and Toitoises and veiy iiuineious in 
Seipents Iii Mammals it langes fiom about seventeen, in some 
Pnmates, to twenty-seven, in Eyui'h A definite numbei of tiunk 
veitebiEo is cliaiaotoiistic of ceitaiii gioups of Mammals, though 
this numbei may he made up by difleieut iiumbeis of doisal and 
lumbal veitebise 

Dorsal Vcrtchisc — Eib beaiing veitebrse aie stiuctiues constantly 
found in all Yeitebiaie animals save ceitain Fishes and Amphibians 
Doisal voitobiffi must be consideied as including the whole number 
of tiunk veitebisB in Serpents, since in those animals the whole 
senes of the lattei suppoit ribs 

An oidmary Mammalian doisal veitebia consists of a body and 
neuial aidx with aiticnlai piocesses or zygapiopliyses and with a 
moie 01 less elongated neuial spine, and a tiansveise piocess 
which juts out and beais an aiticulai suiface at its end This 
jnocess aiisweis to the moie doisal of each pan of tiansveise pin- 
cosses on each side of a ceivical veitebia Another aiticulni 
suifaco placed at about the junction of the neuial aich and centium 
answeis to the moie vential of each pan oi tiansveise pnocesses on 
each side of a ceivical veitebia 

The iih which on each side of the veitebia articulates with 
theso twm siiifaces has generally itself such a suiface at its pnox- 
imal end (or head) and aiiothci on a moie oi less maikedpiomi- 
nenee called the tuheicle of the iih Theso aie respectively 
designated the capitulum and tubeiculum, and therofoie the pio 
cesses oi artieulai suifaces of the veitebra to which the capitulum 
and tuberculum are lespeetively attached aio called the capitular 
and tuhoicular piocesses or surfaces, as the case may he 

Sometimes each veitohia cariies hut one such aiticular surface 
(that for the capitulum of the iibs), as in the Dolpdnn The two 
aiticular surfaces may co exist at different levels on one single 
process, as in the doisal veitehire of the Crocodile, or they may bo 
in close apposition, and, as it w'eie, fused together, as in Seipents 
They may, howevei, he supported by two quite distinct processes 
— one dorsal, tlie othei vcntial, — as in Imhyosawt us and Meno- 
h anchns 

Man has twelve dorsal vertehiai This is a little below the 
aveiage of liis class, wheie theie may be twenty-foui, asten the Two- ' 
toed Sloth There arc more than twelve in most Reptiles, while in 
Birds there are mostly hut seven to nine, or, very larely, eleven, 
while there may, as lu Ciconia alba, be but three reckoned as dorsal 
on account of the great extent of ossification m the sacrum or 
part connected with the legs 

The most remarkable modification of dorsal vertebi® is that in 
Tortoises and Turtles, where the neural spines expand at then 
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suxamits into wide plates whieli aiticulate by siituie Mith. eacli 
otliei and with similaily expanded iibs, to foim the caiapace 
In Serpents and Iguanas we Ime a special mode ot veitebial 
mteiaiticulation, ovei and aboie that fonned by the zygapopliyses 
The neural arch develops a median anteiioi pionimence with two 
aitieular surfaces called the zjgospnene, and this fits into a coiie- 
sponding median posteiioi recess called the vygantium 

The maxininni of complication as legaids the mteiaiticulation of 
doisal veitebrai is iouiid m the last cloisal of the Gieat Anteatei 
Theie each poster loi zygapophj sis de\ elops two additional articular 
surfaces, one on each side of a notch which receives a process 
from the anterior side of the neuial aich of the succeeding vertebra, 
which piocess is famished with two corresponding surfaces Lloie 
or less distmet traces of ceitain additional processes, called niet- 
apophyses and anapophyses, are sometimes piesent, but these it 
will bo bettor to notice when describing the lumbar veitebiffi, 
wheiein they aie moie developed 

We ind in some Seipents peculiar pi ocesses winch pi oject down- 
wards and forwards fiom the base of the inner side of the tiansveise 
processes We may also find piesent along median infeiioi pio- 
cess extendmg veitically from the vential surface of the centium 
and as long as, oi longer than, the iieuial spine of the same vertebra 
Such processes are piesent m many Seipents — especially the 
poisonous ones — and in such Birds as the Penguin and Cormorant 
Lxmhar —These aieveitehife luteiposed hetw’een the 

doisal veitehife and the sacrum , they are geneially the largest 
veifcebise of each veitehral column, but sometimes (as in Bats and 
Pfceiodactyles) the cervical veitehiai aie yet laigei Lumbai 
veitebun aie generally to be distinguished in Mammals, in Gioco- 
diles, and in ceitain Lizards, but not in any Iclitbyopsidan 
In Buds lumbai veitebiai aie piesent, but aio disguised and 
hidden by the extent to which the saoiai ossification extends foi- 
waias 

There are five lumbar vertehiai in Man, hut the numbei in him 
18 below the average of his class, though some Apes have but four 
The Slow Lemui may have nine, the Two toed Sloth has but 
three, and the Monotienies but two These veitebise are very 
numerous m the Qctacea, hut the hinder limit of the lumbni 
legion IS more oi less diflieiilt to deteiiniiie in these animals The 
transverse pi ocesses aie geneially niitch longei than those of the 
doisal vertebral, and do not beai either capitular oi tubeicnlar aiti- 
ciilai surfaces 

The processes already spoken of as nietapophyses and anapophyses 
are generally much more developed in the lumbar than iii the 
doisal veitehise The foimoi project foi wards from the vicinity of 
the antaiioi zygapopliyses, and the latter piojeet backwards at a 
lower level Both processes are to he detected in the last doisal 
and fiist lumbai veitebiie of Man, hut aie at then maximum in 
the Armadillos In addition, also, to the complexity of aiticula 
tion before described as existing on the last doisal veitehia of the 
Great Anteatei, we find in that animal’s Ininhai region an addi- 
tional aitioulai surface on each side of each tiansveise piocess 
The lumbai veitebise may be aiichylosod together and to other 
paits of the skeleton, as is the case in Buds 
Saaial Veitehes — Tliese aie clistinguishod horn otlieis, not only 
by then connexion with tlio skeleton of the pelvic hmhs, but also 
by then coalescence and a coitaui dogiadation in thou stiuctiiie 
as compared with the trunk and ceivical veilebiss In Man five 
veitebise thus coalesce to form the more oi less tiiaiigular single 
bone known as the saciiim, but which always shows plain tiaces of 
its composite nature Such coalosconeo and degradation geneially 
exist 111 Veitebrates above the IcMJvijopsida, winch possess fully 
developed limbs The coalescence of veitohras is geiicially less 
extensive than m Man, though sometimes — as m Buds, some 
Edentates, and some Boptiles~it is mucli greater The sacium 
may he composed of as many as ten veitehrm (as in some Aima- 
dillos) or of twenty (as in the Ostrich), and the lumbai oi caudal 
veitehiai oi both contiibute to its formation 
In most if not all Mammals tlie sacial veitebne — oi the more 
anteiior of them — ^liave what are at fiist distinctly ossified elements 
in then tiansverse processes, ■which elements (like parts before 
noticed in the ceivical veitobite) are costal in ■then natnie, ^ c , 
represent rudimentaiy libs, and iii Crocodiles and Tailed Amphibians 
the sacial vcitehrte have a distmet iiidimentaiy iib attached to 
each transverse process In Buds, however, the vertehise of the 
sacium, winch have expanded tiansverse pi o cesses, do not develop 
these from distinct ossiiications 

As legal ds the extent of connexion between the sacrum and the 
hip boiiesj union is more extensive in Man than in most Boasts, 
01 in animals below Buds Often in Mammals and almost always 
111 Tailed Batiachiaiis it may he confined to a single voitebra , hut 
ten vertehire may he involved in tins union in Mammals and 
twenty in Buds 

That the development of the sacium is not always m propoition 
to that of the pelvic limbs is proved by the little Lizaid Seps, in 
which, 111 spite of the rudimentary condition of the limbs, theie 
are true sacial veitebim 
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Mo Eishes have a tuie sacium, though, very raiely, as in the Tur- 
bot, we meet with a kind of false sacium, foimed by the anchylosis 
ot the bodies and vential spines of the fust two caudal veitebiES 

Uaudal Veitchiis —The icitobise of the tail may be as many as 
270 , as in some Sharks Amongst Mammals 48 {2Iim oejale longt- 
caiidata) is the highest niimhei klan has usually rudimentary 
caudal veitebne, completely oi partially united so as to form a 
small corneal hone called the coccyx Its pioximal end aiticulates 
with the sacrum by its centrum and two small zygapophyses It 
has besides two ludimeiitaiy tiansveise processes and two processes 
lepieseiitiiig pieis of the absent iiciiial aicli The otliei veitebice 
aie destitute of processes and consist but of smallei and smallei 
\ ei tebi al centi a Thus the last vei tebi a is the vei y ojiposite of the 
fiist (oi atlas), being all centium, while the atlas has no centium at 
all The coccyx usually becomes aiichylosod to the sacium about 
oi aftei the middle of life The caudal legion is still more leclnced 
in some Bats, whexe tlieie may be but two such veitebim 

In animals piovided with numeious coccygeal veitebia?, such 
vei tebi aj may be pioiided witli piocesses and aiticulations as 
complex a® those of other spinal legions Tiansveise piocesses 
may be largely developed at the tail root, but almost always thence 
hackwaids dimnusli in extent, sometimes, howevei, as in the 
Aimadillo [Ohlamyclophoius), they may increase in size backwards 
fiom the tail root Kaiely (is, eg, in Monohanchus) caudal 
veitebim may he fuimshed with two iibs supported by both 
tiiheiciilai and capitulai piocesses Infeiioi aiclics may exist in the 
foim of detaclied “ chevion bow's ” placed beneath the intervals of 
successive caudal vei tebi m, especially towaids the tail loot They 
maybe represented by piocesses oi by continuously ossified lufeiioi 
arches, wliicli may, as m the Flat Fishes, he vciy piolonged, extend- 
ing downwards lioin each contnim as much as the neural arch and 
spine excend upwards liom it 

Buds have geneially six or eight, hut may have ten, caudal 
veitebim, at the end of wducli is a so-called “ plonghshai e-bone,” 
consisting of two oi more vei tebi oj anchylosecl togetliei 

The caudal icgion of the Fiog is foimed in a veiy peciiliai w’ay 
It novel consists of distinct veitebise at anytime of life, but is 
foimoclby the ossification of the membiane winch siuiounds the 
iiotochoid, to which two small neuial aichus become attached This 
stiuctiue IS called the iiiostylo 

In Fishes (as in the Poi cdi and Stickleback) tbei e may be a in ostyle 
contuinoiis with the centi mn of the last voitehia Such a iirostyle, 
unlike that of the Fiog, is veiy sliaiply hoiit upwards It is very 
small and inconspicuous In other Fishes the hiudei part of the 
notochord may (as in the Salmon) loniaiii iinossilied and only pro- 
tected by lateral bony plates, but it is still sharply bent upwards 
In a few Fishes (as, c g , Fohjptci us) the hmdoi end of the spinal 
column IS not bent upwaids In oilier Fishes again (as in the 
Stmgeon and many Sharks) the hinder end of the vcitcbial column 
giadiially tapcis and gradually (nob suddenly as in the Poicli 
and Salmon) inclines upw aids In the forms in which the hindei 
end of the veitebial column bends upwards— whcthei gradually 
01 suddenly — the ai dies and inocosses beneath its hiiidei end exceed 
in size those on the doisal side of it, as also do the Jin-iays attached 
to them Thus it happens that the pait of the cauclal hii ■winch is 
on the vential side of the giadiially oi suddenly hent-up part of 
the spinal column moio oi less gioatly exceeds in size the pait on 
the dorsal side In those Sea Fishes (e g , the Sturgeon and many 
Sharks) in which the upward flexion is giadual and mamfost, tho 
vential part of the camlal fin is evidently the laigei, and such a 
tail is called hdei ocet cal In Ifishes in which the liindoi end of the 
spinal column is suddenly bent np and of ramute size, so that its 
leal condition is disguised, tho caudal fin appears symmetrical and 
as il the pai ts doi sal and venti al to the en d of tho spinal column wei o 
eq^ual Such a condition has been named homoco cal Those Fishes 
in which the spinal column ends without tuinmg upwaids, and in 
winch the parts of the caudal fin dorsal and vential to it aio really 
and not only appaientlj symmotucal, aio said to he dipliycortal 

Sternum — Tlie breastbone oi sternum extends more or 
less along tlio middle line of the vential legion of tho 
anteiior pait of the trunh in all Vertebiates above Fishes, 
except Seipents and a few other lloptiles 

Almost always it is connected with the moio anterior 
libs Its anterioi end is distinguished as tho manubrium 
or presternum, and its hinder is called the xiphoid process 
or xiphisterniim — the middle part being tho ‘‘ body ” or 
mesosternum A steinum may exist without iibs, or 
•without forming any cartilaginous or osseous connexion 
with libs, as in tho Amiiiliihia, The plastron of Chelonians 
might well be supposed to bo a great sternum, more 
especially as the plate-like ribs are connected with it It 
appears, however, that this great complex plate does not 
really include a sternum 
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Tlie before-mentioned tliieefold division of the sternnm 
IS normal in Mammals, and also exists, though more 
obscurely, in Buds and Reptiles Even in Mammals it is 
not univeisalj the maniibiiuin only may be piesent, as in 
the Greenland Whale, or the manubiium and xiphisternum 
without any mesosternum, as in the Dugong 

In Tailed Amphibians and the Slow-Worm {Angiiis) we 
have a single sternum, which may be mesosternum only, 
while in many Fiogs and Toads we have only the lattei 
and the xiphisternum The manubrium may develop a 
median keel, as in Bats, the Mole, and Aimadillos, oi the 
mesosternum, as in the Tamaudua, or the mesosternum 
and xiphisternum, as m most Birds 

The xiphisternum may assume vaiious forms, but attains 
its maximum development in Buds, where it foims the part 
of the sternum poster loi to the attachment of the ribs, and 
may consist of a median and foui lateral processes, as in 
the Fowl It bears the greater part of the keel 

In the Monotremes there is a median ossicle in front of 
the manubrium, which is often called the episteinum It 
IS really a part of the appendiculai skeleton 

R%hs — Mammals possess a gieatei oi less number of iibs, 
which aie mostly long, slender, curved bones, extending 
downwards from the transverse processes or bodies of the 
vertebia, the more anteiior of them forming a junction 
with the sternum The pait of the skeleton foimed by 
the rib-bearmg vertebiae, the iibs, and the sternum is called 
the thoiax In Man (see Anatomy) there are twelve iibs 
(on each side of the body), wheieof the fiist seven join 
the sternum by the intervention of cartilages, and aie 
called “true iibs ” The other five, which do not join the 
sternum, are called “false ribs ” Each rib (except the last 
two on each side) has a double attachment to the spinal 
column At its pioximal end it has a lounded “head” oi 
“capitulum,” which articulates with the capitular surface 
of a dorsal vertebia At a little distance fiom the 
capitulum is another lounded articulai piominence called 
the “ tubeiclo ” or “ tuberculum,” which joins a vertebral 
tubercular surface The part of the iib between the head 
and the tubeicle IS called the “neck” At its distal end 
each rib has attached to it an elongated caitilage called 
“ costal” Those costal cai triages which do not join the 
sternum either end freely or blend with the costal caitilage 
next m advance 

Flogs and Toads have no iibs, nor can they be said to 
exist in some Fashes (e g , the Chimasia, the Seahorse, the 
Lamprey and its allies) , but in the immense majority of 
Vertebiates there are cartilaginous or osseous nbs, attached 
by their proximal ends to the vertebial column, and 
tending to surround the trunk 

All iib-bearmg animals have both “ true ” and “ false ” 
libs, save Serpents, Fishes, and Chelonians, which can have 
no true ribs since they have no sternum, and Tailed Amphi- 
bians, m which, though there is a sternum, no nbs join it 
There may, however, be but a single pair of true nbs — as 
m the Whalebone Whales The ribs aie exceptionally 
broad in the Two-toed Anteater, where they overlap one 
another The number of nbs has already been indicated 
under the head of “ dorsal vertebrae,” though in Birds we 
may have short nbs attached to the cervical vertebrae, and 
otheis coming from vertebrae which are generally counted 
as “sacral ” There may be as few as five or six pairs, as 
in Ampkhuma , or the numbers may reach 320, as in some 
Pythons In many Reptiles, as in the Ciocodiles, there 
may be cervical ribs , and there may even be caudal ribs, 
as in MenobraneJms 

The function of aiding respiration is one which the nbs 
possess in the higher Yertehrata, but quite other purposes 
may be subserved by them in addition to, or instead of, 
respiratory action — namely, locomotion, change of form, or 
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bodily protection as aimoiu Thus the nbs may form a 
solid case for the safe keeping of the pai ts within, co-oper- 
ating in this office with other skeletal structures so as to 
form the “carapace” of Toi tomes already noticed Ribs 
may be the main agents in locomotion, as in Snakes, which 
glide along by the successive application to the ground of 
the edges of their veutial scales, which is brought about by 
the motions of the nbs, the ends of winch are connected 
with the inner suiface of such scales lu the little flying 
Lizard Diaco certain much elongated ribs serve to support 
a parachute-like flying membrane, and in the Cobra it is 
certain nbs which sustain its “ hood ” when distended. 

The presence of a distinct “ head ” and “ tubercle ” is a 
general but not constant character, and the head of the 
libs may be connected with two vertebrae or only with one 
vertebra The nbs may bifurcate proximally into two 
equal diverging branches, one representing the “head” 
and the other the “ tubercle ” A small backwardly- 
projecting stmctuie termed an “ uncinate process ” may be 
given ofi from the ribs and may ossify as a distinct bone, 
as m most Buds and m the Crocodile 

Sometimes (as in Monotremes and many Lizards) a 
thud segment may be inteicalated between a nb and its 
stomal caitilage, and sternal cartilages may be lepiesented 
by bones, as in Birds and Aimadillos In some Lizards 
the sternal cartilages of opposite ribs are continuous in the 
mid vential line There may be no representative of a 
sternal nb, as in Fishes and Batrachians 

Raiely, as in the Crocodile, there may be ventral 
iib-like structures m the wall of the abdomen, which 
meet and are attached ventrally, but are “free” at then 
doisal ends These cannot, however, be counted as true 
nbs Fishes have often two series of nbs on each side 
of the body, and in Polyptous some vertebrm may have 
foui nbs on either side In Fishes the nbs may also be in 
pait attached to the neuial spines above or to the haemal 
spines below the vertebrae 

Cranial SLdeton 

By the cranial skeleton we mean the skull, or that part 
of the axial skeleton which serves to shelter the brain (oi 
anterior expanded end of the central part of the nervous 
system), together with solid stiuctures continuous or more 
01 less directly connected therewith Such a structure 
exists m eveiy Yertebiate animal, except the Am/phoxus, 
which has no brain Nothing of the kind is known to 
exist in any Ascidian or in any Invertebrate animal, — 
unless that cartilage of Cuttlefishes which serves as an 
investment of the nerve centres and a support for the 
optic and auditory organs may be deemed a tuie cranial 
skeleton, since its portions just enumerated make it, as we 
shall shortly see, very analogous to a true skull 

The cranial skeleton is, of course, at first composed 
entiiely of soft mesoblastic tissue, parts of which always 
become cartilaginous and generally also osseous, while 
moie or less of its structure may remain in the condition 
of mere membrane The bones which generally, as just 
said, enter into its framework may arise directly in the 
membrane oi may be preceded by cartilage which ossifies, 
a circumstance which divides the ciamal bones into two 
categories — “ membrane bones ” and “ cartilage bones ” 

The cranial skeleton of Vertebrates is made up of three 
sets of parts — (1) parts devoted to enclosing and protect- 
ing the brain, this is the cranium proper, (2) parts 
sheltering the organs of sense situated in the head' — 
namely the optic, auditory, and olfactory capsules , these 
skeletal parts consist of the bones, cartilages, and mem- 
branes of the orbit, the internal ear, and the nose respec- 
tively, or the perioptic, periotic, and perirhinal hones and 
cartilages , (3) parts continuous or more or less directly 
ZXII — 15 
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connected witli the cranium, and apphed to aid nutrition 
in the form of deglutition or respiration j such skeletal 
parts are the jaws and arches (or parts of such) behind 
the jaws known as the hyoidean and branchial arches 

1 The Cao tilagmous Cranial Bleleton — This is foimed 
“ by a differentiation within the membranous cranium, 
and consists of two plates (parachordals) placed one on 
each side of the anterior part of the notochord, and forming 
with the latter the floor of the hinder part of the ciauium, 
which part is known as the basilar plate The carti- 
laginous auditory capsules are closely united to the outer 
sides of the basilar plate From the anteiior margin 
of that plate two bars, called the “ trabeculse,” diverge for- 
wards from the anterior end of the notochord, and then 
approximate, so as to enclose what is known as the 
pituitary space, and also the floor of the anterior part of 
the cranium Thence they advance (generally united) 
into the nasal or ethmoidal region of the skull, forming a 
median nasal septum, having a cai tilaginous olfactory 
capsule on each side of it, and developing lateral pro- 
cesses in fiont of and behind those capsules Only in the 
Gyclostomata is there a single olfactoiy capsule instead of 
a pair The natuie of the parachoidals and trabeculm is 
disputed, but opinion inclines to regard them as corie- 
sponding to the neuial aiches of the spinal skeleton, — 
except the part around the notochoid, which coi responds 
with centra in an imsegmented condition 

Upgrowths aiise on the outei side of each parachordal, 
and these meet above and thus form a complete dorsal 
arch in the hinder or occipital legion of the skull The 
jiosterior aperture of this arch is called the occipital fora- 
men, and through it the spinal coid enters the cranium, 
there to expand and become the biain Lateral plates 
aiise on each side farther forwards, in the anterior oi 
sphenoidal region of the cianium But these do not gene- 
lally ascend enough to unite together dorsally, at least 
they almost alwajs form but an imperfect roof to the 
cianial cavity This cianial aportuie may be related to a 
median, dorsally placed, eye, which probably once existed 
in all Vertebrates, and still exists in a ludimentary condi- 
tion in many Lizards ^ The lateral plates grow togethei 
medianly lu front, and more or less completely separate 
the cranial cavity from the ethmoidal region in fiont of it 
Openings are left here and there in the cartilages of the 
cranial walls for the passage outwards of nerves from the 
central pait of the nervous system, but these openings oi 
foramina will bo noticed in descubiiig the osseous cranial 
skeleton On each side of the sphenoidal region are the 
optic cartilaginous capsules, which, however, never become 
united (as do the others) with the cranium, and therefore 
are not generally reckoned as parts of the skull A special 
median cartilaginous veitical upgrowth from the trabeculse 
between these capsules may (as in Teleosteaii Fishes, 
Lizards, and Birds) form an interorbital plate beneath the 
most anteiior part of the cranial cavity 

The third category of cianial skeletal parts is generally 
represented by a senes of descending cartilaginous bars 
(or visceral arcs) on each side of the alimentary canal, 
running forwards beneath the cranium to terminate at the 
mouth 

As this lateral region of the head corresponds with the 
body wall behind it, and shows transitory indications of 
division (like the body wall behind it) into an inner part 
or splanchnopleure and an outer part or somatopleure, it 
is obvious that skeletal structures formed in its inner or 
outer part may be taken as belonging to diffeient cate- 
gories In the Cyclostomata, as in the Lamprey, we find 
c artilaginous bars placed in the somatic di vision exclu- 
^ Balfour, ii p 466 
3 See Nature of May 13, 1886, p 83 
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sively, — bars which support and externally piotect the 
seiieb of gill-pouches on each side, and parts probably 
homologous with these somatic bars of tbe Lampiey are 
found aho in some Sharks 

The Cyclostomes also possess complex labial cartilages 
which support the lips of their suctorial mouths Ee- 
presentatives of these cartilages are also to be found about 
tbe mouths of many Fishes, as well as in tbe temporal y 
suctoiial mouth of the Tadpole, and they still persist m 
connexion with the olfactoiy capsules, though m a reduced 
form, m higher animals ^ The most important members 
of the third category of cranial skeletal parts are — (1) the 
senes of cartilaginous arches lying in the splanchnic or inner 
region of the lateral wall of the head, which arches sup- 
port the gill-pouches on their inner sides and are known as 
the branchial arches, and (2) the arches seemingly in senes 
with them, which are more anteriorly placed, and which 
are known as the hyoidean arches and the jaws 

One 01 other, or both, of these two sets of arches aie 
veil developed in all craniate Vertebrates, except the 
Cyclostomes, in which there aie no true biauchial arches, 
but only a hyoidean and a rudimentary jaw arch Theie 
may be as many as seven branchial arches (e g , in Noii- 
ckmiis), but five are usually picseiit in water -breathing 
Vertebrates. The hyoidean aich becomes segmented into 
two noteworthy portions, the upper of which is known as 
the hyomandibulai poition 

The most anteiior, oi mandibular arch, also becomes 
segmented into an upjiei or mctapteiygoid portion, an 
inf ei 101 01 Meckelian poition, and a median oi pteiygo- 
cjuadiate iDOitioii, which giows foiwaids in front of tho 
metapteiygoid portion, and forms the foundation of tho 
upper jaw against winch tho lowci jaw (foimcd fiom the 
Meckelian poition) bites 

The thus foimed uiiper and lowei jaws may come to bo 
suspended from the cranium in one of thioo ways (1) 
They may depend fiom the cranium dnoctly, that is, with- 
out the intoivcntion of the hyoidean aich, this aiiango- 
ment is known as autostylic,^ and exists in all Vertebrates 
above Fishes, as well as in certain of tho lattci {China,') a 
and tlie Dvpnoi) (2) They may be suspended by the 
co-opeiation of the hyomandibulai portion of the hyoidean 
aich with then own motaptoiygoid portion , this arrange- 
ment IS known as ampins tylic, and is found m ITotidanub, 
IIexa 1 ^clms, m6. Ostiacion^ (3) They may bo suspendecl 
exclusively by the hyomandibular portion of the hyoidean 
aich (to tho exclusion of then more proximal portion), as 
in most Fishes and the Skates — an arrangement known 
as hyostylic 

2 The Osseous Cinnmm — Tho bony skull is foimed 
partly by ossifications of the cartilage of the cartilaginous 
skull and partly by ossifications of the membranes investing 
or completing it The caitilagmoiis oranium may, as in 
Elasmobraiichs, be covered by a thin calcified layei with- 
out becoming ossified It may, as in tho Selachian 
Ganoids, remain itself quite uiiossified, and yet become 
enveloped by membrane bones In most cases, however, 
the investment of the cartilaginous cranium by membiano 
bones is accompanied by a more or less complete ossifica- 
tion of tho cartilage itself In the Amplvihia the carti- 
laginous cianium is to a not mconsideiablo extent ossified, 
but the membrane bones which invest it are nevertheless 
easily separable from it The most constant ossifications 
of the cartilaginous cranium aie in the occipital region 
In the Lepidosiren these are the only ones, a bone boing 
thus foimed on each side of the occipital foramen, which 
bones are known as the exoccipitals 

8 BaKour, lac cit , p 490 

^ Tliese terms "were proposed by Piofessor Ilnxley 

® Balfour, loc ait , p 476 
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Many disputes have taken place as to what cranial 
bones (both cartilage and membiane bones) of one group 
of animals correspond 'vvith those of other gioups Such 
disputes still exist in certain cases, and it would be unwise 
to positively assert more than the existence of a general cor- 
respondence between the cianial bones of widely diSeient 
Vertebiates — such, for example, as between Teleostean 
Fishes and Reptiles or Mammals 

Beneath the occipital foramen the basioccipital bone 
arises, and it may, as in Birds and Reptiles, develop a 
posterior prominence which joins with contiguous promi- 
nences of the exoccipitals to form a single “ condyle ” 
for articulation with the spine On the other hand, there 
may he, as in Mammals and Amphibians, two lateral 
exoccipital condyles unaccompanied by any median basi- 
occipital prominence In most Fishes we find only a 
concave articular surface behind the basioi^cipital, which 
thus resembles in form the vertebral centra, the anteiioi 
poster lor surfaces of which are concave A fourth bone, 
the supraoccipital, generally bounds the occipital foramen 
above 

In front of this occipital segment the auditory capsule, 
on each side, generally ossifies fioni thioe centies of ossifi- 
cation, •which foim the prootic, opisthotic, and cpiotic hones 
lespectively Of these the fiist is the most constant, and 
is the only one which ossifies in the Fiog When all 
three are present, the prootic is anieiioi in position, the 
opisthotic inferior and posteiior, and the epiotic posteiior 
and supeiior Sometimes, as in Fishes, two other supeio- 
external bones may be formed m the auditoiy capsule, the 
moie anterior of which is the sphenotic and the more 
imsteiioi the pterotic 

The base of the cranium, in front of the basioccipital, 
geueially ossifies as the basisphenoid, and a depression on 
its upper surface is known as the sella turcica oi pituitary 
fossa In fiont of the basisphenoid theio may he, as in 
Mammals, another azygous bone, the presphenoid The 
skull’s lateral walls (in front of the auditory capsule) ossify 
as the alisphenoid and oibitosphenoid on each side, the 
lattei forming the anteio-lateral wall of the cranium The 
optic capsule or scleiotic may be meiely membranous, as 
in Mammals, or may ossify, as in Birds, but it never forms 
any solid connexion with the cranial "walls 

The oliactoiy legion very often ossifies as a median 
vertical bone (the mesethmoid) and two lateral ones (the 
lateral ethmoids or prefrontals) These ethmoidal ossifica- 
tions may close the cranial cavity anteriorly, or may he 
altogether anterior to it The olfactory and piesphenoidal 
region may ossify very exceptionally as one bone Such 
a condition we find in the Frog and its alhes These bones 
vary gieatly in dillerent classes of Vertebiates as to the 
degrees in which they anchylose together or lemain dis- 
tinct, and also as to the order in which those unite which 
ultimately coalesce Similar differ ences occur with lespect 
to the remaining skull bones Speaking generally, we 
find the greatest amount of distinctness in the Osseous 
Fishes, and the greatest amount of coalescence in the class 
of Birds 

The membrane bones of the cranium are most con- 
spicuous and constant on its roof In Fishes we find 
every giade of transition between simple dermal scutes 
and true sub dermal bones of the internal skeleton Well- 
developed dermal cranial scutes are to be found in the 
Sturgeon and some Siluroids Where the membrane bones 
still retain the character of dermal plates, those on the 
dorsal surface of the cranium are usually arranged m a 
series of longitudinal rows, continuing in the region of the 
head the rows of dermal scutes of the trunk The dorsal 
cranial dermal hones differ in different Fishes as regards 
arrangement and number as well as size Owing, how- 
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ever, to their linear arrangements, they usually receive 
corresponding names, though it is veiy doubtful whether 
they can be considered as truly liomologous ^ In most 
Bony Fishes, as in higher animals, we may generally dis- 
tinguish in the cranial roof one or two parietals, with an 
interparietal oi upper (or upper part of a) supraoccipital 
behind the parietals, and a frontal or iiaii of f rentals in 
front of them A hone called the squamosal may also 
form part of the cranial roof, as in Mammals, and may 
send forwards and outwards a process which unites ■with 
anothei form, a preoibital bone, to form a zygomatic arch. 
In front, above, behind, and beneath the orbit (in which 
lies the scleiotic) bones may arise termed malars and 
lachrymals, supraorbitals, and post-f rentals respectively, 
and the zjgomatic process of the squamosal may unite 
•with a corresponding process from the malar or the post- 
frontal The malar bone, or (as it is often called) the 
jugal, lathei belongs, however, to the thud category of 
cranial skeletal parts The olfactory oi ethmoidal region 
becomes roofed over in pait by the fiontals, lu part by 
the lateral bones (belonging to the thud category of cranial 
parts to be presently noticed) called the maxillie, but it 
is mainly loofed ovei by two bones (sometimes one bone) 
called nasals, which bound the posterior surface of the 
external nasal opening on each side of the skull In 
Bony Fishes, Amphibians, and Serpents almost the whole 
cianium is invested below by a large membrane hone called 
the paiasphenoid 

The nervous centres within the cranial cavity send forth 
nerves through ceitain definite small apeituies or foiamina, 
which show much constancy of position As a rule, and 
in the highest class of Veitebiates, the olfactory nerves 
pass out medianly in fioiit to the ethmoids, between the 
orhitosphenoids oi the membianous parts which may re- 
present them The optic nerves perforate the orbito- 
sphenoids, but may pass out behind them In Lizaids 
(ey, Hattena, Angtm, and many others) an aperture is 
left in the roof of the skull which is called the “ paiietal 
foramen ” It serves for the reception of a third and rudi- 
mentary eye, the existence of which in Lizaids "was before 
referred to in noticing the cartilaginous cranium. It is a 
structure of great morphological interest The nerves of 
the muscles of the eye, as well as the first of the three 
divisions of the fifth neive, pass out in the interval between 
the oibito and ali-sphenoids The two other divisions of 
the fifth, as a lule, peif orate the alisphenoid, the third the 
moie constantly, the aperture for it being known as the 
foramen ovale, the less constant aperture for the second 
branch being called the foramen rotundum The auditory 
nerve enteis the auditory capsule (whether ossified or not) 
on its imiei side, and does not pass out from it, but the 
facial nerve both perforates and traverses it The glos- 
sophaiyngeal, pneumogastric, and spinal accessory nerves 
pass out between the auditory capsule and the exoccipital, 
which lattei hone is perfoiated and traveised by the hypo- 
glossal nerve 

Thus the osseous cranium (apart from the sense-cap- 
sules) consists of three arched segments • of these the 
hindmost is formed by the basi-, ex-, and supra-occipitals, 
the median by the basisphenoid, alisphenoids, and parietals, 
and the anterior by the presphenoid, the orbitosphenoid, 
and the frontals These have been called “cranial 
vertebrse,” and certainly if the essence of vertebrae consists 
in their being a series of solid rings, fitted together and 
enclosing a tract of the nervous centres, then it must be 
admitted that the cranium — of the highest class of 
fl.TnTna.l.s at least — is made up of three such vertebrae 
Their development, however, is altogether different from 
that of tr ue vertebrae, and no such resemblance to vertebrae 
^ Balfour, loo oit , p 486 
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la to be detected in tbe constituent paits of the cartilagin- 
ous cianium Nevertheless it is undeniable that there is 
a singular secondaiy and induced resemblance to vertebrae 
in these ossified skeletal parts 

The osseous condition of the third category of cranial 
skeletal parts varies extremely in different classes of Veite- 
biates The limits of this aiticle aie altogether insuffi- 
cient foi more than a brief indication of the main varieties 
of the cianial stiuctuies of any of the thiee categories, 
and the leadei must refer for details to the descriptions 
given in the various articles of this work -which are devoted 
to different groups of animals 

The most anteiioi lateral descending bai or visceral arc 
IS known as the mandibular arch That part of it which 
extends forwards and forms the upper jaw presents us 
with the following ossifications arranged in two lows — 
one external, the other internal The external row, pio- 
ceeding from before backwards, consists of piemaxilla, 
maxilla, jugal (or malar), and veiy often of a quaclrato- 
jugal, which latter, when present, is geneially m the 
form of a bai of bone (with an interval between it and 
the skull), forming, or helping to foim, an inferioi lateral 
external aich analogous to the super loi lateral aich already 
noticed as the “zygoma” There may be a pan of pre 
maxilliE, or they may be i epresented by an azygous bone 
The piemaxilla, maxilla, and jugal often unite with the 
anterior outer margins of the nasal, frontal, and lachrymal 
to form a continuous bony external wall to the anterior 
part of the skull The internal row of bones, proceeding 
again fiom before backwards, consists of the vomei, pala- 
tine, and pterygoid, which, with their fellows of the opposite 
side (and sometimes with the aid of the parasphenoid), 
form the bony loof to the mouth, winch roof may (as in 
Mammals and Crocodiles) be a continuous bony partition, 
01 may be but a sort of open bony fiamewoik Besides the 
pteiygoid piopei, othei ossifications, adjoining it, have been 
distinguished as the entopterygoid and ectopteiygoid 
The lowei pait of the most anteiioi lateral visceral 
aic forms alloi part of the lower jaw In the 
it foims the wdiole of that jaw, and is invested by but a 
single bone — the dentary In other Vertebrates it forms 
blit the distal, though greater, pait of that jaw, and may 
be invested, not only by a dentaiy, but also by bones 
called angnlai, subangular, coionoid, and splenial The 
jaw IS fuithei continued, proximally, by two bones — the 
aiticiilai and the quadrate — which are ossifications of the 
caitilaginous aic itself This may, as in Bxids andEep- 
tiles, be diiectly aiticulated to the cianial wall, or it may 
be (as in Fishes) suspended therefrom by bones, the 
highest of which is termed the liyomaudibular, which 
articulates with the ossified auditory capsule The hyo- 
mandibulai joins below two othei bones, the anteiior of 
which is called the metapterygoid and the piosterior the 
symplectic, to both of which the quadiate is attached 
Thus these four bones act as a “suspensorium” for the 
lower jaw, the joint between which jaw and the suspenso- 
riiimis placed at the junction of the quadiate and the 
aiticiilar In Mammals, parts answering to the suspen- 
aoiium, the quadrate, and the articular foim no part 
of the jaw hut are of relatively minute size and aie 
known as certain parts (the auditory ossicles, (fee ) of the 
mteinal ear,^ and are piotected externally by an ossffica- 
tion called the tympanic hone 
The second lateral descending bar or visceral arc, known 
as the hyoidean arch, may have its upper pait ossifiied, m 
union with the preceding arch, as in the bony susponsonum 
of Fishes just desciibed On the other hand its upper part 

may, as in Mammals, be i epresented only by minute paits 

^ Tlio o\act ami pieoise Iioniologios of those parts seem still to ho 
moljudice. 
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of the internal ear, — except the veiy summit of the arch, 
which forms the tympanohyal, and is ancliylosed to the 
ossified auditory capsule of the internal ear In Bony 
Fishes the hyoidean arch begins to free itself fiom the 
suspensorium, as a bone called the stylohyal, which is 
attached to the pieceding or mandibular arch, betw’-een 
the hyomandibulai and the symplectic The arc then 
continues downwards as the epihyal and ceratohyal, ending 
below in the basihjal, fiom which a glossohyal may project 
forwards and a urohyal backwaids In Fishes ceitam 
styhform ossicles teimed branclnostegal rays may project 
backwards from the hyoidean aich , and above them 
certain membiane bones called opercular bones — the oper- 
culum, pieopeiculum, suboperculum, and inter operculum 
— are attached above to the hyomandibular, and he 
outside the mandibular and hyoidean arches 

In the air-biea tiling Vertebrates the hyoidean aich 
may be well developed or very impeifectly so, and 
concurs with parts belonging to the more posterioily 
situated lateral aiches to form a complex bone — the os 
liyoides — as will be further desciibed 

These more posteiior lateial arches — the biancliial 
arches — attain then most complex osseous condition in 
Bony Fishes, which have commonly five of them, not 
solidly united to the skull above, but connected one with 
anothei inferiorly and with the inferior pait of the liyoid 
aich From below upwards these aiches consist generally 
of a basibrancbial, a hypobranchial, a ceratobianchial, an 
epibranchial, and a pharyngobianchial, but the hindmost 
arch IS less fully and complexly formed 

In air-bieathmg Vertehiates the aheady-mentioned os 
hyoides consists of a central part oi “ body,” to which arc 
attached two pairs of single or jointed processes toimed 
coinua The anterior pan of cornua (known in human 
anatomy as the lesser cornua) icpiosent the hyoidean 
arch, and may contain all its bones, including the “ tym- 
panoliyal.” The poster loi jian of cornua (the greatei 
cornua of human anatomy and the thyioliyals of Mammals 
geneially) answei to or lepiesent pait of the branchial 
aiches, and may be longer or slioitoi than the aniciioi 
pan of coiniia That they leally have this homology is 
proved by the process of metainoiphosis of the Tadpole, 
which in its early stage has distinct cartilaginous bian- 
chial aiches that become the poster lor cornua of the os 
hyoides of the adult Frog 

Tho osseous skull may, its bones remaining distinct, 
form a veiy solid whole, and the biani-case may bo com- 
plete, asm Mammals, oi it maybe very loosely constiuctcd 
and laigely membianous, as, ey , in most Lizaids Teeth 
may he connected with various bones, — most constantly 
with the dentary, mazillas, and premaxillte, — but tho 
palatines, pteiygoids, paiaspheuoid {mFUtkodon\ pharyngo- 
bianchials, and even tho basiocciintal (Oaiqi and Tench), 
may bo dentigoious 

The structure of the skull is so exceedingly complex 
and varied that it is impossible within the limits of tho 
present article to do more than give tho above general 
indications For further paiticulars the leader is referred 
to the anatomical details which will bo found in the 
several articles of this work which are devoted to the 
description of different single groups of Vertebrate animals, 
and especially to the description of tho skull of Man in 
the article Anatomy 

APPBNDICULAB SKELETON 

This pari of the internal skeleton of Vertebrate animals 
normally supports two pans of limbs only, but in ono 
class — ^that of Fishes — there are azygous structures— -the 
unpaired fins — which, as before said, must be reckoned as 
belonging to this category These latter will be more 
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conveniently treated of later The vhole appendicular 
skeleton may, hovevei, he wanting, as in the Lampiey 
and m most Serpents 

The Sheldon of the Paii ed Zii/ibs — The paiied-hmb 
skeleton normally consists of that of an anterior, pectoral, 
or thoiacic pair of limbs and that of a posteiior or 
pelvic pair In certain species theie may be but a single 
pair of limbs, which may eithei be the pectoral pan, as, 
ey, in the Amphibian genus Stien, or the pelvic pan, 
as in the Tbeptilian genera Btpes, and Ophtodes 

normally each pan consists of diveiging appendages — 
the limb skeleton piopei — attached to a solid stiuctuie 
embracing parts of the tiunk, a limb-root or hmb- 
girdle A thoiacic limb-gndle may exist in a well-de- 
veloped condition without any limbs attached to it — as 
in the Slow-Worm {Anguis), but theie is never a well- 
developed pelvic girdle wuthout a ludiment of a pelvic 
limb 

In all Vertebrates above Fishes the limbs are divisible 
into a mam pait of the limb — aim oi leg, — wuth a distal 
pait or extremity — “manus” (hand) or “pes” (foot) 
We sometimes find (as in Liahs, Python, and Balsemi) a 
rudimentary development of the skeleton of the leg 
without any ludiment of a pes , but wm ne\ei find any 
rudimentary development of an arm -without any ludi- 
ments of a manus In the paiied limb, as ive have seen, 
a limb-giidle may be piesent without any pait of a limb, 
but no part of the limb skeleton is evei developed with- 
out any limb-giidle Normally the two limb-girdles aio 
attached in a solid mannei to the axial skeleton, in dif- 
ferent modes 

Noimally the pectoial giidle is only thus connected 
with the axial skeleton by its vential pait, oi with the 
ventral part of that skeleton, j e , with the stcinum, wlnlc 
it ends fieely above, being doi sally connected with the axial 
skeleton only by soft stiuctuies In Fishes, however, it 
may abut by its doisal oxtiemitics on each side against 
the neuial legion of the spinal^ column, as in Raia 
clavata, or be connected with the fiead by skeletal stiuc- 
tuies, as in Bony Fishes, e g , Peich, Cod, &c , — ^having all 
the time no connexion with the spine by its vential pait 

The pelvic girdle, on the contiaiy, is noimally connected 
by its doisal part solidly -with the axial skeleton, though, 
as in Fishes, it may not be at all so connected It never, 
however, abuts veiitially against the axial skeleton as does 
the thoiacic girdle 

Appendicular Skeleton of Yei tebrates above Fishes 

The paiied limbs ot all animals above Fisbos aie foinied on one 
type, and difiei gieatly fiom those of the last- mentioned class It 
will he conveiueiit to descube fiist the geneial condition of tho 
limbs in Mammals, Buds, Reptiles, and Anudiibians 

Both the thoiacic and pelvic limhs of these animals aie divided, 
as befoie said, into mam paits (arm and leg) and extiemity (maims 
and pes) Each mam pait is fuithei subdivided into a pnoximal 
segment (upper aim and thigh) and a distal segment (foi e-arm and 
lower part of the leg) Each extiemity is subdivided into a loot 
portion (“ caipus ” and “ taisns ”), a middle poition (“metacarpus" 
and “metatarsus”), and a teimmal poition known as the digits 
Thus the skeleton, e g , oi the hand of Man is composed of— (1) 
tho loot part of the hand oi the “ caipus ” (made up of eight small 
bones) , (2) the middle part of the hand oi “ nielacarpus " (mado 
up of five long bones enclosed m tho flesh of the palm) , and (3) 
that of the digits, ^ c , of the thumb (oi “pollox”) and of the four 
fingers, while the gieat toe (oi “ hallux”) and the four othei toes 
aie the “ digits” of the jies 

The joints between the proximal and distal segments of the main 
part of each limb are the elbow and the knee and these Siie turned 
mostly (as in om selves) m opposite dnections Pimntively, how- 
ever, m all animals and permanently m some {e g , Tortoises), both 
these joints are so conditioned as to open inwaids — ^the elbo-w and 
knee being both dnected outwards — while the palm of the manus 
and the solo of the pes aie also both inwards m the embryo, and 
in the adult aie applied to the giound, the digits of each extremity 
bemg dnected outwards This is the position in which the coiie- 
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spondence in structure betw een the thoiacic and peb ic limbs is most 
obvious, and m it the whole suiface of the limbs, which (on account 
of the muscles theie placed) is known as the “ exteiisoi suiface, 
IS turned outwards, wheieas that known as the “flcxoi ” suiface is 
turned mwaids, while the pollex of the maims and the hallux 
of the pes aie both in fiont of then lespective extiemities, This 
pumitive condition is alteied dming the piocess of development 
of Man and most an breathing Vertebiates, the knee becoming 
bent forwaids and the elbow backwards, while the foie aim is 
twisted by a movement called “pionation,” so as to enable the 
flexor 01 palmai suiface of the manus to he applied m a diiection 
piarallel to that of the flexor oi plantar surface of the pes 

In Bats the thigh is turned backwards, so that the knee bends 
backwards like an elbow Wcie it necessaiy in these animals to 
apply the sole of the pes to the ground with the digits forwaids 
(as m most animals), theu a pionation of the lowci leg would be 
needed ill them, similai to the pionation of the foie-aim, which, 
as above said, takes place m tlie majoiity of animals lieie lefeiied 
to — air bieathiiig Vcitebiates 

The Tlmaoic m Pectoial Limb Girdle — The shoulder gii die 
normally consists of the following bones oi caitilages — (1) a 
supeiioi poition, generally a more oi less bioad plate of bone, 
called the scapula,' the upper pait of whieh may lemam 
cartilaginous and moie oi less distinguishable as a supiascapula , 
(2) a posteiioi iiifeiioi portion, named the coiacoid which may oi 
may not be continuous with the scapula, and may have additional 
paits 01 subdiiisions distinguished as the coiacoid piropoi, pie 
coiacoid, and epicoiacoid , at tho junction of tho scapula and 
coiacoid theio is a concave aiticnlar suiface — the glenoid cavity, 
into which the pectoial Innb is aiticulated , (3) an aiiterioi 
inloiioi poition, called the clavicle, which may abut against an 
azjgous median stiuctmo known as an inteiclavicle, the two 
being distmguislied fiom the othei elements of tlio giulle by bemg 
moie 01 less cutiiely membiane bones 

These stiuctuies aie found w’ell developed in many Lizaids and 
quite exceptionally 111 Monoti ernes amongst Mammals In them 
and ill Buds, the coiacoids aie largely developed, while they lemain 
mere pioeesses of the scapula miion-MonotiematousMamnnls, and 
somctmies are quite ludimoiitaiy In such Maiiiiiials the jiBCtoial 
uich IS only completed iiifciioily by the clavicles which abut 
against tho stoiiium, but sometimes (as, eg, in Ungulates) aie 
altogotliei absent Tlio “ moiiy thought ” of jBuds is a clavicular 
‘•tiuctiue In Amphibians the two halves of the sliouldoi guclle 
aio each foimed of a contiiuioiis plate Some anatomists lockon 
pait of tins as lepiesentmg a clavicle, but this doteimmatiou !'■ 
vciv doubtful 

The PcUio Oil die — This giullo, like tho foimei one, noimally 
consists of tliiee paits— one doisal, the ilium, and two lontral, 
wlioicof tlio more anteiioi is the pubia and the posteiior the 
ischium, and all these aie cartilage bones The pubis genoially 
meets ventially its follow of tlio opposite side, but not always so 
Thoisehia meet ventially moie laioly In Buds and ceitam oxtmet 
Rcpitiles a thud eloniciit, the post-puhis, inteivenos between the 
iscluum (moie or loss paiallel to the latter) and a pubis which may 
be fully 01 only ludmientaiily developed At the junction of the 
ilium and the vential pelvic elements theie is a concave aiticulai 
suiface foi the pelvic limh, the acetabulum An mteival between 
the pubis and iscluum of each side is known as the obturator 
foramen We find amongst Amphibians theie is a pcniliai cai tilagp 
in the vential median hue m front of the pubis, winch has been 
called tbo prepubic caitilage ^ In Maisnpials and Monotionies a 
bone extends fonvaids in fiont of eacb pubis, and those bones aie 
know’ll as tho mai supial hones 

The Limbs —Tho geneial condition of these organs and the bones 
snppoitmg tlioin ni Yeitcbiatcs above Eishes ha-vnig aheady been 
indicated, it lemains lint to fill in a few details as to then normal 
stinctuio and its pimcipal vaiieties 

A Pectoial — The bone of the upper aim is called the Tiumeius, 
and 13 more or less cylindrical in shajie, with an expansion at each 
end It may, however, be almost as broad as long, as in the Mole 
and some Cetacea The low’er aim is geneially’ fiunished w itli two 
bones, the radius and the ulna, placed side by side The ulna may 
be more or less aboitive, as lu Ruminants and Bats, but it may 
be tho laigei of tlie two fore-arm bones, as is ilie case amongst 
Birds 

The carpus may have its parts nioie or less permanently 
cMtilaginons, as m some Uiodeles and Cetaceans 

Taking tho caipus of Man as a type of the ossified caipus (for 
fuithei details, see Anatomy), it consists of the eight following 
short bones ariaiiged m two tiansveise rows The proximal row 
(that next the aim) includes tho scaphoides, Innaie, cuneiforme, 
and pisifoime, while the distal row (that next the fingers) comprises 
the trapezium, trapazoides, magnum, and uncifonne— starting, in 
each enumeration, from the thumb side of the manus Thepisi- 
foime stands out from the lest, and is reckoned as a sesamoid bone 

^ Balfour, loo cd., p 4-99 
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or ossification of a tendon, rattier tlian a tiue carpal ossicle Tlieie ] 
may be an analogous sesamoid ossicle on the othei side of the wiist 
(on the side ot the scaphoid) even in Apes, and this obtains its 
maximum m the Mole, -wheie it stiengthens and bioadens the 
manus for digging The tuie caipal bones may he moie numerous 
01 less numerous than in !Man Thus tlieie may be an ossicle — 
called inteimedinm oi centi ale— placed in the mid Ime between 
the two lows of caipalb, and this may be double, as m Ciypto- 
byanclius and some Sibeiian Uiodeles The unciforme may also 
be represented by tuo hones, as amongst Chelonians , the pisifoime 
IS often absent, and also the tiapezium The bones of the distal 
row are the less constant in immhei and development, and they 
may coalesce with the metacaipals, as lu the Chameleon Their 
development is lekted to that of the digits with which they 
articulate All the tiue pioximal carpal ossicles may unite into 
one bone, as in Fte/ 02 ms, and the whole carpus may he leduced to 
two distinct bones, as amongst Birds 
The metacaipus, when fully developed, consists of five lather long 
metacarpal bones, as in Man There may, however, be hut two, 
and these united into what is called a “ canon bone ” (as in Sheep, 
Beer, &c ), or there may he but a single one, as in the Hoise, — 
answeiing to Man’s thud nietacai pal They vary inielative size and 
pioportiou in diffeient animals, but aie most remaikable foi their 
length and slenderness m the Bats, while they aie much elongated 
m the Horse and most Euminants 
As to the digits, theie may bo but a single one, as in the Iloise, 
01 two, as m Ruminants and the Mai supial known a^Ghosiopus 
Theie may be tliiee, as in the Rhinoceios, the Pioteus, and in SegiSj 
or theie may be foui The digits aie nevei ceitamly nioie than five 
(except by monstiositj ), although in the Ichthyosamus extia mai- 
ginal bones along the manus gii e at least the appeaiance of moie 
■When a digit is w'antiug it is geneiallv the pollex (thumb), as m 
Spider Monkeys, but it may be the fifth, as in Pteiodactyles, or 
both fourth and fifth may be wanting, as iii Biuls The pollex may 
he more or less opposable to the otlieis, as in Lemuis, most 
Monkeys, and in Man, oi two digits may be opposed to the othei 
three, as in the Chameleon 

The second digit may ho gieatly leduced, as in the Potto, or the 
thud may be disptopoi tionally slondei, as in the Aye-Aye, oi thick, 
as in the Gieat Armadillo The digits may he enoiniously elongated, 
as in the Bats, oi slioit, as lu the Alole and the Laud Toi tomes 
They may bo veiy imperfectly developed, as in Buds They may 
he so united by dense timuo as to be quite incapable of sepai ate 
motion, as in the Cetaceans The bones of the hngeisaie called 
phalanges, and theie aio always thiee of them to each digit except 
the pollex, which has but two iii all Mammals with tlie exception of 
certain Cetaceans, which have moie Theie may he as many as 
fomteen phalanges ui ono digit in U-ldbioceflmhis The pioxunal 
row of these bones may become ancliylosed to the metacaipals, as 
in the Thiee toed Sloth In Reptiles the uumbeis of the phalanges 
often inciease fioin two in the pollex to five m the fomth digit, as 
m the Momtoi The ahoitivo manus of Buds has at its best hut 
thiee digits, with two phalanges to the pollex, thieo to the index, 
and one or two to the third digit The phalanges aie veiy iiumoi ous 
in the Ichthyosamus and Plesiosauius 
B Fdxivi — The hone of the thigh is called the fcmui , and is a 
long hone which vanes less m its foiin and piopoition in diffeieiit 
animals than does the hiuneius It is, howevei, iclatively veiy 
shoit in the Seals, and still slioitei in the Ichthj’-osauius 
In front of the kiiee-jomt theie is genoially piesent a laige 
sesamoid hone knowm as the knee pan oi patella This, howevei, 
may even in Mammals be veiy small, as in Bats and Seals, oi 
wanting altogether, as in the "Wombat 
The leg below the kuee is siippoited by two long bones, the 
iihia and the fibula, placed side by side, whoicof the foimer is 
the more inteinally situated, the laigei geneially, and the more 
constant The two bones may anchylose togethei at each end, as 
m the Aimadillos, oi they may do so only below oi only above , the 
two bones may ho completely fused togethei, as in the Piog The 
tibia may be the only long bone, thiougli the small development of 
the fibula, as m Ruminants and the IToise The fibula may be quite 
styliform, as in Birds, oi it may he developed iiifeiioily but bo 
atiophied at its uppei end, as in Bats It may be repiesented only 
by a small ossification outside the lowei end of the tihia, as m the 
Ox, and with this theie may exist a stylifoim ludiment of its uppei 
part, as in the Elk 

The joint by which the foot moves on the leg is situated between 
the lowei end of the log bones and the taisiis in Mammals anti Am 
plubians In Buds and Reptiles, howevei, this joint is placed in 
the taisus, the pioximal pait of which is in mly connected with the 
leg, while its distal pait is fiimly connected with the raetataisus 
The taisus of Man consists of seven iirogularly shaped, moie oi 
less shoit hones Of those the astiagahis joins the tibia and has 
the os calcis beneath it and the naviculaio in fioiit of it, while the 
metataisals are suppoited (fzom the gieat too outwoids) by the 
internal, middle, and external cuncifoimbonos and by the cuboides, 
which 13 connected with the fomth and filth metataisals 
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The taisus may have its paits moie oi less permanently eartila- 
ginoiib, as in some Urodeles The nuinbei of its bones, or cartilages, 
may he as many as nine, as in the Salamander, or be i educed to 
thiee, as m Pioteus, oi perhaps to two, as in Ophiodes Two 
taisal hones (the os caleis and iiaviculare) may take the form of 
long hones, as in Galago and especially in Tarsius These two bones 
and the astragalus may be repiesented by a single hone, as in many 
Lizaids, or may eaily unite with the tibia, as in almost all Buds 
The astragalus may be lepiesented by two bones, as in Uiodeles 
It may have an extra ossicle annexed to it, as in the male 
Oi nithoiTiynchus and Echidna Two extra ossicles may be attached 
to the tibial side of the foot, as in the true Porcupine {Oei colahes) 
The naviculaie may anchylose with one of the distal taisal bones, 
as in the Ox and Deei, where it unites with the cuboid The distal 
bones aie less constant than the otlieis, and they may anchylose 
with the metataisals, as in Birds, the Chameleon, and the Three- 
toed Sloth The cuboid may he repiesented by two bones, as in 
ceitam Uiodeles The internal cuneifoime may he wanting, as in 
the Ox, or coalesce with the middle one, as in the Horse 

The metataisus when fully developed consists of five rather long 
metatarsal bones, as m Man, and never of moie There may be 
but a single developed metatarsal, as in the Hoise (the third) and 
Chmi opus {the fourth), oi two fused together, as in the Slie^, Deer, 
&c , 01 three fused togethei, as in the Jerboa, or fom so fused, as 
in many Buds Theie may be hut two metataisals well developed, 
as in the Hog, oi three, as in the Rhinoceios, or foiii, as in the 
Dog They aie never enoimously elongated like the metacarpals 
of Bats, but they may all be extiemely shoit, as in Land Toitoises 
and the Ichthyosaurus 

The digits \aiy xn numhei, as has just been indicated with 
lespect to the metataisal hones sustaining them 

when one digit is wanting it may be the fifth, as in Birds, or 
the haUux (first or gieat toe), as m the Hare The thud and 
fomth digits may he only functional ones, as in the Ostrich , but 
the thud may ahoit, leaving only the fouith, as m Ohosropiis, oi 
the fomth, leaving only the thud, as in the Hoise The fouith 
and fifth may he the only functional ones, as in the Kangaioo 
The hallux may be opposable to the other digits, as in Monkeys, 
Lemins, Opossums, and Phalangeis, oi the fiist and fouith digits 
may he opposed to the second and thud, as m Paiiots , oi the hist 
and second to the thud, fouith, and filth, as m the Chameleon 
The phalanges of the digits aio in Alan’s whole class always thiee 
to each digit except the hallux, which (liho the pollex) has but two 
— save in the Oiang, wheio it may have but ono phalanx They 
may he much moie numeious than in Mammals, as in the pes of 
the Ichthyosauuis and Plesiosauius The niiinbeis of the phalanges 
as we piocccd fiom the fiist to the filth digit may be 2, 3, 4, 6, 4, 
as in Lizaids geneially, or 1, 2, 3, 3, 2, as in the Salamandei, oi 
2, 2, 3, 4, 3, as in the Fiog In Buds (wheio tlie fifth digit is 
moio developed) the luimhois of the phalanges, piocoeding lioin 
the hallux, aie mostly 2, 3, 4, 5 , hut they may he 2, 3, 3, 3, as m 
the Swifts, 01 2, 3, 4, 3, as in the Goatsuckeis 

AppendAculai SLehton of Fishes 
The Paired Lwibs ■ — Most Fishes possess two pans of limbs, 
known as the pectoial and vontial inis, which lospcctivoly coi- 
lespoiid to the pectoial and pelvic limbs of liighci Veitclnatcs 
These limbs aio attached to coiicsponding hmb-gudlcs, whoioof 
the pelvic gudle is always infeiior in development and nevoi attains 
the laige lelative piopoitions and fixed position of the pelvic gudle 
of non-Piscme Vertebiatos 

Yeiy often, howevei, the ventral fins aio entirely wanting, and 
the pectoial fins aie sometimes wanting also In the lattei case 
theie IS usually present moie or less of a pectoial limh-giidle, 
though it may be, as in Murssno^ohib, little moie than a filament 
In all non-Piscmo 'V’ortohrates the light and loft limbs aie 
symmetiically and equally developed, but in the Flat Fishes 
(Pleuronedidss) one pectoial fin may be laigei than the othei, oi 
ono may disnppeai, as in Monochirus 
The situation of the paiied limbs is, in Elasmobranchs, Ganoids, 
and a good many Teleostcans, similai to that they hold in highei 
Veitebiates, hut in some othei Teleostcans (such as the Fishes on 
that account called “thoracic”) the vontial 1ms aio placed fai foi- 
wards so as to come immediately behind the pectoial fins, while in 
yet other Teleostoans (known on that account as “ juguLii ” Fishes) 
they aio placed even in fiont of the pectoial fins 

The pectoral gudle may consist of a simple cartilaginous arch, as 
in Elasinohiaiiohs, oi it may ho composed, as amongst Teleostcans, 
of two hones meeting vcntially, each being commonly regaided as 
a clavicle which is continued up dorsally to the skull by the inter- 
vention of a supraclaviolo and a post-temporal Besides those theie 
IS a caitilaginous element on each side which usually ossifies in two 
pieces, the nppci one of which is reckoned as representing a scapula 
and the lowei one a coracoid Theso parts are anuoxed to the inner 
side of the clavicle, whore also thoio is sometimes found a styliform 
bone, more dorsally placed, called the post-clavicle 
The pehie girdle is represented in Elasmobranchs by a transverse 
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caitilaginons stmctuie foimed of two sepaiated oi two mediatiU- 
iinited pieces, eacli of whicli sometimes, as in Glummia and Callo- 
0 li yncJius, shows much i esemblancc to the innominate bone ot highei 
Yeitebiates in that it sends up a piocess simulating (and piobably 
representing) the iliac element and possesses a soit of obtmator 
foiamen In Osseous Fishes the pelvic giidle is noimally lepie- 
sented by two innominate bones niedianly joined, each ot which 
may, by rare exception, as in Lophius, send up a tall ilmin-like 
piocess In no Fish, howevei, does the pehis become solidly 
united with the spinal column In the caitiiaginous Ganoids it is 
veiy ludimentary, and each lateial poition (which has a slightly- 
developed pubic and iliac process) is separated from its fellow on 
the opposite side, while in Lapulosirm theie is only a single simple 
median caitilage with no iliac piocess 

The skeleton of the pcdoial limb, oi fin, of most Elasmobianchs 
consists of three consideiable basal cartilages, placed side by side, 
aiticulating with the pectoial aich, and named the pioptei 3 giiim, 
the mesopterygium, and the metaptei yginm Of these the piopteiy- 
gmm 13 pioximal oi anteiioi in position To the distal ends ot 
these are articulated a numbei ot slender elongated more oi less 
segmented ladial cartilages, and to the distal portions of these are 
annexed the horny fin-iays which form, the solid suppoits of the 
distal portion of the fin 

Sometimes there may be but two and rarely only one basal 
cartilage, which one must then be considered as lepiesenting tbe 
whole three condiffeientiated In Gcra.tod.us there is a single basal 
cartilago followed by a senes of small caitilages — seoondaiy ladial 
cartilages diverging from both sides of that senes and having hn- 
rays annexed to them In Lepidositen the limh skeleton is still 
more simplified, consisting only of a single senes of short slendei 
cartilages with small fin-iays attached to one side alone, without 
the intervention of any radial cartilages 

In some Bony Fishes {eg , Polyptaius) the basal caitilages are 
moie 01 loss ossified, as are also most of the ladials next them, while 
to these small cartilaginous ladials aie annexed, which suppoit 
ossified fin -rays In some other Ganoids certain of the ladial 
cartilages articulate directly with the pectoral aicli In the 
TcUostei a few, not above hve, more oi less ossified caitilages lie 
side by side and aiticulate with the pectoial aich, and one oi 
more rows of small caitilages succeed to tiiem These tw o elements 
lepiesi^it the basal and ladial caitilages ot Elasmobianchs, and to 
them aie aiticulated the relatively large fin-iays which makeup 
the fax greater pait of the Teleosteaii pectoral limbs 

The skeleton of the ventral fiii oi polvio limb is almost always 
more simple than that of the pectoral one Only very laicly, as m 
Ceratodus, Lepidosiren, and Callor hynchus antai ctiais {‘ica Trans 
Zool Soc , vol X p 455, and plate kxi\ figs 3 and 4), have they 
a close, 01 pietty close, lesemblaiico Generally the Elasmobiarrclr 
ventral Irmb rs supported by an elongated car triage, tire basrpteiy- 
gium, wlrrch artrcuiales with tbe pelvic cartilages and bears on its 
ventral border a senes of cartilaginous ladialia with which the 
fill-rays aio connected In Polyodon foliim there are only ladials 
wliibli support fin-rays hut are not themselves sujipoiled by any 
basipteiygium, not is tbeie any pelvic cartilage In tiro Tcleostei 
the hn-iays are directly attached to the osseous pelvic elements 
The Unpaired Appendicular Elements — Besides tiro two parrs of 
limbs there are, as has been mentioned, ceitain azygous stiuotiues 
commonly known as the iinpaued oi azygous fins o: limbs They 
are only tound in Fishes, and consist of the doisal, caudal, and anal 
tins These may all run one into the othei and form a continuous 
fin fringe to the body from the bead round the tail and forward 
again to the vent, as in Eels and many Gadoid and Blennioid 
Fishes In most cases, how’evei, there are one or two distinct 
dorsal fins, and an anal fin also distinct fiom the caudal one 
The stiucture of the dorsal finin Elasmobianchs is singularly like 
that of then paired fins, inasmuch as it is supported hy an elongated 
or segmented basal cartilage or cartilages, liom tbe doisal margin 
of which radial cartilages (geneially elongated, slender, and seg- 
mented) proceed, havrng the fin-rays connected wrth them drstally 
The basal cartilages may or may not be directly connected oi become 
confluent mth the subjacent spinal skeleton There may be (as in 
the second dorsal of Gallor hynchus antarcticus) but a single longi- 


tudinal senes of more or le&s elongated cartilages side by side, like 
radial cartilages devoid of any subjacent basal cartilages In the 
Teleostei the hn-rays may be osseous and in the form of more or less 
stioiig spines, oi soft and of a lioin-like consistency, and segmented 
both vertically and hoiizontally , and fin-iays geneially consist of two 
(light and left) halves, which, although closely applied together for 
the gieatei part of then length, diverge pioximally to embrace the 
skeletal element to which they aie annexed These latter elements 
in the Teleostei aie small ossicles or eliondrifications, termed “ mter- 
spmous bones oi cartilages ” They extend upwards between the 
ueuial spines of the axial skeleton and the dorsal surface ot the body 
Anal fins are essentially sirailai in composition to dorsal fins 
The caudal fin is modified according to tbe condition of tho 
posterioi teimination of the axial skeleton, the different condition 
ot w hich in Fishes has already been noticed (p 112) Much- modified 
axial elements generally form the support of the fin rays, but the 
uumcious complex and varied conditions which these parts may pie 
sent in difieient forms is a matter ot ichthyology, which can hardly 
find a place in a general description of the Yeitebrate skeleton 
Natur e and Or igm of Appendicular Skeletal Parts — 
From tlie researches of the late Prof BaKoui it appears 
that the paired limbs arise as diffeientiations of continuous 
lateral folds oi projections from the surface of the body, and 
the azygous fins arise as differentiated projections fiom its 
doisal and vential surfaces. Thus all these appendiculai 
parts may be viewed as different species of one funda- 
mental set of parts (pteiygia), for the sum total of which 
the teini “ sympteiygmm ” has been proposed (see Trans 
Zool Soc, vol X pp 481, 482) The paired limbs and 
azygous fins aie of similar origin and natme Separate 
iiairow solid supports, in longitudinal series, and with 
their long axes directed more or less at light angles with 
the long axis of the body, weie developed in varying 
extent in all these four folds or projections These sup- 
poits have, it would appear, very often united to form 
basal caitilages, the oiigmal single and united condition 
peisistmg m such forms as the ventral fin of Polyodon 
and the second dorsal of Callor hyneJmSy both already 


noticed 

The paiied limbs aie thus, in all probability, essentially 
peiipheral stiuctures which have become more or less 
closely connected with the axial skeleton TJieir pioxinial 
parts uniting and growing inwaids have often become 
diiectly connected with parts of the axial skeleton Thus 
the limb-giidles seem to have arisen, — namely, as ingrowths 
fiom the basal caitilages of the limbs, and therefoie the 
whole appendicular skeleton belongs to a different skeletal 
categoiy from that of the head and spinal column or axial 
endoskeleton 
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SKELTON, John, an eccentric English scholar and 
poet of the 15th century Mr Dyce, the editor of his 
works, fixes his birth about 1460 His first essay in verse 
was a poem after the manner of Lydgate on the death of 
Edwaid IV (1483) He lived to pay compliments to 
Catherine, wife of Henry VIII , to jeer at the Scotch over 
the battle of Elodden, and to make fierce attacks on 
"Wolsey, and is supposed to have died in 1629 In 
general intellectual force, fierceness of invective, wildness 


of buffoonery, and coarseness of language Skelton bears 
some likeness to Swift But he stands by himself as one 
of the most eccentric and paradoxical characters in English 
literature He began life apparently as the proteg6 of a 
pious, learned, and literary lady, the mother of Henry 
VII , who founded St John’s College and Christ’s College, 
Cambridge, and translated devotional works from the 
French He was himself one of the most notable scholars 
of his time, was appointed tutor to Henry VIII, was 
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hailed by Erasmus (whether ea ofiao or p opter merita is 
left to conjecture) as “unum hterarum Britanniarum 
lumen et decus,” was proclaimed poeta laweatus by both 
universities, and frequently applied this title as well as 
that of oyatoi legius to himself without challenge At 
about the age of foity he took orders, and was appointed 
rectoi of Diss in hforfolk, wheie he seems to have spent 
the last twenty-five years of his life Yet this eminent 
scholar and churchman is the author of the oldest and the 
best drinking song in the English language — the drinking 
song in Gamm&i Gurton^s Needle, and of one of the 
coaisest poems in any language — The T%innvng of Ehnoi 
Bmvtmng He is the author of a satire against the clergy 
of his time — Cohn Gloat , — unsurpassed in preRefoima- 
tion literature for direct and merciless ridicule, and of a 
satire against the great cardinal when at the height of his 
greatness — Why corne ye not to Conti ? — boiling ovei with 
ferocious invective and insolent contempt At the same 
time he had such a repute foi rough wit and irregularity 
of life that he became the hero of a book of “meriy 
tales ” These mythical tales were probably in the mind 
of the historian who has described Skelton as a “ribald 
buffoon,” “a profligate and ill-living wietch” Whethei 
the real Skelton desen ed such epithets is doubtful, his 
verse undoubtedly contains much that may fairly be 
desciibed as iibaldiy and buffoonciy It has not a tiace 
of the chivalrous spiiit of Chaucei, and his most chaiactei- 
istic form, known as Skeltonical verse, is ivaywaid and 
unconventional — adopted as if in mad defiance of rcgulai 
metre Still, as Skelton himself claimed foi it, “it has 
in it some pith ” 

“ Though my lyms be lagged, 

Tattered, and jagged, 

Rudely lain beaten, 

Rusty ‘ind moth-eaten, 

If ye take well thoiewith 
It hath in it some pith ” 

Cohn, Clont, Why come ye not to Court ? and The Bool 
of PhiUp Spattoiv — which Coleridge pionounced “an 
exquisite and oiiginal poem ” — are wiitten m this mctic 
The Bowge (ship) of Coutt, a satiiical vision of poisonified 
abstractions, is more conventional in foim, and was prob- 
ably one of his eailier woiks Both it and his inteilude 
Magnificence show gieat powei in the vivid description 
of character 

SKIMMER, the English name bestowed by Pennant ’• 
in 1781 on a ISTorth-iimerican bird which had aheady 
been figured and described by Cateshy {B Carohna, i pi 
90) as the “Cut-water,” — as it appears still to be called 
on some parts of the coast,® — remarkable foi the unique 
formation of its bill, in which the maxilla, or so-called 
upper mandible, is capable of much vertical movement, 
while the lower mandible, which is consideiably the 
longer of the two, is laterally compressed so as to be as 
thin as a knife-blade This bird is the Ithynchops nigt a 
of Linnmus, who, however, united with it what proves to 
be an allied species from India that, having been indicated 
many years before by Petiver (6Vf?op7i Natutse, tab 76, 
fig 2), on the authority of Buckley, was only techmeally 
named and described in 1838 by Swainson {Anvni Mena-- 
genes, p 360) as M alheolhs A thud species, i? 
ros7m, inhabits Africa , and examples from South Ameiica, 
though by many writers legarded as identical with B 
mgta, are considered by Mr Saunders {Pi or Zool Sonctg, 
1882, p 522) to form a fourth, the li melanura of Swain- 
son {lit supta, p 340) All those resemble ono another 

^ “I call it Shimmer, fioni ilie mannoi of its collecting its food 
with tlio lowei mandililo, as it flies along the smface of the watei ” 
(Gen of JBinh, p 52) 

® Other English names applied to it in Amoiica are “ Razorbill, ” 
“Scissorhill,” and “Shearwatoi ” 


veiy closely, and, apart fiom their singularly-formed bill, 
have the structure and appearance of Terns [qv) Some 
authors make a family of the genus Bhynchops, but it 
seems needless to remove it fiom the Landis (Gull, vol 
XI p 274) In breeding-habits the Skimmers thoroughly 
agree with the Teins, the largest species of which group 
they neaily equal in size, and indeed only seem to di-ffer 
fiom them in the mode of taking their food, which of 
course is correlated with the extraordinary foimation of 
their bill (a n ) 

SKIN DISEASES These form a large and impoitant 
class In numbei they are very extensive, owing to the 
varied foims of morbid change which the skin textuie 
may undeigo, no less than to the different portions of the 
structure and its appendages which may be specially 
affected Further, the modifications of the typical forms 
of these diseases which aie to be observed have led to 
arrangements and classifications of very complex character 
and multiplied gieatiy then nomenclature Skin diseases 
aie legaided by the physician as of gieat importance, not 
only fiom the fact that moibid action in this texture must 
have a powerful influence on the general health and may 
bung in its train other maladies, but also because they 
are not unfieqiiently themselves the expression of constitu- 
tional conditions, inherited or acquiiecl, the recognition of 
which is essential to their effectual tieatment In older to 
clearness of dosciiption it is necessary to make use of some 
method of classification Various airangements have been 
adopted by wiiteis on the subject, but the following 
appeals sufficient foi the present purpose — 

I Disoidcrs of the secreting apjjaiatus (of tho seba- 
ceous and sweat glands), 

IT Disordcis spocicdly i elating to nutrition (liyperiio- 
phics, atiophics , new foimations , pigmontaiy changes) , 

III Inflamraatoiy affections (ciythomatoiis , papuloi , 
vesiculai , imstulai , squamous or scaly) , 

IV Noiuoscs (noivoiis disordeis) , 

V Paiasitic aftcctions (animal , vegetable) 

I Dlsoruers op the Secreting Apparatus — (1) Of 
the JSircat Glands — Tho chief moibid conditions aie cxccs- 
sue siv eating {hyper idtosis) and foetid sweating {btotitt- 
dtobis) Excessive sweating is a symptom observed in 
various diseases, such as phthisis and ihoumatic fever, but it 
may exist apart fiom such conditions, and eithci be goneial, 
affecting the whole body, oi confined to a part, such as the 
axillai, head, hands, feet, oi, as in some laio instances, tho 
one half of the body Some poisons habitually porspiio, 
often to a great extent, on making any effort, yet nevei 
appeal to suffoi in health, although tho discomfort is 
considerable Excessive pcispuatioii may often bo pre- 
vented by the habitual use of the cold bath, and by tonics, 
such as non, quinine, strychnia, &c Locally, the use of 
astiingent lotions of vinegar or a weak solution of load 
will also be of service Biomidrosis or foetid sweating is 
often associated with the founcr condition, and it too may 
be general or local It most frequently affects the foot, 
especially in those who have much fatigue, and is a souico 
of much peisonal discomfort as well as of annoyance to 
others. It is apparently due to lapid decomposition in tho 
poispiration ■which has saturated tho stockings, and foi its 
treatment it is essential that these should be frequently 
changed and the feet washed several times a day, diicd 
carefully, and dusted with some antiseptic powder, such 
as boracic or salicylic acid mixed with staich or French 
chalk Hebra recommends tho application to the feet of 
a composition of equal parts of olive oil and lithaigo 
plaster spread upon linen and used twice a day 

(2) Of the Sehaceous Glands — Behorrhoea is a term 

® For tho structure of the skm sea Anatomy, •t'ol i p 897 
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applied to describe an accumulation on tbe skin of the 
normal sebaceous secretion mixed up with diit and form- 
ing scales or a distinct incrustation On the head, where 
it IS commonly seen, it may inteifere with the nutiition 
of the hair and cause partial baldness A form of this 
disease occurs in young infants The main tieatment is 
local, consisting in thorough cleansing of the ijarts The 
crusts may be softened with oil and the afiEected skin 
regularly washed with soft soap and rectified spirit The 
sebum frequently accumulates in the sebaceous ducts, 
giving use to the minute black points so often noticed on 
the face, back, and chest in young adults, to which the 
term comedones is applied A form of this disorder, but 
of larger size and white appearance, is termed milmm 
These affections may to a laige extent be prevented by 
strict attention to ablution and busk friction of the skin, 
which will also often remove them when they begin to 
appear The retained secretion may be squeezed out or 
evacuated by incision and the skin treated with some 
simple sulphiu application 

Acne IS an eruption produced by inflammation of the 
sebaceous glands and hair follicles It may occui in con- 
nexion with the pieceding oi independently, and shows 
itself in the form of red pimples oi papules which may 
become pustulai and be attended with considerable 
surrounding initation of the skin This afllection is like- 
wise most common in early adult life, and occui s on the 
chest and back as well as on the face, wheie it may, when 
of much extent, produce considoiable disfiguiemtint It 
IS apt to pei-aist foi months or even years, but usually in 
time disappears entirely, although slight tiaces may 
remain in the foim of scais oi stains upon the skin 
Eruptions of this kind are sonietimes produced by the 
continued internal use of ccitain drugs, such as the iodide 
01 bromide of potassium The tieatment is similar to that 
for the previous affection, viz , busk friction of the skin, 
short ol pioducmg nutation, and the application of a 
sulphur lotion oi ointment Attention to the general 
health by suitable diet, tonics, exercise, &c , is a necessary 
adjuvant A vaiiety of this malady, to which the name 
acne rosacea is given, is a more severe and tioublosome 
disorder than that already mentioned It is chaiacteiized 
by great redness of the nose and cheeks, accompanied 
with nodular enlaigements on the suiface of the skin, 
which produce marked disfigurement Although often 
seen in persons who live too freely, it is by no means 
confined to such, but may arise in connexion with disturb- 
ances of the general health, especially of the function of 
digestion, and in females \^ith menstrual disorders It is 
apt to be exceedingly intractable to treatment, which is 
here too, as in the preceding form, partly local and partly 
constitutional 01 inter nal lemedies iirepaiatious of 
iodine and of arsenic are sometimes found of service 

Molluscum cojitagiosimi belongs to this class of skm 
diseases It consists of an enlargement of the sebaceous 
glands and occlusion of the ducts, and is seen most 
commonly on the face, body, or hands in childien, or on 
the breasts in women It is said to bo contagious, but it 
IS a raie form of skin disease 

II Disorders aeeboting I^utrition — (1) Hypertro- 
phies — A CO) n (clavus) is a local thickening of the skm, 
generally occurring on the toes There is hypertiophy of 
the epidermis, and in the centre of the corn there is usually 
a still denser mass, which, pressing down upon the subjacent 
sensitive tine skin, causes pain and may give rise to 
inflammation and snppuiation in the part When situated 
between the toes the com is softer than when on the free 
surface of the foot The tieatment consists in maceration 
of the hardened skin and the use of the knife or strong 
caustics Salicylic acid combined with ether and collodion, 
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painted over the parfc, is said to he useful in the case of 
soft corns 

A wart {yen uca) is an excrescence from the surface of the 
skin due to hypertiophy of the papillary layei of the 
cutis and of the epidermis This form of growth may 
also occur on mucous membranes Warts occasionally 
disappear spontaneously, or they may be excised, or care- 
fully touched with some strong caustic acid or alkali 

Ichthyosis or xeroderma consists of a general thicken- 
ing of the whole skin and marked accumulation of the 
epideimic elements, with atrophy of the sebaceous glands, 
giving rise to a haid, dry, scaly condition It generally 
first appears in infancy, and is probably congenital It 
differs in intensity and in distiibution in diffeient cases, 
and IS generally little amenable to any but palliative 
remedies, sucli as the regular application of oily sub- 
stances, although it IS not a fatal malady 

Eor elephantiasis Aialnim, see vol viii p 126, 

(2) Atiophies — The chief of these relate to the hair 
Canities oi whitening of the hair consists in the non- 
formation of the pigmental y matter which is normally 
present in the substance of tbe hair, and ocems generally 
as a slow senile change It may, howevei, take place 
piematuiely, in which case it is often hci editary, or it 
may bo associated with degenerative changes taking place 
in the system It is occasionally seen to occur tempoianly 
111 very young peisons in connexion with some defective 
condition of the general health Its development suddenly 
has not unfiequently been observed as the result of some 
btiong mental emotion 

Alopecia^ or baldness, is the loss of haii, which is most 
commonly a senile change and iriemediable, oi on the 
other hand may be piematuie, occuiiing either heredi- 
tauly 01 in connexion with some pievious constitutional 
moibid state {e g , aftei fevers or othei blood poisons), in 
w'hich latter case it may be only, although not always, 
tompoiaiy It appears to depend upon atrophic changes 
affecting the haii follicle, including obliteration of the 
capillary vessels, — the lesult of which is that strong hairs 
cease to be produced, and only feeble, short, and thin hair 
{lanugo) is formed, whicli soon falls off and is not repro- 
duced Usually the whole skin of the hairy scalp under- 
goes thinning and other atrophic changes as \vell as 
the hail follicle Sometimes the loss of hair occurs in 
distinct circular patches {alopecia areata), which tend to 
spread until the whole scalp is denuded The treatment 
of temporary or piematuie baldness beats reference 
especially to any known conditions affecting the general 
health , and tonics, baths, and other means to promote a 
vigorous skin function are useful Stimulating liniments 
containing spirits and canthaiidcs, the regular cleansing 
and model ate brushing of the paits, the application to 
the scalp of the constant cuiient of electucity, and various 
other remedies appear to bo of seivice in promoting the 
growth of hair 

(3) Few For rnations — {a) Lupus is a disease character- 
ized by the formation in the skin of tubercles or nodules 
consisting of new cell growth which has no tendency to 
further clevelopment, but to retrograde change, leading to 
ulceiation and destruction of the skin and other tissues in 
which it exists, and the subsequent formation of per- 
manent white scars Lupus vulgans is most commonly 
seen in early life, and occurs chiefly on the face, about the 
nose, cheeks, eais, &c , but it may also affect the skm of 
the body or limbs It first shows itself in the form of 
small, slightly prominent nodules covered with thin trusts 
or scabs These may be absorbed and removed at one 
point, but they tend to spread at another Their dis- 
appearance IS followed by a white permanent cicatrix 
The disease may be superficial in which case both the 
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ulceiatloa and leaulting &cai are slight (Jiqnis nmi- 
et^edens), or, on the othei hand, the ulceiative piocess 
may be deep and extensive, destioying a laige poition of 
the tissues of the nose oi cheeks, and leaving deep marks 
with much disfigurement {Iujuls exedem) Anothei form 
of this disease, teimed lupus ei ytheniatosus^ is of compara- 
tively mild chaiactei, and occurs on the nose and adjacent 
portions of the cheeks in the form of led patches covered 
with thin scales, underneath which are seen the widened 
openings of the sebaceous ducts, — this variety of the disease 
affecting specially that portion of the skin texture It is 
very slow in disappearing, but does not leave any marked 
scar Lupus is generally more frequently seen in women 
than m men, and it is held to he connected with a 
scrofulous constitution Its tieatment bears reference 
especially to this condition (see Sceofula) In the 
superficial variety the application of soothing ointments 
when there is much redness, and Squire’s method of slight 
linear incisions to destroy the increased blood suppily, are 
often sei viceable In the ordinary form the great principle 
of local treatment is to remove the new tissue growth 
This 13 most readily done eithei by solid points of caustic, 
of which the nitrate of silver is peihaps the best, thiust 
into the tubercles to break them up, or by means of a 
scoop (Yolkmann’s spoon) to scrape away the diseased 
masses Only by such means can the ulceration be 
arrested and healing brought about 

(6) Leprosy {elephantiasis Gi cecoi uin) may be regarded 
as belonging to this class of skin diseases, inasmuch as it 
consists in a new groivth of cell mateiial, like lupus, but 
with less tendency to disintegration and with a widei dis- 
tribution affecting the skin, mucous membianes, neives, 
&c, all over the body For its history and pathology 
see vol XIV p 468 sq Leprosy is not amenable to treat- 
ment, beyond attempts at palliation of the symptoms and 
by general hygiene 

(4) Pigmentary Changes — Chloasma is an abnoimal 
pigmentation, in the form of brown patches, either gene- 
rally diffused 01 confined to one pait, such as the fore- 
head and face, and occasionally seen in women suffering 
from uterine ailments Addison’s disease is connected 
with a moibid condition of the suprarenal capsules (see 
Pathology), and is accompanied with general bronz- 
ing of the skin, together with amemia and great and 
inci easing prostration Leucoderma is a change in the 
pigmentation of the skin, whereby it becomes white xn 
patches, with a tendency to spieacl and affect almost the 
whole surface, until a few dark areas alone remain to 
represent the oiiguial appearance of the skin It is some- 
times called white leprosy, but has no relation to that 
disease, nor is it of any special significance as regards the 
health Alhmism is an entiie absence of pigment from the 
hair, skin, eyes, &c The hair is usually white, and the skin 
exceedingly pale , and the eye has a pinkish appeaiance 
This condition is congenital It occasionally exists to a 
paitial extent in any of the textures named 

III. Inflammatoky Skin Affections — These cmbiaco 
tho following chief vaiietics — (1) diffuse (eiythema), 
(2) papular (lichen) , (3) catarrhal (eczema) , (4) vesicular 
(herpes, pemphigus) , (5) pustular (impetigo) , aud (6) 
scaly (jisonasis, jeityiiasis) 

(1) Difuse — This variety includes erythema (see 
Erysipelas) and its forms, erythema nodosum, 

which consists of spots and patches of daik red colom and 
slightly elevated, appealing on the front ot tho legs and 
back of tho aims in young poisons, mostly females The 
jiatclios continue foi a niimbei of days and then become 
fainter It is supposed to be connected with rheumatism, 
joint pama not unlrcquontly accompanying it Uriicar la 
01 nettle-rash is a diffuse redness of tho skin, accompanied 


with wheals of raised and paler appeaiance, not unlike the 
effect jiroduced by the sting of nettles oi ot insects, and 
attended with great irritation and itching Ceitain kinds 
of food, such as fruit and fish, produce this ciuptioii m 
some persons, as also some drugs, such as opium It is 
best treated by some soothing application, such as a 
solution of sal volatile, to which a little chloral has been 
added, and by attention to the state of the alimentary 
canal Roseola, which consists in the appeaiance of lose- 
coloured spots upon the body, is fiequently seen in 
children, and is apt to be mistaken for measles, but has 
none of the accompanying febrile or cataiihal symptoms of 
that disoidei, and is of brief duration 

(2) Papular — Lichen, an eiuption consisting of small, 
thickly-set, and slightly-elevated red points, more or less 
widely distributed over the body, and in the young some- 
what resembling scarlet fevei, but with only slight febiile 
symptoms aud no soie throat, usually results from digestive 
derangements, but apparently may also arise from exposure 

j to the sun, and it lasts but a short time Some forms, 
however {e g , lichen r uher ), are of chronic character and 
difficult of treatment The ordinary foiin requiies little 
beyond attention to the digestive organs and the appli- 
cation of a soothing lotion oi powder The chronic 
foims are best treated by the administration of arsenic 
Strophulus, 01 tooth-rash, or, as it is popularly teimed, 
“red gum,” an affection very common in young infants, 
belongs to this class of skm disordeis 

(3) Catarrhal — Eczema, one of the most common and 
impoitant of all skin diseases, consists of an inflammation 
of the true skin, of catairhal chaiactei, together with the 
formation of papules, vesicles, oi pustules, attended with 
moie 01 less discharge, and with itching and other 
symptoms of iriitation It may be eitlioi acute oi chiomc, 
aud presents itself in a variety of forms As regaids 
causation, it appeals impossible to assign any one condition 
as giving use to this disease It ocems fiequently in 
persons to all appearance in peifect health, and it may in 
such cases be a peimanent oi lecuiiing affection during a 
whole lifetime Again it is undoubtedly found lu persons 
who possess a nioibid constitution, such as the gouty or 
scrofulous , but apart fiom any such evident associations 
it seems in some instances itself distinctly hereditary 
Sometimes it is set up as tho result of local oi geneial 
iriitatiou of the skin in certain occupations, and it may 
exist in connexion with the piosenco of some other skin 
disease It is much moio common in men than in women 
Numerous vaiieties of eczema aio doscubed, accoidmg to 
its site aud duration, only the inoio impoitant of those 
can bo alluded to Acute eczema shows itself by redness 
and swelling of the skm, with the formation of minute 
vesicles, and attended with seveie heat and irutation 
Should tho vesicles rupture, a law moist surface is formed, 
from which a colom less discharge oozes, which when 
it accumulates forms thin crusts The attack may be 
general ovei the greater poi tion of the body, oi it may be 
entirely localized to a limb or other pait It usually lasts 
for a fow weeks and tlien passes off, leaving, hoivovei, a 
liability to rocuirence Such attacks may occiu as a result 
of digestive deiangemcnts, or m poisons of iheumatic oi 
gouty habit, and they tend to appeal at cci tain seasons, 
such as springtime They arc usually best treated by 
attoutioii to the gencial health, and by a simple aud 
caiefully-rcgulated diet, while locally somo soothing 
application, such as a weak lead lotion oi a dusting 
powdci of zinc, starch, or boracic acid, will be found of 
benefit. Chrome eczema shows itself in various forms, of 
which we note the most common In eczema r ubrurn tho 
disease affects a pait, very often a limb, as a severe form 
of inflammation, with gi cat redness, and weeping or oozing 
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of serous matfcei fiom tire law surface It gives use lo 
great irritation and pain, and may cause considerable 
disturbance of the general liealtli It may last for years, 
with intervals of partial recovery, but easily lecuiiing 
The skin of the limb becomes in time thickened and the 
limb itself much swollen In d)y eczema the skin, though 
irritable, remains dry and scaly In -pustvlai eczema, or 
eczema 'impehf/inodes, in addition to the cutaneous inflam- 
mation there occur pustules which break and the 
purulent matter forms yellow crusts upon the skin 
This form is very common on the heads of young 
children duiing the period of dentition The treat- 
ment of chronic eczema depends in great measure upon 
the form it assumes Where there exists much irritation, 
soothing lotions or applications similar to those required 
for acute eczema are necessary, but where irritation has 
subsided, stimulating ointments, such as those of zinc 
or white precipitate, aie often of service Constitutional 
remedies, such as non, arsenic, Ac , aie an imjiortant and 
often essential pait of successful treatment 

(4) Vesicular — Eetpes is an inflammation of the true 
skin, attended with the formation of isolated or grouped 
vesicles of vaiious sizes upon a reddened base They 
contain a clear fluid, and eithei rupture or diy up Two 
well-marked varieties of herpes are frequently met with 
(a) In herpes lahiahs et nasalis the eruption occuis about 
the lips and nose It is seen m cases of certain acute 
febrile ailments, such as fevers, inflammation of the lungs, 
or even in a severe cold It soon passes off (h) In 
herpes zoster, zona, oi shingles, the eruption occurs in the 
course of one oi more cutaneous nerves, often on one side 
of the trunk, but it may he on the face, hmbs, oi othei 
parts It may occur at any age, hut is probably more 
frequently met with in elderly people The appearance 
of the eruption is usually preceded by seveie stinging 
neuralgic pains foi &e>eral days, and, not only during the 
continuance of the herpetic spots, hut long attei they have 
dried up and disappeared, these pains sometimes continue 
and give use to great siiilering The disease seldom 
recurs The most that can be done for its lehcf is to 
protect the parts with cotton wool or some dusting 
powder, while the pam may he allayed by opiates oi 
bromide of potassium Quinine internally is often of 
service 

Pemphigus consists in large blebs upon a red base 
They contain clear or yellowish fluid This disease 
appears to show itself most frequently on the bodies and 
limbs of unhealthy or neglected children The blebs give 
rise to much irritation, and when they burst leave raw 
ulcerated surfaces which are slow of healing One variety 
of this malady {pemphigus foliaceus) affects the entire 
skin of the body, from which there exudes a constant 
discharge This form is apt sooner or later to prove fatal 
from its exhausting effects The treatment is mamly con- 
stitutional, — by good nourishment, iron, &c 

(5) Pustular — Impetigo, consisting of small pustules 
situated upon a reddened base, mostly occurs lu children 
There appears to be a contagions form of this malady 
Ecthyma consists of large pustules of similar character on 
the body and limbs The treatment of these ailments 
lequircs special attention to nutrition, smee they usually 
occur m low states of health 

(6) Squamous or Scaly — Psoriasis, an inflammatory 
affection of the true stiu, attended with the formation ot 
red spots or patches, which are covered with white silvery 
scales, may affect any portion of the surface of the body, 
but is most common about the elbows and knees, and on 
the head There is as a rule comparatively little irrita- 
tion except at the outset, but there is an extensive shed- 
ding of the scales from the affected spots Warieties of 


this disease are described in relation to the size and dis- 
tribution of the patches The causes of psoriasis have 
given rise to much discussion, and, while some authoiities 
regard its appearance as in many instances connected 
with some constitutional morbid state, such as gout, 
rheumatism, etc , the majority deny any such relationship, 
and mention heieditaiy influence as the only recognizable 
cause, although it must be admitted that even this 
evidence is wanting in a laige number of cases The 
disease appears to be consistent with continued good 
health It is usually obstinate to treat, and may, with 
intervals of compaiative immunity, last a lifetime The 
remedies most serviceable aie aisenic internally and the 
application externally ot piepaiations of tar Becently 
the employment of chrysophanic acid as an ointment or in 
solution has been resoited to with considerable success 

Pityriasis, a superficial inflammation of the skin, with 
the foi matron of minute biaiiny scales, occurs most com- 
monly ou the head, and is of chronic duration The 
remedies most useful are alkaline lotions and tar piepara- 
tions A variety of this disease (pityriasis i vbre^ affects 
the whole body, and is most intractable to treatment 

IV Keuroses (Nervous Afectrons) — ^Various disorders 
of nutiition of the skin occur in persons suffering from 
organic neivous diseases, such as bedsores, atrophic 
changes, eruptions, , but these belong to the symptoms 
of the several diseases with which they aie associated 
The most common of the nemoses of the skm is probably 
pruritus, which is an ailment chaiactenzed by intense 
itching of the suiface of the body It may occur in con- 
nexion with other moibid conditions, such as •jaundice, 
diabetes, digestive disorders, Ac , or as the result of the 
iintation pioduccd by lice oi othei skin parasites The 
most seiious form is pruritus semhs, ■which affects old 
persons, and is often a cause of great suffering, depriving 
the patient of sleep (the malady being specially tiouble- 
some duung the night) In such cases it is probably due 
to atiophic changes in the skin No eruption is visible, 
except such maiks as aie produced by sciatchmg The 
treatment consists in the removal of any appaient cause, 
and measuies to stieiigthen the system, such as the use of 
quinine, iron, &c Soothing lotions composed of solutions 
of alkalis conjoined with chloial, opium, hydiocyanic acid, 
Ac , may be applied to the affected skin at bedtime 

V Paeasitio Diseases — (1) Animal — The following are 
the chief animal paiasitic diseases Phthir lasis is pi oduced 
by the presence ot lice (yedienl'i), of which there are thiee 
vaiieties, infesting respectively the head, body, and puhis 
The cause is m most instances uncleanlmess, but occasion- 
ally in the aged, and in persons suffering from chiomc 
diseases, there appears to be a liability to the development 
of pedicuh, notwnthstanding eveiy care to prevent it The 
irritation pi oduced by the parasite and the scratching 
thus occasioned may give i ise to abrasions of the skm and 
eczematous conditions The ti catment consists in thorough 
cleansing of the parts and the use of parasiticides, such 
as red or white precipitate, caibolic lotions (one in twenty), 
01 a decoction or ointment of stavesacie Wheie clothing 
IS infested it should be destroyed or subjected to a strong 
heat to get rid both of the parasites and their ova Scabies 
or itch IS a skin affection due to the Acarus scahiev (see 
Mite) The female insects burrow into the upper layers 
of the skin and deposit then eggs in the tract thus made 
G-reat iintation of the skin is set up, and scratching pro- 
duces eruptions which aggravate the condition, especially 
at night The most frequent sites are the parts between 
the fingers, or the wrists, but by scratching the disease 
may be conveyed to any part of the body, and in extreme 
cases the greater portion of the surface of the trunk and 
hmbs may be involved In infants the feet and buttocks 
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are the parts whicli saffei The eiaption in mild cases has 
at first the appearance of small raised vesicles with cleai 
fluid, hut it may become pustular oi ec/ematous, and 
extensive excoiiations may result The treatment consists 
in thorough cleansing of the skin and the inunction of 
some foi m of parasiticide, — sulphui ointment being on the 
whole the best The application should be discontinued 
after a few days, otherwise nutation may be produced by 
its use 

(3) Yegetalle pmcmies consist of fungous growths in 
the texture of the skin and ban, which aie characterized 
microscopically by minute round bodies oi spoies often 
coalesced into clusters oi bead-hke airangements, and 
jointed filaments oi mycehwni of elongate and blanching 
form They are readily detected by lemoving a hair, oi 
scraping a portion of the affected skin, treating it with a 
strong alkaline solution, and submitting it to microscoiuc 
examination, by which the slight dilfeiences in foim and 
arrangement of the varieties of the parasite can be easily 
made out The common name “ tinea ” is applied to theoe 
parasitic affections Ttnea tonsiacms, oi ‘ungwo/iii (para- 
site Tniophyton to7isu] ans), is a veiy common form of 
parasitic disease It occuis as a result of contagion in 
the heads of childien, and begins as enculai patches with 
a scaly appeal ance and red bordei, which tend to spiead 
The hair at the part becomes thin and buttle and is easily 
removed It is often extremely obbtmatc to treatment, 
and numerous agents have been proposed as specifics, not 
one of which, howevei, appears to posse&s infallible 
vntues Among the best aie oleate of mcicuiy (5 to 10 
per cent ) and other meicuiial piepaiations, all which, how- 
ever, must be used with caie, and caibolic oi suliiliuious 
acid with glycerin, iodine, canthaiides, ikc, but isolation 
of the patient as far as possible, togethei with stiict 
medical supervision, are essential foi the effectual treat- 
ment of this disoidei Tinea eycom, or rmgw'oiin aflcct- 
ing the beaid, and tinea cir rimita, oi iingwoim affecting 
the body, require to be dealt with m a similar mannei 
Tinea favosa, ovfavm (parasite AlJioj ion Sdionleimi), is less 
frequently seen than the preceding It occuis mostly on 
the scalp m unhealthy and neglected childion, but it may 
affect the skiu in any pait of the body It is cbaractoiized 

by lound, yellow, sulphui -colomed, cup-shaped spots oi 
crusts, which, when occurring extensively upon tlie scalp, 
have a pecuhai mousy odoui It is veiy destructive of 
hair growth, and is most difficult to cine The best treat- 
ment IS removal of the bans by epilation, and the employ- 
ment of some of the parasiticides already mentionccl, 
together with attention to the healthy nutiition of the 
patient. Tinea versicoloi , oi pityriasis versitoloi' (paiasite 
Mici osporoTi Jiirfiir), is abiown-colouiediash of scaly char- 
acter occurring mostly in the foim of spots or patches 
on the skin of the trunk, paiticulaily on the front of the 
chest or between the shoulders, hut sometimes also upon 
the arms and legs It affects adults in whom the skin- 
functioii is not sufficiently attended to, or those who 
are in ill-health The paiasite aftccts the epidoimic cells, 
and IS readily made out by the micioscope, thus enabling 
the disease to bo distuigmshed from othei skin disorders 
to which it often bears resemblance It is best tieated 
by the regular washing and brisk fiiction of the parts, 
and by the use of some of the applications above referred 
to (j o a) 

SKINlSrEIl, JoEN (1721-1807), author of Tullochgoium 
aud The Ewievji^ the Crooht Horn, was an Episcopalian 
mmistei in the parish of Longsido, Abeideenshire He 
held tins chaige for more than sixty-foui years The son of 
an Aberdeenshire schoolmaster, horn at Balfoiii m 1721, he 
had been intended foi the Presbyterian ministry, but, aftei 
irassing through Marischal College, Abordoon, and teaching 


foi a few yens, he took oideis in the Episcopal Cliuich, 
and was appointed to the chaige of Longside in 1742 
Theio was a considerable lemnant of Episcopacy m Aber- 
deenshiie, but very soon aftei Skinnei joined it it became, 
in consequence of the Jacobite rebellion in 1745, a much 
persecuted lemnant The young pastor’s chuich was 
huintj his house was plundered, for some yeais he had 
to mimstei to his congiegation by stealth, and in 1753 
infoi matron was lodged that he had broken the law by 
officiating to more than four peisons besides his own 
family, and he suffered imprisonment foi six months 
Aftei 1760 the penal law^s were less strictly enfoiced, 
but thioughout the century the lot of the Episcopalian 
ministeis in Scotland was far from comfortable, and only 
the humblest provisions foi church services weie tolerated 
Skmnei’s lobust nature, howevei, made light of all priva- 
tions , and his kindliuess, humour, conviviality, ready wit, 
and generous force of character made him personally a 
favouiite far and near outside the bounds of his own 
denomination In 1789 he was presented with the 
freedom of the town in whose jail he liad been a prisonei 
foi conscience sake It is by liis songs, limited in 
quantity, but some of them of the veiy highest quality, 
that tSkinnei is geneially known An interesting corre- 
spondence took place between him and Bums, who con- 
sidered Tullochgoi um “ the best Scotch song Scotland ever 
saw,” and addressed the levercnd poet with touching 
lespect His best songs had stolen into print, a col- 
lection was not published till 1809, tindoi the title of 
Amviemcnts of Leisiiie Hours Such literally they seem 
to have been Thioughout Ins life ho was a vigor oiis 
student, and in sjiite of his scanty resources established a 
moie than local reputation for scholarship, while, accoiding 
to his latest biographei, he had a paramount influence on 
the cloctiinal views of his clerical brethren in the iioitli 
He published in 1788 an Ecdmastieal History of Scot- 
land, m the form of letters , and other works m the same 
foim, w'hich best suited his easy unaffected sticngfch, w’cro 
collected and published by his son after his death (Juno 
1807), having pieviously had a wide circulation in manu- 
sciipt His piose stylo has the happiness, case, and lucid 
force of a natural master of language The loasonrng of 
his ansrvGi to Beattie’s Essay on Truth is an evidence of 
Ins lobust clearness of intellect 

A minutely accurate biography of Skinner, iii connoMon with 
the history of Episcopacy lu tiro north of Scotland, was published 
hy the Eer Walker in 1883 An edition oi his songs and 
poems by Mi II G Reid, 1830, contains an lutoiesting meniini 

SKIPTON, an ancient maiket-town in the West Bidmg 
of Toikshire, is situated on the river Aiie, on the Leeds 
and Liveipool Canal, and on the Midland Railway, 9 miles 
north-west of Keighley aud 15 south-east of Settle It is 
substantially built of stone The strong castle built by 
Eobcit de Romille in the time of the Conqucioi was partly 
demolished in 1649, but was restored by the countess of 
Pembroke Of the ancient building of De Romille all 
that now remains is the western doorway of tho inner 
castle In the castle giounds are the luins of the ancient 
palish chuich of St John Tho chuich of tho Holy 
Trinity, in the Decorated Gothic, w’'as also paitly demolished 
during tho Civil Wai, but was restored by the countess 
of Pembroke, aud again undeiw'ont renovation in 1854 
Tho fice grammar school was founded in 1548 by William 
Ermysted, a canon of St Paul’s, London Tho town has a 
considerable general trade Tho population of tho urban 
sanitaiy district (aica 4215 acres) in 1871 was 6078 and 
in ISSl it was 9091 

Skipton was tlio capital of the ancient district of Ciavon At 
tho ISToiman acccbsiou it beoamo pait of tlio possessions of Eail 
Ediim, and uab gianted to Roboit do Romillo, who built iliocasilo 
about the cud ol the reign oi William Subsequently it wont to 
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tlie Albemaile fanul}', but a^fain vested in the croivn, and 
Edwaid II be&toved it on Pieis de Gaveston In 1311 it came 
into the possession of the Clitfouls The castle \ias taken by the 
Pailiameutaiy foices in 1645 and demolished in 1649 

SKITTLES This English game, which somewhat 
resembles American bowls (see vol iv p 180), was 
foimeily known as Kails (Fi quilles), and fiist came into 
vogue in England in the 14th century Nine large oval- 
headed pins with fiat bottoms, and made of a haid wood, 
axe set up on a wooden fiame, thiee pins squaie on each 
side An angle and not an even side of the said square is 
presented towards the player, who stands at the distance of 
21 feet There may be one or two players a-side, and 
the object of each side is to knock down, or “flooi,” the 
greatest numbei of pins in the least possible number of 
throws, which aie generally two or three, though they may 
extend to five, according to agi cement The roundish 
hall used foi throwing weighs fiom 8 to 141b, and m 
fan playing only one step foi ward is allowed in delivery 
A firm giasp should be taken of the hall in a slightly slanting 
position, so as to stiike the foie pm on the shoulder and 
then reach the back ones A playei who clears the board 
in two thiows may be consideied a good all-iound one In 
diSerent localities there are mmoi variations in playing 
the game 

SKUA,^ the name foi a long while given to certain of 
the Lai idle (see Gull, voL xi p 274), which suflficiently 
differ m structure, appearance, and habits to justify then 
separation as a distinct genus, Steicoia7%us {Lediis of 
some wi iters), or even Subfamily, Stei c(y) anines Swift of 
flight, powerfully aimed, but above all endowed with 
extraordinaiy courage, they pursue their weaker cousins, 
making the latter disgorge their already-swallowed piey, 
which IS nimbly caught before it leaches the water, ancl 
this habit, often observed by sailors and fishermen, has 
made these piedatoiy and paiasitic buds locally known as 
“Teasers,” “Boatswains,”-^ and, fiom a misconception of 
then intent, “ Dunghunteis ” On land, however, whithei 
they resoit to bleed, they seek food of their own taking, 
whelhei small mammals, little birds, insects, oi beiries, 
but even heie then uncommon coinage is exhibited, and 
they will defend then homes and offspring with the utmost 
spirit against any iiitrudei, repeatedly shooting down on 
man or dog that invades their haun-ts, while eveiy biid 
almost, from an Eagle downwards, is repelled by buffets 
or something worse 

The largest species ItnoAvn is the Stm m amis catai rhactes of ornith- 
ologists — the “Sfcooi” or “Bonxie” of the Shetlanders, a bud in 
&i 2 e eq^ualling a Heiiing G-all, Lcvi us ai gentatus The sexes do not 
diflor appieciably in colom, which is of a daik blown, somenliat 
lighter beneath , but the pnuiaiies have at the base a patch of 
white, Visible even when the wings are closed, and foiining, when 
they aie spieacl, a conspicuous band The hill and feet aie black 
This IS a species of compaiatively limited lange, bieodmg only in 
some two oi three localities in'tlie Shetlands, about halt a do/sen in the 
Foeroes,® and hardly inoiein Icolantl Out ofthe biccding-season 
it shoAVs itself in most parts ofthe ISToith Atlantic, but never seems 

^ Thus written by Iloiei (circa 1604) as that of a Fieroese bird 
(lioclie Skiiir) an example of which he sent to Clusius (Eotoiic 
Auctarium, p 367) The word being thence copied by Willugliby 
has been geneially adopted by English authors, and applied by them 
to all the congeners of the species to which it was oiiginally peculiar 

® This name in seamen’s ornithology applies to seveial othei kinds 
of birds, and, though peihaps flist given to those of this gioup, is 
nowadays most commonly used for the species of TnoHa-BiBn 
(q V ), the projecting middle feathers of the tail in each kind being 
generally likened to the marlmespike that is identified with the 
boatswain’s position , but peihaps the authoritative charactei assumed 
by both bud and officer originally suggested the name 

® It has long been subjected to persecution lu these islands, a reward 
being paid for its head On the othei hand, m the Shetlands a fine 
Avas exacted for its death, as it was believed to piotect the sheep 
against Eagles Yet foi all tins It would long ago have been extirpated 
theie, and have ceased to be a Butish bird in all but name, but for 
the special protection afforded, it by several members of tiro families 
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to stiaA fuithei '■outli than Gibialtai oi Moiocco, and it is theiefore 
a matter of much mteiest to fmd the Sontlicin Ocean inhabited by 
a bn d— the “Poifc Egmont Hen” of Cook’s Eoyagfis— which so 
closely leseinbles the Skua as to haAcbecn foi a long lA'hilc regarded 
as specifically identical with it, but is iiow’’ usually iccognized as 
distinct nndci the name of S antaictitus This bud, chaiactei- 
ized by its stout deep bill and AAaiit of mfous tint on its lowei 
plumage, has an extensive lauge, and Avoiild seem to exhibit a 
tendency to fill thei dilleientiation, since Mi Sauncleis, m a mono- 
giaph of the gioiip (Pi O b Zool Society, 1876, pp 317-532), says 
that it piesents thiee local fonns — one occmiingftom Hew Zealand 
to Hoifolk Island and jiast Keiguelen Land to the Cope of Good 
Hope, anothei lestiicted to the Falklands, and the thud hitherto 
only met with neai the south polai ice On the western coast of 
South Aineiiei, making its Avay into the Stiaits of Magellan, and 
passing along the coast so far as Rio Jaiieno, is found S ehilensis, 
distinguished among othei ehaiacteis by the cinnamon tint of its 
lower plumage Thiee othei smallei species of the genus aie 
known, and each is nioie widely distiibuted than those just men- 
tioned, but the home of all is in the moie noitlieiii paits of the 
eaitli, though m wmtci tno of them go veiy fai south, and, ciossing 
the equatoi, sheiv themselves on the seas that wash the Cape of 
Good Hope, Australia, Hcav Zealand, ancl Peiu The fust of them 
IS S fomatoilimus (often incouectly spelt pomanmis), about the 
size of a common Gull, Lams canus, and piesentiug, mespective 
of sex, tAVo voiy distinct phases of plumage, one almost wholly 
sooty-biow 11 , tho othei paiticolouied — daik above and white on 
the bieast, the sides of the neck being of a glossy straAv-coloui, ancl 
the loAvei p ut of the nock and the sides of the body bailed with 
hiown , but a singiiki fcatmo m the adults of this species is that 
the tAVo median tail featheis, Avhich aie elongated, have then shaft 
twisted tow aids tho tin, so that in flight the lower surfaces of their 
wehs aie piessed togotliei veitically, giving thehiid the appeaianco 
of having a disk attached to its tail The second and thii a species 
so closely lesemhle each othei, except in size, that then distinctness 
Avas for many years unpeiceived, and in consequence their nomen- 
clatuie IS an almost hewildeiing puzzle Ml Saunders (loc cit ) 
thinks that the larger of them, Avhicli is about the size of a Black 
headed Gull, should stand as 8 cicpidatus, and the smaller ’as 8 
pm asitiuis, though the lattei name 1ms been geneially used foi the 
laigci when that is not toimcd, as it often is, 8 ‘iichardsan'i — a 
name that coirectly apjilies only to whole colouied examples, for 
this species too is dimoiph’c Even its piopei English iiame^ is 
disputable, but it has been fiequentlj called the Arctic Gull or 
Aictrc Skua, and it is by far the commonest of the genus in Biitam, 
and peihaps thioughout the noithein hemispheie It hiccds 
ahundantly on many of tho Scottish islands, and in most countiiea 
lying to the noithwaid Tlie nest is geneially in long heather, 
and contains two eggs of a daik olive coloia, suffused with still 
daiker biOAAii patches Buds of eithei phase of plumage pan 
indisci iminately, and tho young sheAV by then earliest leathois 
Avhothci they w'lll pioAC Avbole oi paiticolouied , but m their 
immatiue plunmgo the uppei suiface is bailed Avith pale leddish- 
bioAvu Tho smallost sjweies, commonly known in English as tho 
Long tailed oi Buffon’s Skua, is not known to exhibit the romaik- 
able dimoiplusm to which the two preceding are subject It 
bleeds abundantly in some seasons on the foils of Lapland, its 
appeaianco depending chiefly onthepicsenco of lemmings (Zemmus 
nmmjiais), on which it mainly pioya All these thiee species 
occasionally visit the southern coasts of Emopo iii large flocks, hut 
then visitations aie highly megulai (AN) 

SKUNK The existence o£ the animal to which this 
name® is applied was fiist notified to European natuiahsts 
as long ago as 1636, lu Gabuel Sagard-Theodat’s 
llistoiy of Canada, wheio, in commencing lus quaint 
account of it (p 748), he desenbes it as “enfans dii 
diable, que les Huions appelle Scangaresse, . . une 

beste fort puante,” &c This fully shows m what reputa- 
tion the skunk was then held, a leputation Avhich has 
lasted to the present time, and has become so notorious 
that the mere name of skunk is an opprobrious epithet and 
can hardly be used in polite society 

The skunks, for there are several species of these 
animals, are membeis of the Meline or hadger-bke sec- 
tion of the family Mustdidse,, which contains also the 


(Edmonston and Scott of Melby), whoas exertions to that effect deserve 
the piaise and recognition of all ornithologists 

^ It IS tlic Paagadair of tlie HeTbrideSj the ^ of the 

Shetlands, and the “Scouti alien” of the fishermen on the east coast 
of Scotland 

® Pi obahly derived from Seeca-wk, ” the Cree name For the skunki 
Another form given is “ seganku " 
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martens, stoats, otters, &c., and forms tlie largest family 
of the Arctoidea or bear-like division of the Land Carni- 
vora (see the article Mammalia, toI. xv. p. 439-40, 
■where the zoological characters of these groups are given 
in detail). 

The common skunk {Idephitis riepMtica) is a native of 
ISTorth America, extending from Hudson’s Bay southwards 
to Guatemala in Central America. It is a beautiful little 
animal, about the size of a cat, though of a stouter and 
heavier build, with rich lustrous black fur, strikingly 



Common Skunk. 


varied on the back by a very variably shaped patch or 
streak of white. Its muzzle is long and pointed, its eyes 
sharp and bead-like, and its grey or white tail is long and 
unusually bushy. 

The following account of the habits and disposition of 
the skunk is extracted from Dr C. Hart Merriam’s Mam- 
mals of the Adirotvlach Region, New Yorlc, 1884 : — 

“The skunk preys upon mice, salamanders, frogs, and the eggs 
of birds that nest on or within reach from the ground. At times 
he eats carrion, and if he chances to stumble upon a hen’s nest the 
eggs are liable to suffer ; and once in a while he acquires the evil 
habit of robbing the hen-roost, but as a rule skunks are not 
addicted to this vice. 

“ Of all our native mammals perhaps no one is so universally 
abused and has so many unpleasant things said about it as the 
innocent subject of the present biography; and yet no other 
species is half so valuable to the^farmer. Pre-eminently an insect- 
eater, he destroys more beetles, grasshoppers, and the like than all 
our other mammals together, aud in addition to these ho devours 
vast numbers of mice. 

“He does not evince that dread of man that is so manifest in the 
vast majority of our mammals, and when met during any of Ms 
circumambulations rarely thinks of running away. He is slow in 
movement aud deliberate in action aud does not often hurry him- 
self in whatever he does. His ordinary gait is a incasnred walk, 
but when pressed for time he breaks into a low shufliiug gallop. 
It is hard to intimidate a skunk, but when once really frightened 
he manages to get over the ground at a very fair pace. 

“ Skunks remain active throughout the greater part of the year 
in this region, aud hibernate only during the severest portion of 
the winter. _ They differ from most of our hibernating mammals 
in that the inactive period is apparently dependent solely on the 
temperature, while the mere amount of snow has no influence 
whatever upon their movements. 

“ Skunks, particularly when young, make very pretty pets, being 
attractive in appearance, gentle in disposition, interesting in 
manners, and cleanly in habits— rare qualities indeed ! They are 
playful, sometimes mischievous, and manifest considerable affection 
for those who have the care of them. Their flesh is Avhite, tender, 
and sweet, and is delicious eating. 

" Skunks have largo families, from six to ten young being com- 
monly raised each season ; aud as a rule they all live in -flie same 
hole until the following spring.” 


-S K V 

We now come to the consideration of the remarkable 
and overpowering odour which has brought the skunk 
into such evil notoriety, and which is not the mere smell 
of the animal itself, as in the case of most other evil- 
smelling mammals, but arises from the much-modified 
secretion of the anal glands. These glands, although 
present in all Afustelidse, are especially developed in the 
skunks, and are peculiar for being so entirely under the 
control of the animal that at ordinary times, as Dr Merriam 
has stated, the animal is enabled to be both cleanly and 
free from smell. The glands which secrete the odoriferous 
fluid are modifications of the ordinary anal glands possessed 
by nearly all Carnivora, but in the skunks they are 
enormously enlarged, entirely surround the rectum, and 
are provided with thick muscular gizzard-like coats. The 
two ducts leading from these glands open at the tips of 
two small conical papill® placed just inside the anus, in 
such a position that by everting the anus the animal 
can protrude them externally, and with them can guide 
the direction of the jet of nauseous fluid, which is often 
propelled by the powerful muscles surrounding the glands 
to a distance of from 8 to 12 feet. 

It is almost needless to state that the old stories about 
the skunk’s smell arising from its urine, and of its splash- 
ing the fluid about with its tail are both entirely without 
foundation. The secretion itself is a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and 
nauseous smell. So powerful and penetrating is this smell 
that Dr Merriam says, “I have known the scent to become 
strikingly apparent in every part of a well-closed house, 
in winter, within five minutes time after a skunk had been 
killed at a distance of more than a hundred yards,” and 
under favourable conditions it may be distinctly perceived 
at a distance of more than a mile ; instances are also on 
record of persons having become entirely unconscious after 
inhaling the smell. On the other hand it is said to act 
as a potent remedy in cases of asthma and similar 
diseases, but to most people such a remedy would be 
almost worse than the disease itself. 

The other species of skunk are the following : — 

The Long-tailed Skunk {MepJdtis macrura), a native of central 
and southern Mexico, differs from the common species by generally 
having two white stripes along its sides, aud by its much longer 
and bushier tail. 

The little Striped Skunk {Mephitis putorius), found in the southern 
United States, and ranging southwards to Yucatan and Guatonialii, 
is much smaller than M. mephitiea, and its colouring is of a very 
peculiar and striking nature, consisting of four interrupted longi- 
tudinal Avliilo stripes on a black ground, the general aMi)ect of the 
animal being one of the most beautiful and striking in all this 
brightly marked family. Its skull also differs to such an extent 
from that of the common skunk that this species has been separated 
as a distinct genus under the name of SpilogaU, but there is hardly 
sufficient reason for this. 

Mnally, the Conopatl {Gonepadis mapurito), the skunk of tropical 
America, ranging from Texas to Chili and Patagonia, differs still 
more from the true skunks, although in colour it is almost pre- 
cisely similar to the common species, varying in the same way aud 
to the same remarkable extent in the relative development of the 
black and white. Its build is heavier than in Mephitis ; its snout 
and head are more pig-like ; and its nostrils open downwards and 
forwards instead of laterally on the sides of the muzzle. Its skull 
has many special characters, and its teeth are different in shape 
and, as a rule, in number also, the first niiiiuto promolar of 
MephMis being almost invariably absent, so that its dental formula 
is only if, c pm f , m | = 32. 

For descriptions of tlio annl glands see Wyman, Pr. Boit. Boc,, i. p. 110, 1844.; 
WaiTen, Pr. Post. Soc., iii. p. 175, 1851; Parker, Ann. Nat.., v. p. 246, 1871; 
CiJatin, Am. Sci. Nat.,[-^li xix. p. 100, 1874; and for general descriptive acoounta 
see Alien, Bull. Harvard Coll., i. p, 178, 18G9 ; Coues, Fur-hearing Animals, pp. 
187-260, 1877 ; Merriam, ut supra. (0. T.) 

SKVIRA, a district town of European Russia, in the 
government of Kieff, 77 miles south-west of Kieff, and 27 
miles from the Eastova railway-junction. It is merely a big 
village, with 14,200 inhabitants, mostly engaged in agri- 
culture, and has municipal institutions only as the seat of 
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tlie administration of the district There is a considerable 
export of gram and cattle from the district ivhich is fertile 
and has many villages of from 3000 to 5000 inhabitants 
In the 14th centuiy Skviia was a far moie important town 
than now, but the wars destroyed it, so that two centuries 
later it was left uninhabited , it was settled anew by 
Pimce Ildzinski, and the population slowly reached the 
number of 1000 by the end of the last century The town 
has grown rapidly during the last ninety years 

SKYE, the largest island of the Inner Hebrides, Scot- 
land, IS situated between the mainland of Inveiness-shire, 
within which county it i-i included, and the group of the 
Outer Hebrides It lies between 57“ 1' 12" and 57“ 43' 
30" H lat and 5° 38' 50" and 6° 47' 8" W long It is 
separated from the mainland at its eastern corner by Loch 
Alsh and Kyle Khea, the channel at the narrowest point 
having a breadth of only about 3 furlongs Southwards 
Kyle Ehea wudeus out into the Sound of Sleat, and to the 
west of Loch Alsh there is a sudden widening of the gap to 
the extent of about 9 miles Along the eastern shoie are 
the islands of I’abba, Scalpa, Kaasay, Eladda, and Bona 
The Minch separating Lewis and the mainland bounds 
Skye on the noith, and the Little Minch to the north- 
west separates it from Koith Uibt and Harris The total 
aiea as 411,703 aoies oi 643 squaie miles The coast- 
line IS extieinely ii regular, abounding in inlets of a gieat 
variety of form and size, and lu the north and west it is 
•wildly piecipitous The island is natiiially divided into 
three paits, each maiked off by its distinctive geology and 
sceneiy By much the largest division lies to the north of 
a line drawn from Loch Brittle to the head of Loch 
Shgachan In this aiea the locks are almost wholly 
vaiieties of basalt, disposed in neaily hoiizontal sheets, 
which give a singular tabular shape to the hills and tei- 
laced forms to the slopes To the east of Loch Snizort aio 
the basaltic gioups which include the Stoii Bock (2360 
teet), with its cuiious columns, and the Quiiaing (1774 
teet), with its veidant platfoim in the contie of a lange 
of rugged cliffs In the noitli-west aie Macleod’s Tables 
(1601 feet) and some smalloi summits The ceiitial 
division may be defined along its southcin bolder by a 
Ime drawn fiom Loch Slapin to Bioadfoid Its locks 
are almost wholly of volcanic oiigin, and belong mainly 
to two groups, each chaiacteiized by its peculiar mountain 
outlines The dark gabbios and doleiitcsfoim the jagged 
iidges of the Cuillms, and reach in Scmr-na-Gillean a 
height of 3167 feet, and in Blaaven 3042 feet To the 
noith-east of the Cuillins tow'er in striking contrast the 
pyramidal Bed Mountains, consisting of gianite, syenite, 
quartz poiphyiy, and vaiious allied locks, and leachmg m 
Glamaig a height of 2670 feet The third division in- 
cludes all the lest of the island, and consists of two toler- 
ably distinct tracts 'The more noitheily of these lies 
along the base of the Bed Hills, and forms the narrow 
part of Skye between Strathaird and Broadford Bay It 
is composed mainly of Secondary rocks (Lias and Oolite), 
through which the eruptive masses of the Bed Hills have 
been thrust The more southerly part compiises the dis- 
tiict of Sleat, and consists of led sandstone (Torndon sand- 
stone 01 Cambiian), rising in Scmr-na-Coinnich to 2401 
feet, and of various crystalline schists and quartzites which 
stretch from Loch Alsh along the Sound of Sleat to the 
southern point of the island A considerable tract of hme- 
stone lies in the centre of Strath Parish, some of which 
has been altered by the eruptive rocks into a pure white 
marble There are several inland lochs of considerable size, 
the laigest being Loch Coruisk, remarkable for the gloomy 
grandeur of its situation in the heart of the OiuUins 
Ob. acco'ant of the damp climate the land is be'tter adapted foi 
rearing sheep and cattle than for tillage A large nmnher of cattle 
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of the "West Highland breed aie grazed on the moois The sheep 
are puucipT.l]y blackfaced, but some Cheviots aie also kept Tlie 
gieatci poition of the inhabitants are eiofteis, who inhabit chiefly 
nuserahle huts -with a fiieplace in the middle of the floor, the 
smoke escaping by a hole in the roof Tlie number of crofts in 
Skye, accoidmg to the lepoit of the Ciofteis Commission 1S84, 
was 2051 The niimbei ot families ejected by deciees fiom then 
holdings between 1840 and 1860 was 6012, lepiesenting a popula- 
tion ot 25,060, and between 1860 and 1883 1948, lepieseiiting a 
population of 9740 Many of the ei oftei s suppoi t themselves paitly 
by fishing In the Loch Canon and Skye district the number of 
boats in 1884 was 950, employing 2904 men and boys From 
20,627 in 1821 the population of Skye had incieased to 23,082 
111 1841, hut by 1871 it had decieased to 17,330 and in 1881 to 
16,889, of whom 16,099 wcie Gaelic-speakiiig The number of 
females was 8903 and of males 7986 Poitiee, the principal town, 
lias a population ot 893 

Sec, besides the woiks lefcued to undei Ui BRicrs, Alexandei Smith's Summet 
tn hlye, 1&G5 , Robeit Buch man s 'I he Jltbitd Isles, 1883, and Report of the 
Ciofteis Commission, ISS'i. 

SLANDEK See Libel 

SLATE IS an argillaceous lock of various colours — blue, 
green, purple, giey, and black — and a peculiai structure 
by which it leadily splits into thin plates or laminte It 
IS of sedimentaiy oiigm, being piimaiily deposited ou 
ocean floois as fine mud foimed by the waste aud denuda- 
tion of pie-existing rocks, and afteiwaids compressed, 
haidened, and alteied into compact lock Slate beds 
occur mainly in the Cambrian, Siluiian, and Devonian 
formations — frequently alteinating wuth bands of gut and 
limestone, or mterstratified with felspathic lava oi ashes — 
and, being tilted up fiom thou original hoiizontal oi neaily 
horizontal position, stietch acioss wide distucts in a senes 
of undulations, wdiich rise to the surface in eiests, oi dip 
into troughs mideigiound aud ioim angles of eveiy inclina- 
tion with the hoi 17011 ^ 

Slate rock splits along cleavage planes which are dis- 
tinct fiom and independent of original stiatificatioii 
These planes are, as a lule, veitical oi highly inclined, and 
inteisect the lines of bedding at various angles, but some- 
times coincide with them The stiike of cleavage is 
geneially jiaiallel with that of the slate beds, and a uni- 
form direction is often maintained ovei wide aieas, as in 
North Wales, wheie it is neaily north-noith-east and south- 
south-west, while in Shiopshire it is north-east and south- 
west, and in Pembrokeshire noith- by- west and south-by-east 
This peculiai cleavage stiucture is believed to be the lesult 
of a combination of intense forces, chiefly lateral pressiue 
acting at right angles to the planes of cleavage 

Contiaction, compression, shearing, and other poweiful 
forces have caused great distuibances in slate beds, since 
they weie first tliiown dowm as fine sediment, and the 
results are seen m the foldings, contoitions, fissmes, rents, 
and dislocations that now exist The fissures often follow 
well-defined courses aud form divisional planes teimed 
joints, — some lunnmg parallel with the stiike and called 
strike joints, others running in the direction of the dip 
and called dip joints Dykes of gieenstone and othei 

^ The following table shows the older sedimentaiy foimations in 
wlncli slate beds mainly occur, m the eider of supei position — 
Pi^mary or Paleeozmo Rocks 
Penman Magnesian limestone, marls, sandstones, &c 
Carbonifeions Coal measures, limestone, slate, &c 
Devonian Old led sandstone, slates, &c 

Ludlow gioup 
Wenlook 

Upper Llandovery 
'Lower Llandovery 
Caxadoe and Bala 
Llandeilo 
Arenig 
Tiemadoc 
Lmgiila flags 
^Menevian beds 

Cambnan Cambrian grits, conglomerates, and slates 
Primitive crystalline rocks. Gneiss, schists, &c 


Uppei 
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volcanie mattei, and also veins of quaitz, inteisect tlie 
beds, and the smface-, of lents aie fiequently baked by 
heat ejected fiom the inteiioi Faults also occm, and 
cause displacements of the beds by upheaval oi down- 
throw of one 01 other side of a lent 

Several varieties of clay slate aie met with, and are char- 
acteiized by the mineial that chiefly pievails The coloui 
— vaiyiiig shades of blue, green, and puii>le being the most 
common — depends mainly on the presence of non and the 
form in which it exists The common roofing slate of com- 
merce IS generally fine-grained, and combines gieat stiength 
and durability with moderate weight It is also veiy dense, 
1 cubic foot weighing over 170 5), while according to hli 
Wilkinson it takes on an average 20,000 1) to crush 1 cubic 
inch 

Certain varieties of slate, however, are soft and perish- 
able, paiticnlarly the black caibonaceous kinds Cubes of 
iron pyrites frequently occui in slate rock, and are generally 
deleterious owing to then tendency to decompose and fall 
out, but this is not always the case, as some of the most 
durable slates are spiinkied with pyrites without detriment 

The follovang percentage analysis of an average sample 
of Welsh loofiug slate is given by Prof Hull ^ — 


Silica 

60 

50 

Magnesia 

2 

20 

Aluniiua 

ID 

70 

Pot ish 

S 

IS 

Iron (piotoxido) 

7 

S3 

Soda 

2 

20 

Lime 

1 

13 1 

Water 

3 

30 


Slate has been used foi loofing dmmg many centuiies, 
and it is said that some of the old castles of Hoith 
Wales — such as Carnaivon and Conway — were covered 
with this material And no doubt the better class 
of houses, situated in the neighbourhood of slate beds, 
would be roofed with slates obtained by rough surface 
digging, or from blocks exposed by mountain sti earns 
and split by the action of the weather, long before legulai 
quarrying operations commenced The Delabole quarues 
of Cornwall had acquired consideiable impoitance as fai 
back as the 16th century, and some of the Welsh slate 
quarries are veiy old, as aie those of Angeis in Fiance 
But tho slate industry belongs mainly to the present 
century and latter pait of the 18th, and since tho open- 
ing up of the country by sea and land communications 
the progress and development of slate quarries have been 
great and rapid The laigest and most valuable quaiiies 
of Noith Wales aie woiked in tho Cambiian and Lower 
Silurian beds, those of Llanbeiis and Penrliyn being worked 
in the former, and tho Fesiiniog quairies in the latter 
Important quarries are woikcd in Cumbeilaiid (Lower 
)Silurian), Westmoreland, and Lancashire (Upper Silurian), 
and also in Devon and Cornwall (Devonian and Caihoiii- 
ferous), the lake districts being specially noted for thou 
rich green slates Some of the western and midland 
distiicts of Scotland — mainly Argyleshire, Dumbartonshire, 
and Perthshire — produce veiy strong and duiable slates 
(Lowei Silurian and Cambiian), the laigest and most 
important quarues being at Ballachuhsh in Aigyllshire, 
where 15,000 tons are annually made The Scotch slates 
are chiefly blue in colour, but thin beds of gieen are found 
in some of the central districts 

Slate IS now almost universally used for roofing houses 
and buildings of every description, and for such purposes 
it is unequalled, the bettei sorts possessing all the qualities 
necessaiy for protection against wind, lain, and storm 
The finer varieties are made into wilting slates, and in 
distiicts where cross cleavage exists slate pencils arc 
made Slabs aie also manufactured, and, being readily 
cut, planed, diossed, and enamelled, are used for chimney 
pieces, billiard tables, wall linings, cisterns, paving, toral> 

^ Bmkling and Ornamental Stones of Qieat Bntaxn and Fmeign 
Qountnes, 1872 


-SLA 

stones, udge lolls, and \auous othei architectmal and 
industiial purposes 

Slate locks aie quaiiied both above giomid and below giound, 
according as they lie neai to oi distant fioiii the surface When they 
aie neai thosuilaco, and then dip coiicsponds with the slojie of the 
gioiind, they aie in the most favoiniLle position, and aie worked 
in teiiates oi galleries foimed along the stiike of the beds and 
hiving a height of about 50 feet The galleries are generally 
earned on in sections of 10 yaids, woiked across the beds, and 
may use to any height oi be sunk below the sunouuding le\el by 
exeavatioiis When the rock is much leinovod fiom the surface, oi 
inconveniently situated for open woikings, it is quaiiiod in nndez- 
giound chambeis reached hy leiels dinen thiough the luteiiening 
mass and across oi along the beds Oi it niaj’- bo necessaiy to sink 
shafts as in coal pits before the rock is aiiived at, hut the cost of 
doing so forms a serious diawback Inclines, waggons, tramways, 
and other machinery aie eniplo;yed in slate quaiiies as in othei 
quarries, to suit the special ciicumstances and position of the opera- 
tions, and need not he detailed 

The sections of a galleiy aie geneially woiked hy crews of six 
men, who undeitake to peifoiin aU ojieiations of quanying, split- 
ting, and dressing at fixed rates The rock is bored by jumper 
dulls dnected and turned by the hand and driven hy hammers 
When the bore is shoit and of small diameter one man can do the 
work, holding the jurapci with one hand and using the hammci 
with the othei But when a large mass of lock has to be thrown 
dowm a bore 4 to 6 feet deep and a diameter of 2 to 3 inches is 
leqmied and tliice men aie employed, — one to guide and trim the 
jiimpei and two to drive it with lieaiy hanimeis Boies of inter- 
mediate size are made hy two men, one holding and the other 
driving the dull When the hoiing has to he done on a steep face 
a staging is fixed to the lock oi suspended fiom the top by means 
of lopos The explosive geneially used is lock-blastiug powdei, 
being the most suitable foi the heaving force lequiied to throw out 
01 detach masses of lock without much sjilinteung, which would 
destroy the blocks foi slate making Advantage is taken of the 
iiatinal cuts oi joints in blasting, as the lock is leadily thrown or 
wmikeil oft these From the mass thiown out by the blast, oi 
loosened so as readily to come away by the uso of ciowhais, tho 
men caiefiilly select and sort all good blocks and send them in 
waggons to the slate huts to he split and dressed into slates Two 
men aio employed at this opeiation — one siilitting and tho othei 
diessiiig, peifoiming then work in a sitting postuio Tiro splitter 
places a block on end between his knees, and with chisel and mallet 
splits it into as many plates as possible of the usual thickness for 
roofing pm poses — namely, quaitei of an inch inoie or loss according 
to tho size and strength lequiied These plates aie then placed 
lioiizoii tally by the diessei on a vortical non “ stand,” and cut witli 
a shaip knifo into slates of vaiioiis sizes suitable foi tho maikot 
(horn 30 in ^16 in to 10 m x G in ) Coitaiii sizes aio designated 
hy names fiom the peerage, such as piincosses (24 m x 14 iiis ), 
duchesses (24x12), maithioiicsses (22x11), coimtessos (20x10), 
viscountesses (18x9), ladies (IGxlO), &c In every slate lock 
theic IS a large amount of waste oi bad lock, which is thrown away 
as luhhish — tho piopoition of good to bad vaiying fiom one in 
twelve to one m tlmty Attempts nio being made at pjesent to 
have this waste mateiial inanufacluied into some article of indus- 
tiial value , and, as it consists chiefly of silica and alumina, these 
attempts should prove successful 

The slate industry of tho Biilish Isles is now of very consideiable 
importance, that of Noith Wales in paiticulai being immense 
Accoidiiigto the census of 1881 tho nuinboi of slate quaiiiois in 
tlie United Kingdom amounted to 16,7G5, while over half a million 
tons of slates and slabs are piodnced annually, the value of which 
may he estiniatod at oi ovoi £1,250,000 Tho numbei of slates 
exported in 1884 exceeded 49 millions, the declared value being 
£251,824, of which over 36 millions went to Goiniany, valued at 
£163,321, o\ei 6| millions to Australasia, valued at £37,474, and 
ovci 3 iiiillions to Dcmnaik, valued at £34,304 

Good slate beds aio also w'Oiked in the south of Ii eland, pai- 
ticulaily in the comities of Wicklow, Tippeiaiy, Cork, and Keiiy 
(Lowei Silunan, Devonian, and Caihomfcious) On tho continent 
of Euiopo slate rock is woiked in Devonian and othei foimations 
— m Fiance (Lowei Siluiiaii and Dcvom.in), Belgium, Sw'cdeii, 
Norway, Geiinany, Austria, and Italy (Oolifu ) In North Anieiica 
immense slate beds extend fiom Nowfoimdlaiid westwards to the 
Great Lakes and southwestwaids to Arkansas (US), and slate 
quarues are successfully woiked in Newfoundland, Canada, and in 
the States of Maine, Tormont, Massachusetts, Now Yoik, Penn- 
sylvania, &c Wilting and loofmg slates and slabs of every vaiiety 
of size and colour aio manufactmod in these, hut none of the 
quaiiies have liithoito reached tho immense developments of the 
piincipal ones lu North Wales, and yet, with choiactori&tio entei- 

S ’lSG, roofing slates havo been within lecont yeais imported to Gieat 
ntam from Newfoundland and the United Slates (D 0 ) 
SLAUGHTER HOUSE See Abattoie. 
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I T appeals to be tiue that, lu the i;\ords of Dunoyei, the 
economic regime of eveiy society wbicli has lecently 
become sedentary is founded on tlie slavery of the 
industrial piofessions In the hunter period the savage 
wariior does not enslave his vanquished enemy, but slays 
him , the women of a conquered tribe he may, however, 
carry off and appiopriate as wives or as servants, for in 
this period domestic labour falls almost altogether on their 
sex In the pastoral stage slaves will be captured only to 
be sold, with the exception of a few who may be required 
for the care of flocks oi the small amount of cultivation 
which IS then undertaken It is in proportion as a 
sedentaiy life prevails, and agricultural exploitation is 
practised on a larger scale, whilst warlike habits continue 
to exist, that the labour of slaves is increasingly introduced 
to provide food for the master, and at the same time save 
him from irksome toil Of this stage in the social move- 
ment slavery seems to have been, as we have said, a 
universal and inevitable accompaniment 

But wherever theocratic organizations established them- 
selves slavery in the ordinary sense did not become a 
vital element in the social system The members of the 
lowest class were not in a state of individual subjection 
the entire caste to which they belonged was collectively 
subject It is in the communities in which the military 
order obtained an ascendency over the sacerdotal, and 
which were directly organized for w^ar, that slavery (as 
the word is commonly understood) had its really natural 
and appropriate place And, as war performed an indis- 
pensable function in human history, our just hoiroi for 
some aspects of slavery must not prevent us fiom recogniz- 
ing that institution as a necessary step in social progress 
It IS not merely that in its first establishment slaveiy was 
an immense advance by substituting foi the immolation 
of captives, often accompanied by cannibalism, their 
permanent occupation in labour for the benefit of the 
victor This advantage, recalled by an old though 
erroneous^ etymology, is geneially acknowledged But it 
IS not so well understood tliat slavery discharged important 
offices in the latei social evolution — first, by enabling 
military action to prevail with the degree of intensity and 
continuity requisite for the system of incorporation by 
conquest which was its final destination , and, secondly, 
by forcing the captives, who with their descendants came 
to form the majority of the population in the conquering 
community, to an industrial life, in spite of the antipathy 
to regular and sustained labour which is deeply rooted 
m human nature, especially in the eailier stages of the 
social movement, when insouciance is so common a trait, 
and irresponsibility is hailed as a welcome rehef With 
respect to the latter consideration, it is enough to say that 
nowheie has productive industry developed itself in the 
foim of voluntary effort, in every country of which 
we have any knowledge it was imposed by the strong 
upon the weak, and was wrought into the habits of the 


^ Serms is nol cognate "with se^ivare, as has often been sup- 
posed, it IS really i elated to tlie Homeno eXpepos and tlie verb 
etpco, ivitb -wbicb the Latin sero la to be connected It may be here 
mentioned that slave was originally a national name , it meant a man 
of Slavonic race captmed and made a bondman to the Geimans 
“Fiom the Euxine to the Adriatic, in the state of captives or sub- 
jects, they [the Slavonians] overspread the land, and the national 
appellation of the Slaves has been degraded by chance or malice from 
the signification of gloiy tothat of servitude” (Gibbon, Z>echne and 
Fall, ch Iv ) The histoiian alludes to the derivation of the national 
name from slava, gloiy See Skeat’s Ftym Diet , s « , see also 
Slavs 


jieople only by the stem discipline of constraint Prom 
the former point of view the freeman, then essentially a 
warrior, and the slave weie mutual auxiliaries, simulta- 
neously exercising different and complementary functions 
— each necessary to the maintenance and furthering the 
activity of the other, and thus co-operating, without 
competition oi conflict, towards a common public end 
In modem slavery, on the othei hand, where the occu- 
pations of both parties w’-ere industrial, the existence of 
a servile class, instead of rendering the citizens dis- 
posable for social service in a different field, only 
guaranteed for some of them the possibility of self- 
indulgent ease, wffiilst it imposed on othei s the necessity 
of indigent idleness 

It was in the Eoman state that militaiy action — in 
Greece often purposeless and, except in the resistance to 
Peisia, on the whole fruitless — worked out the social 
mission which formed its true justification Hence at 
Eome slavery also most properly found its place, so long 
as that mission was in progiess of accomplishment As 
soon as the march of conquest had reached its natural 
limit, slavery began to be modified , and when the empire 
was divided into the several states which had grown up 
under it, and the system of defence characteristic of the 
Middle Ages was substituted for the aggressive system of 
antiquity, slavery gradually disappeared, and was replaced 
by seitdom, which again, with the rise of modern industrial 
life, gave way to personal freedom 

We have so fai dealt with tli^ipohhoal results of ancient 
slavery, and have found it to have been m certain respects 
not only useful but indispensable When we consider its 
moral effects, whilst endeavouring to the utmost to avoid 
exaggeration, we must yet pronounce its influence to have 
been profoundly detiimental In its action on the slave 
It maired in a great measure the happy effects of habitual 
industry by pi eventing the development of the sense of 
human dignity which lies at the foundation of morals, 
whilst the culture of his ideas and sentiments was in most 
cases entirely neglected, and the spontaneous education 
aiising from the normal family lelations was too often 
altogether denied him On the morality of the masters — 
whether personal, domestic, or social — the effects of the 
institution were disastrous The habit of absolute rule, 
always dangerous to our nature, was peculiarly corrupting 
when it penetrated every department of daily life, and 
when no external inteifeienco chocked individual caprice 
m its action on the feelings and foi tunes of inferiors It 
tended to destroy the power of self-command, and exposed 
the master to the baneful influences of flattery As regards 
domestic moiality, the system offered constant facilities for 
libeitinism, and tended to subvert domestic peace by com- 
promising the just dignity and luining the happiness of 
the wife The sons ot the family were familiarized with 
vice, and the general tone of feeling of the younger 
goneiation was lowered by their intimate association with 
a despised and degraded class On social morality, 
pioperly so called, the habits of cruelty, or at least of 
harshness, engendered by the relation, had a powerful 
reaction Hume observes on “the little humanity com- 
monly observed in persons accustomed from their infancy 
to exercise so great authority over their fellow-creatures 
and to trample upon human nature . Nor,” he adds, 
“ can a more probable reason be assigned foi the severe, 
I might say, barbarous manners of ancient times than the 
practice of domestic slavery, by which every man of rank 
was rendered a petty tyrant, and educated amidst the 
XXII. — 17 
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flattery, submission, and low debasement of his slaves” 
These deplorable results were, of course, not nmversally 
produced, there were admirable exceptions both amongst 
masters and amongst slaves— instances of benevolent pro 
tection on the one side and of unselfish demotion on the 
other, which did honour to human nature , but the evil 
effects without doubt greatly prepondeiated 
We proceed to a closer study of the institution of blaveiy 
as it existed in the Greek and Roman societies respectively 
Greece We find it dieady fully established in the Homeiie ppuod 
Heioic The pusonera taken m war aie retimed as slaies, oi sold (7Z , x\iv 

times ^^2) 01 held at ransom {E , vi 427) by the captoi Sometimes the 

men of a coinpiered town oi district aie dam and the women earned 
off(0d,ix 40) Hot unfrequently free peisonsweie kidnapped by 
pirates and sold in othei legions, like Emniens in the Odyssey The 
slave might thus he by hiith of equal rank with his mistei, who 
knew that the same fate might befall himself or some of the mem 
heis of his family The institution does not pi esent itself in a veiy 
harsh foim in Homer, especially if we considei (as Giote suggests) 
that “all classes weie much on a level in taste, sentiment, and 
instruction ” The male slaves iveie emploved in the tillage of the 
land and the tending of cattle, and the females in domestic woik 
and household manutactures The pimcipal slaves often enjoyed 
the confidence of their masters and had inipoitant duties entiustcd 
to them , and, aftei lengthened and meutouous senice, weie put 
m possession of a house and piopeity of their own (Od , xiv 64) 
Giore’s idea that the women slaves were in a nioie pitiable con 
dition than the males does not seem justified, evcept peihaps m 
the case of the aldnd's, wlio tinned the household mills which 
giouiid the floui consumed iii the lamil}’-, and who were sometimes 
overworked hy unfeeling masteis {Od , xx 110-119) Pait of the 
agiicultural woik was somotiines done hy pool lured fieemon 
[thstes), who are spoken of as a wietched class {Od , xi 490), and 
were peihaps employed almost exclusively hy the smallei land 
holders Having no poweiM piotectoi to whom they could look 
up, and depending on casual jobs, they weio piobably in a less 
desnable position than the average slave Homer conceives the 
lot of the lattei as a hittei ono (Od , viu 628 , E , xi\ 302), hut 
it must bo lomomhorcd that tho element of change fiom a loimoi 
elevated position usually enteis into his. doscnptions He maiks 
in a celebrated couplot Ins sense of the moral deteiioiation com- 
monly wiought by the condition of slaveiy (Od , xvii 322) 
nistouo It IS, howevei, in histoiic Gioeee, wlieie we have ample docu- 
peuod mentaiy information, that it is most important to study the 
SYstem of slaveiy,— and especially at Athens, wheie tho piincipal 
work of Gieek civilization found its aecomphshment The case of 
Spaita, in some lospects pecnhai, must he sepaiately considei ed 
Sources The souicss of slaveiy m Giecce weie —1 Biitli, the condition 
of bomghei editary This was not an abundant soiuce, women slaves 

slavei} being less niimeious than men, and wise masteis making the union 
of the sexes lathei a leward of good soivice than a mnttei of specu 
Intion (Xon , COcm , ix 5) It was in general cheapei to buy a 
slave than to xeai one to the ago of lahoui 2 Sale oi children by 
thou flee paients, which was toleiated, except m Attica, oi then 
exposuie, which was peimittcd, except at Thebes The conse- 
quence of the lattoi was sometimes to subject them to a seivitude 
woisa than death, as is seen in the plays of Plautus and Teicnce, 
which, as is well known, depict Greek, not Roman, manneis 
Freemen, through indigence, sometimes sold themselves, and at 
Athens, up to the time of Solon, an insolvent debtor became tho 
slave of Ills Cl editoi 3 Oaptuie in war Not only Asiatics and 
Thiacians thus became slaves, but in the many wais between 
Giecian states, continental oi colonial, Gioeks weie i educed to 
slavery by men of then own lace Tims Spaitans weie slaves at 
Tegea, and Gelon sold out of then countiy tho commonalty of 
HybLnan Megaia AtPlataa, at Scione, in Melos, the men weio 
massacied oi deported, the women enslaved Athenians weio sold 
at Samos, and in Sicily aftei the failuie of the expedition In the 
stiugglo of parties at Coicyia, each faction, when tuumphant, con- 
demned the othei to massacie oi slaveiy Calliciatidas pronounced 
against the enslavement of Giceks by Greeks, but violated his own 
piinciple, to which, however, Epaminoudas and Pelopidas appeal 
to have been faithful Philip sold liis Olynthian captives, and, 
aftoi Thebes was taken hy Alexandei, 30,000 women and children 
aie sard to have been sold 4 Piracy and ladnappmg The 
doscents of pirates on the coasts vvoie a peipctual source of danger, 
the pirate was a gainei eithei hy the sale oi hy the ledemption of 
Ills captives If ransomed, the victim became by Athenian law 
tho slave of Ins ledeemci till ho paid in money or labour the price 
which Iiadbaen given foi him Kidiiappeis (aMrapoclistai) earned 
off olnldien oven in cities, and leaiPil them as slaves 'Wliether 
horn hostile foiays orfiom piracy, any Gieek was exposed to the 
risk of enslavement, il was a swoid of Hamoclos suspended over 
all heads. 6 Commeico Besides tho sale of slaves which took 
place as a result of tho captuic ol cities or othei military operations, 


there was a svstematic slave bade Syiia, Pontus, Lydia, Galaba, 
and above all Thrace weie souiees of supply Egypt and Ethiopia 
also fuinibhed a ceitam nnmbei, and Italy a few Of foieigneis, 
the Asiatics hoie tho gieatost value, as most amenable to com- 
mand, and most versed 111 tho aits of luxuiioiis lefinement But 
Greclvs weie highest of all in esteem, and they weie much sought 
foi foreign sale Gieece piopei and loma supplied the petty 
Eastern piinces with comtesms and female musicians and danceis 
Athens was an impoitaiit slave maiket, and tho state piofited by 
a tax on the sales , but the pimcipal maits weie those of Cypius, 

Samos, Ephesus, and ospecially Chios 

The slaves w’eie employed either in domestic seivice— as house Employ- 
hold managers, attendants, oi peisonal escoits — oi in vvoik of othei meats of 
kinds, agncultuial or uibaii In eaily Attica, and even down to slaves 
the time of Peiicles, the landovvneis lived in the countiy The 
Peloponnesian 'War mtioduced a change , and after that time the 
piopiietors lesided at Athena, and the cultivation was m the hands 
of slaves In manufactuies and commeico, also, seivile giadually 
displaced freelaboui Speciilatois eithei directly employed slaves 
as artisans oi commercial and banking agents, ox hired them out, 
sometimes foi woik m mmes oi factoiies, sometimes for service in 
piivate houses, as cooks, flute playeis, &c , or foi vilei uses Theie 
wore also public slaves, of these some belonged to temples, to 
which they were piesented as olleiings, amongst them being the 
couitesans who acted as hioodules at Coimtli and at Eiyx in 
Sicily, otheis were appiopiiated to the service of the magistaates 
or to public woiks , theie weie at Athens 1200 Scythian aicheis 
foi the police of the city, slaves served, too, in the fleets, and weie 
employed in tho aimies, — commonly as vvoikmcii, and exceptionally 

The number of slaves in Gieeee, or even at Athens, can scaicely Number 
bo determined with any tolerable appioacli to certainty It is 
stated by Atlienmus (vi 20), on the authority of Otosicles, that the 
census of Demetrius Phaleieus gave foi Athens 21,000 cibzens, 

10,000 metres (lesident foreigneis), and 400,000 slaves It is also 
stated by the same authoi that Coiinth had possessed 460,000 
slaves and iEgma 470,000 Hume, in Ins Essay “ On the Popu- 
lousness of Ancient Nations,” maintained that tho assoitioii of 
4.tlienseus lespccting Athens is quite inci edible,— that the niimhei 
of Athemau slaves “is at least augmented by a whole cipliei, and 
ought not to he logaided as moie than 40,000 ” Booekh and 
Letionnc have since made the question the sub] cot of fiesh 
studies The foimer has fixed the numbei ol Attic slaves at about 
365,000, the lattei at 100,000 oi 120,000 M Wallou has lovised 
the lahouis of these scholais, and adduced fuithoi considei ations 
of his own ^ lie estimates the number of slaves employed in all 
Attica m domestic scivuce at 40,000, m agricultmo at 35,000, in 
tho mines at 10,000, in manufactmes and conimeMo at 90,000 
To these must be added, foi old people and childiori undoi twelve 
yeais of age, 6000 and 20,000 icspectively, and also tho public 
slaves, of whom, as we have said, 1200 weio Scythian aiohois He 
thus aiiives at the conclusion that the scivile population of Attiea 
was compiisod between the limits of 188,000 and 208,000 souls, 
the free population hciiig about 67,000, and the motics amount 
mg to 40,000 Tho slaves thus hoie to the fieo native j)opulation 
the latio ol 3 to 1 Tho numbeis given by Athomens foi Corinth 
and Jlgina, though accepted hy Boeckh, appeal to bo oxeessivo, 
and are rejected % Chnton and by M AYallon , tlie line numbers 
weio no doubt laige, but wo liavo no means of dotoinmiing tlioin 
even appioximately Next aftoi tlioso cities m tho magnitudo of 
then slave population came, on the maiiilanil, Megava, and, 
amongst tho insulai slates, Chios and Rhodes Miletus, Phoerea, 
Taientum, Syhaiis, and Gyrene also had numorous bodies of 
slaves 

Tho condition of slaves at Alliens was not in goncial a wiolchod Condi 
one Demosthenes (InMul , p 630) says that, if the baibaiians lioii 
fiom whom the slaves were bought wore iiifoinicd of tho mild tieat- 
ment they received, they w'ould enteitam a great esloom foi the 
Athenians Plautus m moio than ono place thinks il uecessaiy to 
explain to the spectatois of lira plays that slaves at Athens enjoyed 
such piivileges, and even licence, as must bo siupiising to a Roman 
audience The slave was mtioduced with ceitain cnstoniaiy ntes 
into Ins position in the family, ho was in piactico, though not 
by law, pemitted to accumulate a piiyato fund of Ins own, liis 
maiiiago was also lecogni/ed hy custom, though in goneial 
excluded from sacred ceiemomes and public saciiluus, slaves wore 
admissible to religious associations of a private kind, thoioavoie 
some popnlai festivals in ivlnch they wou' allowed to paitioipatc j 
they had even special ones for thomselves both at Athens and in 
other Gieelc conties Then lenianis wore deposited in the family 
tomb of then mastci, who sometimes erected inoiiunients in testi- 
mony of his affection and rogiet They often lived on tin ms oi 
intimacy eiihei with tho head of tho house oi its yoiiiigor incuibois , 
but it IS to he feared that too often this intimacy was ioiiiidod, not 

^DrW Richtei (Dm ^lavcrn tin Onechschen AlkituiMj 1886) 
mamtcims the coiieciness of tho htateineiit in Atliemeus 
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on mutual lespeot, as in the heioie example of Ulysses and Eumseus, 
but on insolent self assertion on the one side and a spmt of 
unriorthy compliance ou the other, the lattei hating its ia%son 
d’Ctie in degiadmg services lendeied hy the slave Aristophanes 
and Plautus show us how often lesoit w'as had to the discipline of 
the lash even in the case of domestic slaves Those employed in 
woikshops, whose oveiseeis weie themselves most commonly of 
sei vile status, had probably a harder lot than domestics , and the 
igricultuial labourers weie not unliequently chained, and tieated 
much in the same waj as beasts of bmden The displeasuie of the 
master sometimes dismissed his domestics to the nioie oppiessne 
laboius of the mill oi the mine A lefuge from eiuel tieatment 
was afforded by the temples and altars of the gods and hy the 
sacred groves Nor did Athemaii kw leave the slave without 
piotection He had, as Demosthenes boasts, an action foi outiage 
like a freeman, and his death at the hand of a stiangci was 
avenged like that of a citizen (Euup , Sec , 288), whilst, it caused 
by his mastei’s violence, it had to be atoned foi by e^e and a 
religious expiation Even wlien the slave had killed Ins mastei, 
the lelatives of the house could not themselves inflict puinsliment , 
they weie obliged to hand him ovei to the magistiate to be dealt 
with by legal process The slave who Ind just gioimds of com- 
plaint against his master could demand to he sold, when he alleged 
Ins light to libeity, the law giaiited him a defendei and the 
sanctuaries offered him an asjlum till judgment should he given 
Secuiities weie taken against the levolt ol slaves bv not associating 
those of the same nationality and language , theyw'eie sometimes 
fettered to pi event flight, and, aftei a hist attempt at escape, 
branded to facilitate then leeoveiy Theie weie tieaties between 
states foi the extiadition of fugitives, and contiaets of mutual 
assiiiance between individuals against then loss hy flight Then 
inclination to take advautige of oppoituuities foi this puipose is 
shown by the niimhei tint escaped from Athens to join the 
Spartans when occupying Decelea Theie weie foimidable levolts 
at the mines of Lauuum, and moie than once in Chios The 
evidence of slaves— women as well as men — was often, with the 
consent of then masteis, taken by toitiue, and that method is 
generally commended hv the oiatois as a siue moans of aiiiving at 
the tiuth, though sometimes, when it suits then iinmedute object, 
they take a diflereut tone The seveial foi ms of the “questiou” 
aie enumeiated m the Fiogs of Aiistophones If the slave was 
mutilated oi scuously injmed in the pioccss, compensation was 
made, not to him, hut to lus mastei by the picisoii who had 
demanded the use of toitiuc 

Emanu- The slave could pin chase lus libeity with lus peoulium hy 
patiou agieement with lus mastei Ho oouid be libeiated hy will, oi, 
duiing his master’s life, by piotkmation in the theatio, the law 
couits, or othei public pihces, oi hy having lus name iiiscubed in 
the public legisteis, oi, in the latei age of Gieoco, by sale oi 
donation to ceitain temples— an act which did not make the slave 
ahieioclule but a fiecman Conditions weie sometimes attached 
to emancipation, as of lemaining foi life oi a definite time with 
the foimei mastei, oi anoihei peison named by him, oi of pci- 
foimuig some special seivice , payments oi rights of succession to 
propel ty might also he leseived By manumission the Athenian 
slave became in i elation to the state a metic, m i elation to lus 
mastei a client He was thus m an inteimediate condition 
between slaveiy and complete fieedom If the fieedmaii violated 
lus duties to lus patron he was subject to an action at law, and if 
the decision were agamst him he was agam i educed to slaveiy 
He became a full inembei of the stats only, as in the easo ol 
foieigiieis, by a vote in an assembly of six thousand eituens , and 
even this vote might he set aside hy a gi o ^lie imuinovion Slaves 
who had lendeied eminent seivices to the public, as those who 
fought at Aigmusaj and at Chmionea, weie at once admitted to 
the status of citizens lu the class of (so-called) Platfeons But it 
would appeal tliat even in then case some civic lights weie leseived 
and accorded only to then children by a female eitmen Tlio 
number of freedmeu at Athens seems iieyei lo have been gieat 
Theo It is well known that Aiistotle held slaveiy lo be necessaiy and 
letic natuial, and, under just conditions, beneficial to both paities in 
views on the relation — ^views which vvoie coiiect enough fiom the political 
slaverj side, legaul being had to the contempoioiy social state His 
practical motto, if he is the author of the Famoimot, attiibuted 
to luni, is— “no outiage, and no familiaiity ” Theie ought, he 
says, to be held out to the slave the hope of libeity as the lewaid 
of lus service Plato condemned the practice, which the theoiy of 
Anstotle also hy implication sets aside as inadmissible, of Gieeks 
having Greeks loi slaves In the Laths he accepts the institution 
as a necessaiy though embarrassing one, and lecommends for the 
safety of the masteis that natives of diffeient countiies should he 
mixed and that they should all he well tieated But, whilst 
condemning haisliiiess towaids them, he eneouiages the feeling of 
contempt foi them as a class Xenophon also, in urging a mild 
treatment of them, seems to have in view, not then own well- 
being, hut the secuuty of the masteis The latei moial schools of 
Gieece scaioely at all eoncein themselves with tlie institution 


The Epicmeanhad no scruple about the seivitude of those whose 
kbouis contiibuted to his own indulgence and tianquillitj , lie 
would at most cultivate an easy tempei in his dealings with them 
The Stoic legarded the condition of fieedom oi slaveiy as an 
exteinal accident, indifferent in the eye of wisdom , to luni it wat 
iiiational to see m libeity a ground of pnde or in slaveiy a subject 
of complaint , fioin mtoleiable indignity suicide was an evei open 
means of escape The poets— especially the authois of the New 
Comedj— stioiigly inculcate humanity, and insist on the fuiicla 
mental equality of the slave The cclebiated “homo sum” is a 
tianslation from Alexis, and the spiiit of it hieathcs in many 
passages of ihe Gieek diama A fiagmeut of Philemon declaies, 
as if in leplv to Aristotle, that not iiatuie, hut foi tune, makes the 
slave Eunpides as might he expected fiom Ins humaiiitaiiaii 
cast of sentiment, and the “piematme modernism” which has 
been lemaiked lu him, uses ahoie the oidmaiy feelings of Ins 
time m icgaid to the slaves As ili Paley says, he loves “to 
lecord then fidelity to then masters, then sympathy in the tiials 
of life, tlieu giatitude foi kindness and consideiato tieatment, and 
then piide in beaiing the chaiactei ol hoiiouiable men He 

allows them to leason, to advise, to suggest, and he oven makes 
them philosophize on the follies and the ludiscietioiis of then 
supeuois” (compaie Med, 64 , Orest, 869 , Uel , 728, Ida, 

854 , Frag Mclan , 506 , Phnv , 823) But we aie not to suppose 
that even he, ktituduiauan and innovatoi as he was, could liavc 
coneeivcd the possibility of aholibhingau institution so deeply looted 
in the social conditions, as well as m the ideas, of his lime 

The case of the Helots of Laconia was diffeient from that of the The 
slaves in most Gioeian comnuuiities The oiigiii of tins class is Helots 
disputed, and w'e cannot heio cntei into the contiovoisv They 
w ei e 1 cgai ded as the pr opei ty of the state, w Inch gav e then sci viees 
to individuals hut kept m its own hands the powoi of oniaiieipat- 
iiig them The domestic seivants of the Spaitans woie all Helots, 
and they waited on their masters at the syssUta oi public meal 
But they weie in tlio main seifs, living in small county villages 
Ol in detached faims, cultivating the lands of the Spaitan pio- 
piietors, and paying to those piojiiiGtois a piopoition of the pio 
duce which could not he incieased They enjoyed then homes, 
wives, and families, could acquiie propel ty, weio not to be sold 
out ol the county, and pcihaps could not be sold at all Tlioy 
vvcie, doubtless, employed m public woiks , m wai they commonly 
acted as light ai meet tioops attending on the Spartan oi Peiia’cic 
hoplites, hut in paiticulai emergencies tliem&elvos sened as 
hoplites (Thueyd , iv 80) They weie sometimes lewaided for 
good seivicc hy emancipation, whieli, liowcvei, did not make them 
Peuceci, but intioduccd them into a special class known as 
Tir'odamodeis The condition of the Helot does not seem to have 
been economically oiioious, but his consciousness of Gieoian 
lineage, which Giote legards as an alleviation of his lot, must 
sniely have been one of its hitteiest elements, whilst it constantly 
kejit alive the leai and consequent hatied of Ins Spaitan masteis, 
and made the lelation between the two classes less natuial than 
that of the oidinaiy Greek masteis with slaves of foieign and less 
civilized laees By the ruling poweis of Sparta the Helots weu 
iievei tiusted, and in one memoiable case some two thousand of 
them, selected foi special military meat, weie massacred in seciet 
(Thueyd , ly 80) Accoiduig to Plutarch, whose statement, how 
evei, has not always been ciedited, the ephois declaicd wai 
against the Helots eveiy yeai, and thoie was a piactioe, known as 
the Irypicia, of detailing a numbci of young Spaitan citizens foi 
the puipose of assassinating such of them as weie cousideied 
foimidable 'Wallon estmates the iiumboi of the Helots at 
220,000, Uiat of tho Spaitans being 32,000 The Peiiestm in 
Thessaly and the Claiotie in Ciote seem to have occupied a position 
somewhat similar to tliat of the Helots in Laconia 

We have alieady observed that the Boman system of Roml 
life was tliat m wliieli slavery had its most natural and 
relatively legitimate place, and accordingly it was at 
Borne that, as Blair has remarked, the institution was 
more than anywhexe else “ extended in its operation and 
methodized m its details ” Not only on this ground is it 
especially deserving of our study, but because out of the 
slave-class, as it was organized by the Romans in the 
countiies subject to the empire, the modern proletariate 
has been historically evolved 

Ve must distinguish from the later slavery at Roma what Sources, 
Mommsen calls “the old, in some measure innocent” slavery, 
under which the faimer tilled the land along with his slave* oi, if 
he possessed moie land than he could manage, placed the dave— 
either as a stewaid, or as a sort of lessee obliged to rendei up a 
poition of the pioduce — over a detached faxm Though slaves were 
obtained by the early victoncs of Rome over her Itahan neighbours, 
no laige number was employed on the small holdmgs of those 
peuods But the extension of properties m the hands of the 
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paiu^nans, and tlie eontmual absences of citi 2 ens lequiied by tbe 
e\paiiding s}steni of oojir[nest, necessaiily bi ought with them a 
demand toi shve labour, which was increasingly supplied by 
captives tahen m wai Of the numbei fuuiished tiom this souice 
a lew paiticulais fiom the tune of tlie matuie republic and the 
hrst centuiy of the empiie mil give some idea In Epiiius, altei 
the victoiies of JImiliiis Paullus, 150,000 captives weie sold The 
prisoneis at Aquae Se\tiEe and Veicellae weie 90,000 Teutons and 
60,000 Cimbii C-nsai sold on a single occasion in Gaul 63,000 
captiies, Augustus made 44,000 pusoneis m the countiy of the 
Salasii , after immense numbeis had peiished hy famine and hard- 
ship and in the combats of the aieiia, 97,000 slaves weie acquued 
by the Jewish wai But slavery, as Hume has shown, is 
untai curable to population, and even the wars of Eomc were 
insufiicient to maintain the supply Hence a regular commcice in 
slaves was established, which was based on the “ systematically 
prosecuted hunting of man,” and indicated an entiie peiveision of 
the primitive mstitution, which was essentially connected with 
conquest The pirates sold gieat numbeis of slaves at Delos, 
wheiB was the chief maiket foi this kind of wares , and these sales 
went on as really, though more obscurely, after the successful expedi- 
tion of Pompey There was a legulai impoitation at Eome of 
slaves, bi ought to some ex.tent fiom Aftica, Spain, and Gaul, but 
chiefly fiom Asiatic countries — Bithyma, Galatia, Cappadocia, 
and Syria A poitonum— appaiently one eighth loi eunuchs, one 
fortieth foi otheis— was paid on their import oi export, and a 
duty of 2 or 4 pei cent on then sale 
Theie weie other souices fiom which slaveiy w'as alimented, 
though of coiuse m a much less degree Certain offences reduced 
the guilty peisons to slaveiy (so vijxsm), and they weie employed 
in public woik in the quariies oi the mines Oiigmally, a father 
could sell his children A eieditoi could hold his insolvent debtoi 
as a slave, oi sell him out of the city (t/am Tilenm) The 
enslavement of cieditois, oveiwhehned with usuiy in consequence 
of losses by hostile raids or then own absence on military service, 
led to the revolt of the Mons Sacei (493 b o ) The Pcetehan law 
(326 B 0 ) restiicted the cieditoi’s lien (by viitue of a nexum) to 
the goods of his debtor, and enacted that foi the futiiie no debtoi 
should be put in chains, but we heai of debtoi a adcheh to then 
cieihtois by the tribunals long aftoi — even m the time of the Punic 
■Wars 

Employ- Thcie were sovi puMia as well as privati The semce of the 
meuts magistiates was at fiiat in the hands of fieemen , but the lowei 
olhces, as of comiers, servants of tlie law coiuts, of piisous, and ot 
teinides, weie afteiwaids filled hy slaves The execution of public 
woilb also came to be largely committed to them, — as the constiuc 
tion of loads, the cleansing of the seweis, and the maintenance of 
the aqueducts Both kinds of functions wcio dischaiged hy slaves, 
not only at Eome, but in tlie luial and piovincial municipalities 
The slaves of a pniate Eomaii wore divided between the familia 
smtiM and the familia loiam At the head of the Jmiilia 
oustioa was the vilhcus, himself a slave, with the wife who was 
given him at once to aid him and to bind him to his duties 
Undei him weie the seveial gioups euqdoyed in the difleicnt 
hiauclies of the exploitation and the caie of the cattle and flocks, 
as ivell as those wlio kept oi piepaied the food, clothing, and tools 
of the whole staff and those who attended on the master in the 
vaiious species of imal spoits A slave prison (ci gastidum) wus 
piart of such an estahlishment, and theie weic slaves whose olhee it 
was to punish the offences of tlien fellows To ^x&famhamham 
belonged those who dischaiged die duties of domestic attendance, 
the sGivice of the toilet, of the bath, of the table, of the kitehon, 
besides the enteitaiiiment of the mastei and his guests hj danc 
mg, singing, and other aits Theie weie, besides, the slaves who 
accompanied the mastei and mistiess out of ^oois, and who weie 
chosen foi then beauty and giace as giiaids of honoui, foi then 
stieiiglli as chairmen oi poiters, oi foi then leadmess andaddiess 
miememheiing names, dehveung messages of courtey, and the 
like There were also attached to a great household physicians, 
artists, seeietaries, libianaiis, copyists, pieimeis of parchment, as 
well as pedagogues and pioceptois of diffeient kinds, — leadeis, 
grammaiians, men of letteis and even philosophers,— all of seivilo 
condition, besides accountants, maiiagets, and agents foi the 
tiansaction of business Actois, comic and tiagic, paiitomimi, and 
the peifoiineis of the circus were commonly slaves, as were also 
the glaclialois These last were chosen fiom the most warlike 
3 aces— as the Saranitcs, Gauls, and Tluaciaus Familis of 
gladiatois weie kept by piivate speculators, who hired them out, 
they weie sometimes owned hy men of high lank 
Num As to the numbeis of slaves belonging to mdividual masteis, 
bus. though wo have no distinct general statement in the Eoman 

wiiteis, sevoial special examples and othei indiiect indications 
SPiVQ to show that the wealthier men possessed veiy laigo/amiZise 
This maybe infoiied fiom the colimhmm of the house of Livia 
and of othei gio.it houses 'Vettuis aimed foui hnndied of his 
own slaves when ho onteied on the revolt winch wajs a prelude to 
the Second Soivilo Wai. The slaves of Pedamus Secimdus, who, in 


spite of a threatened oiithieak of the indignant populace, weie all 
put to death because they had heeu uiidei then mastei ’s loof when 
he was murdeied, weie foui bundled lu numbei Pliny tdls us 
that Csecilius, a fieedmau of the tune of Augustus, left by his will 
as many as 4116 The question as to the total numbei of slaves 
at Eome or iii Italy is a veiy difficult one, and it is not, peibaps, 
possible to ai live with any degree of ceitaiuty at an appioximate 
estimate Gibbon suppioses that theie weie m the Eoman woild in 
the iPign of Claudius at least as many slaves as fiee inhabitants 
But Blau seems light iii believing that this numbei, though piob- 
“ibly collect foi an eailici peiiod, is much undei the tiiith foi the 
age to which it is assigned He fixes the piopoitioii of slaves to 
tiee men as that of thiee to one foi the time between the conquest 
of Gieece (146 B c ) and the leign of Alexaiidei Seveius (222-235 
A D ) The entne numbei of slaves in Italy would thus have been, 
in the leigii of Claudius, 20,832,000, that of the free population 
being 6,944,000 

By the oiiginal Eoman law the master was clothed with Laws 
absolute dominion ovei the slave, extending to the power of life 
and death, which is not suipiismg when we consider the nature of 
ttio paina, potestas The slave could not possess piopeity of any 
kind , whatevei he acquired was legally his mastei ’s He was, 
howevei, in piactice peimitted to enjoy and accumulate chance 
eainmgs or savings, oi a sliaie of what he produced, undei the 
name of peculmm A mastei could not entei into a contiact with 
his slave, noi could he accuse him of theft befoie the law , for, if 
the slave took auj thing, tins was not a subtiaction, but only a 
displacement, of piopeitj The union of a male and female slave 
had not the legal chaiactei of a maiiiage , it was a cohabita- 
tion (contidevuim) meiely which was toleiated, and might be 
teiminated at will, by the master , a slave was, theiefoie, not 
cajiablo of the ciime of adultery Yet general sentiment seems 
to have given a stiongei sanction to this soit of connexion , the 
names of husband and wife aie fieely used in relation to slaves on 
the stage, and even in Hie laws, and in the language of the tombs 
Foi entiling tbe mihtaiy soivice oi taking on him any state office 
a slave was punished with death He could not in geneial be 
examined as a witness, except by toi tine A masloi, w lieu accused, 
could oftei his slaves foi the “question," oi demand for the same 
pill pose the slaves of another , and, if in the latter case they were 
lujuied 01 killed m the piocess, then ovvnoi was indemnified A 
slave could not accuse his mastei, except of adultciy oi nicest 
(under the lattei name being mcludecl the violation of sacred 
things 01 places) , the case of high ticnson was afteiwaids added to 
these Am accused slave could not invoke the aid ot the tribunes 
The penalties of the law foi cimo weie moie seveio on guilty 
slaves than on fieemeu , “majoies nostu,” say the legists, “in 
omni supplicio sovorras seivos quam libeios punioiunt ” The 
capital punishment of the fieeman was by the swoid or the 
piecipioe,— of the shvo by the axe oi the moss The lex Coinclia 
puuished the muidei of a slave oi a fieenian alike , but the mastei 
who killed Ins own slave w is not affected by this law 

Columella, like Xenophon, favouia a ceitam friendliness and Treat- 
fannhauty in one’s inteieouise with lus faun slaves Cato ate and ment c 
drank the same coaise victuals as lus slaves, and even had the slaves 
childien suckled by his wife, that they might imbibe a foiiclness 
foi the family But that rigid old economist had a strict eye to 
profit in all Ins dealuigs with them Ho allow'ed the coniuhciiiram 
of male and female slaves at the price of a money payment fiom 
then pecuhuni Columella legai clod the gams fiom tho bullis as 
a sufficient motive for encoiuaging these unions, and thought that 
motheis should hoi ewaided for their fecundity , Vario, too, seems 
to have taken this view The immense extension of the luial 
estates (Mtfundm) made it impossible for masteis to know then 
slaves, oven if they wore disposed to take tioiible for the qiurpose 
Effective snpeimtendenco oven hy oveiseeis beramo less easy , the 
use of chaiiib was intiodiicod, and those wcio worn not only iii the 
field diiimg working houis hut at night m the eigastulum wlieic 
the laboiireis slept — a piactico winch Pliny lamented as a 
disgiace to agiieultuie TJiban slaves had piobably often a life 
as little enviable, especially those who worked at trades for 
speculatois Even in pimte houses at Eome, so kto as tho time 
oi Ovid, the poitei w'as chained In tho fimulia urlana tho 
favoiiiifos of the mastei had good tioatmcut, and might excicise 
some influence ovci him which would lead to then receiving 
fliittoiy and gifts fiom those who sought lus veto oi solicited Ins 
support Doubtless theie wms often genuino mutual affection, 
slaves sometimes, as in noted instances ilming the civil wais, 
showed the noblest spirit of devotion to then masteis Those who 
weie not inmates of the household, hut weie employed outside of 
it as keepers of a shop oi boat, chiefs of vvoiksliops, or clerks in a 
meicantilo business, had the advantage of gioator fieedom of 
action The slaves of the hno and the lam&ia weio piobably in 
most cases not only clegiaded but iinliappy. The lighter punish- 
ments mflicled hy masteis were commonly personal chastisement oi 
banishment fiom the town house to rural labour , the severer weio 
employment in tho mill (pistrimm) or lelegation to the mines oi 
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quarries To tlie mines speculatois also sent slaves, tliey voilvcd 
half -naked, men and women, in chains, undei thelasliand giiaided 
hy soldiers Vediiis Pollio, in the time of Augustus, was said to 
have thrown his slaves, condemned sometimes toi trivial mistakes 
or even accidents, to the lampreys in his fishpond Cato advised 
the agiicultiirist to sell his old oven and his old slaies, as well 
as his sick ones , and sick slav es w ere exposed in the island of 
^sculapiiis in the Tibei , hy a deciee of Claudius slaves so 
exposed, it they recovered, could not he leclaiiued hy then 
masters 

Though the Roman slaves were not, like the Spartan Helots, 
kept oheclient hy systematic tenoiism, their large miiuheis weie a 
constant source of solicitude in the latei period ot the republic and 
under the eaily empire The law under which the slaveb of 
Pedanms were put to death, piobibly fust made under Augustus 
and more fully enacted under Neio, is snlhcient pi oof ot this 
anxiety, which indeed is strongly stated hy Tacitus in liis 
narrative of the facts Theie had been many conspiiaeics 
amongst the slaics in the couise of Roman history, and some 
formidable insmicctions AVe hear of a conspiiacy about 500 p c 
and another in 419 n 0 , again lust befoie the sea fight of Diiilius 
and between the battles of Tiasimenus and Cannae In 198 r c a 
sei vile war had almost broken out, m 19b n c theie was a using in 
Etruiia and in 185 n 0 in Apulia The giowth of the latifuiidu 
made the slaves moie and more mrmeious and foimidahle Piee 
labour was diseounteuxnced Cato, Vaiio, and Coluinelh dl 
agree that slave labom was to he piefeiied to free except in 
unhealthy regions and for laige occasional opeiations, wliith 
probably transcended the capacity of the peinianent/ffwi/u* » ustiut 
Ciceio and Livy hear testimony to the disappeaiance of a fiee 
plebs fiom the country distiicts and its icplaeement hy gangs of 
slaves woiking on great estates The policy of the Giacclu and 
their siiccessois of the popular party was opposed to this reduction 
of the free working population, which they sought to counteract by 
agraiian laws and by colonization on a laige scale— pi o]ects which 
could not he effectively earned out until civil supremacy was 
nuited with military powmi in the hands of a popiilai chief, and 
which, even when this condition was satisfied hy the establishment 
of the empire, weie inadecpiate to meet the evil The w’oist foiin of 
prffidial slavery existed in Sicily, wliithei Mommsen sup])o&cs that 
its peculiarly harsh features had been hi ought hy the Caithagiu- 
lans In Sicily, accordingly, the fiist really seiioiis scivile 
insurrections took place, at once piovokid hy the miseiy of the 
slaves and facilitated by the habits of hiigandage which, it is 
said, the propiietois had tolerated and even euconiagcd as lighten- 
ing the cost of subsistence of their slaves The using nuclei 
Eiinus 111 133 B c was with some diihculty suppressed hy 
Rupilius Partial revolts in Italy succeeded , and then came the 
second Sicilian insurrection under Tiypho and Atheino, which, 
after a severe struggle, was put down by Aiiuiluis These weic 
followed by the Servile tVai in Italy unclci Spaitaciis, which, 
occuiiiiig at an otherwise ciiLical peiiod, seveiely tested the 
military resources of Rome In the subsequent civil conflicts the 
aid of slaves was sought by both paities, even hy Manns himself, 
and afterwards by Catiline, though he linally rejected then 
services Clodius and Milo employed hands of gladiatois in then 
city uots, and this action on the part of the lattei was approved 
by Cicero In the East Civil Wai they w'ere lobe found in both 
camps, and the murdeieis of Cmsai weie escoiled to the Capitol 
hy gladiatois Antony, Octavius, and Sextus Pompeius employed 
them in the Second Civil Wai , and it is lecoided by Augustus on 
the Monnmentnm Ancyranum that he gave back to then masteis 
for punishment about 30,000 slaves w'ho had absconded and home 
arms against the state Under Tiberius, at the death of Caligula, 
and in the leign of Heio there were threatening movements ot the 
slaves In the wars from Otho to Vespasian they were employed, 
as Tacitus tells us, even by the most scrupulous generals 

Of the moral influences of slavery we have already spoken In 
the particular case of Rome it cannot he doubted that it largely 
contributed to the impurities which disgraced private life, as seen 
in the pages of Juvenal, Martial, and Petionius It is shocking to 
observe the tone in which Horace, so charactciized hy geniality 
and bonhomie, speaks of the subjection of slaves to the bmtal 
passions of then masters [Sat , i 2, 116) The haidenmg effect 
of the system appears perhaps most strikingly in the harbaioiis 
spectacles of the amphitheatre, in which even women took pleasure 
and j oined in condemning the gladiator who did. not by his despei ate 
courage satisfy the demands of a sanguinary mob It led, further, 
to a contempt for industry, even agriculture being no longer held 
in esteem (“qnum sitpiihlice accepta et confirmata jam vulgaris 
existimatio, lem lusticam sordidum opus,” Col,, i , prsef 20) The 
existence of slavery, degrading fiee labour while competing with 
freemen foi nihaii employment, multiplied the idle and woithless 
population of Rome, who sought only “ panem et circenses ” These 
had to be supported by public distributions, which the emperors 
found they could not discontinue, and by the bounty of pations, 
and, like the “mean whites” of modern America, ioimed a danger 
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OU& ekbs, i)Uiclmsablehy selfish ambitions and ready to aid in cml 
disturbances 

Blau, in compaiing the Greek and Roman systems of slavery, Emanci- 
points with justice to the greater facilitv and frequency of patron 
emancipation as the great supeiioiity of the lattei No Roman 
slave, he says, “needed to cTespaii of hecoimiig both a freeman 
and a citizen ” Manumission was of two kinds— oi regular, 
and minus justa 01 manunnssio jiista there were lorn modes — 

(1) by adoption, laicly lesoited to , (2) by testament, already 
lecognized in the Twelve Tables , (3) by census, winch was ot 
exceptional use, and did not exist latoi than the time of Vespasian , 
and (4) by iindickt, wbicli was the usual form In the last 
method the master tinned the slave round, with the words “ libei 
esto,” in the presence of thepiietoi, that officer oi his lietoi at the 
same time staking the sla\ o with Ins lod The manumissio minus 
jiisfaviCLh clicctcd hy a sufficient manifestation of the will of the 
master, as by Icttei, by woids, by putting the pilous (or cap of 
libeity) on the slave, oi by any other foimality wbieli bad by 
nsage become siginfacaiit of the intention to libeiate, oi by siicb au 
act ab making the slave the guaidian of Ins childien This exlia- 
legal soit of manumission was incomplete and precarious , even 
aftei the lex Julia Noihaiia (19 ad), winch assimilated the 
position of those so libciatod to that of the Latin colonists, undei 
the name ot Latiui piiuoies, the peison leinaiiied in the eye of the 
law a slave till liis death ami could not dispose of his peeulium 

A fieedraan, unless lie became such by opeiatiou of law, le- 
mamed client ot his master, and both w’eie bound by the mutual 
obligations aiisiiig out of tliat lelation These obligations existed 
also ill the case of lieedmen of the state, of cities, temples, and 
coipoiatioiis The ficedmau took his foimei mastei’s name, he 
owedhim defeience (obsegimm) and aid and neglect of 

these obligations was punished, in extieme cases even with loss of 
liberty Conditions might be annexed by the master to the gift of 
fieedom, as of continued lesideiice with him, or of geneial service 
01 some paiticnlai duty to be perfoimed, or of a money payment 
to be made But the prietor Eutilius, about the beginning of 
the 1st centuiy no, limited the excessive imposition of such 
conditions, and his lestiictions weie caiiied further by the later 
jurists aud the imperial constitutions Failing natuial liens of 
an intestate ficedman, the iiiastei, now pation, succeeded to liis 
piopeity at his death , and he could dispose by will of only half 
Ins possessions, the patioii loceivmg the othei half Ereedmen 
aud then sons were subject to cml disabilities , the thud geneia- 
tion became wgenua (full citizens) Thus, by a process of constant 
infiltiation, the slave element tended to merge itself in the general 
popnlaibody, and Scipio Jimihamis could reply to the mm murs 
of a plebeian crowd, “Taceant quibus Italia noverca est, non 
cfficietis nt solntos veiear quos alligatos addiixi ” (Val Max , vi 
2, 3) 

It was often a pecuniary advantage to the master to libeiate his 
slave , he oblanicd a payment which enabled him to buy a substitute, 
aud at tlio same time gained a client This of com se piesupposes the 
iLCogiution of thought of the slave to his peculmm , and the same 
IS implied 111 Ciceio’s statement that a diligent slave could in six 
years pui chase his ficedom Augustus set himself against the 
undue multiplicalion of manumissions, probably consideiing the 
lapid succession of new citizens a source of social instability, and 
lecommendcd a similar policy to his successor Tlic lex J51ia 
Sentia (about 3 A D ) forbade manumission, except in stiietly 
limited cases, by masters undei 20 years of age or ot slaves under 
30 , and the lex Furia Camilla (about 7 \ D ) fixed the proportion 
of a man’s slaves winch lie could libeiate by testament, and 
loibado moie tban a hundred being so enfranchised whatever 
might be the number oi the famiha Under the empire tlie 
fieedmen rose steadily in mlluence, they became admissible to 
the lank of eqmtes and to the senate , Giey obtained provincial 

S veiiiments, and were appointed to offices in the impeiial 
usehold which viitually placed them at the head of aclminis- 
tiative departments Pallas and Narcissus are familiar types of 
the nnwoitliy members of this class, and there were doubtless 
many outside of official life who exhibited the ostentation 
and insolence of the parvenu , but there weie others who 
weie highly deserving of esteem Fieedmen of humbler rank 
filled the inmoi offices in the adramistiative service, in the city 
cohorts, and in the army , aud we shall find that they entered 
laigely into the trades and piofessioiis when free labour began 
to revive They appeared also m literatuie , we hear of several 
histoiical and biographical memoiis by fieedmen under therepubhe 
and the eaily empire , many of them were piofessois of grammar 
and the kmdied aits, as Tiio, the araaiiuensis of Cicero, and 
Hygmus, the libiauan of Augustus , and names of a higher order 
are those of Lmus Andronieus, Csecilius, Statius, Terence, Publius 
Syrus, Phaedrus, and Epictetus 

In the 2d century of the Christian era we find a marked change Reforms, 
with respect to the institution of slavery’’, both in the region of 
thought and m that of law Already the principles of reason and 
humanity had been applied to the subject by Seneca who, what- 
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ovei we may tliink of him ab a man, deseives om giatituJe foi the 
ju&t and libcial sentiments lie expressed inspecting the slaves, who, 
he says, should be tieatod as “humble fiiends,” and especially foi 
his eneigetic le probation of gladntoinl combats and ot the 
biutahtj of the public who enjoyed those sangumaiy shows But 
it was lu the 2d century, as we have said, that “the victoiy 
of moial ideas” in this, -s in othei depaitments of lifo became 
‘ decisive Dio Chiysostom, the advisoi of Tiajan, is the 

iuat Gieek wiitei who has pronounced the pimciplc ol slavery to 
be contiaiy to the law ot nature’’ (Mail Pattison) And a 
paralki change is found m the practical policy of the state The 
militaiy vocation of Rome was now felt to have reached its 
normal limits , and the empeiois, iindeistanding that, in the 
ftttuie, industrial activity must prevail, prepared the abolition of 
slaveiy as far as was then possible, by honouring the freedmen, 
by protecting the slave against lus master, and by facilitating 
manumissions The jurists who, in the absence of a recognized 
spiritual powei, piovisionally discharged in then own way the 
office of systematizing piactical moials, modified, by means of the 
useful fiction of the jws iiatuHtlc, the piesumptions of law and the 
interpretation of doubtful mstinmcnts (“ Quod ad jus natuiale 
attineb, omnes homines sEquales sunt” — TJlpiaii “Seivitus est 

constitutio j 111 IS gentium, qua qiiis dominio alieno contia natuiam 
siibjicitiu Floientuius ) The geiieial tendency both of the 
imperial constitutions and of the maxims ot the legists is in favour 
oflibeity (“hrecignotumestqaodmiilta conbajuiisiigoienipio 
libeilate sint constitiita IJlpian ) Tho practices of exposure and 
sale of ohJdion, and of giving them in pledge foi debt, aie foi 
hidden An edict of Diocletian foi hade a fiee man to sell hmiself 
Manstealeis oi kidnappeis {plagiaiii) weie punished with death 
The insolvent debtor was withdiawn fiomthe yoke of his cieclitoi 
While the slave tiacla was peinutted, tiro atiocions mutilation of 
hoys and young men, too often practised, was punished with exile 
and even with death In lodhibitoiy actions (toi tho annulment 
ot sales), if n slave wore letuinod to the sellei, so must also be 
his parents, biotheis, and ^m7m eontiibanio emijmctm In the 
inteipictation of testaments it was to he assumed that memheis 
of the same family were not to be separated by the division of tho 
succession Tho law also favouied m special cases the seeiiutv of 
the peculium, though m general pimciple it still remained the 
propeity of the master The state gianted to public slaves tho 
right ot bequeathing half then possessions , and private peisons 
sometimes permitted similai dispositions even to a gieatei extent, 
though only within the familia Hadiian took flora masteis the 
power of life and death and abolished the suhteiraiiean prisons 
Aiiloniniis Puis punished him who killed Ins own slave as if ho 
had killed another’s Alieady in the time of Ncio tho mag'stiates 
had been ouleied to iccoive the slave’s complaint of ill-tieatment , 
and tho lex Pctioma, belonging to the same oi an oailiei peiioJ, 
toibade masteis to hand ovei then slaves to combats witli wilil 
Beasts Antoninus diiected iliat slaves tieated with excessive 
ciuelt}', who had taken lefugo at an altar ox impeiml imago, should 
bo sold, and this provision was extended to cases in which the 
mastei had employed a slave in a way degrading to him oi beneath 
his oliaiactei M Amolins gave to masteis an action against 
thou shves foi any cause of complaint, thus bringing then lelation 
moie diiectly nnclei the siii veillance ot law and public opinion 
A slave’s oatli could still not bo taken in a coiufc ot law , he was 
inteiiogated by tlie “question”, but tho empeiois and jniista 
limited 111 various ways the application of toituio, adding, liow- 
evci, as vv o have mentioned, to the c ascs in which it could picvxoiisly 
bo appealed to that of the enraa of maieskts Foi ceitam alleged 
offences of the mastei the slave could bimg an action, being lepio- 
sented foi the puiposo by an admtoi Emancipation was facilitated, 

some of the old lorraalities weie dispensed with , obstacles to it wore 
leiiioved, and legal difficulties solved in snclia wayas to fiiitlioi it 
The powei of imposing conditions on testamontaiy manumissions 
was lestiicted, and tlieso conditions inter pneted in the sense most 
favomablo to freedom The ciiipeioi could confer libcity by pie 
senting a gold iiiig to a slave with the consent of the mastei, and 
the legal process called rcsiibUio natahum made him a full citizen 
It was decided that liberty coulil not bo forfeited even by a pie 
bcuptioii ot sixty years’ diualioii 

Infln- The rise of Cliustiaiuty m the Roman woild still fuithei 
enco of iinpioved tho condition of the slave Tho scntinioiits it cicated 
Oil US' vvoio not only favourable to the humane treatment of tho ckiss in 

tiaiutj the piesent, but weie the germs out of wlucli its cutiio Iibeiation 
was destined, at a latei penod, in pait to aiiso It is somohmes 
umeasonalily objected to the Oliiistiaa chinch that it did not 
doiioiince slaveiy as a social ciime and insist on its immediate 
abolition, that on the oonirary it lecoginzed the mstitntioii, 
eeclesiastieal poisons and societies themselves being ownois of 
slaves IVe have seen that slavery was a fundamental element ol 
the old Ilonian constitution, not only lucoipoiated with tho laws, 
hut neeessauly aiisnig out of, and essential to, tho militaiv 
mission oi iliD state When the wmk of conquest had been 
sufficiently achieved, it could not be expected that a ladieal 


alteration should be suddenly wi ought eitliei in the social system 
which was in haimony with it, oi even in the general ideas winch 
had giown up under its influence The latter would, indeed, be 
gradually affected, and accoidingly we have observed a change 
in the policy oi the law, indicating a change in sentiment with 
lespect to tho slave class, which does not appeal to have been at 
all due to Chiishnn teachimr, but to have auseii fiom the spon- 
taneous mfliieiice of ciicumstanees co operating with the softened 
mannei s w hieli weie inspiied by a pacihe i eginie Bnt the institu- 
tion itselt could not be at once seiionsly disturbed , it was too 
deeplj rooted and too closely bound up with the whole existing 
Older of things If it could have been immediately abolished, the 
lesiilts must havo been disastious, most of all to the slav e popula- 
tion itself Before that end could be accomplished, an essentially 
new social situation must come into existence , society must bo 
organized foi defence as it had pieviously been foi conquest, 
and tins tiansfoimation could not be wiought in a day But in 
the meantime much might be done towards fuithei mitigating the 
evils of Slav eiy, especially by impressing on mastei and slav e then 
relative duties and coutiollmg then behavioiu towards one anotliei 
by the exoieise of an independent moral authority This was tho 
work open to the Cliiistian priesthood, and it cannot be denied 
that it was well discharged Whilst the fatheis agiee with tho 
Stoics of the 2d century in lepieseuting slavery as an indifferent 
circumstance in the eje ot leligion and morality, the contempt foi 
the class which the Stoics too often eslubited is in them replaced 
by a geiiuiiio sympathy They protested against the multiplica- 
tion oi slaves iioin motives of vanity in tho houses of the great, 
against the gladiatoiial combats (ultimately abolished by tho noble 
self devotion of a monk), and against the consignment of slaves to 
the tlicatiical profession, winch was often a school of ooiuiption 
The church also encomaged the emancipation ot iiulividual slaves 
and the ledemption of captives And its iiiflnence is to ho seen in 
the legislation of tho Chiistian emperois, which softened some of 
the haialiest featiiies that still maiked tho institution Theio is 
not, indeed, a unifoim advance in this legislation , there is even 
letiogicssion in some paiticiilais niidei Constantine, as in his 
icnevved permission to fatlicis to sell then cliildron and to the 
iindei of an exposed child to make it his slave— enactments which 
it IS sometimes sought to excuso by the pievailing poverty of lus 
peiiod But a stiongei mflueneo of Cliiistiainty appeals in 
Theodosius, and tins inffuence is at the highest in tho legislation 
of Justinian Its systematic cflbit is, in his own words, “pio 
libertate, quam ot foveio et tuou Eomams logibus et pioscipuo 
iiostio iiuniini peculiaie est ” Law still iclused in geneial to 
recognize the maiiiages of slaves , but Justinian gave them a legal 
value after emancipation in establishing rights of succession 
Unions between slaves and fieo women, oi between a fieeman and 
tho female slave of auotlici, coiitmiied to bo forbidden, and wcio 
long punished in cciiain cnciimstaiiees with atiocious seventy 
As witness tlic slave was still subject to tho question , as cnminaJ, 
ho was 'punished with greater ngoiir than the fieeinau If lie 
accused lus mastei ot a ciimc, unless the cliaige was of tieason, 
hcvv'as huint But lie could inimtain a legal claim to his own 
libeity, not now meioly tluougli an acheitot, but iii peisou A 
female slave was still hold incapable of the othuico oi adultery , 
but Justiiiiaii visited with death alike the lapc of a slave oi fieod- 
womaii and that of a Itee maiden Ahcady the mastei who killed 
lus slave had boon punished as foi homicide, except in the case 
of his unintended dcatli uiidci coucetiou , Couslantmo tieatcd as 
homicide a numbei of specially eiiumoiated acts of ciiiclty Even 
iiiidei Theodosius the combats of the aniphitlioatio woio pciinittod, 
if not eiicouiaged, by tho state authoiitics , tlieso spoils vvcio still 
expected fiom the candidates for public honours Combats of men 

with beasts weie longest continued, they had not ceased oven iii 
the early yeai-s of tho leign of Justinian A new piocess of manu- 
mission was now estahlisliod, to bo peifoimed in tiro cluiiclies 
tiuough the Intel venbon of tho nunisteis of leligion, audit was 
piovuied that clones could at any time by meio expression of will 
libeiate then slaves Slaves who weie adimttod to holy oulors, oi 
who enteied a moiiasteiv, hccaino fiecmeii, uiulci certain resLne- 
tioiis flamed to pievent fiaud oi injustice Justinian abolished 
the peibonal conditions which tho legislation of Augustus had 
loquneil to bo satisfied by the mastei wlio craaiipipaled and tbo 
slave wbo was nianumitted, and lemovod tho limitation ol iiumbei 
Tlio liberated slave, whatevci the pioeess by wlucli lioliad obtaiiiod 
his fieedora, became at once a full citizen, lus foimoi master, how- 
ovci, retammg tho light of jiatiouagc, tho abolition of winch 
would probably have discouraged cmaueipation. 

Tlio slavery of tlxo working classes, justly described by Tiansi 
Hume as the most impoitant d.ifierenco between tbetiouto 
social life of antiquity and that of modem times, was not 
duectly changed into tbo system of personal freedom 
Theie was an intermediate stage wliicb bosi not always 
been sufficiently disciiminated fiom slavery, tbongb the 
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coufusion of tlie t\\ o leads to endless misconceptions We 
mean tlie regime of seifdom In studying the oiigm of 
tins tiansitional state of things, fom pimcipal considerations 
have to be kept in view (1) As Gibbon observes, the sub- 
stantial completion of the Roman system of conquest and 
incorpoiation reduced the supply of slaves by restiicting 
the dealings in them to such tiade as took place within 
the now fixed limits of the empue It is tiue that, when 
the barbarian invasions began in the 3d century, many 
captnes were made, who, when not eni oiled in the army, 
weie employed in agriculture or domestic service , but the 
regular impoitation was gieatly and incieasmgly dimin- 
ished, and the Romans were obliged to have leconrse to 
“the milder but moie tedious method of piopagation ” 
The effect of this was to impiove the condition of the 
slave by rendering his existence an object of gieatei 
value to his mastei It tended, indeed, diiectly to the 
transfoi mation of slavery into seifdom by making it the 
Intel est of each family to preseive indefinitely its own 
hereditary slaves, who could not he replaced except with 
difficulty and at gieat expense The abohtion of the 
external slave trade tended, in fact, to put an end to 
mteinal sales, and the slaves became attached to the 
households or lands of their masters (2) The diminished 
supply of slaves further acted in the dnection of the 
lehabihtatiou of free labour A geneial movement of this 
kind IS noticeable from tbe 2d centuiy onwaids Fieemen 
had always been to some extent employed in the public 
service — (a) as suboidinate assistants to the magistrates 
and priests, the places of scribes, viatoies, criers could be 
filled only by citizens, the appaiitors attached to the 
new imperial administration w'ere also free plebeians, with 
slaves in the lower ranks , but these appantorships were 
usually held by freedmen So also (&) public woiks were 
m the 2d century divided amongst coipoiations of free 
plebeians, with public slaves under them In puvatc 
service the supeuoi posts were often filled by fieedmen, 
the highei arts — as medicine, grammar, painting — were 
jiartly in the hands of freedmen and even of xngenwi , the 
moie successful actois and gladiators weie often fieedmen 
In the factories or Avoikshops kept by wealthy persons 
slave labour was mainly employed, but fiee aitisans 
sometimes offered then services to these establishmcuts or 
formed associations to compete with them Wo have seen 
that free persons had all along been to some extent 
employed in the cultivation of land as hiied labomeis, 
and, as we shall presently find, also as tenants on the 
great estates How all this opeiated we shall understand 
when we examine the remarkable organization of the state 
intioducecl by Diocletian and his successois (3) Tins 
organization established in the Roman world a peisonal 
and hereditary fixity of professions and situations which 
was not very fai removed from the caste system of the 
East The purpose of this was doubtless to resist by a 
strong internal consolidation the shock of the invasions, to 
secure public order, to enforce industrious habits, and to 
guarantee the financial resources of the state Peisonal 
independence was largely sacrificed, but those still more 
impoitaut ends were in a great measure attained The all- 
pervading nature of this disciplme will be understood 
fiom the following paiticnlars Members of the admin- 
istrative service were absolutely bound to their employ- 
ments , they could not choose their wives or marry their 
daughters out of the collegia to which they respectively 
belonged, and they transmitted their obligations to their 
children If they abandoned their posts, they were 
sought for everywhere and forced to return In muni- 
cipalities, even the curiales, or members of the local 
senates, were hound to their places and their functions , 
there were other members of the mumcipal service who 


might supjily a substitute on condition of resigning to him 
then lands, Wt thii> powei was raiely used , they commonly 
remained in their posts , then families, too, were bound to 
lemam j they were attached to the collegia oi other bodies 
to which they belonged The soldier, procured for the 
army by conseiiption, served as long as his age fitted him 
for his duties, and his sons weie bound to similar service 
The same sort of compulsion appears to have been exercised 
upon those belonging to, at least, such free industrial 
corporations as were recognized and regulated by the state 
Every one was treated, in fact, as a servant of the state, 
and was bound to furnish labour or money, or both , and 
the nature of his labour was permanently fixed for him , 
he was, in the language of the law, “ conditionis laqueis 
nietitus ” This general system, by diminishing the free- 
man’s mastery over himself and his power to deteimme 
his occupation, reduced the interval between him and the 
slave, and the lattei on the one hand, the free domestic 
servant and woikshop labourer on the other, both passed 
insensibly into the common condition of seifdom (4) The 
coi responding change, m the case of the inral slaves, took 
place through then being meiged in the older of coIom 
The Roman colonus was ongmally a fiee person who took 
land on lease, contracting to pay to the propnetoi either 
a fixed sum annually oi (when a colonus pa7tici7ius) a 
ccitain proportion of the produce of the farm Under the 
empeioisof the 4 th century the name dcsignateda cultivator, 
who, though personally free, was attached to the soil, and 
tiansmitted his condition to his descendants, and this 
became the legulai status of the great mass of Roman 
cultivatois In sanctioning this personal and heieditaiy 
fixity, the law probably only recognized a state of things 
which had previously existed, having been spontaneously 
brought about by the circumstances of society, and 
especially by the needs of agricultme The class of coloni 
appears to have been composed paitly of tenants by con- 
tract who had incur led laige ai rears of rent and were 
detained on the estates as debtors (ohosyati), paitly of 
foieign captives oi immigrants who were settled in this 
condition on the land, and paitly of small propuetors 
and other pooi men who voluntanly adopted the status 
as an improvement m then position They paid a fixed 
piopoition. of the produce (pws agi ana) to the owner of 
the estate, and gave a determinate amount of labour 
(qpei^c) on the portion of the domain which he kept in 
his own hands (mamus doimmcus) The law for a long 
time took no notice of these customary tenures, and did 
not systematically constitute them until the 4th century 
It was indeed the icqiiirements of the fiscus and the 
conscuption which impelled the imperial Government to 
regulate the system The coloni were msciihed (adsenpit) 
on the registers of the census as paying taxes to the state, 
for which the piopnetor w'as lesponsible, reimbursing 
himself for the amount In a constitution of Constantine 
(332 A D ) we find the colonus recognized as permanently 
attached to the laud. If he abandoned his holding he was 
brought back and punished, and any one who received 
him had not only to restore him hiit to pay a penalty 
He could not mairy out of the domain , if he took for 
wife a colona of another piopiietor, she was restored to 
her original locality, and the offspring of the union were 
divided between the estates The children of a colonus 
were fixed in the same status, and could not quit the 
property to which they belonged They and their de- 
scendants were retained, in the words of a law of 
Theodosius, “quodam mtermtatis jure,” and by no process 
could be relieved fiom then obligations % a law of 
Auastasius, at the end of the 5th century, a colonus who 
had voluntarily come into an estate was by a tenure of 
thirty years for ever attached to it The master (domiTim) 
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could inflict; on his colon! “ moderate cliastisement,” and 
could chain them if they attempted to escape, but they 
had a legal remedy against him for unjust demands 
or injury to them or theirs In no case could the rent 
or the labour dues be increased The colonns could 
possess property of Ins own, but could not abenate it 
without the consent of the master Thus, whilst the 
members of the class were personally free, then condition 
had some incidents of a semi-servile character They 
are actually designated by Theodosius, though the lax 
language of the codes must not be taken too literally, 
“ servi tense cm. nati sunt ” And Salvian treats the 
proposition “colom divitum hunt" as equivalent to 
“ vertuntur m servos ” This is indeed an exaggeration, 
a deduction must always be made fiom the phrases of the 
mediseval Jeremiah , the colouatus was not an oppressive 
system , it afforded, on the contraiy, real security against 
unreasonable demands and wanton distuibance, and it 
was a great advance on the system of cnltivation by the 
famiha nishca But the point which it is important for 
our present purpose to observe is, that theie was a certain 
approximation between the condition of the colouus and 
the slave which tended towards the fusion of both in a 
single class To make this plain, we must go a httle 
further into detail 

Besides the coloni there were on a great estate — and 
those of the 4th century were on a specially large scale — 
a number of prsedial slaves, who worked collectively imdei 
overseers on the part of the property which the owner 
himself cultivated But it was a common practice to 
settle certain of the slaves (and possibly also of the freed- 
men) on other portions of the estate, giving them small 
farms on conditions similar to those to which the coloni 
were subject These slaves are, in fact, described by 
Ulpian as qu(ts% coloni They had their own households 
and were hence distinguished as casati In law these 
slaves were at first absolutely at the disposal of their 
masteis , they had no property m the strict sense of the 
word, and could be sold to another proprietor and 
separated from their families But the landlord’s interest 
and the general tone of feeling alike modified practice 
even before the intervention of legislation, they were 
habitually continued in their holdings, and came to 
possess in fact a perpetual and hereditary enjoyment of 
them By a law of Yalentmian I (377) the sale of 
these slaves was mtei dieted unless the land they occupied 
were at the same time sold The legal distinction between 
the coloni and the slave tenants continued to exist after 
the invasions , but the practical difference was greatly 
attenuated The colonns often occupied a servile mansus, 
and the slave a mansus oiiginally appropriated to a 
colonue Intermariiages of the two classes became 
frequent Already at the end of the 7 th century it does 
not appear that the distinction between them had any 
snbstantial existence The servile tenures weie, no less 
than the others, stable and hereditary , and tbe charges to 
be borne by the former were not necessarily the heaviei 

Whilst giving their due weight to the social and 
economic circumstances which tended thus to merge the 
free labourer and colonns on the one hand and the slave 
on the other in a common class of serfs, we must never 
leave out of account the directly moral agencies which 
worked towaids the same result by modifying slavery 
Nor ought wa to have in view only the influence of 
Christian doctiine and piocept coiisideied in themselves , 
we must regal d them as constantly applied in daily life by 
an independent spiritual ordei, which was levered ahke 
by the two classes whose relations it assisted in regulating, 
and whose geneial attitude towards slavery is sufficiently 
shown by the celebrated declaration of Giegory thcGieat 


A review of what has been said will make it plain that 
the Noithern invasions had little to do with the transition 
from slaveiy to serfdom Only two modes have been 
suggested in which they may possibly have accelerated 
the change It is not likely that the newly established 
proprietois would understand, ci i aspect in pi actice, nice 
distinctions between classes of cultivators, they would 
piobahly regard the coloni and slaves, now that their 
conditions were so much assimilated, as standing on the 
same basis And, secondly, the Ceimans, if we may 
believe Tacitus, had in then original seats no menial 
slaves, whilst, on the othei hand, they weie familiar with 
the system of slaves settled on sepaiate portions of a 
domain and paying a fixed shaie of the pioduce to its 
ownei Tliere may be a ceitain value in these considera- 
tions But, on the vvhole, it appeals that, as in the case 
of the rise of the feudal system generally, so in the 
particular respect of the qualified peisoiial freedom which 
accompanied it, the influence of the Northern nations was 
really of little account, and that both changes would have 
equally, though peihaps not so speedily, taken place if the 
invasions had never occurred 

Whilst ancient slavery was, as we have seen, a system Disap- 
fitted to endure under given social conditions, and had pe'iranco 
a definite pohtical function to fulfil, seifdom, which 
succeeded when that function was exhausted, was a 
merely transitory condition, with no other destination 
than that of leading the working population up to a state 
of entire personal freedom How the serf in cities and 
towns became a fiee lahourei for hire can be easily con- 
ceived, he doubtless in many cases pui chased his libeity 
out of Ins earnings, and in others it was not the mastei’s 
interest to retain his services at the cost of his main- 
tenance The emancipation of this entire class was 
favoured by the movement (not, howevei, to be confounded 
with it) which established free industrial communities 
and gave them municipal jurisdiction But it is very 
difficult to trace the steps by which the rural seif was 
transmuted into a free tenant “ The time and manner,” 
says Adam Smith, “ in which so important a revolution 
was biought about is one of the most obscuio points in 
modern histoiy ” Smith himself attributes the change to 
two causes — (1) the greater advantage to the proprietor 
derived fiom the exertions of the cultivator when he 
woiked entirely for himself, and (2) the encouragement 
which sovereigns, jealous of the great loids, gave to the 
villeins (under which term Smith seems to compiohend 
the whole mixed class of non-fiee tenants) to encroach on 
their anthoiity To these economic and political reasons, 
though doubtless real and impoitant, Smith appears to 
attribute too exclusive an efficacy, neglecting the moral 
and leligious causes which conspired to the same result, 
especially the personal influence of the clergy, who were 
natuial mediators between the serfs and the propnetors 
The serfs were best treated on the ecclesiastical estates, 
and many on private properties were liberated “pro amore 
Dei ” and “ pro remedio animm ” 

Let us examine more particularly the circumstances of 
the transition m France and m England 

M Gueiaid lias shown that from tho conquest by Ccesar to the Fiancs. 
ahohtion of feudalism there ivas a steady luipiovcmont in the con- 
dition of the class originally enslave J IIo ihstinguishes thico 
peiiods — one of slavciy propei, lasting till the conquest of Gaul by 
the baihaiuns , the second, ending about the close of the reigu of 
Chailes the Bald (d 877), in which, slaveiy is xoplaced by an 
inteimediate state vluch ho calls hy the ludeteiminate namo of 
“servitude,” tho lights of the semis being rocognived, lospcctod, 
and piotoeted, if not yet in a suffioiont degioo by the civil laws, at 
least by those of the clnuch and by social manners , and a tliiid in 
which, undei the developed icgmie of feudalism, 'seifdom piopoi is 
hilly established and the soif-tenant has become simply a tiibutaiy 
unclei various appellations {homme de corps or de p6td, mmn-- 



137 


S L A V E E Y 


mortable, taillabU, seif, iilain) The thiee personal conditions | 
here described coexisted to some extent in all these peiiod^ one of 
them) howevei, greatly piepondeiating in e teli Tov mis the end 
of the 9th century the eeif-teriants neie aheadYpiopiietois of then 
holdings , nndei the third dynasty they were rathei subjects than 
tenants, and the dues they paid weie lathei taxes than lents , they 
weie, inshoit, vassals occupying the loves! lound of the feudal 
ladder Guciaid enumerates as immediate causes vhieh led to the 
liberation of seifs (besides the mastei’s voluntaiy gift oi beipnest) 
their flight, — with the prcsciiption which aiose aftei a certain 
interval of} absence,— oidmation, redemption by themselves oi 
otheis, inaniages with women of higliei status, and the action ol 
law in the case of ceitain wiongs inflicted by the mastci The 
church CO operated to the same lesult, as might be shown by many 
instances Tims St Benedict of Aniane (d 821), the leloimei of 
the monasteues in the Carolingian teiiitones, received a numbei 
of donations of lands fiom the faithful, but, whilst accepting them 
lor his leligions establishments, he enfianchised the soils who 
inhabited them All the sells, notmeiely in a village, bouig, oi 
city, but ill whole districts, weie hbeiatedby cbarteis of soieieigns 
or loids Such documents aie most common in the 13th centiiiy 
The geneial edicts of Louis X (1315) and Philip V (1318) aio little 
moie than recognitions of d fad atcomph, and weie dictated, at 
least in pait, by financial motues Some lelns of seifjom con- 
tinued ro exist in local customs down to the Eevolution, and weie 
not abolished till the night of the 4th August 1789 But these 
suivivals do not affect the tiuth ol the pioposition that the woik 
of emancipation was essentially accomplished eaily m the 14th 
century 

England Gu^raid has observed on the difficulty created by the ambiguity 
of the woid scrviis in the medueval anthoiities In the study of 
English serfdom, even eminent w'liteis like Koheitson, Hallam, 
and Kemble have obscured the subject by the use of the teim 
slave, sometimes in its pi opor sense, sometimes m i elation to the 
serf Di Stubbs has avoided this equivocal nomenclatmo, and by 
attending moie to social fact than to the lettei of the lawr has 
placed tlie histoiy of the class in a clear light The slaves of 
Anglo-Saxon times were “ rcgaided as the stock of then owiiei , 
their offenoes against a third poison he mast answoi for, as foi the 
mischief done by Ins cattle, they had no cieclibility, no legal 
rights , wrongs done to them weie legarded as wrongs dons to then 
master ” Piaotice, indeed, was kiiidei to them than legal theoiy, 
as in the case of the Eoman peciilmm, they weie “m some un- 
explained way ” allowed to keep their savings, and so to puichase 
their freedom , and " the spnitual law could enfoico a penance on 
the master foi ill treating them ” There weie laws of Ethelbeit 
and Canute foibidding the sale of men to heathen masteis, and the 
slave tiade, the pimcipal seat of which was Bustol, was put down 
by the pleaching of St Wulfstaii The villeiii of Domesday Book 
is not a slave , he lepiesents the Anglo Saxon teml, be is an me 
movable cultivatoi, now legaided as customaiy tenant of a lord 
The hroiiuan knights piobably confounded with the mllanus the 
bordam and othei tenants who stood on a less favourable footmg 
Whilst the free ceoil became a villein, tlio seimis (thecnv) dis 
appeared altogether The position which the class constituted bv 
this fusion came to occupy was one “compatible with much personal 
eomfoit and some social ambition ” Tne villeins "weie safe in 
the possession of then homes , they had a remedy against the 
violence of their mastois, they could, if they chose to renounce 
their holding and take refuge in a town, become members of the 
guild, and there, when unclaimed for a yeai and a day, obtain the 
full lights of fieemen, they could obtain manumission by the 
intervention of the church, which always pioclauned the liberation 
of the villein to be a woik ot meiit on the pait of the master 
Under a fairly good loid, under a monasteiy oi a college, the 
villein enjoyed immunities and security that might be envied by 
his superiois, he had a leady tubnnal for his wiongs, a voice in 
the management of Ins village , he might mth a little contrivance 
redeem his children and start them in a higher state of life ” 
Walter Map declares that m his time (12th centiuy) the villeins 
were educating then ignoble offspring in the liberal arts In the 
eaily pait of the 14th centiuy “it was by a mere legal form that 
the villeins weie described as less than free ” In the leign of 
Eichard 11 it seems that " the legal theoiy of ttieiL status has 
become liaidened and sharpened so as to warrant almost wanton 
oppression,” but social causes, on the other band, have ameliorated 
their actual lot It was not their normal coiiclition that led to 
the insnireetiou of 1381, but the enfoicement ot (the Statute of 
Labourers and the attempt of the loids to reassert legal claims which 
were practically obsolete Serfdom died out in England without any 
special legislation against it It survived in exceptional instances, 
as in France, Hallam mentions as the latest deed of enfranchise 
meiit one of Elmabeth in 1574 in favoui of the bondmen on some 
of hei manois , and it appears that in Scotland the woikers ra coal 
and salt mines were ni a state of serfdom until they were liberated 
by Acts of the 16th and 39th yeais of theieign of Geoige III 

Italy Essentially similai movements took place in the other conntnes 


of the West In Italy “the lltb and 12th centuiies,” sajs Hallam, 

“ saw the numbei of slav es ” (by w Inch w oi d he me ans sei fs) " b egin 
to deeieise , eaily m the 15th a wiitei quoted by Muiatou speaks 
of them as no longer existing Tlie gieater pait,” he adds, “ of 
the peasants in some conntnes of Geimany had acquired their Germany 
liheity before the end of the IStli century , m other paits they 
remained m a soit of viUenage till the present age ” The most 
iigoious foims of seifdoni {Leibagcnschaft) existed in those Geiinan 
districts which weie once AVendish,— as Lusatia, Pomeiania, and 
Mecklenbuig,— and in Holstein The last remains of the system in 
Germany weie abolished in 1832 and 1848 In Castile the seifs Spam, 
weie slowly conveitcd into solanego% who cultivated the land of 
the lord undei obligations similai to those of the colonus Alphonso 
X (El Sahio) declaied that the solaiiego could quit las holding 
when he wished, though he could not alienate it or demand 
anything foi his impiovemints Alphonso XI (El Justicieio) 
deeieed that no loicl should take the solai (holding) fiom the 
tenant, noi from his sons oi gi and sons, so long as they paid the 
fixed (lues They thus became iiiemovablo, and their tenures 
weie heieditaiy 

By these gradual processes eveiy form of servitude dis- 
appeared fiom the social ordei of western Europe, whilst 
at the same time was bequeathed to the modern world 
the inexorable problem, still but partially solved, of the 
definitive position of the classes whose origin is traceable 
to that condition 

But not veiy long after the disappearance of serfdom Modem 
in the most advanced communities comes into sight tlie slave 
new system of colonial slavery, which, instead of being the 
spontaneous outgrowth of social necessities and subserving 
a temporary need of human development, was politically 
as well as morally a monstrous aberiation, and never pro- 
duced anything but evil 

In 14i2, when the Portuguese under Prince Henry the Spanish 
Navigatoi weie exploring the Atlantic coast of Africa, one ooloiiies 
of lus officers, Antam Gonsalves, who had captured some 
Moors, was directed by the prince to carry them back to 
Afiica He received from the Moors in exchange for 
them ten blacks and a quantity of gold dust This 
excited the cupidity of his fellow countrymen , and they 
fitted out a large numbei of ships for the trade, and built 
several forts on the Afiican coast Many negroes were 
brought into Spam from these Portuguese settlements, and 
the colonial slave trade first appears in the form of the 
introduction into the newly-discovered western world of 
children or descendants of these negioes When Ovando 
was sent out in 1502 as governor of Hispaniola, whilst 
regulations, destined to prove illusory, were made for the 
protection of the natives of the island, permission was 
given to carry to the colony negro slaves, born m Seville 
and other parts of Spain, who had been instructed in the 
Christian faith It appears from a letter of Ovando in 
1503 that there weie at that time numbers of negroes m 
Hispaniola, he requested that no more might be per- 
mitted to be brought out In 1510 and the following 
years King Perdinand oidered a number of Africans to 
be sent to that colony for the working of the mines 

Before this time Columbus had proposed an exchange 
of his Carib prisoners as slaves against live stock to he 
furmshed to Hispaniola by Spanish merchants Infidels, 
he represented, would thus be converted, the royal treasury 
enriched by a duty on the slaves, and the colonists sup- 
plied with live stock free of expense He actually sent 
home m the ships of Antonio Torres, in 1494, above 600 
Indian prisoners taken in wars with the caciques, who, he 
suggested, might he sold as slaves at Seville. But, after 
a royal order had been issued for their sale, Queen Isabella, 
interested by what she had heard of the gentle and hos- 
pitable character of the natives and of their docility, pro- 
cured a letter to be written to Bishop Fonseca, the super- 
intendent of Indian affairs, suspending the order until 
inquiry should be made into the causes for which they 
had been made prisoners, and into the lawfulness of their 
sale Theologians differed on the latter question, and 
XXH. — 1 8 
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Isabella directed tliat tliese Indians .should be sent back 
to tbtiir native countiy, and that a policy of conciliation 
should be followed tbeie instead of one of seventy 
Bartolomd de las Casas, the celebiated bishop of Chiapa, 
accompanied Ovando to Hispaniola, and was a witness of 
the cruelties fioni which the Indians snfEeiecl under his 
admini&tration He came to Spain in 1517 to obtain 
measLiies m then favoui, and he then made the suggestion 
to Chailes that each Spamsh resident in Hispaniola should 
have bcence to import a dozen negro slaves Las Casas, 
in his Hitoi m de las Indian (lib iii cap 101), fiankly 
confesses the grave erroi into which he thus fell “ This 
advice that licence should be given to bring negio slaves 
to these lands the clengo Casas firbt ga\e, not consider- 
ing the injustice with which the Poituguese take them 
and make them slaves , which advice, aftei he had appie 
hended the natme of the thing, he Vfould not have given 
for all he had m the woild ” Othei good men appear to 
have given similai advice about the same time, and, as 
has been shown, the piactice was not absolutely new , 
indeed the young king had m 1516, whiLt still in Flanders, 
granted bcences to his courtieis for the impoitation of 
negioes into the colonies, though Ximenes, as legent of 
Castile, by a decree of the same yeai foibade the practice 
The suggestiou of Las Casas was no doubt made on the 
giound that the negioes could, bettei than the Indians, 
hear the laboui in the mines, which was rapidly exhaust- 
ing the numbers of the latter ^ He has sometimes on 
this plea been evoneiatcd fioin all censuie, but, as we 
have seen, he did not exculpate himself, and, though 
entitled to honoui for the zeal and perseverance which he 
showed on behalf of the natives of the New Woild, he 
must in justice bear the blame due from posteiity foi 
his violation or neglect of moial principle His advice 
was unfoitunately adopted “Cliailes,” says Robertson, 
“granted a patent to one of Ins Flemish favouiites, con- 
taining an exclusive right " of supplying 4000 negroes 
annually to Hispaniola, Cuba, Jamaica, and Poito Rico 
“The favoiuite sold his patent to some Genoese mer- 
chants foi 35,000 ducats”, these merchants obtained the 
slaves fioin the Poituguese, and thus was fiist bi ought 
into a systematic form that odious “commeice between 
Africa and America which has since been carried on to 
such an amazing extent,” the action of the Spaniards 
being “imitated by all the nations of Euiojoe who have 
acqmied teintoues in the warmer climates of the New 
World ” 

England The fiist Englisliinan wlio engaged in the hateful tiafiic was 
Captain John IIawicixs (s' d ) The English slave tiadeis weie 
at fiist altogether occupied in supplying the Spanish settlements 
Indeed the leign of Elizabeth pasbed without any English colonyr 
having been peimaiiently cslablished in Ameuca But in 1620 
a Dutch ship fioin the coast of Guinea visited Jamestown in 
Yiiginia, and soldapait of lici caigo ol negioes to thelobacco- 
plaiiteis This was she first beginning of slaveiyzu Butish Amoiioa , 
the number of negioes was afterwaids continually lucieascd — 
though appaieiitly at hist slowly— -by impoit.ition, and the hcld- 
laboni was moio and moie peiioimed by seivilo hands, so that 
in 1790 tJio State of Yiigima, winch is only a small paifc of the 
oiiginal colony so named, contained 200,000 negioes 
The Aft loan tiade of England was long in the hands of evclusivo 
companies , but by an Act of the fust ycai of William and Maiy it 
became fiee and open to all subjects ol the ciown The Alucan 
Company, howevoi, continued to evibt, and obtained flora time to 
time laige paiharaentaiy giants By the tieaty of Uliccht the 
asiento,^ or contiact foi supplying the Spanish colon ies with 4800 
^ The Spaiuaids, in tlie space of httecn yeais subsequent to the 
cliscoveiy of tlie West Indies, had, as Bobeitson mentions, icduoed the 
natnes of Hispaniola fiom a million to 60,000 
® The Spaiiiaids weio prevented fiom foiming establishments on 
the Afncan coast by the Hull of Demarcation (“Iiitei ca>tera”) of 
Pope Alevander VI (1493), which foihado them ocqunmg leiritory 
to the east of the moinlian line of 100 miles west of the Azores 
They could thoicloio supply then Ameinan possessions with slaves 
only by contiacls with other poweis 
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negioes annually, which, had picviously passed fiom the Dutch to 
the French, was tiansfeiied to Gieat Biitaiii , an English company 
was to enjoy the monopoly foi a peiiod of tliiity yeais fiom 1st 
May 1713 But the contiact came to an end in 1739, when the 
complaints of the English meiehints on one side and of the 
Spanish ofiBcials on the other rose to such a height that Philip Y 
deilaied his deteimination to levohe the asieiito, and Sii Bobort 
Walpole was forced by popnhi feeling into wai with Spam 
Between 1680 and 1700 about 140,000 negioes weie exported by 
the Afiican Company, and 160,000 moie by luuato adventureis, 
making a total of 300,000 Between 1700 and tin end of 1786 as 
many as 610,000 weie transpoited to Jamaica alone, which had 
beou an English possession smee 1655 Biyan Edwaids estimated 
the total iiupoit into all the Biitish colonies of Ameuca and the 
West Indies fiom 1680 to 1786 at 2,130,000, being an annual 
avciage of 20,095 But this, he admits, is much less than was in 
his time commonly supposed The Biitish slave tiadc leachod its 
utmost extension shoitly before the Wai of Ameiican Independence 
It was then earned on puiicipally fiom Liverpool, hut also fiom 
London, Biistol, and Laucastei , the entiie number of slave ships 
sailing fiom those poits was 192, and in them space waas piovided 
foi the tianspoit of 47,146 negioes Dimng the w'ai the numbei 
decieased, but on its teinunation the bade immediately levived 
When Edw'aids wiote (1791), the numbei of Eiuopcan factoiies on 
the coasts of Afucawas 40, of these 14 weie English, 3 Eieneh, 

15 Dutch, 4 Poituguese, and 4 Danish Asconoct a notion as can 
be obtained of the numbeis annually expoited fiom the continent 
about the yeai 1790 by tiadeis of the seveial European coniitiies 
engaged in the traffic is supplied by the fellow nig statement — 

“By the Butish, 38,000 , by the Fiench, 20,000 , by the Dutch, 

4000, by the Danes, 2000, by the roituguese, 10,000, total 
74,000 ” Thus moie than half the bade was in Butish hands 
“Atpiesent,” said Eobcitson, wiitmg iii 1701, “the iiumboi of 
negio slaves, in the settlements of Great Biitaiii and Fiance in the 
West Indies exceeds a million, and, as the establishment of 
seivitudo has boon found, both in ancient and modem times, 
exticracly uufavomf.ble to population, it requnes an annual ini- 
poitation ot at least 58,000 to keep up the stock " The slaves 
in the Spanish dominions and in Noith Ameuca, ho Ihonglit, 
piohably amounted to an additional million 

The hunting and stealing ol liiiman beings to make them slaves, Effects of 
which weie alieady piactisod in Atuca foi the supply of the coniial the slave 
states of that continent, as well as of the niaikets of iioithem tude 
Africa, Turkey, and othoi Mohammedan conutues, woio gieatly 
aggravated by the demand of the Euiopeaix ooloiues The native 
cliiefs engaged in foiays, sometimes even on thou own subjects, foi 
the pm pose of piociuing slaves to bo exchanged foi 170316111 com 
modities They olten set ftie to a village by night and captiued 
the inhabitants when tiymg to escape Thus all that w is shock 
mg in the haibausm of Afucawas multiplied and intensified by 
this foieigu stimulation To the imseues thus pioduced, and to 
those sufleied by the captives iii then lenioval to the coast vveio 
aJiled the hoiiois ot the muldle passage IacIusivo of the slaves 
who died bofoie they sailed liomAluoa, 12^ pci cent vvoie lost 
dining then passage to tlio West Indies , at Jamaica 11 pei cent 
(lied whilst m the hubouis or befoio the sale, and one tliiid moio 
in the “seasoning” Thus, outoleveiy lot ol 100 shipped fiom 
Afuca 17 died lu about 9 weeks, and not niciio than 50 livecl to 
he effective lahoiiieis in the islands The cnciimstanees of their 
subsequent life on the pilanlations woio not favouiablo to tlio in- 
ciease of thou numbeis In Jamaica tlioie woio lu 1690 40,000, 
fiom that yeai till 1820 theio vvcie iinpoitcd 800,000, yet at the 
lattei date theie w'eie only 340,000 ni the island One cause 
which pievouted the natuial iiicieaso of population was the in- 
ecpiahtyiu the numbeis of vhe sexes , iii Jamaica alone theio was 
in 1789 an excoss of 30,000 males 

It may be truly said that fiom the laitci part of tlie Move- 
I7tk centuiy, vvlieii tlie nature of the slave tiadc began to 
be understood by tbe public, all that was best in England “fo^^ve 
was adveise to it Among those who denounced it — Uado*^*^ 
besides some whose names arc now little known, but aio jjjjgiand 
recoided with the honoiii they deserve in the pages of 
Claikson— were Baxter, Sii Richaul Steolo (in Mle mid 
YiDico), the poets Southern (in Otoonolo), Pope, Thomson, 
Shenstono, IJycr, Savage, and above all Cowpor (see Ins 
Cfianty, and Tad, bk 2), Thomas Day (aiithoi of Sand- 
f<nd and Mm toil), Sterne, Wai burton, Hutcheson, Beattie, 

John Wesley, Whitfield, Adam Smith, Millar, Robeitson, 

Dr Johnson, Paley, Gregory, Gilbert Wakefield, Bishop 
Porteus, Doan Tucker The question of the legal exist- 
ence of slavery in Great Britain and Ii eland was laiscd 
m consequence of an opinion given m 1729 by Yoifc and 
Talbot, attorney-general and solicitor-general at the time, 
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to tLe effect that a slave by coming into those countries from 
the West Indies did not become fiee, and might be com- 
pelled by his master to return to the plantations Chief- 
Justice Holt had expressed a contrary opinion , and the 
mattei was hi ought to a final issnc by Mi Gianvdle 
Shaip in the case of the negro Someiset It was decided 
by Lord Mansfield, in the name of the whole bench, on 
June 22d 1772, that as soon as a slave set his foot on 
the soil of the British islands he became free In 1776 
it was moved in the House of Commons by David Hartley, 
son of the author of Ohsei vaiiom on Man, that “the slave 
trade was contrary to the laws of God and the rights of 
men ” but this motion — the first W''hich was made on the 
subject — failed, public opinion on the question was far 
from being yet fully iipe 

The first persons m England wbo took united piactical 
action against the slave trade were the Quakers, follow'mg 
the expression of sentiment which Lad emanated so early 
as 1671 from their foundei Geoige Eox lu 1727 they 
declared it to be “ not a commendable or allowed ” 
practice, in 1761 they excluded fiom their Society all 
who should be found concerned in it, and issued appeals 
to their members and the public against the system In 
1783 there was formed amongst thorn an association “foi 
the relief and liberation of the negro slaves in the West 
Indies, and for the discouragement of the slave tiade on 
the coast of Africa ” This was the fiist society established 
in England foi the purpose The Quakeis m America had 
taken action ou the subject still earlier than those in 
England The Pennsylvanian Qualreis advised then 
members against the trade in 1696, m 1764 they issued 
to their biethreu a stiong dissuasive against eucoiuaging 
it m any manner, m 1774 all peisons concerned m the 
traffic, and m 1776 all slave holders who would not 
emancipate then slaves, weie excluded fiom membeisbip 
The Quakers m the othei Ameiican pi ovinces followed the 
lead of their brethren in Pennsylvania The individuals 
amongst the Anaencau Quakers who labouied most 
earnestly and indefatigably on behalf of the Airicans 
weie John Woolinan (1720-1773) and Anthony Benezet 
(1713-1784), the latter a son of a Eicnch Huguenot 
driven from France hy the levocation of the edict of 
Nantes The former confined his efiorts chiefly to America 
and indeed to liis coreligionists theie, the lattei sought, 
and not without a large measuie of success, to found a 
univeisal propaganda in favour of abohtion A Pennsyl- 
vanian society was formed in 1774 by James Pemberton 
and Dr Benjamin Rush, and m 1787 (aftei the war) was 
reconstructed on an enlarged basis under the presidency of 
Franklin Other similar associations were founded about 
the same time in. different parts of the United States 
The next impoitanl movement took place in England 
Dr Peckard, vice-chancellor of the university of Cam- 
bridge, who entertained stiong convietions against the 
slave trade, proposed in 1785 as subject for a Latin piizo 
dissertation the question, “ An liceat invitos in servitutem 
dare " Thomas Clarkson resolved to compete foi the 
prize Reading Anthony BenezePs IR^toiual Account of 
Guinea and other works in the course of his study of the 
subject, he became so powerfully impiessed with a sense 
of the vile rnd atrocious nature of the traffic that he ere 
long determined to devote his life to the work of its 
abolition, a resolution which he nobly kept His essay, 
which obtained the first prize, was translated into English. 
Ill an expanded form by its author, and published in 1786 
with the title Essay on the Slavery and Commerce of fJie 
JB'iman Species In the process of its publication he was 
brought into contact with several persons already deeply 
interested in the question , amongst others with Gianville 
Sharp, William Dillwyn (an American by birth, who had 
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known Benezet), and the Ptev James Ramsay, who had 
lued nmeteen years in St Cliristophei, and had published 
an Essay on ike Ti catment and Conversion of the Afi lean 
Slaves in the Biitisk Sugai Colonies The distiibiition of 
Claikson’s book led to his forming connexions with many 
persons of influence, and especially with William Wilber- 
force, who, having alieady occupied himself with the 
subject, went fully into the evidence beaiing on it which 
Claikson laid before him, and, as the result of his inquiiies, 
undeitook the parliamentary conduct of the movement 
■which was now decisively inauguiated A committee was 
formed on 22d May 1787 for the abolition of the slave 
trade, undei the piesiclency of Gianville Sharp, which 
after twenty yeais of laboui succeeded, with the help ot 
eminent public men, in effecting the object of its foundation, 
and thus removing a giave blot on the charactei of the 
British nation, and mitigating one of the greatest evils 
that ever afflicted humanity It is unquestionable tliat 
the principal motive powei which oiigmated and sustained 
then efforts was Christian piinciple and teehng The 
most earnest and umemittmg exertions were made by the 
poisons so associated m investigating facts and collecting 
evidence, in foiming biauch committees and jiiocunag 
petitions, in the insti notion of the public and m the infor- 
mation and suppoit of those who pleaded the can&e in 
parliament To the oiiginal membeis were afterwards 
added seveial lemaikable peisons, amongst whom were 
Josiah Wedgwood, Bennet Langton (Di Johnson’s friend), 
and, latei, Zachaiy Macaulay, Heniy Brougham, and 
James Stephen 

In consequence of the numerous petitions presented to 
parliament, a committeo of privy council was appointed 
by the eiown in 1788 to iiiquiie conccrniug the slave 
tiade , and Mi Pitt moved that the House of Commons 
should eaily in the next session take the subject into con- 
sideiation Wilbei force’s fiist motion foi a committee of 

the whole House upon the question was made on 19 th 
Maich 1789, and tins committee proceeded to business 
on 12th May of the same yeai Aftei an admuabls 
speech, Wilbeifoice kid on the table twelve le&olutions 
which weie intended as the bams of a future motion 
foi the abolition of the tiade The discussion of these 
was postponed to the next session, and in 1790-91 evi- 
dence was taken upon them At length, on 18th Apiil 
of the latter year, a motion was made for the lutroductiou 
of a hill to prevent the fuitlier importation of slaves into 
the British colonies in the West Indies Opinion had 
been prejudiced by the insurrections in St Domingo and 
Maitimque, and in the British island of Dominica, and 
the motion was defeated by 163 votes against 88 
Legislative sanction was, however, given to the estab- 
litahment of the Sierra Leono Company, foi the coloniza- 
tion of a district on the west coast of Afiica and the 
discouragement of the slave trade there It was hoped 
at the time that that place would become the centre fiom 
which the civihzation of Africa would proceed , but this 
expectation was not fulfilled On 2d April 1792 Wilber- 
force again moved that the trade ought to be abolished , 
an amendment in favour of gradual abolition was earned, 
and it was finally resolved that the trade should cease on 
1st Januaiy 1796 When a similai motion was brought 
forward m the Lords the consideiation of it was postponed 
to the following year, in older to give time for the 
examination of witnesses by a committee of the House 
A bill in the Commons in the following year to ahohsh 
that part of the trade by which British merehants supplied 
foreign settlements with slaves was lost on the third read- 
ing j it was renewed in the Commons in 1794 and carried 
there, but defeated in the Lords Then followed several 
years during which efforts were made by the abolitiomsts 
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m parliament with little success But in 1806, Lord 
Grenville and Fox having come into power, a bill was 
passed m both Houses to put an end to the Butish slave 
trade for foreign supply, and to foihid the impoitation of 
slaves into the colonies won by the Biitibh arms in the 
course of the wai On lOtli June of the same year Fox 
brought foiwaid a lesoliitiou “that eftectual measures 
should be taken foi the abolition of the Afiican slave 
trade in such a manner and at such a period as should be 
deemed advisable,” which was carried by a large majority 
A similai resolution was successful in the House of Lords 
A bill w'as then passed through both Houses forbidding 
the employment of any new vessel m the trade Finally, 
in 1807, a bill was piesented by Loid Gienville in the 
House of Lords providmg for the abohtion of the trade, 
was passed by a laige majority, was then sent to the 
Commons (where it was moved by Loid Ho wick), was 
there amended and passed, and leceivecl the royal assent 
on 25th March The bill enacted that no vessel should 
clear out for slaves fiom any port wnthin the British 
dominions after 1st May 1807, and that no slave should 
be landed in the colonies aftei 1st Maich 1S08 

In 1807 the Afucan Institution wasfoimed, with tho 
piimary objects of keeping a vigilant watch on the slave 
tiaders and procuring, if possible, the abohtion of the 
slave tiade by the other European nations It was also 
to be made an instrument for promoting the instruction 
of the negro races and chfiu&iug mfoimation respecting 
the agricultural and commercial capabilities of the African 
continent 

The Act of 1807 was habitually violated, as the traders 
knew that, if one voyage in thiee was successful, they 
were abundantly remunerated for their losses This state 
of things, it was plain, must continue as long as the trade 
was only a contraband commerce, iin olvmg merely pecu- 
niary penalties Accordingly, m 1811, Biougham carried 
through parhament a bill declaring the tiafiSc to he a 
felony punishable with tunsportation Some years latei 
another Act was passed, making it a capital offence , but 
this was afterwards repealed The law of 1811 proved 
effectual, and brought the slave trade to an end so 
fai as the Biitish dominions were concerned Mauritius, 
indeed, continued it for a time That island, which had 
been ceded by France m 1810, thiee years aftei the ahoh- 
tion, had special facilities foi escaping obspivation in con- 
seq^uence of the piovimity of the Afucan coast, but it 
w'as soon obliged to conform 

Pi.auce Tlio abolition of tlio Iienoli slave tiacle was piccedcd by stomy 
struggles and by many deploiable eveessts The nesteiu pait of 
SL Domingo, nominally belonging to Spam, had been occupied by 
buccaneers, who weic lecogm/ed and snppoited by the Fiench 
Government, and had been ceded to Fiance at tho peace ot Kyswick 
in 1697 So vast was the annual impoitation of enslaved negiocs 
into this colony bcfoio 1791 that the latio of the blacks to the 
whites ivas as 16 to 1 In that yeai tlieio weie in Fiench St 
Domingo 480,000 blacks, 24,000 ninlattoes, and only 30,000 
whites The Fiench law foi the legiilation of slavciy in tlio 
plantations, known as tho Ouch Notr (fi lined iindei Louis XIY in 
1685), was luimane in its spiiit, but no aie infoimed that its 
piovisiona weie habitually disiegaided hytlie planteis, whilst the 
liee miilattoes laboiiicd imdei seiious giiovances and weio exposed 
to nritating indignities A “Socicte des Aims des Nous” was 
formed in Fans in 1/88 for the abolition, not only of the slave 
tiade, but of slaveiy itself Tlio piesident vas Goiidoicet, and 
amongst the members weio the Due de la Eoehefoucniilt, the 
AbbeGregoiio, Bibsot, Clavihie, Potion, and La Fayette, Muabcaii 
was an active syinpathu'er Tho gieat motoi of the paiallel ctfoit 
m England was the Chustiaii spirit, in France it was tho 
enthusiasm of humanity which was associated with the revolu 
tionaiv movemont Theie ivoie m 1789 a number of miilattoes in 
Pans, who had come from St Domingo to asseit tho lights of tho 

S of coloui 111 that colony bcfoio the national assembly The 
ation of the Eights of Man in August 1789 seemed to meet 
their claims, but ui Maich 1700 the assembly, oJaimed by ramoms 
of the disoontont and dibaffcclion of the planteis in St Domingo, 


passed a resolution that it had not been intended to compiehend 
the internal government of the colonies ni the constitution flamed 
foi the motliei country, and added that the assembly would not 
cause any innovation to be made, diiectly oi incliiectlj, in any 
system ol comnieice in which tho colonies were alioady concerned, 

— a dcelaiation which could only bo inteipieted as sanctioning 
the continuance ot the slave tiade Vincent Oge, one of the 
mulatto delegates in Pans, disgusted at the ovci throw of the hopes 
of Ills lace, letuined to St Domingo, and on landing iii October 

1790 addiessed a lettei to the goveinoi amioiiiiung his luteiitioii 
of taking up aims on behalf of the miilattoes it then wiongs weie 
not ledressed He lose accoidingly with a few follow eis, but was 
soon defeated and foiced to take refuge m the Spanish pait ot the 
island He was atteiwauls suirendeied, tried, and sentenced to 
be bioken on the wheel When the news of this leachod Pans, it 
cieated a stiong feeling against the planteis , and on the motion 
of the Abbe Giegone it was lesolved by the assembly on 15tli May 

1791 “that the people of coloui lesident in tho Fiench colonies, 
born of fieepaients, were entitled to, as of light, and should be 
allowed, the enjojunent of all the piivileges of Fiench citizens, 
and among otheis those of being eligible to seals both in the 
paiochial and colonial assemblies ” On the 23d August a 
lebellionof the negioes bioke out in the noithein pioviuce of St 
Domingo, and soon extended to the western pioviuce, whciethe 
miilattoes and blacks combined Many enoinnties weie com- 
mitted by the insuigents, and were avenged with scaicely infeiioi* 
baihaiity The Fiench assembly, alaimed by these scenes, and 
feaiing the loss of the colony, lepealed on 24th September the 
deciee of the pieceding May This lamentable vacillation put an 
end to all hope of a leconciliation of paities in the island Civil 
commissioneis sent out fiom Fiance quaiielled with the goveiiioi 
and called the levolted ncgioes to then assistance Tho white 
inhabitants of Cape Fianjois weie massacied and the city in great 
l)ait destioyed by fire The planters now ofieied then allegiance 
to Gieat Britain , and an English foice landed in the colony But 
it was insullieient to encounter the hostility of tho lepiibliean 
tioopsandthe levolted negroes and miilattoes, it siifleied dtead- 
fully fiom disease, and was obliged to evacuate the island in 1798 
On the depaituie of the Bntish the government remained in the 
hands of Toussaint TOuveitme, tho noblest typo evei pioduoed 
by tho Afucan lace Slaveiy had disappeaied, the blacks were 
employed as hiied servants, leeciving foi thou reniunciation tho 
thud pait of the ciops they laised , and the population was lapidly 
using m civilization and comfoit The whole island was now 
Fiench, the Spanish poition having been ceded by tho treaty of 
Basel The wish of Toiisaanit was that St Domingo should enjoy 
a piactical independence whilst recognizing the sovereignty and 
exclusive commeicial lights of France Of the violent and 
tieacheious conduct of Bonapaite towauls the island and its 
eminent chief we cannot hcie give an account , the final issue was 
that the blaiks diove fiom thou soil the forces sent to subdue 
them, and founded a constitution of then own, which was more 
thill once modified Theie can be no doubt that tho Govoinment 
of the Eestoiation, in seeking to obtain possession of the island, 
had tho mtcntion of lo establishing slaveiy, and oven ot icoponing 
the slave tiade foi tho jniipose of leciiiiting the diminished pojm- 
lation But Bonapaite abolished that tiade dining the Hniidiecl 
Days, though he also failed to win back the people of St Domingo, 

Ol, as it was now called by its original name, Ilayti, to obedience 
Tho Bombons, when again icstoied, could not lointiodiioo the 
slave tiade , the notion of conqiiciing the island had to be given 
up , and Its mdependciico was formally lecognized in 1825 Thus 
Fiance lost hei most impoitanl colonial possession, which had 
Yielded pioduce to an amount almost as gieat as that of all the 
lost of the West Indies, and the ncgio race obtained its fust and 
liitheito its only independent settlement outside the Afucan coii- 
tiuont 

England had not been tire Jiist European power to Progusv 
abolish the slave trade , that honour belongs to Denmark, the 
a royal order was issued 16th May 1792 that the traflic“°^^' 
should cease in the Danish possessions from the end of 
1802 The United States had in 1794 forbidden any 
participation by American subjects in the slave trade to 
ioieign eoimtiios , they now prohibited the importation of 
slaves from Africa into thsir own dominion This Act 
was passed 2cl March 1807, it did not, however, come 
into foice till Ist Jannaiy 1808 At the congress of 
Vienna (opened Novombei 1, 1814) tho principle was 
acknowledged that tho slave trade should be abolished as 
soon as possible, hut tho determination of tho limit of 
time was reserved for separate negotiation between tho 
powers It had been provided in a treaty between Fiance 
and Great Britain, May 30, 1814, that no foreigner should 
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in futuie intiodiice slaves into the French colonies, and 
that the trade should be absolutely intei dieted to the 
French themselves after June 1, 1819 This postponement 
of abolition vras dictated by the wish to introduce a fiesh 
stock of slaves into Hayti, if that island should be 
lecovered Eonapaite, as ve have seen, abolished the 
French slave trade duimg his brief restoiation, and this 
abolition was confirmed at the second peace of Pans, 
ITovembei 20, 1815, but it was not efiectually cairied out 
by Fiench legislation until March 1818 In January 
1815 Portuguese subjects were prohibited fiom piosecut- 
ing the tiade north of the equatoi, and the teim after 
which the tiaffic should be eveiy where unlav'ful was 
fixed to end on 21st January 1823, but was afterwards 
extended to February 1830, England paid £300,000 as 
a compensation to the Poituguese A. royal decree was 
issued on 10th Decembei 1836 forbidding the export of 
slaves from any Portuguese possession But this deciee 
was often violated It was agieed that the Spanish slave 
trade should come to au end m 1820, England paying to 
Spam an indemnification of £400,000 The Dutch trade 
was closed in 1814, the Swedish had been abolished in 
1813 By the peace of Ghent, Decembei 1814, the 
United States and England mutually bound themselves to 
do all in their powei to extinguish the traffic It was at 
once prohibited in several of the South American states 
when they acquiied independence, as m La Plata, Vene- 
zuela, and Chill In 1831 and 1833 Great Britain 
entered into an aiiangement with Fiance foi a iniitnal 
right of search within ceitam seas, to which most of the 
other powers acceded, and by the Ashburton treaty 
(1842) with the United States provision was made for 
the joint maintenance of squadrons on the west coast of 
Africa By all these measures the slave tiade, so fai as 
it was earned on under the flags of European nations or 
for the supply of their colonies, ceased to exist 
Anti Meantime another and more radical reform had been in 
slavery preparation and i was already in progress, namely, the 
ment" of slavery itself in the foreign possessions of the 

several states of Europe When the English slave tiade 
had been closed, it was found that the evils of the tiaffic, 
as still continued by seveial other nations, were gieatly 
aggravated In consequence of the activity of the Biitish 
cruisers the traders made great effoits to cany as many 
slaves as possible in every voyage, and practised atiocities 
to get lid of the slaves when capture was imminent It 
was, besides, the interest of the cruisers, who shared the 
price of the captured slave-ship, rather to allow the slaves 
to be taken on board than to prevent their being shipped 
at all Thrice as great a nnmbei of negroes as befoie, it 
was said, was exported fromAfuca, and tvvo-thiids of these 
were miudeied on the high seas It was found also that 
the abolition of the British slave tiade did not load to an 
improved tieatment of the negroes in the West Indies 
The slaves were overworked now that fresh supplies 
were stopped, and their numbers lapidly decreased In 
1807 there vi'ere in the West Indies 800,000, in 1830 
they were reduced to 700,000 It became moie and more 
evident that the root of the evil could be reached only by 
abolishing slavery altogether At the same time, by the 
discussions which had for years gone on thioughout English 
society on the subject of the slave trade, men’s consciences 
had been awakened to question the lawfulness of the whole 
system of things out of which that trade had taken its rise 
All appeal was made by 'Wilberfoice in 1821 to Thomas Towell 
Buxton to undeitake the conduct of this new question m parliament 
All anti slaveiy society was established in 1823, the piincipal 
membeis of winch, besides Wilberfoice and Buxton, were Zachary 
Macaulay, Dr Liisluiigton, and Lord Suffield Buxton moved on 
5th May of the same year that the House should take into con- 
sideration the state of slaveiy in the Biitish colonies The object 


ho and his associates had then in i lew was gia dual abolition by 
cstabhshing something hke a sjstcm of seifdom foi CMstiiig slaves, 
and passing at the same time a measuit emancipating all then 
childien bom aftei accitain day Caimnig earned against Buxton 
and Ins fiiends a motion to the effect that the desiied amelioiations 
m the condition and tieatment of the slaves should be lecoinmeiicled 
by the home Goieinment to the colonial legislatuies, and enfoieed 
only m case of then lesistaiice, diieefc action being taken iii the 
single instance ot Tiimdad, which, being a eiown colonj’', had no 
legislatuie of its own A well conceived senes of measures of le- 
foim was accoidiiigly pioposed to the colonial authoiities Theie- 
upon a geneial outeiy w as lai&cd by the jilanteis at the acquiescence 
ot the Govoinment m the piiiiciples of the anti slaveiy paity A 
vain attempt bung made iii Dcnieiaia to conceal fiom the know- 
ledge ot the slaves the aiinal of the oidei in council, they became 
impiessed with the idea that they had been set fiee, and accord- 
ingly lefuserl to woik, and, compulsion being resoited to, offered 
resistance Martial law was piodumed, the distni Lances were 
lopiessed with gieat seventy , and the tieatment of the missionary 
«mith, which was taken up and handled with gieat abdity by 
Biougliam, awakened stiongteelmg in England agamst the planteis 
The question, howevei, made little piogiess in parliament for some 
vcais, though Buxton, William Smith, Lusliington, Bioughani, 
Mackiutosli, Butteiwoith, and Denman, with the aid of Z 
Macaulay, James Stephen, and othcis, continued the stiuggle, only 
suspending it duiing a peiiod allowed to the local legislatures fni 
caiiying into effect the ineasmes expoctedfiom them In 1828 the 
fiee people of colour in the colonies weie jilaced on a footing of 
legal equality with their fellow citizens In 1830 the public began 
to be aioused to a seuons prosecution of the mam issue It w'as 
becoming plain that the planters would take no steps tending to 
the futuie libeiation of the slaves, and the loadeis of tlie movement 
deteiniiiied to uige the entiia abolition of slavery at the eailiest 
practicable peiiocl The Goveinment continued to hesitate and to 
piessfoi mitigations of the existing sjstem At length m 1883 
theministiy ofEail Giey took the question in hand and carried 
the abolition with little difficulty, the measure passing the House 
of Commons ou 7t]i August 1833 and leceiviug the Royal assent 
28th of the same month A sum of 20 millions steilmg was voted 
as compensation to the planters A system of ajipienticeship foi 
seven yenis was established as a transitional pieparation for liberty 
The slaves were bound to woik for then masteis duiing this period 
foi thiee-fouiths of the day, and weia to be liable to coipoial 
pnuislimeiit if they did not give the due amount of labour The 

mastei was, in letuin, to supply them with food and clothing 
All children under siv yeais of ago were to he at once free, and 
piovision was to bo made foi then leligioua and moial instmction 
Many thought the postponement of euuneipaiioii unwise Im- 
mediate liheialion was earned out in Antigua, and public tian- 
quillity was so fai fiom being distuihed theie that the Chiistmas 
of 1833 was the ffist foi twenty yeais duiing which maitial law 
wasnotpioclaimed in oidoi to preserve the peace Notwithstanding 
piotiacted and stienuoiis opposition on the part of the Governmont, 
the House of Commons passed a lesolution against the coimmuance 
of the tiansitional sjmtem When tins was done the local legisla- 
tiucs saw that the slaves would no longoi woik foi the masteis, 
they accoidingly cut off two yeais of the mdentiuedappienticesliip, 
and gave fieedom to the slaves in August 1838 instead of 1840 

The example of Gieat Biitam was giadually followed by the 
othei European states, and some Ameiiean ones had alieady taken 
action of the same kind The immediate emancipation of the 
slaves m the Eionch colonies was deoieeil by the Piovisional 
Goveinment of 1848 In 1858 it was enacted that every slave 
belonging to a Poituguose subject should be fieo in twenty yeais 
fiom that date, a system ot tutelage being established in the 
meantime This law came into opeiatiou on 29th April 1878, and 
tlie status of slaveiy was thenceforth illegal thioughout the 
Poituguese possessions The Dutch emanoqiated then slaves in 
18G3 Several of the Spanish Ameiicau states, on declaiing then 
independence, had adopted measiiies foi the discontinuance of 
slaveiy within then limits It was abolished by a deciee of the 
Menean lepubhc on 15tli September 1829 The Government of 
Buenos Ayios enacted that all children born to slaves aftei 31st 
Januaiy 1813 should bo fioo, and in Colombia it was provided 
that those hoin aftei 16th July 1821 should be hbeiated on attain- 
ing thou eighteenth year 

Three of the most important slave systems still re- 
mained in which no steps towards emancipaliion had been 
taken — those of the Southern United States, of Cuba, and 
of Brazil 

Slavery was far from being approved in principle by United 
the most eminent of the fathers of the Ameucan Union States 
Washington in his will provided for the emancipation of 
hi8 own slaves, he said to Jefferson that it was “among 
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Ills fiist Wishes to see some plan adopted Ly winch slavery 
m his country might be abolished by law,” and again he 
wrote that to this subject his own sufiiage should never 
be wanting John Adams declared his ablioirence of the 
practice of slaveholding, and said that “ every measure 
of prudence ought to be assumed for the eventual total 
extii patron of slaveiy fiom the United States” Fiank- 
liAs opinions we have alieady indicated, and Madison, 
Hamilton, and Patrick Henry all reprobated the principle 
of the system Jeheibon declared that in the piesence of 
the institution “he tiembled for his countiy when he 
remembered that God was just ” The last-named states- 
man, at the first continental congress after the evacuation 
by the Biitish forces, proposed a draft ordiuance (1st 
March 1784) for the goveiumeut of the territory — includ- 
ing the present Tennessee, Alabama, and hlississippi — 
ceded already oi to be ceded by individual States to the 
United States, and it vas an aiticle of this ordinance that 
“after the year 1800 tlieie should be neitliei slavery noi 
involuntary servitude lu any of the said States, otherw'ise 
than m punishment of crime” This pioviso, howevei, 
was lost At the convention of Philadelphia in 1787, 
where the constitution was settled, the sentiments of the 
frameis were against slaveiy, but South Carolina and 
Geoigia insisted on its recognition as a condition of then 
joining the Union, and even an engagement foi the mutual 
rendition of fugitive slaves was embodied in the federal 
pact The wojds “slave ” and “slavery” were, howevei, 
excluded from the constitution, “ because,” as Madison 
says, “they did not choose to admit the right of property 
in man ” in direct terms , and it was at the same time 
provided that Congress might interdict the foreign slave 
trade aftei the expiration of twenty yeais It must not bo 
forgotten that eithei before oi soon after the formation of 
the Union the Northern States— begmmug with Vermont 
in 1777, and ending with New Jersey in 1804 — either 
abolished slavery oi adopted measures to efiect its gradual 
abolition within then boundaues But the principal opera- 
tion of (at least) the latter change was simply to transfer 
Northern slaves to Souther n markets 
■We cannot follow in detail the several steps by which 
the slave power for a long time persistently increased its 
influence in the Union The acquisition of Louisiana — 
including the State so named, Aikausas, Missouu, and 
Kansas — (1803), though not made in its interest, the 
Missouri compiomise (1820), the annexation of Texas 
(1845), the Fugitive Slave Law (1850), the Kansas- 
Nebraska bill (1854), the Dred Scott decision (1856), the 
attempts to acquire Cuba (1854) and to reopen the foioigii 
slave trade (1859-60), weie the principal steps — only 
some of them successful — in its career of aggression 
They roused a determined spirit of opposition, founded on 
deep-seated convictions The pioneei of tho more recent 
abohtionist movement was Benjamin Lundy (1789-1839) 
He was followed by William Lloyd Garrison (1805-1879), 
Elijah P Lovejoy (1802-1837) — a martyi, if ever there 
was one— Wendell Phillips, Charles Sumner, John Biown 
(b 1800, hanged 1859), all of whom were m then several 
ways leading apostles or promoters of the cause Tho 
best intellect of America outside the legion of practical 
politics has been on the anti-slaveiy side William E 
Chaniiing, E W Emeisoii, the poets Bryant, Longfellow, 
pre-eminently Whittier, and more recently Whitman, have 
spoken on this theme with no nnceitam sound The 
South, and its partisans in the North, made desperate 
efforts to pievent the free expression of opinion respecting 
the institution, and even the Christian churches in the 
slave States used their influence in favoui of the main- 
tenance of slavery But in spite of every such effort 
opinion steadily giew Public sentiment in the North was 
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deeply stiired by the IToicle Tom’s Cabin of Mrs Harriet 
Beecher Stowe (1852), which, as Senior said, under the 
disguise of a novel was really a pamphlet against the 
Fugitive Slave Law It gradually became apparent that 
the question could not be settled without an armed con- 
flict The designation of Ahiaham Lincoln as president in 
Novemhci 18G0 was the signal foi the using of the South 
The North at first took arms simjily to maintain the 
Union , but the far-sighted politicians from the fiist, and 
soon the whole nation, saw that the iieal [issue was the 
continued existence oi the total abolition of slaveiy See 
United States 

The war was closed by the suriender at Appomattox 
(9th April 1865), but already m 1862 slavery in the 
Teiiitoiies had been abolished by Congress, on 22d of 
September of the same year Lincoln had issued his pro- 
clamation of freedom to the slaves , and in 1864 a con- 
stitutional amendment had been passed abolishing and foi 
ever prohibiting slavery throughout the United States 

The Spanish slave code, piomulgated in 1789, is admitted on Cuba 
all hands to have been veiy humane in its chaiactei , and, in con 
sequence of this, aftci Tiiuidad had become an English possession, 
the anti slaveiy party lesisted— and successfully— the attempt of 
the planteis (1811) to have the Spanish law iii that island loplaced 
by the Biitish But, nohvithstuiding this mildness ot the code, 
so hahitually and glaringly were its piovisioiis violated m the 
colonics of Spam, that Di R E Madden, who had peisonal 
knowledge of the aftaiis of Cuba, declared in 1840 that “slaveiy 
in Cuba was moie destructive to human life, moie peinicious to 
society, degiadiiig to the slave and debasing to the mastci, more 
fatal to health and happiness, than in any otliei slaveholding 
eouutiyon tho fice of tho habitable globe” “It is in Cuba at 
this day,” mote Cannes in 1862, “ that we see iii the seivilo 
class the coarsest faie, tho most evliaiistiiig and uni emitting toil, 
and even the absolute destiuction of a poitioii of its numbeis evciy 
yen by the slow toitme of oieiwoik and insuffioiont sleep and 
le&t ” The slave pojmlation of the island was estimated in 1792 
at 84,000 , in 1817 at 179,000 , m 1827 at 286,000 , and in 1813 
at 436,000 An Act was passed by the Spanish logislatuio in 
1870, pioTiding that eveiy slave who had then passed, or should 
theiealtcr pass, the age of sixty should bo at once fies, and that 
all yet unborn cluldien of slaves should also bo free Tho lattei, 
howevei, woie to be mamtamed at tlie expense of the propiietois 
up to their eighteenth yeai, and dining that time to bo kept, as 
ajipientices, to such woik as was suitable for then ago This is 
known as tho Moiet Law, having been caiiicd tlnough the house of 
lepicsentatives bySefioi Moiety Pi endeigast, then mimstei fertile 
colonies By the census of 1867 there was m Cuba a total popula- 
tion of 1,370,211 poisons, of v horn 764,750 were vhitos and 605,461 
black 01 colouied , and of the lattei immlioi 225,938 wore fieo and 
379,523 were slaves In 1873 the Cubans loughly estimated the 
population at 1,500,000, — of 'whom 500,000, oi onc-thiul, wcie 
slaves Ml Crone, cousul-genei.il in the island, has lately (1885) 
stated that “the mslitutiou la lapidly dying,— that in a year, oi at 
most two, slaveiy, oven in its piesonl mild loim, will bo extinct ” 

Theie was a couvenliou between Gieat Britain and Biazil in Biazil 
1826 for tho abolition of the slave trade, but it was habitually 
violat^ in spite of the English cimsois In 1830 the tralEc was 
declared pnacy hy the cmpcioi of Bia/il England asseitcd by tho 
Abeideen Act (1845) tho light of seizing suspected ciaft in Bia- 
zilianwateis Yet hy the coniiivanco of the local adinmistiativo 
aiithoiitxes 54,000 Afiicans continued to be annually impoited 
In 1850 the tiado is said to have bi en clccisivcly jiut down Tlio 
plaiiteis and mine piopuetois ciicd out against this as a national 
calamity The closing ot tho tiafhc made the laboiu of the slaves 
moie sevcie, and led to the employment on the plantations ot 
many who bofoie had been engaged in domcslic woik , but the 
slaveiy of Biazil has always boon lightci than that of the United 
States On 28th Septenibei 1871 the Brazilian cliambeis decieed 
that slaveiy should be aholislicd Ihioughout tho empiie Though 
existing slaves w’eie to leinain sl.ivcs still, with the exception of 
those possessed by tho Goveinincnt, who were libeiatedby the Act, 
facilities foi emancipation w'cie given , and it was piovided that 
all cliildieii hoi 11 ol female slaves afiei the day on which tho law 
passed should bo fiee They wcio, howevei, bound to seivo the 
oivneis of then motheib foi a term of 21 yoais A clause was 
iiiseited to the effect that a euiiani sum should be annually sot 
aside horn fines to aid cacli pioviiico in emancijiating slaves hy 
purchase Seven jcais hufoic tho jiassing of tins Act tlio cmpeioi, 
wliose influenco has alwajs been cxoited in favoui of fieedoiu, bad 
libeiated Ins piivato slav es, and many Bi a/ihaiis after 1 871 foil ow ed 
his exainjile Accoidiiig to the census of 1835 there wcio then in 
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Biazil 2,100,000 slaves It vas estimated that at the begmnmg 
oflS75 there ivere not moie than 1,476,567 But in 1884 they 
are spoken of as 3 000,000 in numbei A gradual separation has 
been for some time taking place betmeen tlie parts of the eonntiy 
in which slave labour is used and the fiee-lahoui regions Slaveiy 
IS being concentiated in tlie districts between Kaianhao and Sao 
Panlo In 1880 the deputy Joachim Nabuco, leadei of the anti- 
slavery movement, obtained leave to intiodnee a lull foramoie 
rajiid libeiation of slaves than was attainable under the law of 1871, 
and fui the final ei^tiuction of slavery in Biazil by 1st Jauuaiy 
1890 The Goveinment, howeier, lefnsedto sanction the furthci 
progiess of the bill , but the (question has since become again of pie 
sent pobtical inteiest, being the piincipal subject of discussion in the 
parliament winch opened 1st llaioli 1885 A bill has been passed, 
known as the Saraiva Law, on winch we cannot yet foim a 
definitive judgment, but which is understood to have disappointed 
the expectations ot the abolitionists It is said to pioiide 
evoibitant compensation foi the shie owuris , and, although 
sla-ves ovei 60 yeais of age aie to obtain their fieedom, it ajipeais 
that all slaves, on being set fiee, as well as the indentuied 
childieu of slaves, am to leniain tliiee jears longei with then 
masteis at veij low wages, the planteis thus piactically leceivmg 
an additional inJemnitj 

Dis In the colonics of more than one European country, after the 

giused piohihition of theslaio tiade, attempts weie made to replace it 
slave V ^ SI stem of impoiting labouiers of the mfeiioi laces undei 

■ti-atie contiacts for a somewhat lengthened teim, and tins was in 

seveial instances found to degeneiate into a soit ot legalized slave 
traffic About 1867 we began to hear of a system of tins kind 
which was in operation between the South Sea Islands and Hew 
Caledonia and the white settlements m Eiji It seems to hai e 
begun in leally voluntaiy agi cements , hut for these the unsciupu 
lous gieed of the tradeis soon substituted methods of fiaiid and 
violence The natives woie decoyed into the laboiu ships undei 
false pietences, and then detained by foice , or they weie seized 
on slioie 01 in then canoes and earned on hoaid Thenatme of 
the engagements to go and woik on the plantations was not fully 
explained to them, and they were hiied foi peiiods exceeding the 
legal term The aiea of this tiade was ere long fuither extended 
In 1884 attention was diawn in a special degieeto the Queensland 
tiafflo in Pacific Islandeis by the “Hopeful” tnals, and a Govern- 
ment commission was appointed to inquiie into the methods 
followed by labom ships in leciuitmg the natives of New Guinea, 
the Loiusiade Aichipelago, and the D’Eiitiecastoaux group of 
islands Tlie lesult of the investigations, duimg which ncaily 
j&ve himdiocl witnesses weie examined, was the disclosme of a 
system which in tieaclioiy and atioeitywas little infciioi to Iho 
old Afncan slave tiade These shameful deeds have made the 
islanders legaid it as a duty to avenge then wiongs on any white 
men they can entice upon then shoies The noble lieaitod bisbop 
of Melanesia, John Colendge Patteson, fell a victim to this 
retaliation on the island of Nukapu 20th Septemhei 1871 The 
tendency of the whole system is to create a wai of laees It may 
be miestioned wliethei this tiade in laboui can be safely contmued 
at all , if so, it must be undei a constant and vigoious sjstcm of 
surveillance and regulation 

■Wo have seen that the last vestiges of the monstrous anomaly 
of modern colonial slaveiy are disappeaimgfiomall civilized states 
and their foreign possessions It nowremamsto consider the slaveiy 
of primitive oiigin which has existed within recent times, oi con- 
tinues to exist, outside of the Western woild 
Eussiau In Eussia, a country which had not the same historical ante- 
seifdom cedents with the Western nations, properly so called, and which is 
in fact more couectly classed as Eastein, whilst slaveiy had dis- 
appeared, serfdom wus in foxco down to our own days Theiuial 
population of that country, at the earliest peiiod accessible to our 
inquiries, consisted of (1) slaves, (2) free agricultural lahonreis, 
and (3) peasants propei, who weie small farmers oi cottiers and 
mem'beis of a commune The sources of slavery weie them, as 
elsewhere, eaptuie m wai, voluntary sale by poor fieemen of them- 
selves, sale of insolvent debtors, and the action of the law m ceitain 
cnminal cases In the 18th centuiy we find the distinction 
between tbe tliiee classes named above efifaced, and all of tliem 
merged in tbe class of seifs, who were the property either of Gie 
landed piopiietois or of the state They were not even adsunpti 
glelai, though foibidden to migrate , an Impeml ukase of 1721 
says, “ the piopuetors sell their peasants and domestic servants, 
not even in families, but one by one, like cattle ” This practice, 
at first tacitly sanctioned by the Government, which received dues 
on the sales, was at length formally recognized by several impel lal 
ukases Petei the Great imposed a poll tax on all the members of 
the rural population, malang the proprietois responsible foi the 
tax charged on then serfs , and the “fiee wandering people ” who 
weie not willing to enter the army were lepiredto settle on the 
land either as members of a commune oi as serfs ot some pro 
pi letor The system of serfdom attained its fullest development in 
the reign of Catlieiine 11 The seifs were bought, sold, and given 


in presents, sometimes with the land, sometimes without it, some- 
times in families and sometimes individually , sale by public auction 
■being alone forbidden, as “unbocomiiig in a Eniopeaii state ” The 
piopiietois could tianspoit without tiial then unruly serfs to 
tiiberia or send them to the mines forliic, and those W'ho presented 
complaints against their masters weie punished wnth the knout 
and condemned to the mines The fiist symptoms of a i eaction 
appear in the reign of Paul (1796-1801) He issued an ukase that 
the seifs should not he foi ced to w oik foi then raasteis inoie than 
three days in each week Tlieie wtie seveial feeble attempts at 
further lefoini, and even ahortu c projects of emancipation, iiom the 
commencement of tlie piesent centuiy But no decisive ineasuies 
were taken before the accession of Alexander II (1865) That 
emperoi, aftci the Crimean Wai, cieatcd a secict committee com- 
posed of the gieat officeis of state, called the chief committee for 
peasant affiiis, to study tlie subject of seif-emancipation Of this 
body the giand duke Constantme was an eneigetie nicmbei To 
accelaate the pioceedings of the committee advantage was taken of 
the following incident In the Lithuanian pnovinccs the lelations 
of the masteis and seifs were legulattd in the time of Nicholas by 
wbat weie called luvcntoiies The nobles, dissatisfied with these, 
now sought to have them levised Tbe Goveinment intcipieted 
the application as implying a wish foi the abolition ot serfdom, and 
issued a leseiipt authorizing tlie foimation of committees to pie 
paie definite pioposals foi a giadual emancipation A cuculai was 
soon aftei sent to the goveinoia and maislial'! of the nobihty all 
ovei Eussia propei, infoinnng them of this desire of the Lilbuanian 
nobles, and setting out the fundamental piinoiples which should 
ho obseived “if the nobles of the piovinces should expiess a 
similar de&iie” Public opinion stiongly favouied the piojected 
reform, and even the masteis who weie opposed to it saw that, if 
the opeiation became necessary, it would be moie safely foi their 
interests intiiisted to the nobles than to the buieaucracy Accord- 
ingly duung the yeai 1858 a committee was created in nearly eveiy 
pi evince m which seifdom existed Piom the schemes piepaied 
by these committees, a general plan had to be elaborated, and the 
Government appointed a special impeiial oonimission foi this 
puipoae The plan was foimed, and, in siuto ot some opposition 
tioiu the nobles, which was snppiessed, it became law, and serf- 
dom was abolished (19th Fehuiaiy = Sd Maieh 1861) Its nature 
and icsults have been indicated in Eussia, vol xxi p 82 The 
total number of seifs belonging to piopuetors at the time of the 
emancipation wais 21,625,809, of whom 20,158,231 weie peasant 
seifs and 1,467,378 domestic seifs This numbci does not include 
the state seifs, who foimed about one half of the luial population 
Then position had been better, as a rule, than tliat of the seifs on 
puvate estates , it might indeed, Mi Wallnce says, bo regarded as 

an intermediate position between serfage and freedom ” Amongst 
them weie the seifs on the lands loimerly belonging to the eliuioh, 
whieh had. been seoulanzed and tiarisfoimod into state demesnes by 
Catheiine II There were also seifs on the apanages affected to 
the use of the impeual family, these amounted to nearly three 
and a half millions Thus by the law of 1861 more than forty 
milhons of serfs were emancipated 

The slavery of the Mohammedan East is usually not the slavery Moham- 
of the field but of the household The slave is a member of tbe medan 
family, and is tieated with tendeiness and affection The Koian slavery 
breathes a considerate and kindly spirit towaids the class, and 
encourages manumission The child of a slave gnl by her master 
is horn fiee, and the mother is usually i aisad to be a free w ife But 
behind this slaveiy, however mild in itself, stands the slave tiade, 
with, its systematic man-hunting, which has been, and still is, tbe 
curse of Africa The traffic in slaves has been lepeatoclly declaied 
by the Ottoman Poite to be illegal throiighont its dominions, and 
theie have been several conventions between Gieat Biitain and tbe 
khedive foi its suppiession in Egypt, but it is still laigelycar 
lied on both in the latter country and iii Turkey, owing to the 
laxity and too often the comphcity of the Government officials 

In the days of the colonial slave trade its African centre was the Africa 
logion about the mouths of the livers Oalabai and Bonny, whither 
the captive negroes were brought fiom gieat distances in the 
inteiioi As many slaves, Clarkson tells us, came annually from 
this part of the coast as fiom all the lost of Africa besides At 
present, it is commonly said,— tbough Cameron in 1875 was otliei 
wise infoimed,— no slaves aie exported from tbe westem side of 
the continent The principal centres fiom which the supply is 
now furnished to Egvpt, Turkey, Aiahia, and Persia aie three in 
numbei (1) The Soudan, south of the Gicat Saliaia, appears to 
be one vast hunting ground Captives aie brought thence to the 
slave market of Xuka in Bornu, where, after being bought by 
dealers, they are, to tbe numbei of about 10,000 annudly, marched 
over arid deseit tracks undei a bnrumg sun to Murzuk in Fezzan, 
from which place they are distributed to tbe northern and eastern 
Mediterranean coasts Their suffeiings on the route are dreadful , 
many sueenmb and are abandoned Eohlfs informs us that “any 
one who did not know the way” by which the caravans pass 
“ would only have to follow the bones which lie right and left of 
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tke tiack ” Negroes are also bronglit to Morocco from tire 
We&teiu Soudan and from Timbuktu The centre of tbe traffic m 
Morocco rs Sidi Hamed ibn Mnsa, seven days’ journey south of 
Mogadoi, Tvhere a great yearly fan is held The slaves are for 
warded thence in gangs to difleient towns, especially to Morocco 
city, Fez, and Mequriiez About 4000 aie thus annually im- 
ported, and an ad uiloicni duty is levied hy the sultan, which 
produces about £4800 of animal levenue The total numhei of 
iiegio slaves in Morocco appears to he about 50,000 (2) The basin 

of the Nile, e\tending to tJie great lakes, is auothei legion infested 
hy the slave trade , the slaves are either smuggled into Egypt oi 
sent by tlie Red Sea to Turkey The kheffive Ismail lu 1869 
appointed Sn Samuel Baker to the command of a laige force with 
which he was “to strike a direct blow at the slave trade m its 
distant nest ” The instructions in the fiimau issued to him were 
as follows — “To subdue to oui authoiity the conntiies situated to 
the south of Gondokoio, to suppress the slave trade, to introduce 
a system of regular commerce, to open to navigation the great 
lakes of the equatoi, arid to establish a chain of imlitary stations 
and commercial dep&ts througaout Central Afiica ” The work 
energetically commenced by him was continued by Colonel 0 G 
Gordon (1874: to 1879), but since the revolt of the Soudan, it 
is to be feaied, no trace of his or of Baker’s woik lemains in tbe 
scene of their labours The most effectual direct methods of deal 
ing with the slave trade in the present teintoiies of Egypt seem to 
he those suggested by the Anti-Slavery Society to Mr Gladstone’s 
Government in 1881— -extended consular super vision, and a com 
pulsory registration of all existing slaves (3) Theie has long been 
a slave tiade from the Portuguese possessions on the East Afiican 
coast The stream of supply came mainly fiom the southern 
Nyassa districts by three oi foiu loutes to Ibo, Mozambique, 
Angoehe, and Kilimaiie Madagascar and the Comoio Islands 
obtained most of their slaves from the Mozambique coast It was 
believed in 1862 that about 19,000 passed eveiy year from the 
Nyassa regions to Zanzibar, whence large supplies were drawn foi 
the markets of Aiahia and Persia up to 1873 The mission of Sii 
Bartle Erere to the sultan of Zanzibar m 1873 brought about a treaty 
for the suppression of the slave tiade, but it is to be feaied that 
the cessation of the traffic fiom that poithas not extinguished tlie 
traffic but has IE pait only given it a diffeient diiection, thiough 
Somffii markets In Madagascar, which had been supplied from 
the Mozambique coast, the import and sale of slaves were prohibited 
within the Hova dominions hy Queen Rauavalona II in June 
1877 The ruleis of the Oomoio Islands, Mohilea and Anjuan (oi 
Johanna), have signed treaties for the abolition of the status of 
slavery in their dominions after 1890, the fulfilment of which, 
howGvci, it will probably be difficult to enforce The stations 
established by the English univeisities m the valley oftheRovuma 
and by the Established and Eiee Churches of Scotland on Lake 
Nyassa doubtless coiitubutcd much to the dimmiition of the tiafflc 
in those paits It is said that, whereas no less than 10,000 slaves 
foimeily passed tiro southein end of the Nyassa every yeai, in 
1876 not more than 38 were known to have been conveyed by that 
route Lieutenant O'Neill, Biitish consul at Mozambique, wilting 
in 1880, fixed at about 3000 the nnmbci then annually expoi tod 
from the coast between the iivois Ro-viima and Zambesi But 
since that date the traffic seems to have leceived a fiesh impetus 
from an incieased demand foi ivoiy, the slave and ivoiy tiades 
being “ hand and glove ” The Poitugucso appear to be tho most 
deteimined upholdeis of tho evnl system, and in consequence aie 
everywheio detested by the natives 

There are other minor blanches of the trade elsewheie in Africa 
Thus from Ilaiai in Somali-laiid caravans are sent to Bcihera on 
the coast, where tlieie is a great annual fair The slaves aio 
collected from the inland GaUa countries, from Guiagwo, and 
from Abyssinia 

Claikson hist, and Buxton after u aids, whilst they mged all 
other means for the suppression oi discouiagement of the slave 
trade and slaveiy, saw clcaily that the only thoionghly effectual 
method would bo the development of legitimate coinmeice in 
Afnoa itself When Buxton published m 1840 his hook entitled 
The Slave Tiade and its Mamedy, this was the icmcdy he con 
templated The nnfoi Innate Niger expedition of 1841 was diicoted 
to similar ends , and it lias been moio and more felt by all who 
were inteiested in the subject that heie lies the ladical solution 
of the gieat piobleiii It was for some time thought that fiom 
Siena Leone as a centre industry and civihzation might he diffused 
amongst the nations of tlie continent , and in 1822 tho colony 
(which in 1847 became the independent lepublic) of Libeiia had 
been founded by Americans with a similar object , but in neither 
case have these expectations been fulfilled A now, and it would 
seem loally hopeful, effort foi the same great end has lecently been 
iindoi taken 

Leepold II , king of the Belgians, invited in September 1876 
ropiesoutative geogiapheis to a confeionce in his palace, to discuss 
the question ot the exploiatioii and cmlizalion of Afnca thiough 
tlie development of coriinieice ami tho abolition of the slave trade 
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Six Euiopean nations weie represented, and an Iiiteiuahonal 
Atricau Association was foimed The central committee oiganized 
seven successive expeditions fiom the east coast to Lake Tangany ika 
The cxploiation of the Congo by Stanley turned attention to the 
west coast, and he went out to the Congo m 1879 as commander 
lu-chief ot the association, to open up th-it liver The association 
obtained, by treaties with the native chiefs, the cession of ceitaiii 
tiiutoiies The lecogiiition of its flag and its teiritoiial lights by 
tho Euiopean Poweis has tiansfoimed the association into the Congo 
Free State A coiifeience was held at Beilin on loth Novembei 
1884, attended by plenipotentiaries fiom all the Euiopean states, 
to legnlate the position of the new state, anil one of its declaia 
tious was that “these legions shall not be used as maikets or routes 
ot transit foi the trade in slaves, no niattei of what race , each of 
these powers binds itself to use all the means at its disposal to put 
an end to this bade and to punish those engaged in it ” The teiii- 
toiy of the new state was hxed so as to compiise 1,065,200 square 
miles, with an estimated population of 42,608,000 souls Stations 
have been built at points extending for neatly 1500 miles into the 
centre of Afiica 

Theie are, it cannot be denied, leal dangers connected with tins 
great enteipiise for the civilization of Aliica Disputes may arise 
between the powers having interests in tlie teiiitones of the new 
state, and, still noise, the natives may be led to take sides in such 
disputes That the African population should he sometimes op- 
pipsscd, 01 have justice denied them, by Euiopean tiadeis oi officials 
IS hy no means unlikely lu the pi esent state of opinion with respect 
to oui duties towaids the letaided races Difficulties, too, may bo 
cieated hy the iivalnos and mutual jealousies of the nnsstonaiies 
of the seveial Western communions But, whilst loieseeing these 
possibihfaes anduigmg the necessity of guarding, as far as possible, 
against the evils referred to, we ought not to view in a gmdging oi 
suspicious spirit an enteipnse which is begun with pure intentions, 
and will probably do much to right the wrongs and improve tho 
position of a deeply injured portion of oui race The estaWishment 
of the state will he no reason for the cessation of any effort which 
Western Governments can make, by the exercise of influence and 
byiemoustiance, to induce Turkey and Egypt to fullil their engage- 
ments respecting the slave bade Thoruieis of those states aie 
well disposed to appiopnate the results of moie advanced civiliza- 
tion , and we need not despaii of tho disappear aiice in Mohamm edaii 
communities of slav’e-holding and its ally polygamy, since those 
piacticos aie not enjoined, but only toloi atod, by a religious code 
which social progiess will inevitably lead its adherents to niodriy 
by interprotabou 

On the seveial In anchos of thosrhjootof slaiei) and serfdom 
fuller information may be obtmned. fiom the followinff w orks, -whicli have been 
ainongit those used ui the pitpaiation of tho pieeeding sketch 

On Ancient Sluciy II Wallon, JMove de VDiLlawge ikms VAniiguite, 3 
vo]s,I847, 2d ed 1679, A Boeclch, I^ubltc Btonomij of Athene, rnjf ticinsl by 
0- Coinewall Lewis, 1828, 2d ed 1842, William BUu, Inqiniy into the Staie of 
Slavery among the Romans, ft om the Rai Itea Pei lotl to the Rdablishmmt of the 
lombaids m Maly, 1833, Diueau do la Malle, Rconoime Pohtique das Romatns, 
2 vols ,1840, M Tioplong,£)e I’Influence du C/tnsiiamme 111) le Rioit Cml ties 
Romatns, 2d ed 1855 On Mediseval blaveiy and beifdom G Iliunbeit, aitiele 
“Coloiut"intliei)tc{tojmawe£fei AnhyMitei Oreeques el Rommries of Daiemborg 
and baglio (now in course of publication), .1 laiioslu, iJi V Abolition do V Esdavage 
Ancun au Moyen Age et de sa Ti atisfoi mation en ieivitude de la Glebe (W&Won 
andlanoslu had Jointly compesed a niomoli to compote for a piizo ofluodby 
tilt Academy of Moral and Polilrcnl Sciences in 1837, Wallon’s portion of the 
moraon became the found ition of ins JMstone do IRtclatage dans I'Antiqmis 
above mentioned , Yanoskis part, the expansion of which was picvontod by his 
eaily death, ivas posthumously published m 1880, it is no inoio (lian a slight 
sketcli), Bcnjuiim Gucinid, Piolcgonimts au Pohjpiyquo d'Jiminon, 1814, 
I'ustol do Coulanges, Jltitoiie des Jnditutions PoMiqiies de I’ancienne Fiance 
(only tho tiiat part has been published, 2d ed 1877), and llecUi elm sur qiielques 
Piobleines d’ Histone, 1&S5 (the latiei woik contains tho bust extant discussion 
ot tho whole subrott of tlic colonatus, founded tluoughout on the oilRinal lexis), 
Stubbs, Constitutional Ilutoiij of Rm/lmid, 3 vols , 1874-78 On tho Colonial 
Slive Tiade and Slavery Washington Irving, Life and Voyages of Chnstopher 
Columbus, 1828, seieial times icpiinted, Anhui Helps, Life of Las Casas, 
1358, Bunn I dwnids, Ilisimy, Cwtl and Vommeicial, of the Piitisli llcsf 
Indies, 1793, Slh od iii 0 vols 1819, Thomas Cliukson, Ihstoiy of the Rise, 
Pioqiess, and dceomplishment of the Ahohtimi of the Aft ican hlaw Ttado by the 
BnUsh Paitiameiit, 2 -vols, rs()3, T Fowcll Buxton, Afiiean hlave 'J’lade, 2d 
ed 1838, and Tim Remedy, a Si quel, 1810, Uemnus of hii T F Ruitmi, edited 
by his son Ohailes Buxton, id ed Isl'i On Noith Auiencira blueiy G M 
Stioud, lam ulaling to Slaviiy in Anienca, 2d ed ISPO, II Gieeloy, 
The Amei lean C'nnflitt,W(s5, and John 11 Cannes TlieSUivLPom‘i,itsCharac- 
tei. Cat eei, and Pi obable Resigns, IBUi, 2d lid ISlu! On Biii/ilhm lOctchu 
and Kiddei, Rianl and the Biazihans, 9th ed 1879 On Jlussian .Soifdom 
D Mnckenzlo Wallace, Russia, 1877 km llio txisliiig stiite of lli(' Afiioan slave 
Unde, and of rgyiilun and Tmkish slaveiy, tho Ismailia of .Sli S Biikei, the 
writings of Livingstone, and tho biogiaphits of (lOidon may be consulted, 
licsides tho manj documents on these subjects published by tbe Biitish and 
Foieign Anti-Slavory Society TIicio aiolwo volumes by A Tounnugne, entitled 
respcctnoly Histone de VEsclavage Ancien ei Modenie, IbhO, and Histone da 
Sei vaqe Aneien et Modeine, 1879, which bring togoUiei many facts relating to 
slaveiy and seifdom, but Huy are somewluit loose and uiiciitionl, the autlioi, 
too, repeats himself much, and dwells on many topics scarcely if at all oon- 
Hcctod vnth his main themes Tho largest and most plulosoplucal views on 
slavery goner ally wrll bo found in rfumo’s Essay “ On the Popirlonsness of Antlont 
Natrons ” and In Comte’s Philosoplm Positive, v ol v , and Politique Positive, v ol 
Hi For its coonomro olfetts, when it is regarded as an oiganizatloii of laboui, 
lofeionco may be had to Smith’s IVralth of hahons, book iii chap 2, J S 
Mill’s Political Economy, book li oiiap 5, and J L Ooiincs’s Sta"e Power, 
chap 2 (J K I) 

SLAVOFIA See Croatia and Slavonia 
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CCORDING to tlie tables pubbshed by Boudilovicli 
in connexion ■Ritb the admirable ethnological map 
of Miikovich (St Peteisbnrg, ISTS), the >SlaY& may be 
grouped geographically as foUo’ws — 

1 South E isturh Division — 1 Russians —(a) The Great Eus- 

sians IVcliloi ousshe), who occupy the governments round Moscow 
and extend as fai north as Novgorod and Vologda, south to Eaelf and 
Voionezh, east to Penza, Sunbiisk, and Vyatka, and -vvest to the 
Baltic pioviuccs and Poland, they numbei about 40,000,000 (b) 

The Little Russians {Malorossiam), who include the Eousines oi 
Eousniaks in Galicia and the Boiki and Gonzouli in Bukovina, 
they number 16,370,000 Diawnng a straight line from Sendee 
near Ciacow to the Asiatic fiontiei of Eussia, we shall find their 
language the dominant tongue of Galicia and all the southern paits 
of Eussia till we come to the Caucasus It is also spoken m a stiip 
of teiritoiv in the north of Hungary (c) The White Eussians, 
inhabiting the western governments , thej iiumhei 4,000,000 

2 Bulgarians, including those in Eussia, Austiia, Eoumania, 
Bulgaria, eastern Eoumelia, and those undei Tuikish government 
m Maceclonia , then total numbei is 5,123,592 

3 Seno 0/oats, including those of Seivia, Montenegro, the 
sonthein pait of Hungaiy, and a few in the south of Eussia , they 
aie leturned as numheiing 5,940,539 Heie also maybe placed 
the Slovenes, including those in Styiia, Caainthia, and Caiuiola, 
amounting to 1,287,000 

II Wi STERN Division —1 Poles, divided between Eussia, 
Austiia, and Piussia , they number 9,492,162 , undei this head 
may he included the Kashoubes near Dantzic, numbeimg 111,416 

2 CJielhi^ and Mo/avians, 4,815,154 in numbei , heie also may 
he included the Slovaks, numheiing 2,223,820 

8 Lusatian Wends os Sorbs, Uppei and Lowei, partly in Saxony 
and paitly m Piussia The Upper Wends numbei 96,000, the 
ioiocr 40,000 

Total numbei of Slavs in both divisions 89,499,683 

Originally tbe Slavs weie siiread over agieat pait of 
northern Germany, extending as far as Utiecbt, 'wbicb was 
anciently called Wiltabnrg and was a city of the Wilzen 
Thus Slavonic was certainly spoken m Pomeiania, Mecklen- 
buig, Biandenbuig, Saxony, west Bohemia, Lowei Austria, 
the greater pait of Uppci Austna, noith Styiia and noith 
Carmthia, a large pait of what is now Hungary, and in 
the localities now occupied by ICiel, Lubeck, Magdeburg, 
Halle, Leipsic ( = Lipsk, the city of lime-trees), Baircuth, 
Lmz, Salzbuig, Gratz ( = Gradetz, Goiodetz), and Vienna 
The names of the old Slavonic tribes originally settled in 
these paits of Germany are given in Schafarik's Slawisclie 
AlUithuim, to which work the reader desiring fuither 
information must be leferied They aie mentioned fie- 
queutly in such writers as Helmoid, Dietmar, Arnold, 
"VVittekind, and otheis We hear of a commeicial city 
of importance, which some writers have rathei fantasti- 
cally termed the Slavonic Amsterdam, called Wolin, on 
an island of the same name, which ivas known as Winetha 
to the Gennans and as Julin to the Danes Schafarik 
even ivished to see the Slavonic tribe of the Wilzen in 
English Wiltshire This, liowevei , cannot be accepted, the 
original name is Wilsietas and that of the town Wil- 
tiin, the town on the iiver Wily It has long been a 
generally leceived opinion that the modem Greeks have 
a large Slavonic admixtme This opinion was boldly 
asserted some years ago by Eallmerayer and has not been 
upset even by the labours of M Sathas He dwells much 
upon the form ’SBXajSnjvoi as distinct fiom BfcAuijSTjvot, 
hut this corruption seems to be owing to some such false 
analogy as eaSXos Miklosich, in his MymologiscJm 
Worts/ huch dsr slavischen Sptachen (1886), considers the 
two forms to he identical In like fashion Procopius 
connects Seibi with Bwopot and Oonstantme Porphyro- 
gcnitus turns Svatopluk into 2^evSo7rA,o/<os Meimval 
Greece, especially the Peloponnesus, abounded withSlavonic 

^ Tins spelling has been adopted as best calculated to show the 
pionuuciation of the name Czech, m the same way as the French, wnte 
the word Tchegue 


names, which aie now being replaced by others drawn fiom 
classical somces KoUai and Wolanski wished to find a 
Slavonic population in Italy, but their opinions aie con- 
sidered the wild dreams of unscientific patiiots, thougb 
these views found their way into such works as the Vai - 
loniarms of Dr Donaldson Equally unfounded appears 
to be the behef that a Slavonic element may be traced in 
Spain and Asia Minor If the Slavs have lost in the west 
of Europe, they have gamed m the east considerably, as 
Eussia has encroached upon the Ugro Finnish tribes of the 
northern and eastern portions of its empiie, and many of 
these races are now in various stages of Russification 

As to the oiigmal home of the Slavonic race there are Original 
three leading opinions — (1) the Slavs settled in Em ope 
at a period contempoianeous with or shortly after the^ ^^'^ 
anival of the Teutonic and other Indo-European families , 

(2) they first made their appearance in Europe with the 
Huns, Avars, and other Asiatic baibaiians m the 3d cen- 
tury aftei Chust, (3) they oiigmated m Europe, as did 
the so-called Indo-European lace altogether This last 
view has been maintained by Penka ^ and Scliiader (see 
below) 

The first of these views has been supported by Scha- Soha- 
farik He considers that the Slavs left Asia in very early 
times for the following reasons — (a) the fact that the 
Slavonic languages are more closely connected with Euio- 
pean tongues than with those of Asia, even granting the 
many affinities of Slavonic with Zend or (as has been 
recently shown by Hubsebmann) with Armenian , (b) the 
similarity of the manneis and customs of the Slavs to 
those of the Celts, Geimans, and other European popu- 
lations , (c.) the occurrence of many mountains, rivers, and 
towns having Slavonic names which are mentioned long 
before the Slavs themselves are found in histoiy, (d) 
the fact that the Slavs are always spoken of by the earliei 
wiiters in terms which show that these writers considered 
them to be an ancient European nation, and weie stiuck 
with the laige area over which their populations extended 
Moi cover, the ai rival at a eompaiatively late peiiod of such 
laige hordes would have made a gieat impression upon the 
siuroundmg nations at the time, and this would certainly 
have found an echo in their historians and chroniclers 

Schafaiifc beheves that the Slavs or TVends (as they 
were called by them Teutonic neighbours) were settled at 
a veiy early period on the southern coast of the Baltic 
The word “Wend” he connects with a Slavonic (voda) and 
Lithuanian (Ibanez'S) loot meauing “water”, thus it would 
signify the people dwelling about the water He appeals 
to mclude undei the Slavs all people bearing the name 
Wends, notably the Veneti on the Adriatic Other wi iters, 
however, consider that the word was applied generally to 
any maritime people, and this view appears probable 
The name also ocema m Switzerland The Wends then, 
according to Schafaiik, were the eailiest inhabitants of 
the Baltic coast , but they were expelled by the Goths in 
the 4th century b o Nestor makes other tribes of Slavs to 
have been estabhshed at an early peiiod on the Danube and 
to have been driven thonce by the Vlacha, a people whom 
scholars are inclined to identify with the Latin colonists 
from whom m a great measure the modern Eoumans are 
descended We find other tribes settled m the neighbour- 
hood of the Carpathians The fiist historian who relates Classical 
anything about the Slavs is piobably Herodotus, whose 
account of ■the north of Europe is very vague Among 
the Scythian tribes mentioned by him two have been 

® Ongmes Amcm, Vienna, 1883 

® SpracJmryleichung vmd Urffmhehte, 1885 
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a very mixed race, and quotes Procopius ^ in support of 
ks opinion 

The second of the opinions alluded to above has been Wocel’s 
adopted by Wocel,® accoiding to ■whom the Slavs in the view 
north of Germany on the Elbe, Moldau, Sale, Spree, as 
also those living south of the Danube, weie not living in 
juxtaposition in the Bronze Age, but wandeied into those 
legions some centuries after the birth of Christ In proof 
of this assertion he cites many names of objects which are 
common to the Slavonic languages and yet could not have 
been known to any people in the Bronze Period, — as, for 
example, iron (0 S zdeso)^ objects made of iron, as scythe 
(0 S ^osa), cksel (0 S dtoo), tongs (0 S Ideltd), knife 
saw hoe {motylca\ swoid {mei), stirrup 

(sthmen), spur (pstruha), needle (jehla), anchor (lotva) 
Common to all the Slavomc languages aie the names foi 
gold (zlato), silver (sthhro), copper (mM), tin (plovo) All 
these words must have been formed while the Slavonic 
people dwelt together in a comparatively narrow space, — 
according to Wocel between the Baltic, tbe Vistula, and 
the Dmepei , otherwise, according to this author, if we 
suppose that the Lutitzes, Obotrites, Sorbs, and Cheklis 
were autochthonous, it is difficult to see how they could 
have had the same names for many objects wbich did not 
exist in the Bronze Age, eg, iron, as the Slavs on the 
Dniepei, the Balkans, and the Adriatic had Wocel con- 
siders the Slavs to have been a pastoral people who enteiecl 
Europe through the passes of the Caucasus He compares 
the agiicultural words which all branches of the family 
have in common, as j>lo%g, “ plough ” (and also ralo ) , 

UmeiJi, “ploughshaie”, zliito, “corn”, psliemUe, “wheat”, 
yeclimen, “barley”, oves, “oats”, ptoso, “millet”, mop, 

“ sheaf ” On the other hand, as Wocel maintains, objects 
connected ■with civilization the knowledge of which only 
dates from the introduction of Chiistianity have not a 
common name m the Slavomc languages, such as “papei,” 
“pavement,” “steel,” “velvet,” &c So also there is no 
common term for “property” or “inheritance,” for the 
simple reason that the Slavs knew nothing of private 
pioperty, — the land being held in common under the caie 
of the dcidika, or stareshna, as in the Servian zadrugas at 
the present day 

The condition of the original Slavs has also been investi- 
gated from the linguistic point of view by Gregor Kieck ® 
According to this writer, besides the cereals pieviously 
mentioned the Slavs cuhivated the rape (tepa), the pea 
{sochvo, gtaUi), the lentil (lenshfa), the bean (bob), the 
poppy {male), hemp {honop), the leek {louTc), &;c , coin 
ground by a hand-mill or water-mill {zh mom, mahvi) into 
meal {manlca) and baked into bread (klileb), honey {med ) — 
the collection of wkch was an impoitant occupation among 
I the Slavs, as we find by the Polish laws — meat (mmso), 

I milk {mleko), and fruit (owshtiye) formed their food The 
drinks were ol and mm beer and wine Kieck considers 
that the minute details of house-building point to a habit 
of living m fixed residences, — thus the house (dom), the 
stable {hhlev), the thieshing-flooi {gowmio), the court (dvo't ), 
the village {ves) In opposition, however, to tins view of 
Kieck we have the opinion of Helm, who contends that 
all the words used among the Slavs for stone buildings 
are borrowed, and seeks to prove that till comparatively 
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identified with the Slavs by Schafaiik with consider- 
able probability, — the Budmi and the Neuri Of the 
former we are told that they were a large nation and had 
blue eyes and led hair The description of the countiy 
they inhabited corresponds pretty closely to Volhynia 
and poitions of White Bussia The Keuii are placed by 
Schafarik on the river Bug, which flows through Podolia 
There at the present day we find a river named Nmeff, and 
the surioundmg country is called Nurska This opinion is 
supported by Schiader, who places the oiiginal home of the 
Slavs m Scythia Posche ^ goes so far as to consider the 
eastern part of Europe— especially that portion of Kussia 
wkch constitutes the basm of the Pripet, the Beresma, and 
the Dmeper — as the primaiy abode of the Indo-European 
race Dr Kurd von Schlozer interprets Herod iv § 6 — 
the story of Targitaus andhis three children — as an allusion 
to the Slavs The falling of a plough with its yoke from 
heaven would hardly be a characteiistic tale of a nomad 
people We seem to have an echo of the stones of the 
peasants Mikoula, Selianmovich, Piast, and Premysl, all 
dear to Slavonic legend The view that the ancestors of 
the Slavs are to be found among the Scythian tribes has 
been supported m recent times by tie Eussian author 
Zabielin ^ He also thinks that their original settlement 
vas in Yolhynia and White Russia Tie specimens of the 
Scythian language which have come down in Herodotus 
and elsewhere can certainly best be explained by Indo- 
Euiopean roots The name Slav does not occur in any 
writer before the time of Jordanes, unless it be m the 
Srauavoi of Ptolemy Jordanes says of them — “quorum 
nomma licet nunc per varias faimlias et loca mutentur, 
pnncipaliter tameu Sclavini et Antes” It is probably 
connected with the root slovo, “ the word,” wkch is related 
to the Greek kIu'w (Slav sltt, “to be called”), and in a 
Polabish vocabulary we get the form shvo The Slav thus 
comes to mean “ the intelligibly speaking man” in contrast 
to “the dumb man,” Numetz, wkch in the modern Slavonic 
languages has come to mean simply “ German ” Miklosich 
{Eiym Wot teih ) thinks that the termination ~ene m Slovene 
shows the word to be derived from the name of a place and 
rejects the explanation from slovo Some Slavonic scholars 
have sought an explanation of the name in the word slava, 
“ glory ” 

Penka,^ however, attempts to upset the ordinary ety- 
mology According to him the Slavs are non-Aryan and 
belong rather to the Ugro-Finmah race Their name, he 
tells us, shows that they weie subjected by the Aryans and 
became their dependants He considers it to be derived 
from the present participle of the root hlu (“to hear,” Slav 
sli), and thus identifies it with “ client ” The name Wend 
is used by Tacitus, who speaks of the Peiicini, the Venedi, 
and the Eenni Ptolemy also alludes to the Wendic 
mountains He tells us that Sarmatia, z c , all the terii- 
tory east of the Vistula and north of Dacia, was inhabited 
by widely scattered races and that the Wenedse weie 
established along the whole of the Wendi&h gtdf Jordanes 
calls them Winidse The other name, Antes, applied by 
this historian to the Slavs, which, like the woid Wend, 
they never used themselves, Schafaiik connects with a 
Gothic root Ducknski, Henri Marlin, and others have 
denied to tbe Russians the right of being called Aiyan 
Penka,^ as stated before, carries this opinion much further 
and refuses the appellation to the whole Slavomc family 
Binding that many of the Slavs have chestnut-colouied 
curly hair and dark eyes, that the White Russians are blond, 
that the southern Slavs are daiker and have a shorter head 
than those in the north, he is inclined to see in the Slavs 

^ DteAnei, evn. Beitrag aur hwtonschenAnthiqpologie, Jena, 1878 

® See, however, the aigumeiits on the othei side m the artide 
ScTTUiA ^ Op p 126 * Op ai,p 125 


® BeU Goth , 111 14 — “ra 5e (riif^ara Kal r&s Kdftas, oilre Xevi^ol h 
Ayav ij ^avOol elm, odre ttj; is rb /lActv airols iravreXGs rirpaTTai, 
dXX’ Mpv6pol elm Uvavres ” 

« Pradk Zme Ceslf (The Eaily Days of Bohemia), Prague, 1868 
It IS cited hy Schradei, p 90 
^ The words not specihed as Old Slavonic are Bohemian 
® JSirdettimg in die slamsche I/iitcratiiT-Geschichte, Gratz, 1874, see 
Schroder, p 92 

® A word which some recent scholars aie molmed to think of 
Armenian origin 
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recent times they had only huts made of osiers and led a 
half nomadic life Ceitainly municipal institutions are 
no featme of Slavonic hfe, and the paucity of large towns 
in Russia IS striking even at the present day According 
to Kreckj words are to he found very eaily which show 
the development of the nation from the family Thus the 
commune \dbstthm, tod) becomes the family {^olmya) and 
the family the people (na/od, ymzil) There are common 
terms for law (pravo ptavda, “right”, zakon, “law”) 
Besides agricultural pursuits we have mention of the arts 
of biaiding (plesti), weaving [tlaii), tailoring in a senes of 
common expressions for portions of apparel, carpenteimg 
(tesati), working m iron, (he Of the primitive Slavonic 
flora we have the oak (douh), the lime tree (hpa), the acorn 
(yavo)), the beech (bouly), the willow (vr'ba), the birch 
(beza), the pine (iot), as also special kmds of frmt, the 
apple (yaU’lo), the pear (grottsha), the cherry (mhnya), 
the nut (otelh), and the plum (shva) 

Othei Pictet placed the original home of the Geiman and 
views Litu- Slavic races on the northern bank of the Oxus 
Thence he thought they came over the extensive plains 
of Scythia to the Pontus Euxinus 
The doctrine of the Euiopean origm of the Aiyans 
appears to he steadily gaming ground It is supported 
by Professors Rhys and Sayce of Oxford The last-named 
IS inclined to see the home of the Indo-European race 
in “the district m the neighbourhood of the Baltic ” Dr 
Ludwig Wilser^ makes Sweden and the north Geiman 
shores the centre of the primitive Aryans, fiom which the 
Germanic tribes, Celts, Latins, Gieeks, Slavs, Lithuanians, 
Iranians, and the invaders of India gradually detached 
themselves, migrating mostly southwards and eastwards ^ 
Leaving now the attempts to determine the primitive 
home of the Slavs and the date of then immigration into 
Europe, and also the names which they have in common, 
whether used by themselves or given by foreigners, we 
will tiace as far as possible the derivation of the chief 
Names appellations of the Slavonic peoples (1) Jiumans — For 
of the an analysis of this name see Russia, {vol xxi p 87 sq) 
^^so°ka Bulganam — By the 3d centuiy we find Slavs settled 

peop es Danube and the Balkans Immigrations were 

going on till the middle of the 7th century, as these hordes 
were driven southwards by new mvaders About 681 the 
Slavonic settlers fell under the yoke of the Bulgarians, a 
Ugro-Finmsh race, if we accept the views of Schafarik, 
Drinoff, and others The oiigm of the Bulgarians them- 
selves IS obscure Some have made them Tatars Pro- 
fessor Ilovaiski believes them to have been Slavs The 
theory which connects the name “Bulgarian,” “Bolgare,” 
with the Volga is now no longer held Early modifica- 
tions of the name, such as Burgari, Wurgan, &c , show 
its analogy with forms like Onoguri, Utnrguri, Kutrigun 
The elements of the woid are lul and gari Professor 
Vamb^ry attempts to derive the name from the Turkish 
verb b%lga-ma\ “to revolt”, but this seems little better 
than a guess We are told that Kouhrat, a Bulgarian 
prince, made himself independent of the Avars, and that 
on his death his territories were divided among his fi,ve 
sons The eldest remained in the ancient settlement on 
the Volga, where the rums of their former capital, Bolgari, 
are still to be seen The third son, Asparoiikh, crossed 
the Dnieper and the Dniester, and settled in a place 
called Onklns, probably the Old Slavonic o%gl^ “angulus,” 

^ Die Eerliunft der Deutschen Eeue Forschungen ■uber UrgmUcMz, 
Alstammung, md Yerwmdtschaftmrhtdt'rmse mseres Volhes, Carls- 
ruie, 1885 

2 See an interesting article m the Amencan NaivM {3d December 
1885), -Bherfe it is shown that the first person to advocate this theory, 
which seems to he gaining ground among scholars, was Dr Latham, m 
his edition of the Germama of Tacitus This view was supported hy 
Theodor Benfey in 1868 


between the Transylvanian Alps and the Danube ® From 
this place they migrated to the localities which they have 
since occupied, where they became mixed with the original 
settlers, to whom they gave their name, just as the Geiman 
Franks imposed theirs on the Gauls, and a branch of the 
Slavonians took the Finnish name of their conquerors 

(3) Seths — See Sbevia (vol xxi p 688) The name 
“ Croat ” has been already explained under See via (I c) 

(4) The Slovenes have preserved an old form of the family 
name, and therefore no explanation is necessary (5) 

Poles — The first authentic date of their history is the 
year 963 Perhaps they are the Bulanes of Ptolemy See 
PoEANT), vol XIX p 285 (6) Bohemians or CJiellis — 

The word “Bohemia” — “home of theBoii,” a Celtic tribe 
— has nothing to do wuth the Slavs who came mto the 
country about 495, after the Marcomanni, who had dis- 
possessed the Bou The derivation of the name “ Chekh ” 
or Czech has never been satisfactoiily traced Dobrovsky 
sought to connect it with a word ceti, signifying “to begin,” 
and thus makes the name imply the original inhabitants 
Schafarik, however, does not endorse this etymology 
Perwolf ^ connects it with a loot hh, “ to beat,” and thus 
makes the name mean “ the warriors ” Whatever the 
woid “Chekh” may signify, it occurs, as Schafarik has 
shown, in other Slavonic countries (7) Lnsatian Wends 
or Sot bs — ^The word “Lusatia” (German Zamt^) is de- 
rived from the Slavonic Ing or Inza, signifying a low, 
marshy country 

Slavonic Languages and Liteeatuees 

The first to attempt a classification of the, Slavonic Classi- 
languages was Dobrovsky,® who was followed hy Schafarik fixation 
and Schleicher These agree in the mam, except 
Schafarik was so little acquainted with Bnlgaiian— -at that 
time almost a lost language — that he grouped it withoflan- 
Servian ® The following aie the characteristics of the two guages 
divisions, which we take from Schafarik’s account with 
some triflmg omissions — 

South-Eastben Wesieen 

(1) row, mzoum / oz, rozutn 

(2) tz, izdati wij, uydati 

(3) kotM, mdm korab, zema 

(i) pramlOf mlitm ptawidlo, modliii se 

(5) md6, no6 nioc, noc 

(6) zmesda, tssvet hwiezda, gmazda, kwiet 

(7) ago ego, eho 

(8) omm, toj emi, ten 

This division, however, has been repeatedly challenged Schleioliei 
insisted upon the two following as important principles (1) piimi 
tive Slavonic dp tj become m all west Slavonic dialects dz, ts{=e), 
among the Chekhs and Sorbs dz becomes at a latei peiiod z , (2) d, t 
before I, n aie pieseived in the western dialects, but disappeai m 
the south-eastern Upon this last canon J ohannes Schmidt^ remaiks 
as follows “The dentals aie pieserved m Slovenish, ceitainly 
m the western part of its area , thus tmdhm m the Freisingian 
documents, m the perfect paitieiples, as predel, lodel, pletel, cretel, 
fern dla, tics, and in the suffix dh, as Tcresadlo, motomdlo, tidlo 
J> lb also preserved m Slovenish hefoie n, as omladnem, osladnm, 
zbodnem, padnem, kradnm T, on the otliei hand, appeals every 
wheie to vanish before n, as obernetn, ‘I go round”’ He also 
criticizes two of the principles of difference given by Schafarik The 
nom sing masc of pronouns appears in western Slavonic to be 
increased by w, thus Chekh, Polish, Lower Sorb, ten , Uppei Soihish, 
ion , Pdabish, to , this, however, occuis in the Ereisingian monu 
noients, the eaaliest form of Slovenish, as ton This n belongs 
to the stem, and is not a paiticle which has become fused with it , 
ten, ton, oiiginal form t’n, correspond to the Old Prussian, tatis 
The use of lie pireposition m instead of tz is not a criterion , is 
as much used m Eussiau as m west Slavonic, thus dbotm, “the 
® See Drmoffs ‘ ‘ Settlement of the Balkan Peninsula by the Slavs ” 
{Zaseleme Balkanskago Poluostvom Slmyancmi), Moscow, 1873 
^ Arch f slaw Phi , vii 622 

® Institniiones Lmguse Siamese Velens Pwlech, Vienna, 1822 
® GesiMdite der slmmsehen ^ache und Interatm nach alien 
Mmdarten, Pesth, 1826, p 32 

Zwr GesekuMe des Indo-Gemamsehm Vocdimus, part ii p 
178, Vienna, 1871-75 
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village deputy”, there are traces of it in Slovenish , it is only in 
Bulgauan and Seivian that it is entiiely wanting The principle 
laul don a that moi, nol lepi esent a south eastern vaiiation and moc, 
510C a western is fai fiom being nmveisally tine, inSeivian wehave 
tstn, “ black,” as against Bohemian ce/ ny, Russian dthi m Compaie 
too Seriian tsesta, “a load,” also Slovenish, with Chekh testa 

Scliniidt gives a completely new table of difleiencea, illustiating 
them hj the aceom- * 

pan j mg diagiam 
Casting aside some 
of the distinguishing 
marks pieviously 
adopted, he makes 
gieat use of the 
phonetic law found 
in the Slaronic lan- 
guages wluoli will 
heesplainedslioitly 
Theieadei wiUeasily 
identify the divi- 
sions of the circle 
to which the lules 
refer (1) dj, ij be- 
come among the 
western. Slavs dz, is 
(=c.) (2) d t dis 
appear hefoie I and 
w among the Russians, Little Russians, Bulgaiians, Seibs, and Cioats, 
hut aie piespived by the Slovenes, with the evception of tu, and hy 
the westein Slavs (8) vt is not used by the Bulgaiians, Seibs, 
and Cioats, but is kept by the Slovenes, Russians, and westein 
Slavs (4) (a) ere hy svw ^ became ?g at an eaily peiiod 
among the southein Slavs and Cheklis, but is pieserved in its 
oiiginal foim amongtheiest It became at a later penod among 
the Poles, Polabes, and Soihs (5) elc became le not only among 
the southein Slavs and Chekhs hut also among tlie Polabes 
Among the Poles and Sorbs ole and the cognate olo became simplified 
mto le and lo (c) in inlaut became ia among the southein 
Slavs and Ohekhs As in eaily times the Chekhs and southein 
Slavs weie in close connexion with the Poles and Sorbs, the 
mutation developed among them , thus Polish stiaz with sit or, 
Uppei Soibislisfraaawith strom, Polish aud Upper Sorbish, tiapic 
{d) dlSi. in inhiit became la not only among the sontliem Slavs 
and Chekhs hut also among the Polabes This coiitiaetioii spiead 
ovei a vvidei region than that of did into sa That the Polish 
also adopted it is shown by the foini piazic' si^ compaied with 
plo^id sw 

Various opinions have been held as to what languages aie to be 
consideied the closest congeneis of the Slavonic biancli That they 
stand ill intimate lelations to Lithuanian and Lettish has long been 
agieed , and as a convenient classification it is customary to speak 
of them togetliei as the Litu Slavic family In Russia theie aie 
1,900,000 Lithuamans (including the Samogitians oi Zlimudcs) 
Theie aie also 1,100,000 Letts The lest of the Lithuanians, 
niimbeiing 146,312, me in Eastein Piiissia, commencing not fai 
fiom Koiugsbeig and extending along the shores of the Kunsches 
Haff The Lithuanian language in many inspects exhibits an eaihci 
type than the Slavonic It has pieserved the s of the nominative 
singalai, as in Sanskiit , but, on the otliei hand, the veib exhibits 
a much pooiei form As Leskien truly remarks,* “it has degenei- 
ated most remaikably m its conjugation, and in this xespect is far 
infciior to the oldest known Slavonic ” He adds tliat Lithuanian 
IS of puinaiy impoitance m the compaiative tieatment of the 
Slavonic languages Veiy closely connected with Lithuanian was 
Old Piussian, which died out in the 16th centuiy, the lemains 
which have come down to ns belong to the 15th and 16th centimes 
Old Pinssian extended from the lovvei Vistula (fiom Thom down- 
wauls) to the hTieinen The exact couise of the hotindaiy-hne 
which sepal ated it fr om Lithuanian can only he appi oximately detei - 
mined hy historical aiguments Leslaen has proposed “ Baltic ” 
as a geueiic name for Lithuanian, Lettish, and Riussian The 
geneial opinion of philologists is that Litu Slavic is most closely 
connected with the Germanic branch of iJie Indo European family 
Jacob Giimiu was th6fi.rst to asseit this Ilubschmann lias shown 
that Slavonic has affinities with Aimenian, and he seeks to make 
the latter language a link between the European and Asiatic 
blanches of this family Kuhn ^ wiitcs, “The Slavonic languages 
lemained a longei time in close connexion with the Indian or more 
piobably with the Zeml and Peisian than with the remaining Indo 

I This IS the name given by the Indian graminaiiaas to the vowel developed 
liotween the liquids I and r and the consonant 'with winch they come into con 
tact, as I'las, volos It has been called m Russian polnoglme, and in Greek 
drizrv^iS It means ni Sansknt '‘voice toalung ” It is a marked foatuie 
in the Slavonia languages 

3 This IS the way adopted by Sehmidt to expiess tlie unaccented Slavonic o, 
which 13 pionounced a , the foiiu is talicn fiom Swedish 
s Pm Phi Soa , 1877, p 40 
-* Zw ulieste^i GmIi i inilog Voller, Beilin, 184B, p 824 


Emopeam languages ” Bopp regal ds the sepaiatioii of the Litu- 
Slavic languages as having taken place before the division of the 
Asiatic blanch of the family into Indian and Iianian 

If we examine the Old or Paheo Slavonic,® the oldest known form Old 
of the Slavonic languages, we may note the following characteristics ® Slavonic 
It has the vowels a, e, %, o, u, t, a guttnial i, a shoit e sometimes 
piononncod as ya, and the semi mutes Z and U It has also two 
nasals equivalent to the Trench an and on, now only found in Polish 
and Kashouhish, and in some of the Bulgaiiaii dialects , tiaces of 
them, however, occur in Slovenish and in the woids winch Magyar 
has houowed from Slovenish 

The Aiyan diphthongs have been contracted to single vowels and Geneial 
the hiatus is frequently avoided by the interposition of y (= Eng char 
y) or V, both of which constantly occur at the beginning of words actens 
which formerly commenced with a vowel The addition of a a/ ties of 
sound befoie vowels is one of the great characteristics of the Slavonic Slavonic 
languages, called “prmiotization”, and the inability to maik this tongues 
distinctly is one of the deficiencies of the Cyiillio alphabet It is 
also woithy of note that in the provincial dialects v is fiequently 
put before vowels, as by the lowei classes in Bohemia and Russia 
The Aryan aspiiates g?i, dh, hh have been changed into the simple 
explosives g, d, h , on the other hand, a nnmbei of fricatives have 
been developed as sh, z, and the French j — all unknown to the 
common Aiyau— and I is fiequently changed to the palatal ch 
Seivo Croatian, Slovenish, Slovakish, and Bohemian possess the 
vocal r, while the vocal I is found in both Bohemian and Slovakish 
The latter has also I and a, both short and long 

As regards giammai, the following peculiaiities of the Slavonic 
family may he noted A trace of the aiticle exists in the adjectiv al 
termination, as in vehJe a, but this has been foi gotten, and attempts 
have been made to supply it in the use of the demonstrative pio- 
noun in Soibish, which appears to have been used in the moi e corrupt 
stages of Slovenish also, hut has been expelled sines the regeneration 
of the language Piimua Tmbei, who tianslated the New Testament 
into Slovenish in the 16th century, was not free from tins vice 
The languages being in a high state of synthesis, the nouns and 
adjectives aie fully declined, having three gendeis and seven eases, 

— tlie nominative, gemtive, dative, accusative, vocative, instiu- 
mental, and piejiositional Soibish and Slovenish have the dual 
number m boGi nouns and veibs More of the numoials aie de- 
clmed than m most Aiyan languages The veibs have the so-called 
aspects, c g , the iteiative, peifect, impeifect, &c , wheieby veiy 
delicate shades of meaning are expressed, and this partly atones foi 
the poveity of tenses in some of them Russnn, for example, has 
only one past tense, which is inflected according to gender, having 
been onginaUy a past participle Traces of these veibal aspecte 
have been detected in Celtic and in Greek 

"We now proceed to classify the Slavonic languages accoiding to 
their dialects The following table has been adapted (in the main) 
from the valuable Russian E%story of Blavonio Lxterratwes by Pipm 
and Spasovich 

Soutd-Eastern Branch —RMssian —(1) Great Russian Mos- 
cow, Novgoiod and noithein, Sibcuan, and central Rnssian (2) 

Little Russian eastoin, western (sometimes called Red Russian), 
and Carpathian (8) White Russian Bulganm — (1) Old Bui 
gaiian (the ecclesiastical language , see below) (2) Modern Bul- 
garian Uppei Mcesian, Lower Mcesian, and Macedonian 8eno 
Croatian and Blovcmsh —(1) Servo-Oioatian southern oi Herzogo 
vinian, Syimian, Resaman, and language of the coast oi Dalmatian 
(2) Slovenish dialects of Upper, Middlo, and Lowei Caimola, 

Styiian, Ugro Slovenish, Resaman, and Oroato-Slovenish 

Western Branch —(1) Polish Masovian or Maziiuan, Groat 
Polish, Silesian, and Kashoubish (2) Bohemian Cliekish, Mor- 
avian, and Slovakiish (3) Lusatiaii Wendish oi Sorbish Uppei 
Lusatian and Lowei Lusatian (4) Polabish (extinct) 

SmlTh-Easiern Branch 

Russian Bmleds —’Yhm as yet have laioly been scientifically Russian, 
treated , but that can hardly ho a gionnd ot complanit against the 
Russian people, as oui own aie only just beginning to be piopeily 
studied The woik entitled OpU OUastnago Vehleorousshago iSlovara 
(Attempt at a Piovincial Dictionaiy ot the Great Russian Lan- 
guage), published at St Poteisbuig in 1852, can, as its name implies, 
only be regarded as tentative it is no moio a scientific production 
than is Plalliwell's Pi omnaal Bwhonai y of English Traces of Ugro- 
Finmsh woi ds and idioms occur in the noi thei n and eastern dialects, 
hut then impoitance has been much exaggeiatod Whitney’s tlicoiy 
that the Russian veih has been modified by Ugro Finnish influence 
claims attention Some have supposed that the origin of the 
svaraWmkti is to be traced to it , it occurs, howevoi, m Little 
Russian and the western languages, as pieviously shown It is 
much moie frequent in Russian than in any other Slavonic lan- 
guage, and IS even more developed lu its dialects ^ An account 


s SoiueUmes called "tlie climcli language ” 

® See Hovelacque, Science of Language, p 280, London, 1877 
7 The quaint little Engllsli Rnssian vooahulary compiled hy Hiohard James 
m Russia at the hegmning ot the 16tli oentiuy, and still preserved m inaira 
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of Bussian liteiature is givea undei Russia, voI xxi p 102 sq 
Sibeuaa Russian is spoken by the descendants of pnsoneis and 
convicts who have settled m that vast tiact of noithera Asia since 
Yeimak conqneied it foi Ivan the Teiiible Specimens of it are 
occasionally quoted in the letteis of Kuchelbeckei, the Deeahrist, 
and othei exiles Little Russian is spoken in all the southern 
goveinments of Russia As cuirent in Galicia and Bukovma it is 
called Red Russian , an inteiesting vaiiety is the Gouzoulian dialect 
in which ledkovich composed his poems (see Russia, voL xxi p 
110) Mention has alieady been made of the same language as 
spoken m Hungary ^ There is a good giammai by Osadtza, a 
pupil of Miklosich The lattei justly legards it as a language and 
not adialect Tillqmterecentlytheieweieveiypoor aidsbywayof 
lexicons of the Deutscli-Mutlwyitsches Eadchvortey buck by Professor 
Paititzki of Lemheig the Ruthenish Geiman poition never ap- 
peal ed , the vocahulanes of Piskunoff and Yerkhratzki aie hut fiag 
mental y A gooddictionaiy, however, is now m eouise ot pnblica 
tion by Piofessor Zelechowski of Stanislan, which piomises to he 
all that could be desired The orthogiaphy of Male oi Little 
Russian is not yet settled A peculiar type is used for some of 
the hooks issued at Lembeig, especially the excellent Ghilmka 
(Reading Book) of Alexander Barvinski An altogethei whimsical 
orthography was adopted by Hatzouk in his OiUanoh HidnogoEola 
(Gleanings fiom a Fative Field), which appealed at Moscow in 1857 
The following aie some of the chief chaiactenstics which maik 
off the Little fiom the Great Russian language The G R le passes 
into i, 3.3 poi}ist=pomest, LR ncMa;=GR neehla, , o undeigoes 
the same mutation, especially in monosyllables, L R R 

pod, L R Ai?i=G R Jeon, L R vivsa~Q: R ovsa, wheie we may 
note the tendency to put v before the initial vowel alieady alluded 
to The Russian o^t is changed into L R u, and vice versa, thus 
vmnayou=Q oumirayon, , ouchora, on the othei hand, isGR 
vdierci The Russian g is pronounced h , the stiong i (Polish J) is 
changed (especially at the end of a woid oi before othei consonants) 
into « 01 02 i, thus G R pisal, L R pmou The Russian t is want- 
ing, and L R changes the Old Slavonic A and g into cA and Pi each 
y oftenei than Russian does In the conjngalnons and declensions 
Little very much lesembles Great Russian It has, howevei, like 
Polish, lost the piesent participle passive, which is letained in 
Russian, and it possesses infinitive toims with diminutive mean- 
ings Moreovei, the accent differs coiisideiably fiom Russian The 
peeuliaiities of the Little Russian spoken m the noitli of Hungaiy 
aie fully treated by De Yollant in his Ougio Eoussha Naiodnla 
(Ugro-Russian Populai Songs), St Peteishuig, 1885 
"Wlute Russian ahounds with Polonisms, and m its oithogiaphy 
expresses the unaccented Russian o as a, which is in accoidanco 
until the pionunciation , thus we have staram foi stoiona, kago foi 
logo As in Male Russian, g is prouounced h, as dkarod, “a gaiden” , 
guttuials aie softened befoia le, as na rouizie, ‘ on the hand 
collection of poems published at Vilna in 1844, entitled PiosnJn 
Ww'miacze (Rustic Songs), in what is called the Kievichian dialect, 
IS in leality White Russian Theie is a good White Russian diction* 
aiy by Nosovich 

Bui Bulgarian —Connected with the Bulgauan division is the diffi- 
ganan cult question as to which of the Slavome languages, ancient oi 
modern, exhibits the eailiest form The oiigmal tongue is, of 
coarse, lost, and only an elder sistei remains, but to wWh language 
Mother shall that title he assigned ! In the early days of Slavonic philology 
tongue many curious ideas pievaded on this point Accoiding to the ol% 
of Slav- fashioned views the church language was the old and stately mother - 
omo hn- tongue fiom which all the living dialects had spinng Russians 
guages consideied it to be Old Russian, Seihs Old Servian, and those who 
used the Glagolitic iitiial held it to he Old Croatian These opinions 
were veiy natural The fiagmenta of the Old Slovenish language 
had not yet been found at Preising, and the only accessible manu- 
sciipts in the infantine state of the study of Slavistio weie recent 
ones, ill which Russian, Servian, and Croatian forms weie mixed 
The Russians had forgotten many of then historical traditions dm 
ing then long servitude under the Mongols, and the same was the 
case with the Serbs and Bulgarians under the yoke of the Turks 
The names of Cyril and Methodius were haidly lememheied The 
two pieemsors of Bobrovsky, but of mfeuoi intellectual calibie, 
weie the Bohemian Port Bunch (1738-1802), who was the first to 
have sound views on the relations of Old Slavonic to the later lan- 
guages, and the Russian Kalaidovich (1792 1832), who threw con 
sideuble light on the question by his edition of the works of John, 
the exarch of Bulgaria He, however, considered the Palffio Slavonic 
to be Old Moravian But the foundation of Slavonic scholarship 
was laid by Bobrovsky (1753-1829) and Yostokoff ^781-1864) , the 
formei treated the subject scientifically m his Inshtutiones Lmguse 
SlavicBS Dmkdi Fetens (Yienna, 1822), and the latter ^ited the 
Ostromr Goiu, a Pal£B 0 Slavonic manuscript of the Gospels, wiittesn 
in Russia m the 11th century Bob ovsky at fiist considered Palffio- 


script m tlie Bodlemn, ^ves some mteresting examples , thus for modem 
Eiissian sram, “shame,” he gives soraiii, &c 
1 An excellent map of this distact is given in the ShvmnskiSbonvik (Slavonic 
Miscellany), vol n 


Slavonic to be Old Seman, aftenvaids an eaily language out of 
which both Servian and Bulgauan were formed Yostokofl was 
neaier the tiuth when he discoveied elements of Old Slovenish 

The views held by seholais with regaid to the eomitiy fiom 
which the Palmo Slavonic, as preserved to us, has come may bo 
bnefly stated as follows (1) It is Old Bulgaiiau This opinion 
has been held by Schleichei, Schafaiik, J Schmidt, and Leskieii 
In the lattei pait of his life Sehafaiik^ appeals to liavo somewhat 
modified his views and to have looked upon it as a nnxtuie of 
Bulgauan and Slovenish (2) It is Old Slovenish, i e , the oldei 
form of the language now spoken in Styria, Caiinthia, and a pait 
of southein Hungary This opinion was fiist held by Kopitai and 
aftei wards by his pupil Miklosich Among its suppoiteis may also 
be mentioned Danichicli and Jagic (3) Geitlei,= now a piolessoi 
at Agiam, leans to the theoiy that the Russian language is a much 
eailiei foim of Slavonic than Old Slovenish The case foi Old 
Slovenish is cleaily put by Miklosich^ as follows — 

“So far as the linguistic giounils of the Bulgarian hypothesis aie conceined, 
it IS undottbtedly true that Old Slovenish [PaliEo Slavonic] agiees iv ith a dialect 
of Bulganin with legaul to the comhinatious st, zd, whereas the Caimthian 
(Oaranfaniaii) Slovenish employs generally t and j , hut hov do iie hnow tint 
the Pannonnn Slovenes pronounced d and aot id, j and not Sd‘> The Him 
gaiiaiiMostofta(pi ‘msMoha), pest (n pesht), and palast(pala slit) fo\ the Old 
Blovemsh maHelia, peU, and pMt, and lozsda (pi rosMa) foi the Old Sloienish 
rida, postulate the existence of ^iand in the dialect of thePannonmn Slov enes 
Tlie nasali/ed syllables (to express the Old Slavonic nasals) m (modem) Sloven 
isU and in tlie oldest loan woi da in Magyar fi om S lavonie sepai ate the Language 
fiom which these words aie bon owed fiom Bulgauan fi Let us also considei 
the following fact Modem Bulgauan is raoie unlike PaloM Slavonic than any 
other language of the eastem bianeh Peihaps it may be ohbeiaod with lefei 
ence to this that these coiruptions have only cieptm during the last centimes 
But the language of the 2ok o/ the Tiojan War (of date 1250) is ahead} Bui 
gai laii, and, w hatei ei may be said to the conti ai y. Modem Bulgai lan In the 
same stage of vocalic ooiruptiou is the Gospel of Tinov (Tiinova), which belongs 
to the ycai 1273 And does not the same lemailc hold good of the Psalter of 
B^ologna, of the date list) 1190? A Bulgauan language identical w ith Palieo 
Slavonic fades from om ejeshkea/ato Trmywm however fai we Mow it ' 

The same authoi considers that even before the 9th oontuiy the 
Slavonic languages weie separated as they aie to day The most 
able exponent of the Old Bulgarian theory, Schleichei, wutes as 
follows — 

“The pi oofs wh oh jCopitai and Mildosich have biought foi ward in support of 
then opinion appeal capable of being ovortlu own, while facts speak iiresistibly 
for the opposite opinion tint ehmoh Slavome was the language of the Old 
Bulgarians, especially the softening of oiiginal Aryan t and d into ^ht and zhl 
Md hesides hngmstio tlieie aie olsohistoiioalgiounds Oyiil and his Slnvoniu 
fellow woikeis vveio Bulgaimns 5 Yliy, then, should they not liar e v i itten iii 
■^'^Jtten langimgi, among the 

Schleichei asks, “How came the Bulgansms in the Codei Sup- 
? aslums [see below], which, accorduig to the opinion of Miklosich, 
was wiitten ‘in ipsa Imguaj palteoslovemcss patiia' V He sums up 
“■\Ve theiefoie hold the language which we regard in this woik^ 
as alone the oldest to he Old Bulgauan ” Schleicher appears to the 
present writer to have the best of the aigument 

Modem Bulgaria embiaees ancient Mcesia, Tluace, and Mace- Modem 
donia , the Banuhe separates it from Roumama , on the west it has Bul- 
Seivian, on the south-ucst Albanian, and on the south Greek, which gauan 
begins to prevail from a lino drawn from Salomca to Constantinople 
Its area is dotted by Tuikish colonies— the Turks, howevei, aio now 
fast emigrating— and there is a considerable admixture of Gieeks 
Modem Bulgarian is a very corrupt form of Slavonic The vocahu- 
laiy, to begin with, is full of Tuikish voids The wondei re that 
the language did not altogethei disappear It uses the Slavonic 
demoustrative pronouu as an article, which is placed at the end of 
words, as lu Rouman, Albanian, and the Scandinavian languages 
The cases are very defective, and are mostly expiessed by pieposi- 
tions There la no legular foim of the infinitive, foi which a pen- 
phiasis IS used. The language has only been resuscitated of late 
years An Ameucan missionaiy named Riggs published a sketch 
of the giatnmai and a slioit vocabulary fn 1S52 the hiotliois 
T/ankoff compiled a grammai in which Latin letters were employed 
There are other giammaism Bulgarian by Momchiloffaiid Giouyeff 
A dictionary (Bulganan-Fiench) has since been published by Bogo 
loff, and there are indications that the language will be scientifi- 
cally treated, to judge by some excellent papers m the Arclm fui 
slaimche Phihlogte From these we leain. that in the Bulgauan 
dialects the nouns are much more fully infleoted, and traces of 
nasals aie found The TJppei Moesiaii dialect is also called the 
Sh/^sTco nareckie oi dialect of the Shopi Jnecelc says that these 
Shopi differ very much m language, dress, and habits from the 
other Bulganans, who legaid them as simple folk Then name ho 
connects with the old Thiacian tribe of the Sapsei Those Bul- 
gaiians who have embraced Islam aie called Pomaks, — a woid of 
which no satisfactoiy derivation has been given 


a Ueber den Vrspmng nnd die Ssimath des Glagohhmus, Prague, 185S 
® See his StaroMharska Fmiologie ss stdlyn gt^etelen Tt MyhiLUmJcmn (OM 
Bulgauan Phonology in Relation to Lithuaraan), Prague, 1873 
i Mialomenisdlie Formesdehre m Paradigmn, Vienna, 1874 
8 But, as previously stated, nasals have been found in Bulganan dialects 
fi This IS rather sti ongly stated They are said to have been at Gi set origin, 
hut had probably become thoioughly Bulganzed , yet the argoment used by 

Schleicher remains quite as strong, for they would use the form of 

with which they were femdiar 
" Du Fomenlere der Kwohen-iSlawwhen Sprache, Bonn, 1852 
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Bui- As foi the sale of convenience -ne gionp PalEeo-Slavonic imdei 
gauau Old Bulgaiian, we shall dmde Bulgauan itself into Old and Few 

htera (1) Old Btilganan — ¥e have space here only to mention some of 

tare the moie lemaikable codices (a) -liAwmcwii m the Vatican, 
edited by Eacki, peihaps belonging to the 11th century, contains 
evtiacts fiom the Gospels foi each day of the yeai (5) Codex 
Oloziams, so called because it once belonged to Count Cloz of Tient, 
contains homilies by Chrysostom, Athanasius, and Epiphanius, 
supposed to be of the 11th century (c) Godee Marumvs, found 
by Giigoiovich in a monastery on Mount Athos, edited by Jagic, of 
the 11th oentuiy [d] Oodet. Zogiaplimim, also edited by Jagic, 
assigned to the 1 2th centmy These aie the chief Glagolitic^ manu 
scripts One of the oldest Cyrillic^ manuscripts is {a) the Ostiomir 
Codex (see Russia, vol vvi p 103) It is of the 11th centmy and was 
wTitten by the diak or deacon Giegoiyfor Ostromn, posadnik oi 
govenioi of Novgorod Othei Gyiilhc documents are (6) certain 
legends and homilies which originally belonged to the monks of 
the abbey of Supiasl near Bialystok m Poland They have been 
edited by Miklosich The half Oyiilhc and half Glagolitic manu- 
script called the Texte du Sacn must not be forgotten, because on 
it the Piench kings weie accustomed to take the oath at then 
coionation at Rlieims , pait of it is of the 14th century There aie 
also many tianslations fi om the Byzantine wnteis m Old Bulgauan, 
as fi om J ohn Malalas, George Hamartolns, and otheis (2) Modern 
Bidgarmn —-The Bulgarians have some fine collections of populai 
songs "We can only allude here to the most celebiated (a) The 
edition of the bi otheis Miladinoff published at Agiamin 1861, — 
a veiyinteiesting collection, with notes on Bulgauan pioveibs and 
customs, these unfoitunate men vveie nimdeied m a Tmkish pnson 
(6) The populai songs of the Macedonian Bulganans collected by 
VeikoTieh, of this only one volume appeared, now veiy scaice 
Veikovich has since published a woik entitled Veda Slowm, in which 
he piofesses to have discovei ed Old Bulgauan ballads relating to 
Orpheus , but the pioduotion is legarded by most cutics as an im- 
posture (c) The collection published in 1875 by Auguste Dozen, con- 
taining many intei estuig ballads {d] The Biilgai lan Popular Miscel- 
lany [Biilgarsh Naiodm Slowiik) of Basil Cholakoff, published in 
1873 The use of Modem Bulgarian literatuie is altogether lecent 
The father of it was the monk Paisi, who lived towaids the end of 
the 18th oentuiy He wi,ote a book on the lustoiy of Bulgaiia in 
Bulgauan, which may be compared to the similar one of Raich in 
Seivian One of his pupils was Sophronius, bishop of Viacha 
(Viatza), who wiote his own life and adventures (1804) A trans- 
lation of the New Testament was published by Sapeinoff in 1821 
Geoige Veiielin (1802 1834), a Little Russian from the neighbour 
hood of the Carpathians, travelled in Bulgaiia in seaich of manu 
scripts and had some remaikable adveutiues there, which aie lelated 
in the account of him by Bezsonoif , lie may be said to have levealed 
the evisteuce of Bulgaiia to the west Among othei wuteis may be 
mentioned Rakovaki, the author of some eccentuc woiks, but a tiue 
patiiot, and Slaveikoff Vazoft is a living poet of some leputation 
The Bulgauan Liteiaiy Society has now been lemoved horn Biaila 
to Sofia, whore it issues its jouinal [P&nodiofhcsko Spisame) 

Seinan Sei vo-Gooatian mid Slovenish — Of these languages the southern 
01 Herzegovinian dialect has become the literary language of Sei via 
It IS sometimes called the “ shtokavstchina ” fiom its use of the 
word shto foi the inteii ogative ‘ ‘ what ” The language of the coast 
01 Dalmatian httoial is called “ cliakavstchina ” from the use of cha 
111 the same way, and Slovenish “kajkavstchina” from the use of 
kaj There is practically no dilfeience between the Seivian and 
Cioatian dialeote, but a quasi-difference has been created between 
them, much more apparent than real, by the employment of the 
Latin alphabet bj the Croats and of the Oynlhc bj the Serbs The 
reasons for this divergence being theological, it is piobable that it 
will not soon be put an end to The Servian language is the softest 
of all the Slavonic tongues and elides many of the consonants It 
IS rich in tense foi ms, having preserved the OH Slavonic aoiist 
The accent is capricious ® The vocahulaiy has incoipoiated many 
Tiukish woids , but these will probably be gradually eliminated 
as the nation wakes to greater self consciousness Foi an account 
of Servian liteiatiue, see Sbrvxa, voI xxi p 689 
Sloven The Slovenes are sometimes called " Vends ” and then language 
isli “ Vindish” or “ Veiidish,” an inconvenient teim, as it causes some 
confusion with the tongue of the Lusatian Vends, of which moie will 
be said shortly Slovenish begins in Styria just south of Klagenfmt 
(Oelovec) Besides Cannthia and Carniola, it is also the veinaculai 
of a small part of Hungary, being spoken in the coinei adjoining the 
1 ivei Mill It IS somewhat tiresome to find the few books punted in 

1 The oiigm of the Glagolitic alphabet still lemains a puzzle It is now 
considered olilei than the Cyrillic Accoiding to some, it la a modiflcation 
of Gieelc ouisive writing Others oonneot it with Aimenian and Alhaniaa 
alphabets But none of these views have found general acceptance The 
-ilplnbot n now only used by the Dalmatian Slavs m then htuigical hooks 

t An account of the Oyiillio alphabet is given in vol i p 618 sq 

3 The accent m Eiissian and Servo Croatian is especially dilBoiilt Piofessor 
Giote of St Petershmg has already written with gieat learning on the sulflect, 
and Professor Lcskieii of Leipwo is now publishing a work, 'OntersucTimgen 
liber Qmntiiat wi& Betommg m den slamsdhen Sprae/ien, of which toe fest 
part on quantity m Seivian lias aheady appealed 


this pait of the countiy using Magyai oithogiapliy These Slovenish 
lovinces foimed a maigiavate and have long been attached to the 
omains of the house of Hapshmg In 1883 they celebrated the six 
hundredth anniveisaiy of this union and a handsome volume was 
puhhshed in commemoiation of the event Foi a time they weie 
seized by Ottocar of Bohemia, but icgained bj Rudolph I , who 
divided them among his sons The theoiy that Old Slovenish ex- 
hibits the oldest known foim of Slav onic has ahead} been discussed 
The language has preserved a dual both in the noun and the veib and 
its vocabukiy teems with mterestng Slavonic foi ms The attempt 

of Ljudevit Gaj to fuse Slovenish and Servo-Cioatian and make one 
great SouthSlavonic liteiary language is alluded to in Seuvia ^vol 
XXI p 691) Slovenish exhibits an older form of Slavonic than 
Servian, just as Slovak is eailiei than Bohemian A good giammai 
was published by Kopitar at Laibacb in 1808 To this is prefixed 
a valuable essay on the Slavonic languages, which was the fiist 
treatment of Slavonic philology in a scientific wmy , nothing so 
valuable appeared till the epoch making Instituhoncs of Dobrovsky 
(1822) Grammais were afteiwaids published by Metelko and 
Muiko, but these have been fai sni passed by that of Suman, a pupil 
of MMosich ^ The oithogiaphy of the language has been much 
impioved and it is to be hoped that some of the Germanisms winch 
now disfigure it will he expelled The Slovenes must banish fiom 
their vocabulary such woids && faila (faibe), /aza? (pfaiiei), and 
Jvefoj7(ftiedhof) 

The eailiest specimens of the litoratme aie the manuscripts from Sloven 
Freising m Bavaim now piesei ved in the libiaiy of Munich Thev ish 
have been assigned to the 9th oi 10th centiiiy and aie wiitteii in htera- 
Latin letters From that time we find no moie trace of the tin e 
language till the Refoimation, when Tiubei (in 1557) tianslated 
the New Testament into Slovenish He was obliged, liovvevei, to 
q^uit his countiy In 1684 the whole Bible appealed at Tubingen 
under the superintendence of Juii Dalmatm , in 1584 the lust 
Slavonic giammai was published by Boliorid, a schoolmastei of 
Laibach and pupil of Melanchthon , and in 1692 appealed the fiist 
Slovenish dictionaiy by Megisei ® After the Piotestaiit movement 
had been stopped by Ferdinand II , the countiy fell into a toipoi, 
as did Bohemia In this condition it lemamed duiing almost the 
whole of the 18tli centuiy,— the only pioductions of that baiien 
peiiod being a few plays and religions woiks without merit, and 
the giammais of roclilin and Gutsmaim Yalentinc Vodnik 
(1758 1819) was a poet of some eminence He flouiished duung 
the existence of the short-lived Illyrian kingdom which had been 
evoked by Napoleon and was destined to fall to pieces rapidly 
About this time he composed his Iliim Okvlgma (The Revival of 
Illyiia) , hut, sympathizing too much with the French, he ineuiied 
the wiath of the Aiistuans when they came back into possession, 
and was deprived of his posts, dying soon afteiwaids m poverty 
Othei wnteis aie Jainik and Ravnikai The most celebiated poet 
was Fiaiicis PieScin (1800-1849), whose lyiics enjoy gioat popu- 
laiify among liis countiymen The Matica Slovenska (Slovenish 
Liteiaiy Society) issues a jouinal and publishes useful woiks In 
a xecent number there is an mteiesting aiticle by M Eijaveo, 
entitled “Fiagments fiom a Traveller’s Wallet,” vvheievve have 
lists of woids gatheied by the authoi from nual distiicts inhabited 
by Slovenes The Reaanian dialect of Slovenish may be said to 
have boon discovered by Piofessoi Baudonin de Coiutenay, ceitaiiily 
no one befoie Ins time had made any study of it The Rezam, 
amounting to about 27,000, live on the noith eastern coinei of 
the Itahan frontiei, in two valleys of tho Julian Alps, and are 
Italian subjects There is also a woik on this dialect by Cailo 
Podiocca, called Slavia Itahana The Ugio Slovenish dialect 
although it has not been used much as a liteiaiy language, is 
intore^ng, because it shows somo connexion with Slovakish, and 
18 thus a link between the south eastern and western blanches of 
the Slavonic languages 

Western Branch 

Polish — The dialect of Gieat Poland has become the liteiaiy Polish 
language It is a vigoious tongue, but has incoipoiated too many 
Geiman andLatin woids The “macaronic” style of Polish wilting 
which did so much to disfigme the language is discussed in Pol ind 
( vol xix p 301) Polish has pieseived the nasals q, and g Its 
accent is almost invariably on the penultimate Tlioie aie excel- 
lent giammais by Maiecki and Malinowski, and the monuments of 
OH Pohsh have been well edited by Neliiing and Baudoum de 
Oonitenay The splendid lexicon of Lindo m six large volumes is 
a monumental woik The Silesian dialect is threatened with 
rapid exteimination by the encioachment of the Germans It 
has been treated of by Malinowski ® Ileie also may be mentioned 
a book by Erynski on the dialect of Zakopan at the foot of the 
Tatia mountains to tho south of Cracow. Undoi Poland (vol 
XIX p 299 sq ) will be found an account of Polish literature 

* Sloven^ Slomvxi, by Spisal J Sumaii, Laibach, 1882 

8 Otoeis hare since appeared hy Muiko and Jane^id The Slovenish Literary 
Society IS now publishing a dictionary, of which the Gennan Slovenibh pait 
has wpeared m two stout volumes, —a very valuable wmk 

6 Seiirage mr Oavmhen DiaUctologie , wber die Oppelmalie Mmdart m 
OlxrsoliUsm, Leipsic, 18TS 
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The Kashouhish dialect is spoken by about 200,000 peisons 
according to Hilferding (otheis, however, make the number less) m 
the neighbomhood of Dantzic This dialect piesents some very 
interesting vaiiations among others the accent is free and not 
confined to the penultimate as in Polish, and it has more nasals 
Its philology has been tieated by Dr Genova,^ who has also collected 
their songs and published a small volume of dialogues and liteiaiy 
miscellanies The word “Eashoub” appeals to be a nickname, 
then proper appellation being “Slovintzi” Schafarik makes the 
word signify “goats ” The position of Kashoubish in the Slavonic 
family has formed the subject of contioversy In his Bah age zui 
Slamschen Bialekiologie, Heir Leon Biskupski has written an 
interesting pamphlet in which he essays to prove that it is only 
a dialect of Polish This is in opposition to the opinions of 
Schleicher and Hilferding, who have connected it vith the extinct 
Polabish The pamphlet contains curious details on the varieties 
of Kashoubish the author tells us that eveiy district has its own 
local dialect For Kashoubish and its dialects Prince Lucien 
Bonapaite proposes the term “ Baltic , this appellation, howevei, 
would be more appropiiate to gioiip togethei Lithuanian, Lettish, 
and Old Prussian, and in this way it has been used by Leskien 

(2) Bohemian {Qhelh) — ^This language has several dialects, some 
too small to be specified heie , they will be found enumeiated along 
with other Slavonic dialects in Eibeii’s work® Connected with 
the Moravian is the Hanacky Both the grammar and the lexico 
graphy of Chekh have been copiously tieated, the latter in the 
excellent work of Jungmann Schafaiik wrote a grammar of the 
old language The vocalization of both r and I has been prevuou&lj’' 
mentioned , 7i has crept in in many places instead of g, but this 
IS not found earlier than the 13th centiny The accent is always 
on the ante penultimate 

Bohemian literature may be divided into the thiee following 
penods, in which we follow Tieftiunk in his jSistoiy^ —(1) the 
early period, the productions of which are chiefly of poetiy from 
the beginning of Chekh literatvue till the Hussite wars (1410) , 
(2) the second peiiod, which show's a great develojiment of prose, 
hut also a great decline in literature generally, extends from the 
time of Hus to the latter part of the 18th century , (3) from the 
renaissance of Chekh literature till the present time 

(1) The earliest period of Bohemian civilization was subjected to 
both Latin- Gel man and Greek Slavonic influences The Latin 
alphabet may have been lutiodiiced even in heathen times Rosti- 
slaff of Moravia invited to his kingdom Methodius, who was 
appointed aiclibishop of the countiy by the pope We heai even 
in the 11th oentmy of a Slavonic school in the Vysehiad (Wy- 
scherad, Prague) where St Piocopiiis studied, to whom tradition 
assigned a hand in the transcription of the Texte du Sacre, pre- 
viously alluded to Piofessoi Jagid has printed an extiact from 
an old service book the language of which shows Chekh influences 
He has assigned the book to the 10th century Some other very 
early specimens of the language aie contained in the so called 
Glagolitic fragments, Zlon^q/ SlaholM Two ancient hymns 
belonging to this orthodox peiiod of the Bohemian Church have 
come down to us, Eospodme, povvilm ny (Loid, have mercy upon 
us) and Svaty Vd'clave, Venodo GesM Zeme (Holy Wenceslaus, 
Lord of the Bohemian land) In 1817 a fragment called JDibukii 
Baud (The Judgment of LibuSa) was anonymously forwarded to the 
newly founded Bohemian museum The sender was afterwards 
found to have been one Kovaf, the steward of Count Colloredo 
Some critics assigned it to the dth century , according to others it 
IS a foigery "With the limited space at our disposal it would be 
impossible to discuss the question here The same yeai also wit- 
nessed the di&coveiy by Hanka of the so called Komginhof manu- 
script (SraMmsfe)/ consisting of epic and lyiic pieces, 
the authenticity of which some cntics have attempted to bring 
into doubt The chief hand in these forgeries is alleged to have 
been Wenceslaus Hanka (1791-1861), who was for sometime head 
of the museum library and the author of some mediocre veise 
The next poem of any importance is the Alexandreis, a free Chekh 
version of the Latin work of Philip Walter ab Insulis, surnamed 
‘ 'De Oastellione ” The Bohemian version was composed by an un- 
known author probably between 1240 and 1253 To this time belong 
many versified lives of saints and legends, such as those of St 
Procopius and St Catherine The manuscript of the latter poem 
has been brought hack from Sweden, whither it had been removed 
during the Thirty Years' War, and is now preserved at Brunn in 
Moiavia The so-called Ghroniele of Dalimil, a work of some 
importance, belongs to the 14th century It is a tedious produc- 
tion, wiitten m octosyllahies, and extends from the creation of the 
world till 1314 The author is supposed to have been a Bohemian 
knight, but there is no ground for believing that his uamp. was 
Dalimil The work is inspired by great hatred of the Germans 
We have a good deal of tedious moral poetry belonging to the 13th 
century More interesting matter can he found in the “Satires 

1 Die Kassubisoh Slovmisclie Spraclie 2 Trans Phil Soc , 1883 

s Sto Prosiona'rodmch Pohadelc, &G (A Hundred Popular Tales), Prague, 1865 

4 Second ed , Prague, 1880 


on Ciaftsmen" [Satyiy o JRemeslmcich), and a poem on the Ten 
Commandments Most of these pieces are anonymous, but the 
name of one author is known, Smil of Pardubitz, smuamed 
“Flaska,” a leading Bohemian of his day But little is knoum of 
the events of his life, except that he was killed m a skirmish in 
1403 His chief work is the New Oounnl, one of the beast 
epics so much m vogue m the Middle Ages Others, however, 
aie assigned to him, of which the most original and amusipgis 
the “Dialogue between the Groom and Scholar ” [Podkoni a Zah) 

A valuable legal document belonging to this period is the Boole of 
the Old Lord of Rosenberg, which is one of the earliest specimens ot 
Bohemian prose Eosenbergwas loyal chamberlain from 1318 to 
1346 and died the following year Another legal woik of im- 
poitanceis the “Exposition of the Law of the Land of Bohemia” 
{Vyhladna Flaw Zeme desJee), by Andrew of Duba, chief justice 
of the countiy. Consideiable portions of the Bible were translated 
into Bohemian during the 13th and 14th centuries The version 
was completed at the beginning of the 15th century Wickliffe 
says of Anne of Luxembmg, the first wife of Kichaid II , “ Hobilis 
regina Anglise, soror Csesaris, hahet evangelium in lingua triplici 
exaratum, scihcet in lingua Bohemica Teutonica, et Latina ” There 
aie two early versions of the Psalter, — the Clementine at the end of 
the 13th or beginning of the 14th century, and the Wittenbeig 
also at the beginning of the 14th The doubts whrch have been 
thiown on the fiagments of the early veision of the Gospel of St 
John appear to be completely dissipated by the well timed woik of 
Di Jan Gehauer Di Adolf Patera has discovered recently anothei 
leligious poem of this peiiod® Anothei early prose chronicle 
deserving of mention is that of Pulkava, a piiest, who died in 
1380 It extends from the earliest times to the yeai 1330, and 
was oiiginally wiitten m Latin, but he afterwaids translated it into 
Chekh “The Weaver” {Tkadlahh), called aftei the name of its 
authoi, who lived in the mst half of the 14th centuiy, is- a cuiious 
prose poem, in which the author celebiated the fan Adlifka, one 
of the beauties of the Bohemian coiiit The piece is full of the 
usual conceits of the age , it has not yet been asoei tamed whethei 
it is original or only an adaptation It very miicli resembles 
Ber Aeke/iwmm aus Bolmen, of which four manusenpts have 
been preserved Perhaps, as Gebauei has suimised, they are both 
adaptations of a piece which is now lost Passing over a 
quantity of mediseval legends and tales, such as Flon ct Blanch- 
fiore, we need only mention, as dealing with native subjects, the 
two chionicles of Stilfnd and Biuncmk, supposed to have been 
oiiginally wiitten m verse The most jemaikahle Bohemian 
writer of the 14th centimy is Thomas of Stitny, who wiites on 
ethical and religious subjects He was born of a noble family 
about 1330, and probably lived till the close of the centmy He 
appears to have studied at the university of Piague, then newly 
founded His chief works aie a tieatise on General Ohristmn 
Matters, in six books (edited in 1852), and the Bools of Clirisiian 
Insituetion, punted with an intioduction by Vitdtko in 1873 
His style i,s easy and flowmg Loserth lias lightly said that the 
object of Stitny was to put in a popular form the sum total of 
the scholastic knowledge of bis age Theie is also a Chekh version 
of the History of the Trojan War, composed by Guido di Colonna 
from Dictys Cretensis and Dares Phrygms , it was one of the first 
pimted m Bohemian, and was issued from the press at Pilsen im 
1468 

(2) The second period begins with the great name of Hus, whose Second 
Bohemian writings were edited by Erben in 1865 68 Hus de- penod , 
veloped his native language as Luther did German He collected 
the translation of the Bible, and impioved Bohemian oithogiapliy 
We have nine letters wiitten by him while in prison at Constance 
During the penod of the Hussite wars there was abundance of 
political and religious pamphlets Most of these productions, how- 
ever, weie of ephemeial interest The travels of Maico Polo and 
Su John Mandeville were translated into Bohemian Peter Chel- 
acky, one of the leadeis of the United Biethien, was a popular 
writer He was a cobbler by bade, hence he was nicknamed 
“Kopjrta,” or the Shoe -Last His works, written between 1430 
and 1456, have a strongly marked demociatic tone , among them 
may be especially mentioned his Postils and the Net of Faith {Sit 
Viry) In 1488 the complete Bible was punted in Bohemia, the 
&st regulai pnnbng press at Prague havmg been set up the year 
before In 1506 a Ualixtme Bible appeared at Tenice The 
national literature made disbnct progress under George PodSbiad, 
a nabve king Yavnnee z Brezovd (1370-1466) wrote in Latin 
Histona Ae Bello Hussiheo, of which theie is an early Chekh tians- 
labon There is a satire in Latin by Jan Hasisteinsky z Lohkovic, 
entitled Latneni of St Wenceslaus over the Moials of the Ohekhs 
He was also a considerable traveller in the East The Chekhs 
were fond of making pilgrimages to the Holy Land, Marbn 
Kahatnik was a traveller of this kind His Peregrinations were 
first punted in 1518 Works on law were written by Obbor and 
Viktonn, and many banslafaons from the classics appeared 
Gregory Hiuby z Jelene (called Gelenma) and his son Sigismnnd 
6 See AnTi / slww. PM , vol m 
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■were yeiy industnous m this -vray , the lattei published at Easel 
in 1536 a curious dictionary, Lexicon Symphomm, an eaily attempt 
at compaiative philology, lu uhich he compaies Gieek, Latin, 
Geiman, and Slavonic We must find space loi a mention of the 
mitiiigs of Duhuvui? (o U89 1553), bishop of Olmutz, although 
he used the Latin and not the Bohemian language His woilc on 
fish ponds and fish {Libcllus ch Pisams et Piscium qm in eis aluntur 
Kntuia, 1547) ib not altogethei unknown to Enghshmen owing to 
the citations in Izaak Walton, with whom the bishop was a gieat 
authority His most impoitaut woik, however, was his Histonj 
of Bohemia in thiity-thiee books, from the eailiest times to the 
(oronation of Feidmaiid 1 at Prague in 1527, the teimination of 
Bohemian ludepeiideiise In 1533 appealed the first Chekh gram- 
mai, by Benes Optat Yeise- writers abounded at this time, but no 
poet of eminence Teleslaviu (1545 1599) was an indefatigable 
workei, being, hke Caxton, both piintei and author The Latm 
heibal of Andrew Matthiolus, physician to the aichduke Feidinand, 
was tianslated by Tliaddeus Hajek Some good -woiks on law 
appeared, and there are i|uantities of seimons Simon Lommeky 
(b 1560) wrote a gieat deal of poetry , he was the lauieate of 
Rudolph II , and also wiote a triumphal song foi the elector 
Fiedeiick when chosen king of Bohemia by the Protestants He 
was severely wounded at the battle of the Wlute Mountain and 
spent the lest of his days m poverty , but there appears to be no 
tiath in the stoiy that he becamo a pubhc beggai The claims 
of Lommeky to be consuleied a poet aie but meagie, he ■writes 
liltla bettei than rliymed piose There is some meiit, howevei, in 
his comic pieces and satiies At this peiiod fiouiished the chioniclei 
Hajek, who appeals to have been a priest, and who died in 1653 
His woik IS luteiestiiig, but altogether nnciitical, and lie docs not 
seem to have oaied much about tiuth He gives us all the old 
Chekh sagas, and foituiiately uses the Chekh language His book 
attained gieat populaiity, and was tianslated into Geinian Indeed, 
it was almost the chief authoiity foi Bohemian histoiy till towards 
the close of the 18th centiuy The tiavels of Chiistopliei Haiant 
in the Holy Land are fall of learning and of cuiious matter A new 
edition was pnbhshed m 1854 The author polish ed on the scaffold 
on the memorable 19th June 1621, when Bohemia lay completely 
at the teet of the Hapshurg coiiqueioi Haiant started lor liis 
joniney m 1598, he and his companions being diessed as Fianciscan 
tiiais There is also the account by Wenceslaus Yiatislav of 
Mitiovitz (1576 1635) of his three yeais’ captivity at Constanti- 
nople, — a ■woik full of pictuiesque incidents The letteis of Kail 
ze ^eiotin (d 1636), one of the Moiaviaa Biethien, who ■was for 
some time in the seince of Hem y lY of Fiance, have been edited 
by Biandl With the battle of the White Monntam in 1620 
terminates -what has been called the golden age of Chekh hteiatuie 
In 1615 tho diet had made a resolute effort to piotect the national 
language But now the coiintiy became Germanized, and books in 
Olidch were eagerly sought out and destroyed In addition to its 
suffenngs duiiiig the Tliiity Years’ Wai, Bohemia had the misfoi- 
tuno to lose many of its most valuable manusciipts, which weie 
oai ried off by tho conquci ors Foi neaily 200 years Bohemia ceased 
to be counted among the nationalities of Euiope Here and there 
a patiiot laboured in the inteiest of his countiy, such as the Jesuit 
Dalbiii 01 Balbiiius (1621-1688), who was pnofcssoi of ihetoiic at 
Plague and authoi of Epitome Eeum Eohemicanm (1677) and 
also 2Iisedlanea Baum Bohemicanom (1680-81) IIis sei vices to 
Bohemian htoratuie weio consideiablo, but Ins 'Wiitings aie m Latin 
Many autliois of leimte were, however, at this tune in exile, and of 
these no one has oainod a gieatei leiiown than Jan Amos Eomensky 
(lieqnently styled by the Latin form of his name, Comenins) This 
emment man was boin at Niviiitz near Hungarian Biod in Moiavia 
and was the last bishop of the Mm avian Biethien After the battle 
of til 6 White Mountain he lied to Poland, which at that time had 
not altogethei lost its spirit of toleiatioii Heie lie was joined by 
sorao Polish dissidents and foimed tho nucleus of a religious society 
In 1631 lie published liis Janua Zingmnm Beset aia, m which he 
developed a new thooiy of learning languages This work became 
veiy populai and has been repeatedly translated He afterwards 
visited England and Sweden, and in 1659 gave to tho Tiorld his 
Orlis Putus, which also enjoyed great reputation as an educational 
woik He died at Amsteidam in 1670 It would be impossible in 
a bnef sketch hke the pi esent to give a detailed list of the ■wiitmgs 
of Komensky Of his Bohemian works we may mention the piosc 
poem Labynnt SvUci a Raj Srdee (The LabyriiRli of the World and 
Paiadise of the Heait) and his InformatonumSkoIy Matehke. He 
also translated the Psalms into Chekh In 1656, on the destruction 
of the town of Leszno by fire, Komensky lost some of his most 
valuable ■works still m manuscupt , we may especially legiet Ins 
Poklacl Jazyka Ocsk&ho (Treasury of the Bohemian Language), upon 
which lie had been engaged from 1612 Dining the lattei part of 
the 17tli century and the gi eater part of the 18th tho language and 
hteiatuie of Bohemia stparlily declined A few scribblers appeared, 
such as Rosa, Pohl, and Simek, but then names are liaidly deserving 
of mention But Geksius Dohiier and Martin Pelzel were valuable 
workers in the field of Bohemian histoiy. 
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(3) The tme study of the Slavonic languages may be said to have Modem 
begun ■with Joseph Dobiov&ky In 1809 lie published AnsfuhrlicTies period 
Lehtgebavde det hohn Sptache In 1822 appeared at Vienna his 
great woik BisiUtdiones InngiiseSIancseLtaleeh Fetens Dobiovsky 
died m 1829 The stiange thing about him is that, in spite of all 
his laboms, he had no faith in his native language and despaiied 
of its levival But, hke Columbus, he was destined to accomplish 
greater results than he expected Joseph Jungmann (1773 1847), 
anothei regenerator of the Chekh language, was autlioi of the great 
dictionary and an esteemed tianslation of Paradise Lost Besides 
these woiks he wrote a histoiy of Bohemian hteiatuie Kollai 
(1793-1852) and Gelakovsky (1799 1852) both earned a consideiable 
leputation as poets, — the fiist by a seiies of sonnets called Slaiy 
Dcera (The Daughter of Glory), under which title he celebrates the 
praises of all Slavonic lands and at the same time his love foi the 
daughter of a German pastor , the second by Ins “ Echo of Russian 
Songs” {OMas Pisni Buskyeh) and the “Rose with a Hundied 
Leaves ”(RS«e Stolista) A good poetical style was now foimed 
foi the Bohemians, and a host of minor poets appeared for ■vvdiose 
names we cannot find space Karel Eiben (1811-187 0) has left some 
excellent ballads in his Kytice (Gailand) His genius was kmdled 
by tbe folk tales with which Bohemia abounds He confeiied 
a benefit upon Slavonic students by Ins inteiesting collection ol 
national tales previously alluded to , moieovei, he was a sound 
scliolai and an indefatigable antiquai y Be gesta diplomatiea necnon 
ejaistolaiia Bohemim et 3£otamm, extending to 1253, and editions 
of Haiant’s Joutney to the Holy Land andHestoi’s Ohtowicle are 
monuments of his industry A gieat impulse to Boliennau poeiiy 
was given by the discovery of Libusin Soud and of the Kt alodvotsLy 
Bukopis by Haiika Vitezslav Halek (1835-1874) has left two 
volumes of poems, which weie lepiinted m 1879 undei the editor 
ship of Feidinand Schutv Halek pi esents a twofold appearance, 
fiist as the writer of a series of naiiative pieces of a halt dramatic 
character, reminding us of the Idyls of Tennyson, secondly as a 
lyrical poet In his “Hens of the White Mountain” {Dedicooe 
Bile Eoty) he has chosen apatuotio subject which must find its 
way to the heart of every Bohemian He has been fortunate iii 
having some of his poems wedded to the music of Dvofak Jau 
Heiuda (h 1834), still livmg, has written ‘ Flowers of the Chmeh- 
yaid” {Etbitomi Emti), published in 1858, and a volume of poems 
called “Cosmic Songs” {Pisiie Eosmiole) Accoidiiig to some 
Bohemian critics the gieatest of then modem lyiic poets is Adolf 
Heyduk, boin m 1836 and still living at Pisek Much of liia poetiy 
has been inspired by the south oi Euiope His “ Forest Flowers ” 
(LmiAsnh) weie gathered, as die tells us, while ■wandeinig amidst 
the delightful scenery of the Sumuva oi Bohmeiwald Heyduk, 
although a Slovak, has avoided the Slovaki&h dialect, which has 
been used by Holly, Sladkovid, and others His patriotism is very 
conspicuous in Gymbal and Guitar One of ms most popular 
woiks IS Deduv Odkaz (The Grandfathei’s Bequest), the giandfathei 
being the genius of the countiy, who instincts the poet Sonic very 
elegant verses, showing a tiue feeling foi nature with feminine 
delicacy of expression, have been p^ublished by Mademoiselle Heiiii- 
etta Pecli, who wiites undei the name of “ EliSka Kiasnohoisk^ ” 

Her fust volume was published in 1870 and entitled Z Maje Ziti 
(Life m May) Her “Poetical Pictures ” (Bastncle Kteshy) show 
gieat power ot woid-painting M Josef Vaclav Sladek (b 1846), 
who has published several volumes of oiigmal poems, besides trans- 
lations fiom English and other languages, shows considerable lyiical 
powei The most voluminous, howevei, of the modem writers is 
Einil Bolius Fnda (b 1853), who uses the pseudonym of “Jaioslav 
Yrthhcky ” He has been astonishingly active , among his prin- 
cipal produc^fcions may he mentioned the following, — Mylhy (Myths), 
which he divides into two cycles , the miscMlaneous collection 
“Fiom the Depths" {Z EJubin), which is inscribed to Yitezslav 
Halek, and seems to bo inspued by the same sconeiy as kindled 
Halek’s fancy , Bitch a Svet (The Spiut and the World), fine lyncs, 
the motive of which has been supplied by Greek mythology He 
has subsequently published Bojmy a Bozmary (Impressions and ’ 
Fancies), and, besides other tianslations from vaiious languages, a 
veision of tho Bimna Gommcdia in the t&rza tima of tho oiiginal 
He is also the autlioi of some plays which are mucli esteemed, 
especially Dra/torofra Di J Duulik, J J Kolai, and L Stinpez- 
mckyhave attained celebiity in tins hianch of hteiatuie Some 
good poetiy has been ■written by Svatopluk (3eoh Some critics 
lank him as tho gieatest poet of the modem school since the death 
of Halek In addition to poetiy he has also published tlneo 
volumes of tales {Pomdly, Arabesky, a Eumorcsky), collected by 
him from Ins various contributions to magazines Many of these 
show considerable humour Another poet by no means to be 
passed over in this brief sketch (which only attempts to giasp the 
salient facte with legaid to these authois) is M Zeyei, ■wdio has 
published a senes of epic pieces, called Vylehrad, after tho well- 
known Chekh stronghold or aciopohs at Prague The subjects aio 
all taken from the Old Bohemian legends on Libusa, Vlasta, Lumi'i, 

&e Zeyer has adopted the Slavonic metre as we find it in tho 
Servian songs collected by Yuk Stephanovich Besides these poems 
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he has ■mitten a good histoiical novel entitled And, ew Cheinislieff, 
■which deals ‘with the leigii of Cdtheime II of Russia In 1880 
appeared t'vio other tales h/ the same 'wiitei, Romcmce. concerning 
ihc Faithful Fnendsliip of Amisa and Amil, and a stiauge book 
of Oiiental tales styled Baje ^osany (Stones of Susannah) As ivith 
ns, the social lomance or novel ot domestic life has latteily been 
much cultivated among the Ohekhs The legends and tales cunent 
among the peasantry have also been caiefully collected, fiist by 
Bozena Nemcova (1820-1S62), -whose Shienshe Povcsti had a very 
great success She was followed by Madame Mu/ak, authoiess of 
some of the most popular of the modern Bohemian novels Hei 
“ Country Romance ” {Vesmehj Roman) has been translated into 
Blench Excellent pictines of ruial lile have also been given by 
A^aolaff Smilovsky (a noni de plume of Smilauei), who has written 
a great many novels, as the “Old Oiganist” {Stary Vmhamik), 
Mai tin Oliia, &c , much in the style of Auerbach and Zschokke 
Other wiite'S of histoiical novels aie M Bohnmil Cidlmsky and 
Vaclaff VEek Madame Zofie Podlipska, sistei of Madame Muzak, 
is known as a popiilai wiitei of social lomances Foi an accoimt 
of the histoiical labours of Biancis Palacky, see Palvcky Among 
the pupils of the gieat historian the first place must be given to 
Yaehfi yiadivo] Tomek (b 1818), nowpiofessoi of Austrian histoiy 
in the university of Prague, whose chief pioduction is a history 
of that city, which he has carried to a fifth volume In 1849 he 
puhliblied the fiist volume of a histoiy of the univeisity of Plague, 
which seems never to liaye been completed, and m 1880 a biography 
of the Bohemian heio Zi&a, He appears throughout as a most 
accurate and painstaking wuitei Yocel (1803-1871) is the author 
of a valuable woik, “The Eaily Days of Bohemia” {Pimlk ZemF 
Hjeske), which wo have q^uotod alieady when treating of Slavonic 
ethnology Alois Sembeia (1S07-1SS2), whose liteiaiy activity ev- 
tonded over a long period, wrote voluminously on Bohemian histoiy 
and liteiatuie He was piofessoi of the Bohemian language at the 
uiiiveisity of V leniia In a w oik on the western Slavs (5 Zapadnich 
Sloiancch) he maintained that the Chekhs, Moiavians, Slovaks, 
and Polabes were settled much eailiei m the countries which they 
at present occupy than many histoiians have been willing to admit 
As a ciitic, Piofessoi Sembera is an iconoclast and has attacked 
many of the (supposed) eaily monuments of the Chekh. language 
Dr Antonme Gmdely, bom at Piague in 1829, has proved himself 
to he a most conscientious and enthusiastic vvoiker m the field of 
historical leseaich In oidei to collect materials for his pubhea- 
tious he travelled in various parts of Bohemia, Poland, Germany, 
Fiance, Belgium, Holland, and Spam The results of this diligence 
have appeared in a collection of valuable histoiical works, such as 
the History of the Bohemian Biethrcn, Rudolph IT and his Times, 
and latei a History of the Bohemian Revolt of 1618 The biotheis 
Joseph and Hoimenegild Jiiocok have won a i eputation in Bohemian 
hteiatiue by many useful woiks They have conjointly published 
a book in defence of the EraloilmsTcy Ruhopis which is well woithy 
the attention of those who wish to make themselves acquainted with 
the literatuie of this ve'^ed question Joseph is now occupied m 
editing in a cheap foim some of the most interesting monuments 
of eaily Bohemian liteiatme In 1880 Heimenegild published a 
valuable Collection of Slavonic Laws, containing an almost complete 
senes of the eaily codes of the Slavs in the oiiginal languages 
Joseph Jirebek is also aiithoi of a useful chiestomathy of Bohemian 
literature with biogiaphieal and eiitical notices Joseph Constan- 
tine Jirecek (son of Joseph, hoiii in 1854), foimerly a pnmtdocewb 
of the university of Prague, has devoted himself to Bnlgaiian his- 
toiy and bibliogiapliy In 1872 he published a Bilhography of 
Model n Bulgai lan Biteratui e, and has wiitten a History of Bulgaria, 
of which a German translation has appeared Joseph Emlei and 
Karl Tieftrunk have been co-operators with Dr Gmdely m his “Old 
Monuments of Bohemian Histoiy” {Staie Pamih Begin Veskydh) 
The foimei has also edited the second volume of the Regesta 
Bohemica&'o.^ since 1870 has been editor of the “ Journal ” {Qasapis) 
of the Bohemian museum Kail Tieftiunk has wiitten seveial 
useful woiks, among them the History of Bohamnan Litercetiiie fiom 
the earliest period to the present time, and the interesting mono- 
giaph on the opposition ot the Bohemian states to leidmand I 
in 1647 The History of Bohemian Liieiature is veiy caiefully 
written and gives in a short compass much valuable infoimation 
An elaboiate woik is now appearing m parts by P Backovsky, 
entitled Zevruhne JDejiny ueskiho Plsemnictvi Bohy Nov6 (A Com- 
plete Histoiy of Modern Bohemian Literatuie) fiom the year 1774 
to the piesent time There is also a work by Jeiabek, Early Bays 
of Romantic Poetry Many valuable contributions to Bohemian 
history have proceeded fiom the pen of Dr Joseph Kalousek (b 
1838) Yincent Biandl and Beda Dudik have devoted particular 
attention to Moravian histoiy and antiquities The former, among 
othei works, has edited the letters of Karl ze Zerotin, pre-nously 
mentioned Becia Dudik, a Benedictine monk and historiographer 
of Moravia, has published some valuable woiks on the history of 
that portion of the Bohemian kingdom and has also written a 
History of Morama Like the gi eat woik of Palacky, it was first 
wiitten m Geiman, hut has smee appeared in the Bohemian lan- 


guage Extiacts fiom the interesting diaiy of Zeiotin have been 
edited by him m the hlahrische OeschicMsqucllen Tliiough his 
efforts twenty-one Bohemian raanusciipts which had been earned 
away to Sweden at the time of the Thirty Years’ War have been 
lestored, and are now pieseived in the state archives of Biunn 
Among these is the Legend of St Catherine, many woids in which 
aie said to explam difficult passages in the Kralodvoi sky Rukopis 
and to furnish testimony to its authenticity Jakub Maly (d 
1885) was the authoi of many important ai tides in the Slovnih 
Naulny, the Chekh Conversations-Laxicon, and of a populai his- 
tory of the Bohemian people He also wiots a giammai of Chekh 
ioi Englishmen, besides assisting in thetianslation of Shakespeaie, 
which has been pioduced by the joint labours of many Bohemian 
scholars In 18b8 was published under the^ditoiship of Eiben the 
second volume of the Vyhor z Literatunj Oesli, a very inipoitant 
woik, containing specimens of the old Bohemian authors The first 
volume had been edited by Schafaiik, for an account of whose 
liteiaiy activity see Sch-hauik Valuable works on philology 
have been wiitten by Maitm Hattala, by huth. a Slovak, who is 
now piofessor of Slavonic philology at the univeisity of Piague 
One of his most impoitaut productions is in Latin, Be Contigiiai um 
Oonsonwntmm Imitutione in Ltnguis Slauicis He is a defender of 
the genuineness of the tw o celebrated manuscripts, the Zelenohoi sky 
(i e , “that which contains the judgment of LibiEa ”) and the Kialod- 
voisky Among sound philologists aie reckoned Dis Gehauei and 
Geitici The foimei has contributed some valuable papers to the 
Aichiv fui slamsche Philologie, edited by Piofessoi Jagid of St 
Peteisbuig Tho lattei, bom in 1847, is at piesent piofessoi of 
Slavonic philology at the univeisity of Agram He commenced 
his studies at Piague undei Alfied Ludwug, the tianslatoi of tho 
Vodas, and Hattala, and at Vienna under Miklosich Having 
begun with a disseitation in the dasopis on the piesent oondition 
of compaiative philology, he published in the same yeai a -woik on 
the Old Bulgaiian language In 1873 ho made a toui m Russian 
and Prussian Litliuania, that, like Schleicher, he might study that 
inteiesting language fiom the mouths of the people He after wards 
published the lesults of his travels in his Litkauische Studicn 
lie has since wiitten a tieatise on the Albanian alphabet {Bie 
Albanesischen und Skmschen Schi iften, Vienna, 1883) In this an 
attempt is made to connect the Glagolitic and Albanian alphabets 
A valuable woik was wiitteu by Antonin Matzenanei (b 1823), 
entitled “Eoieigii "Woids ni Slavonic Languages" (Gui Slova ve 
SlovansJcych Reiech) Excellent woiks on classical philology have 
been published by A Kvi&la and VanEek Natural science was 
successfully cultivated by JaiiSvatopluk Piesl (1791 1849), piofessoi 
in the univeisity of Prague, and Jan Ev Puikyno (1787-1869), pro 
fessoi of physiology in tlia same university As legaids moial 
philosophy, the fiist pait of Di J Duidik’s Histoiy of Recent 
Philosophy has just appeared, which extends fiom Kant to Heibaife 
Throughout the whole peiiod of the lesuscitation of Bohemian 
liteiatuie the society callod the Matioe Ceska has woiked onerge 
tically, punting its excellent journal oi Uasopis foui times a yeai, 
and also issuing some of the old Bohemian classic and meufconous 
woiks by modem anthois It was a gicat tiiumph ioi the Chekhs 
when a pait of tho mstmction of the univeisity was allowed to be 
earned on xa the Bohemian language A new magazine (Slomnsky 
Shmnik) made its appeaiance at the heginmng of 1884 The Listy 
PhiMogicJei (Philological Leaves) is still published Recently a new 
liteiaiy journal {The Athenmmi) has been started, which seems to 
he moie or less modelled upon its English namesake 
/S'Zoua^: —This language oi dialect is spoken lu the north-westein Slovak 
cornel of the kingdom of Hungaiy It is gciieially consideied to 
exhibit an eailiei foim of Chekh, and tins is pioveclby many of 
its giammatical peculiaiities being found in the oldei Chekh hteia- 
tuie One chaiacteiistic of the language is the use of diphthongs 
m cases -where the other Slavonic tongues use simple vow els Foi 
a long time the Slovalos employed Chekh in all then published 
■wiitings About the close of the 18th century a separatist move- 
ment began The fiist Slovak grammar was published by Beinolak 
at Piesburg m 1790 It was followed by those of DianiSka and 
Viktorm There is a Slovak dictionaiy by Loos The attempt to 
foim a new literary language was to be deploied on many grounds, 
for both the Magyai and the Geiman have to he resisted Foi a 
short time a litoraiy society existed among the Slovaks, wffiicli 
published useful hooks and a journal The Magyars, however, sup- 
pressed it, because it was “contra integiitatem patiise," as wa were 
told by one of then ecclesiastics The Bohemian naturally resents 
the attempts at separa-tion by the Slovak, and in 1846 the Chekh 
Literary Society issued a woik entitled “Opinions m Favour of 
One "Written Language for the Chekhs, Moiaviam, and Slovaks " 

{Hlasove opotieii Jednoty SpmvnAlio fwnykapro Gechy, Mormany, 
a Slovaky) The Slovaks have produced a few poets of repnte, sndi 
as Holly, Sladkovid, and Ohalupka, hut their liteiatuie is meagre 
Bmaticm Wendish — This language is divided uito two dialects, Lnsatian 
Upper and Lower, although even these aie capable of subdivision Wendish. 
The word “"Wend,” as previously explained, is a purely Geiman name 
amd IS never used by the Slavs themselves The Lusatians are also 

xxn — 20 
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sometimes called Serbs and Sorbs They are the leinnants of the 
poweiful tubes which once occupied neaily the whole of north 
Uermany The Lusatians in the earhei peiiod of then histoiy weie 
under the dominion of the Poles and afterwaids of the Chehhs In 
the early pait of the 17th century the hulk of them had been 
annexed to the electorate of Saxony, mth the exception of the 
small part about Kottbus, which had belonged to Biandenhuig since 
1446 In 1815, howeyer, when the states ot Eniopeweiereaiianged, 
in most instances with very small legaid to the nationalities under 
their sway, many moie of the Lusatians were handed over to Prussia , 
an4 according to the statistics of Bondilovich, at the piesent tune 
(1886) all the Lower Lusatians, amounting to 40,000, belong to 
Prussia, as well as 44,000 of the tipper Lusatians Besides the two 
dialects specified theie are othei minoi ones, to judge from an aiticle 
in the Bohemian Literary Journal , but they aie too minute to oe 
specified heie The Upper Lusatian dialect shows most affinily 
with Ghekh, especially in substituting h foi g , the Lowei moie 
leseinbles Polish, and has the strong or barred i, as in ios, “hair ’’ 
The Uppei dmlect has been the moat cultivated , some good gram 
mars have been published by Seiler, Jordan, and Pfiihl and there 
IS a copious dictionary edited by Pfiibl m conjunction with othei s 
The language is full of Geimanisms and German words and cannot 
hold out long against the vigorous attempts at denationalization 
made by its Teutonic neighbouis Tbeie is a small Lowei Lusatian 
dictionaiy by Zw'ahi, a posthumous work of veiy little ment The 
Maci'ca Seibska, the literaiy society of the Sorbs, founded on the 
model of the Bohemian Society in 1847, publishes its jouinal twice 
a yeai, which contains interesting articles on folk-tales and lolk-loio 
generally, with populai songs taken down from the mouths of the 
peoiile 

Soibish Ulie fiist punted book in the Upper Sorhish language wms the 
litera little catechism ot Luthei, published in 1697 by the pastoi Woijech 
ture This was not, howevei, the fiist time that any Lusatian or Soibish 
woids had been printed, foi we find the names of plants in that 
language given in Kranke’s Fortus Limtm, published in 1 594 In 
1706 Mioliael Biancol oi Kiencel published a translation of the 
New Testament into Soibish, a little before, in 1689, a giainmai 
had appeared by Zaohanas Bierling, entitled Didamha sen Oii?w- 
graplm Vandahea In 1693-96 Abraham Piencel, son of Michael, 
published a dictionary In 1806 Moliu tianslated some extracts 
flora. Klopstock’s Kiora 1837 anew impulse was given 

to Soibish literature newspapers were punted in the language and 
useful books tianslated into it One poet has appeared among them, 
Aiidiew Seilei, a cleigyman, who died in 1872 Lowei Soibish 
has always been muohless developed than Upper The first book 
printed in it was a collection of hymns and a catechism, by Albin 
Moller, in 1674 Ohojnan, a pastor in Lnbm, wrote the first 


grammai between 1642 and 1664 , in the lattei half of the same 
century Koiner compiled a dictionaiy At the commencement of 
the 18th centuiy Bohumil (Gottlieb) Kahncius published his tians- 
lation of the New' Testament (fiist edition in 1709) , at the end of 
the same centuiy a version of the Old Testament by Fnco appealed 
A good collection of Soibish songs has been edited by Haupt and 
Schmaler According to an inteiesting article by Hoi ink in the 
second volume of the Slammisli Sborn-Ji, a number of these Wends 
emigrated to Anieiiea and settled in Bastiop county, Texas, W'heie 
they have divine service peifoinied in then own language, and 
publish some newspapeis 

FolaMsh — Of the Slavonic languages spoken ni the north ofPolahish 
Germany the Lusatian Wendish and Kashoubi&h aie alone living 
Of those which aie extract Polabisli is the only one of which any 
memoiials have come dow'n to us, and these aie but scanty The 
language affords a parallel to Coimsh, not only in the few fragments 
which remain, but also in the date of its decline and extinction It 
IS considered by Schleicher, ^ who has wiitten an excellent grammar 
by piecmg the scanty materials together, just as geologists restore 
an ichthvosamus, to have more aftnity to Polish than to Chekh, 
owing to the possession of nasals This interesting language ® ex- 
piied in the fiist guartei of the ISth centuiy in the eastern comer 
of the formei kmgdom of Hanover, priucipallv in the cneuit of 
Luchow, which even at the piesent time is caUecl 'Wendlaiicl 
Between 1691 and 1786 ceitain vocabulaiies and dialogues in this 
language (including also a song) weie taken dowra, and from them 
Schleichei has taken themateiials foi his giammai and the vain 
able little dictionaiy appended to it Di Pfnhl punted these 
memoiialb in then entiiety in 1863-64 The spelling is altogethei 
phonetic, and, owing to the ignoiance of the Sla-vonm peasant and 
Ins German mteriogatois, the foimei of Geiman and the lattei of 
Slavonic, theie aie some Indicious blunders The two most ini 
portaiit of these documents are a Geiman- Wendish dictionaiy, 
compiled at the end of the 17th century by Chiistopher Henning, 
by biith a Lusatian, and pastoi of Wustrow near Luchow Divine 
sei vice i& said to have been held in that town in Wendish as late as 
1751 Secondly, we have the Slavonic words and dialogues col- 
lected by a faimer named Johann Parum Schultz Hia manuscript 
is still in the possession of liis descendants Theie is a valuable 
monogiaph on the dialect of tho Liinebiug Slavs by Biskupski In 
the 15th centuiy Slavonic had ceased to be spoken lu the island of 
Eugen, and in the same century it could only bo heaid fiom peasants 
lu the maiket place of Leipsic, a town (as already stated) with a 
Slavonic name What tho Slavs, howevei, have lost in the West 
they have partly gained in the East, and few languages have a moie 
magnificent piospect than Eussian,— -the dignity and strength of 
which fiit it to he the tongue of an imperial people (W E M ) 


SLAVYANSK, a town of Eussia, in the government of 
Khaikoff, situated 158 miles by rail to the south-east of 
the town of Kharkoff, on the Torets rivei and close by 
several salt lakes Prom these salt is extracted to the 
annual value of more than <£10,000, there aie also seveial 
tallow-woiks in the place The Sfevyansk merchants cairy 
on a busk tiade m salt, cattle, and tallow The population 
(11,650 in 1870) reached 15,400 in 1883 

The ancient name of Stavyaiisk was Toi The towm, wrhich is 
supposed to occupy the site of a foimei settlement of the Torks 
(Tuiks) who inhabited the steppes of the Don, was founded in 
1676 by the Eussians to piotect the salt maishes Having an 
open steppe behind it, this fort was often destroyed by the Tatais 
Its salt tiade became insignificant in the 18th century and has 
onlyieviied duimg the last twenty years since coal was biought 
from Ekateunoslafi 

SLEEP is a normal condition of the body, occurring 
periodically, in which there is a greater or less degree of 
unconsciousness due to inactivity of the nervous system 
and more especially of the hrain and spinal coid It may 
be regarded as the condition of lest of the nervous system 
during which there is a renewal of the energy that has been 
expended m the hours of wakefulness For in the nervous 
system the general law holds good that periods of physio- 
logical rest must alternate with periods of physiological 
activity, and, as the nervous system is the dominating 
mechanism in the body, when it reposes, all the other 
systems enjoy the same condition to a greater or less 
extent. Best alternates with woik in all vital phenomena 
After a muscle has contracted frequently at short intervals, 
a period of relaxation is necessaiy for the removal of waste 
products and the restitution of energy , the pulsating heart, 


apparently working without intermission, is in reality not 
doing so, as there are short intervals of relaxation between 
individual beats in which there is no expenditure of energy , 
the cells in a secieting gland do not always elaborate, but 
have periods when the protoplasm is comparatively at rest 
Nervous action also involves physico-chemical changes of 
matter and the expenditure of energy This is tine even 
of the activity of the brain associated with sensation, per- 
ception, emotion, volition, and other psychical phenomena, 
and therefore the higher nervous centres require rest, during 
which they are protected from the stream of impressions 
flowmg in from the sense-organs, and in which waste matters 
are removed and the cerebral material is recuperated for 
another time of wakeful activity 

The comcidence of the time of sleep with the occurrence Time of 
of the great terrestrial phenomena that cause night is more ‘=lcsp 
apparent than real The oscillations of vital activity are 
not correlated to the teriestiial revolutions as effect and 
cause, hut the occurrence of sleep, in the majority of cases, 
on the advent of night is largely the lesulfc of habit 
Whilst the darkness and stillness of night arc favourable 
to sleep, the state of physiological repose is determined 
more by the condition of the body itself Fatigue will 
normally cause sleep at any time of the twenty-fom hours 
Thus many of the lower animals habitually sleep duuug 

^ Laut- und Formeti Lereder Polahschm Smaahe, St Petersburg, 

1871 

® To avoid confusion it must be remembered that the word “ Pola- 
bish ” IS used somewhat carelessly by ethnologists to denote (1) the 
Slavonic tribes m north Gennany generally, (2) the particular Slav- 
onic tribe on the Elbe (Slav Laba) 
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the day and prowl m search of food m the night ^ some 
hibernate dming the ^vnnter season, passing into long 
periods of sleep during both day and night , and men whose 
avocations require them to work dm mg the mght find that 
they can maintain health and activity by sleeping the 
requisite tune during the day 

Symp The approach of sleep is usually marked by a desue for 

toms sleep, or sleepiness, embracing an obscure aud complicated 
group of sensations, resembling such bodily states of feelmg 
as hunger, thirst, the necessity of breathing, &c All of 
these bodily states, although on the whole ill defined, are 
referred with some precision to special organs Thus 
hungei, although due to a general bodily want, is leferred 
to the stomach, thirst to the fauces, and breathing to the 
chest , and in like manner the desire for sleep is ref ei red 
chiefly to the region of the head and neck There is a 
sensation of weight m theuppei eyelids, inteimittent spasm 
of the snh-hyoid muscles causing yawning, and drooping 
of the head Along with these signs there is ohscnration 
of the intelligence, depiession both of general sensibility 
and of the special senses, and relaxation of the musculai 
system The half- closed eyelids tend moie and moie to 
close , the inspirations become slower and deepei , the 
muscles supporting the lowei jaw become lelaxed, so that 
the mouth opens, the muscles of the back of the neck 
that tend to support the head also relax and the chin 
dioops on the breast , and the limbs relax and tend to fall 
into a line with the body At the same time the hesitatmg 
utteiances of the sleepy man indicate vagueness of thought, 
and external objects gradually cease to malce an impression 
on the senses These are the chief phenomena of the advent 
of sleep After it has supervened there are many grada- 
tions in its depth and character In some cases the sleep 
may be so light that the individual is partially conscious of 
external iinpiessions and of the disoidered tiains of thought 
and feeling that pass tluough his mind, constitutmg dreams, 
and these may be moie oi less vivid according to the degiee 
of consciousness lemaimiig On the other hand, the sleep 
may be so profound as to abolish all psydncal phenomena 
there aie no dreams, and when the sleeper awakes the time 
passed in this unconscious state is a blank The fiist 
period of sleep is the most profound After a variable 
period, usually from five to six hours of deep sleep, the 
faculties awaken, not simultaneously but often fitfully, so 
that there are transient periods of consciousness This is 
the time of dreaming As the period of waking approaches 
the sensibility becomes more acute, so that external impres- 
sions are faintly perceived These impressions may influence 
and mould the flow of images in the mind of the sleeper, 
frequently alteimg the uatme of his di earns oi making 
them more vivid The moment of waking is usually not 
instantaneous, but is preceded by an intermediate state 
of partial consciousness, in which there are feelings of a 
pleasant lassitude, a sense of repose, a luxuiious abandon- 
ment of the body to any position in which it may happen 
to be, and a strange play of the mental faculties that has 
moie of the character of an “intellectual miiage” than of 
consecutive thought 

Intensity The intensity of sleep has been measured by Kohlschutter 
by the intensity of the sound necessaryto awaken the sleeper 
This intensity increases rapidly durmg the first honr, then 
decreases, sometimes rapidly, sometimes slowly, dunng the 
next two or three hours, and then very slowly until the 
time of waking This statement agrees generally with 
experience As a rule the deeper the sleep the longer it 
lasts 

Physio Various physiological changes have been observed dur- 

logical mg sleep, but much remains to be done in this direction 

changes becomes less frequent, the respiratory move- 

ments are fewei in number and are almost wholly thoracic, 
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not abdominal , all the secretions are i educed in quantity , 
the gastric and intestinal peristaltic movements aie less 
rapid, the pupils of the eye aie contiacted and dming 
piofound sleep aie not affected by light , and the ej-eballs 
aie lotated upwards The pupils dilate slightly when 
strong sensory or auditory stimuli are applied, and they 
dilate the more the lighter the sleep , at the moment of 
waking they become widely dilated Whilst miisculai 
lelaxation is general, there seems to be in ci eased contrac- 
tion of certain sphinctei muscles, as the ciicular fibies of 
the iris and the fibres concerned m closing the eyelids 
The state of the cnculation of the brain has been fre- 
quently investigated The older view ivas that theie was 
a degree of plethora oi congestion of the vessels of the 
brain, as is the state of matters in coma, to which the 
state of sleep has a superficial resemblance Coma, how- 
ever, is not sleep, but a condition of inactivity of the 
ceiebial matter owing to the accumulation of dark venous 
blood, lu its vessels This has been actually observed in 
cases wheie it was possible to see the brain Dunng 
sleep the siuface of the exposed brain has been obseived 
to become pale and to shimk somewhat fiom the sides of 
the opening (Blumenbach) A careful expei mental re-Dvrlnm’s 
seaich was conducted by Arthur E Duiham in 1860, in ohseira- 
wdiich he trephmed a portion of bone as laige as a shilling 
from the parietal region of a dog, and, to obviate the 
effects of atmospheric pressure, inserted a watch glass 
into the aperture so that the surface of the brain could 
be seen His lesults are summarized thus — 

“ (1) Piessme of distended veins on the brain is not tlie cause of 
sleep, for dunng sleep the veins are not distended , and, w hen they 
aie, symptoms and appearances arise wliicli differ from those which 
cliaracteiize sleep (2) During sleep the brain is in a coinpaiatively 
bloodless condition, and the blood m the encephalic vessels is not 
only diminished in quantity, but moves with diminished lapidity 
(3) The condition of die ceiebial circulation dunng sleep is, fiom 
physical causes, that which is most favouiable to Sie nutiition of 
the Liam tissue, and, on the othei hand, the condition winch 
prevails dunng waking is associated with mental activity, because 
it is that which is most favourable to ovulation of the biain sub- 
stance, and to various changes in its chemical constitution (1) 

Tlie blood which is deiivecl fiom the biain dunng sleep is distii 
buted to the alimentaiy and excietoiy oigaiis (5) Vhatevei in- 
creases the activity of the cerebial cnculation tends to pieserve 
wakefulness , and whatovei decieasos the activity of the cerebial 
cnculation, and, at the same time, is not inconsistent with the 
geueial healtli of the body, tends to induce and favom sleep 
Such ciicumstances may act pnmanly thiough the nervous oi 
thiough the vasciilai system Among those which act thiougli 
the nervous system may be instanced the pieseiioe oi absence of 
impiessioiis upon the senses, and the piesence oi absence of exert 
uig ideas Among those winch act tlirougli the vasculai system 
may be mentioned unnatcually or natiually inci eased or dtci eased 
force 01 fieqnency of the heait's action " 

Dr William A Hammond and Dr Weir Mitchell have 
repeated and extended Durham’s observations, with the 
same general results (1866), and more recently Ehrmann, 

Salath4 (1877), Erangois Eranck (1877) and Mosso (1881), 
by moie refined methods of observation, have arrived at 
the same general conclusions Mosso m paiticular has Mosso’s 
apphed with great success the graphic method of registra- evpen- 
tion to the study of the movements of the bram and of 
the circulation during sleep He made observations on 
three persons who had lost a poition of the cranial vault 
and m whom there was a soft pulsating cicatrix They 
were a woman of thirty-seven years of age, a man of 
thirty-seven years, and a child of about twelve years By 
special anangements, Mosso took simultaneous tracings 
of the pulse at the wrist, of the beat of the heart, of the 
movements of the wall of the chest in respiration, and of 
the movements of the denuded brain further, by means 
of the plethysmograph, — an instrument of Mosso’s own in- 
vention, — he obtained tracings showing changes m the 
volume of the hand and forearm, and he succeeded in 
showing that during sleep there is a diminished amount 
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of Mood m tiie Mam, and at the same time an increased 
amount m the estiemities He showed further that theie 
are frequent adjustments in the distiibution of the blood, 
even during sleep Thus a stiong stimulus to the skin oi 
to a sense oigau— but not strong enough to awaken the 
E^leeper— caused a contraction of the vessels of the fore- 
aim, an increase of blood pressiue, and a determination 
of blood towards the biain , and, on the other hand, on 
suddenly awakening the sleepei, there was a contiaction 
of the vessels of the biain, a general rise of pressure, and 
an accelerated flow of blood though the hemispheres of 
the biam So sensitive is the whole oigamsin in this 
respect, even during sleep, that a loudly spoken word, a 
sound, a touch, the action of light, oi any moderate 
sensoiy impiession modified the rhythm of respiration, 
deteimined a contiaction of the vessels of the foreaim, 
increased the general piessuie of the blood, caused an in- 
cieased flow to the brain, and quickened the fiequency 
of the beats of the heart These observations show how 
a physiological explanation can he suggested of the influ- 
ence of external impressions in modifying the dieams of 
a sleepoi Fmther, Mosso found that duiing very pio- 
found sleep these oscillations disappeai the pulsatory 
movements are uniform and aie not affected by sensory 
impiessioiis, and piobably this condition exists when there 
IS the absolute unconsciousness of a “dead” sleep By 
such methods as have been employed by Mosso, thiee 
movements of the Main have been observed, — (1) puha- 
tioM, corresponding to the beats of the heart , (2) oscilla- 
hom, 01 longer waves, sometimes coinciding with the 
heart beats, or moie generally consisting of longer festoons, 
carrying each a number of smallei waves, and believed to 
correspond generally to the respiratory movements , and 
(3) unMaUons, still longer and less marked elevations 
and depiessions, first clearly observed by Mosso, and 
believed by him to indicate rhythmic contiactions of the 
vessels of the pia mater and of the brain This view is 
m keeping with the observations of Bonders, Knssnianl, 
Tennei, and others on changes of calibie observed in the 
ceiebral vessels, and with the experiments of many physio- 
logists, showing that the vessels of the pia mater, like other 
vessels, aie controlled by the vaso-motor system of nerves 
(see Physioiogy, “Nervous System”) It may therefoie 
be considered ceitaiir that dui mg sleep theie is an anmmia, 
01 paitially bloodless condition, of the brain, and that the 
blood IS drawn off to othei oigans, whilst at the same time 
this anaemic condition may be modified by changes in the 
cuculation oi in the lespiratoiy mechanism caused by posi- 
tion, by sensoiy impiessions, or by sudden changes in the 
state of repose of the muscles The examination of the 
retina (which may be regarded as a cerebral outwork) by 
the ophthalmoscope during sleep also shows a compara- 
tively bloodless condition Such are the facts, the de- 
ficiency in the way of a theoietical explanation is that 
physiologists cannot satisfactorily account foi the aneemic 
condition causing unconsciousness Sudden hsemoirhage 
from the bram and nerve-centies, or a sudden cessation of 
the supply of blood to the brain, as occurs m syncope 
(failure of the heait’s action, — a faint), no doubt causes 
unconsciousness, but in these circumstances there is a 
tendency to convulsive spasm Such spasm is usually 
absent m sleep, but sudden jerks of the limbs may some- 
times be observed during the time when theie is the con- 
fusion of ideas preceding the passage into sleep 
Duuiig sleep the amount of carbonic acid eliminated is 
very much i educed, indicating that molecular changes in 
the tissues do not occur to the same extent as in the wak- 
ing state Tins is also shown by the fact that less heat is 
produced Helmholtz states that the amount of heat pro- 
duced by a man weighing 67 kilogiammes (147 4 Ib) is 


about 40 calories per hour dining sleep, as against 112 
calories per hour while awake This diminished pi oduction 
of heat may be largely accounted for by the quiet condition 
of the muscles of locomotion, but it also indicates dimi- 
nished tissue changes thioughout the body In profound 
sleep the bodily temperature may fall from 6° to 2° Fahi 
In consequence of diminished oxidation changes dmiiig 
sleep, it IS not improbable that excess of nutrient mattei 
may then be stored up m the form of fat, and that thus 
the proveib “He who sleeps dines” is based on a conect 
appreciation of the fact that sleep tends to pioduce plethora 
or obesity 

Whdbt it is easy to state that sleep is caused by fatigue Theories 
of the nervous system, it is a more difficult mattei to ex- 
plain what the precise changes are that produce the state ° 
of unconsciousuess. Various hypotheses have been ad- 
vanced, but it cannot be said that any one is wholly satis- 
factory Awaie that the fatigue of muscle is associated 
‘ with the accumulation of sarcolactic acid, Preyei surmised 
that the activity of nervous mattei might he mterfered 
j with by the accumulation m the neive-centres of some 
such acid, oi of its soda salt (lactate of soda), but this view 
has not been supported by the results of expeiiment, 
the injection into the blood of a dose of lactate of soda has 
not pioduced sleep Pflugei has observed that fiogs de- 
prived foi a consideiable tune of oxygen passed giaclually 
into a state resembling profound sleep, and ho has advanced 
the theory that theie is no organ of the body so quickly 
affected by deprivation of oxygen as the brain Accoiding 
to Pfluger, the phenomena of life depend on a dissociation 
of living mattei, and in paiticular the activity of the ceie- 
bral substance connected with psychical states depends on 
dissociation changes in the grey mattei To excite the 
dissociation, however, oxygen is necessaiy The oxygen 
unites with ceitam of the compounds set free by the dis- 
sociation, forming, amongst other substances, caibomc 
acid If such matters as these that unite with oxygen aio 
m sufficient amount to use up all the oxygen, the grey 
mattei of the Main suffers from a deficiency of oxygen 
(or from its absence), and also from the accumulation of 
carbonic acid Accoidmg to such a theoiy, cerebral 
activity depends on ceiebial respiration, and sleep is a 
kind of ceiehral asphyxia Some such condition is not 
impiobable, but it must bo stated that the evidence at 
present in support of it is meagie Possibly, in attempt- 
ing to account for the phenomenon of sleep, too much im- 
poitance has been attributed to the changes ocemnng in 
the brain, forgetting that not meiely brain matter but every 
tissue of the body becomes exhausted by work, and that 
sleep may be partly due to phenomena occurring through- 
out the body and not in the biam alone Some more 
comprehensive hypothesis than any yet advanced may be 
possible when the condition of all the functions during 
sleep has been more thoroughly investigated 

All the phenomena of sleep point to a diininislied ex- 
citability of the cerebial nerve-centres and of the spinal 
cord Contrary to what is often stated, there can be no 
doubt that reflex action is in paitial abeyance and that the 
spmal cord is in a state of partial inactivity as well as the 
brain The only nerve-centres that do not sleep are those 
absolutely essential to life, such as those connected with 
the heart, with respiratory movements, and with the dis- 
tribution of blood by the vaso-motoi arrangements , and 
Mosso's experiments indicate that even these have a certain 
amount of repose in profound sleep 

There is little doubt that all living beings require periods Sleeping 
of repose alternating with penod^s of activity auimals 

plants close their flowers and bend their petioles at certain 
times of the day These phenomena, called “the sleejj of 
plants,” depend apparently on changes in solar radiation, 
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and theie lo no leason to believe that during the time of 
quiescence any leparative processes go on, as duimg the 
bleeping period of animals Xatuialists have observed 
many of the lov ei animals apparently in a state of sleep 
In&ects, ciustaceans, fishes, leptiles, may all be obseived 
occasionally to be almost motionless foi consideiable 
peiiods of time The sleeping of buds is famihar to all, 
and in these there are anatomical arrangements by which 
the bird may, hke the crane, sleep peiched on one leg, or 
giasping a branch with both feet, like perching birdb 
generally, -without any muscular effoit and consequently 
without fatigue 

Amount The amount of sleep required by man varies according 

of sleep to age, sex, and habit The popular notion that a child 

tTman oiie-thiid, whilst an old peison 

may do little except eat and sleep is not fai wrong In 
early life the ceiebral faculties appear to he easily exhausted 
and during the frequent and prolonged sleeps of infancy 
the hi am lests and the vegetative changes connected with 
nutiition and growth go on actively As life advances, 
less sleep is required, until in adult life a peiiod of seven 
or eight hours is suflicient As a rule, women require more 
sleep than men , but much depends on habit Thus most 
women hear the loss of sleep in the first instance bettei 
than men, because they have been accustomed more to 
loss or irregulauty of sleep The effect of habit is well 
seen in nurses, both male and female, who will often be 
able to woik for weeks continuously wiiii snatches of sleep, 
not amounting to moie than two or three hours daily 
Sooner or later, liowevei, even in these cases nature asserts 
her demands, and prolonged sleep is necessary to mamtain 
health and vigour 

Insomnia "Wakefulness clunng the time vlien one ought to he asleep is fie- 
qnently a distiessuig condition, undermining the strength and 
incapacitating foi active and efficient woik Insomnia oi sleepless- 
ness often afflicts those of active mental habits and lays the founda- 
tion of piemature decay Piom vhat has been stated as to the 
cause of sleep it is evident that whatevei tends to augment unduly 
the ciiculation tlnough the brain may cause wakefulness Thus 
long continued oi excessive intellectual action, oi any ])oweiM 
emotion, may be injuiious Modeiate intellectual woik is favom 
able to sleep The i emedy in such cases is to avoid as fai as possible 
the exciting causes oi to counteract them by bodily exercise and 
attention to the geiieial health When sleejilessness oveitakesa 
hiaui-woikei it is a sine indication that less intellectual work must 
be done, and that lie ought to betake himself, if possible, to out- 
of-door exeieise in the puie an of the countiy It is dangeions to 
peisist, and still more to induce sleep aitificially by drugs, as the 
overwoiked oigan may become the seat of peimanent disease or 
peiiueious habits may be foimed The postuie of the body m bed 
may influence sleep Thus such positions as impede the flow of 
blood fiom the biaiii without affecting the supply of blood to it 
by the arteiies may cause sleeplessness Sometimes in cases of 
insomnia fiom excessive mental woik tlieie is the distiessing con- 
dition that sleep disappeais when the peison lies down in bed, 
although befoie Iving down he felt diowsy In such a case lesting 
wnth the head lugh may ])iodiice the desired lesult Insomnia 
may also be caused by -vaiious functional diseases, wheieby the 
amount of blood in the biain is inci eased Hius m young females 
derangement of the menstrual functions may cause a hypeieesthesia 
01 mcieased sensibility to such an extent that the suffeier cannot 
sleep, or, if sleep be obtained, it is so light as to be dispelled by 
weak sensory impressions that would fail to ai ouse a healthy pei son 
Again, an luegular oi deficient action of the heait may cause wake- 
fulness, especially if associated with coldness of the extremities 
In such cases the application of heat to the feet and attention to 
the digestive oigans may pioduce lefieshing sleep Lastly, the 
excessive use of vaiious dings, such as alcohol, opium, belladonna, 
Indian hemp, tea, and coffee, may cause sleeplessness In these 
cases a moderate dose usually acts as a hypnotic, whilst frequently 
lepeatecl doses have the reveise effect Thus sleeplessness is one 
of the most distiessing symptoms of dehnum tremens, and it occurs 
also ill those in the habit of indulging in opium, morphia, chloral, 
or Indian hemp The general coireutives of sleeplessness aae active 
work, a modeiate amoimt of bodily exercise, freedom from woriy 
and anxiety, the use of the warm bath in some cases to allay mi- 
tability before going to bed, and such a posture in bed as the indi 
vidual has found in his own case to be favoniable Sometimes a 
light but nutiitious meal about an horn befoie retiring may con- 
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duce to sleep, but as a uile late suppers aie unfavomable The 
use of diugs should be indulged in only with medical advice It is 
not too much to saj that the injudicious use of bromide of potassium, 
chloial, opium, morphia, and stimulants by liteiaiy peisons to 
procme sleep has often been pioductive of sad lesnlte, such as 
sliatteied health, an luciuable habit of self-indulgence, and even 
accidental death (see Hammond, On Wakefulness) 

It IS a mattei of common observation not only that certain pei Hyp 
sons require moie sleep than others but that they have less powei nosia 
of resisting its onset and of awaking This condition may become 
moibid, constituting a veiitable neivous disease, to which the 
name “maladie dn soinmeil” or hjpnom maj be given It may 
be described as invincible sleep, and it may continue foi weeks and 
for months, teimmating in convulsive seizin es, and even death 
A peisistent diooping ot the upper eyelid has been obseived even 
during waking hours Dr "W Ogle has obseived in such eases an 
engoigemeiit of the ceivical ganglia of the sympathetic , but tins 
may have nothing to do with the condition Cases of veiy pio 
longed sleep are not uncommon, especially amongst hjsteucal 
females, lasting four, seven, oi ten days On awaking the patient 
is exhausted and pale, with cold extremities, and not nnfiequently, 
after a brief interval of waking, passes off into anothei letliaigic 
sleep Something similar to tins may he seen in vei v aged pei sons 
tovvaids the close of life 

Dreams (of Dkeam, vol vii p 452 sq ) only occui when sleep is Dieam- 
light, and they indicate that consciousness is still continued The mg 
characteiistic featnie of dieaming is that the mind has no contiol 
ovei the gioups of images that ciowd upon it These images aie 
eithei levivals of old sensoiy impressions that have been stoied up 
in the brain oi they aie the lesult of an untrammelled imagination 
The will has lost the powei of diiection and contiol , ideas, often 
giotesque, always confused, use appaiently spontaneously, aio vivid 
for an instant, and then disappear Di earning maybe described as 
a kmd of physiological dehnum A consideiation of tlie state in- 
dicates that the ceiebial hemispheres aie paitially active and that 
it IS the inhibitory power that IS deficient (see Phxsioiogt, “Nervous 
System”) A fuitner explanation cannot be given in the present 
state of our knowledge of cerebial physiology, but some of the more 
evideut conditions oi laws of the dreaming state may bo indicated 
(1) The charaetei of dieanis is often deteimined by a inocloniinant 
thought or tiain of ideas that Ins occupied the mind befoie going 
to sleep Thus the events ot the preceding day may pioduce a 
paiticulai kind of dieam, and not unfiequently when a peison 
attempts on waking to uniavel Ins dieam he may find the ooimeot- 
ing tliiead in an occuiieneo oi in a conveisatioii oi in the thoughts 
suggested by a book on the pievious day It would thus seem 
that the memory of lecent things (and physiologically tlieie must 
be an oiganic basis foi inemoiy) may levivify old and appaiently 
foigotten impiessions (2) In dreaming, the tiam of thought may 
he influonoed by impiessions made on the senses of the sleepei, 
sufficiently intense to pioduce this lesult, but not intense enough 
to awake him Thus a sudden sensoiy impiession, such as a loud 
sound, a cuuent of cold air, a lestiaiiiecl position of one of the 
limbs, a woid or sentence uttered by a famihai voice, may aiousi 
a dieam oi tiun the disoideied tliiong of fancies in a new diiectioii 
In some instances, the dreamei is peculiarly susceptible to such 
external impiessions, so that the same stimulus will always give 
use to the same kmd of dieam (8)Ithas fieqnentlybeeii obseived 
that in dreaming theie may be memories of old impiessions, scenes, 
faces, woids, that have long smoe faded from the lecollection dumig 
waking horns, showing tint many impiessions that are supposed 
to be lost aie only foigotten and lequire but the appiopiiate stimulus 
to cause them to stait vividly into mental life (4) In laie in- 
stances theie may he cousecutiTe thought m dreams, so that tha 
dieamer may write veiss, fiame speeches, oi even work out mathe- 
matical problems Most persons have had expeiience of 11ns 
stiange land of power and have regretted, in the partially conscious 
state before awaking, that they could not pieseive some of the 
lesults, feeling assured that the sober reality of waking life would 
dispel the vision (6) Dreams make only a feeble irapiession on 
the memory, so that on awaking what is at first vivid and distinct 
fades msensibly and rapidly aw^ay This may be accounted for by 
the evanescent character of the mental “stuff” of dioams In the 
waking state an act of attention is lequned to fix anything in the 
memoiy, and, as this is absent in dreaming, the impiessions do not 
leave a permanent effect Dor this reason also m dreams we have 
no memoiy of foimer dreams (6) All have observed that theie is 
no feeling of time oi of space in di earns "We live in an ideal world 
This probably arises from the absence of fixity of thought, so that 
theie is no apparent connexion between the successive pictures of 
the imagination (7) In some dreams the activity of the ceiehrum 
IS such that the tiain of thoughts piompts to raovemenl^ and the 
sleeper may be heaid miitteung m his sleep or tossing the aims 
or making gestures There aie gradations between this condition 
of a “tioubled " ffieam and that of true somnambulism 
SfmmvMmn —Some peisons nse dunng sleep, walk about, Somnam 
apparently unconscious of aU external impressions, after a time bulism 
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return to bed, and when they are awake they have no recollection 
of any of these occiurences Sometimes the actions peifoimed aie 
of a complicated chaiactei and bear some lelation to the daily life 
of the sleeper Thus a cook has been known to use out of bed, 
cany a pitchei to a well lu the garden, fill it, go back to the house, 
fill various vessels caiefully and without spilling a diop of water, 
then return to bed, and have no lecoliection of what had tianspiied 
Again, somnambulists have been observed, to iviite letters oi reports, 
execute drawings, andpilaj upon musical msti aments I’leqiiently 
they have gone along dangeious paths, executing delicate move- 
ments mth precision lour tjpes of somnambulist may be 
noticed, — (I) those who speak without acting, a common variety 
often observed in childien and not usually considered somnam- 
bulistic , (2) those who act without speaking, also well known and 
the most common type , (3) those who both act and speak, more 
exceptional , and (4) those who both act and speak and who have 
not merely the sense of touch active hut also the senses of sight 
and hearing The fourth class is the most extieme type and meiges 
into the physiological condition of mesmeiism oi hypnotism This 
peculiai condition has already been fully desciibed undei animal 
magnetism (see Magnetism;, Animal), and it is necessaiy here only 
to notice it in connexion with the subject of sleep Many obseiva- 
tions indicate that, at all events in some eases, the somnambulist, 
engaged, for example, m writing, has a mental pictuie of the page 
beioie him and of the woids he has written He does not see what 
he really wiites This has been proved by causing persons to write 
on a sheet of paper lying on the top of oihei sheets Aftei he has 
been allowed to wiite a few sentences, the sheet was caiefully witli- 
diaivn and he continued liis wilting on the next sheet, beginning 
on the new' sheet at tlie conesponding point where he left off on 
the flist one Moieovei, the somnambulist, by foice of habit, stroked 
t’s and dotted I’s at the exact places wheie the t’s and I’s would 
have been had lie wiitten continuously on one sheet, showing that 
wliat lie was conscious of was not what was before him but the 
mental picture of what he had done 
The following table, modified from two such tables given by Ball 
and Ohambaid in their exhaustive article “ Somnambulisme ” in 
the JDictionnaii 6 Encylopedique des Sciences Medicates, shows the 
1 elation of the vaiioiis intermediate conditions of sleeping and 
awaking and of the dreaming and somnambulistic states The 
lionzontal stroke indicates the presence of the condition the name 
of which heads the column — 
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The somnambulist acts his dieam His condition is that of a 
vivid dream in which the corebium is so active as to influence 
centies usually conceined in volimtaiy movements tindei the 
dominant idea he executes the movements that this idea would 
natuially excite in the waking state Many of his movements aio 
in a sense purposive , his eyes may be shut so that the movements 
aio executed in the dark, or the eyes may be open so that theie is 
a pictuie on the letina that may awaken no consciousness, and yet 
may, by loflex mechanisms, be the staiting-point of deWte and 
delibeiate movements In many cases ho does not hear, the audi- 
tory centres not lesponding , but in otlieis suggestive woida may 
alter the curient oi his dream and lead him to peifoim otlioi 
actions than what he intended to do On awaking tlieie is eithei 
no memory of what has taken place oi the dun lecoUectxon of a 
fading dieam 

It is important to notice that there is scaicely any action of 
wliic]i a somnambulist may not he capable, and immoral acts from 
which the individual would shrink in waking hours may be pei- 
foimed with indifference Consideiing the abrogation of self-con- 
tiol pecuhai to the physiological condition, it is evident that no 
moral responsibility can be attached to such actions In cases 
where somnambulistic piopensities place a person in danger, an 
endeavour should be made to induce him toietmn to bed wiiii- 
oiit awaking him, as a lude awakening may produce a serious 
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shock to the neivous system Inquiry should then be made into 
the exciting cause of the somnambulistic dieam, such as a particulai 
tram of thought, o\ei -excitement, the reading of special books, the 
recollection of an accident oi of a ciisis in the person’s history, 
with the view of leinoving the cause if possible It should never 
be toigotten that somnambulism, like choiea, liysteiia, and epilepsy, 
IS the expression of a general morbid piedisposition, an indication 
of a nervous diathesis, reqmiing caieiul tieatment so as to avoid 
moie dangerous maladies 

See article “Sommeil ' in the DicUonnmre Snej/dopcdique des Sciences Medicales, 
wheie a full bibliography is given and wheie also there is an aoeount ot the 
medico legal questions connected with sleep and somnambulism , Macnish, 
Physiology of Sleep , Durham, “ On the Physiology of Sleep," m Gay’s Hospital 
Reports, 1860, Kohlsehuttei, “Die Mekanik des Sohlafes,” in Z f ration 
Med , vol xxxiii , 18b9 , Pflugar, “ Theone des Schlafes, in PJluger s Ai chiv vol 
jL , 1875 , Mosso, Ueher den Kreislauf des Elutes im menschhehen Gehirn, Leipsic, 
1881 As to somnambulism, see the article on the subject in the Eictionnaire 
both for full details and a copious bibliogiaphy (J G M ) 

SLEIDAFUS, John (c 1506-1556), the annalist of the 
Reformation, was born at Schleiden (now a small village in 
the Olefifthal, about 42 miles south-west of Cologne) in 1506 
or 1508 Passing fiom the village school, he studied at 
Liege, Cologne ('*), Louvain (where he became tntoi to 
the son of Count Manderscheid of Schleiden), Pans, 
and Orleans (wheie he studied law) In 1536 he became 
secretary to Caidinal du Bellay, minister of Francis I , and 
spent five years with him and with his brothei Cardinal 
Guillaume du Bellay The cardinals Du Bellay belonged 
to that party among the French nobility who desired on 
political grounds an alliance betwen the German Piotestants 
and Francis against the emperor Charles Y, and who 
employed the leaders of the Strasburg citizens as intei- 
mediaries Sleidanus, whilst among the humanists of 
Libge, had adopted Protestant opinions, had learned to dis- 
trust the Romanist policy of Charles V , and was himself a 
strong supporter on religions and political grounds of the 
plans of the brothers Du Bellay Then confidence in him 
was such that he was sent (1540) to watch the conduct of 
the French ambassador at Hagenau, and this brought him 
into personal relation with the German Protestant leaders 
Next year Du Bellay sent him to confer with the heads of 
the Schmalkaldic League, when he found his patron’s ideas 
unacceptable Philip of Hesse and the electoi of Saxony 
would make no alliance with a foreign power against the 
emperor, and distrusted Francis personally because of his 
persecution, of French Protestants It is 'possible that this 
news made Du Bellay feel that he had no further need for 
his secretaiy, for we find Sleidanus leading a wandering 
life for two years, and finally making Stiasburg his home, 
although he still kept up a political coirespondence with 
France Sleidanus had been accustomed to copy all docu- 
ments bearing upon the Reformation to which ho had 
access, and Bucer, who had seen his collection, proposed to 
Philip of Hesse to appoint him historian of the Reformation, 
giving him a salary and access to all necessary documents 
After some delay the heads of the Schmalkaldic League 
agreed to Bucer’s proposal, and Sleidanus began his great 
work and finished the first volume in 1545 In that year 
he was again recalled to diplomacy and went to England 
in a French embassy to Henry YIII While there he dili- 
gently collected materials foi his history On his return 
to Strasbuig he was sent by that city as one of its repre- 
sentatives to the diets of Frankfort and Worms , and thence 
he proceeded to Marburg to explore the archives of Philip 
of Hesse The Sclimalkald War interfered with this work 
and also prevented the payment of Sleidanus, who in his 
difficulties applied to England foi aid, and at Cranmer’s 
inteicession received a yearly pension (not long continued) 
from Edward YI In 1551 Sleidanus went to the council 
of Trent as representative from Strasbuig, charged also 
with full powers to act for the imperial cities Esslingen, 
Ravensburg, Reutlingen, Biberach, and Lindau On his 
return his friends got him appointed professor of law in 
Strasburg, and he was once more able to give his whole 
attention to his great work, which he finished for the press 
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in 1554 But want of money, the death, of his wife — 
whom he had mairied in 1546 on his return from the diet 
of Fiankfoit — and other misfortunes compelled him to 
delay printing The book at length appeared,' — Commen- 
toA 10/ um de statu t eltgionis et t evpvJjlicse.^ Cai olo V GsRsave^ 
Lihri XXYI (translated into English by John Daws in 
1560 and by G- Bohuni in 1689) But the tioubles of 
Sleidanus weie not ended The woik was too impartial 
to please any one, and even the gentle Melanchthon was 
unable to praise it It remains notwithstanding the most 
valuable contempoiaiy histoiy of the times of the Refor- 
mation, and contains the largest collection of impoitant 
documents The author died at Stiasburg in October 1556 
in poverty, and inconsolable since the death of his wife 

Ree H Baumgarten, Ud/ei Sleidanus Lehen und Biuftoechsel 
(1878), and Slcidans Bi lejwccliscl (1881) 

SLIGO, a maritime county in the north-west of Ireland, 
in the province of Connaught, is situated between 53° 54' 
and 54° 28' N lat and between 8° 10' and 9° 10' W long, 
and IS bounded N by the Atlantic, E by Leitrun, S E 
by Roscommon, and S and W by Mayo The total area 
IS 451,129 acies, or nearly 705 square miles Its greatest 
length fiom north to south, between Mullaghmore Head 
and Lough Gara, is 38 miles and its greatest bieadth from 
east to west is 41 

The coast-line is very irregular and in some places rises 
into grand escarpments and tei races The principal inlets 
are Killala Bay and Sligo Bay, the lattei subdivided into 
Blown Bay, Drumcliffe Bay, and Ballysadare Bay Hear 
the coast are the islets of Imshmurray, Coney, and Oyster 
Though Sligo cannot be compared for scenery with the 
western paits of Mayo, it is in many places charmingly 
pictuiesque, being well wooded and possessing seveial fine 
lakes and rivers, as well as some ranges of hills which 
from then situation and giouping have a veiy stiiking 
effect In the north are the limestone elevations of Ben- 
bulbm (1722 feet) and Knbcknaiea (1078), contrasting 
finely with the adjacent rugged gneiss mountains, among 
which are King’s Mountain (1965 feet) and Gullogherboy 
(1430) In the west aie the ranges of the Slieve Gamph 
and Ox Mountains, 1300 and 1600 feet respectively The 
Curlew Mountains (nearly 900 feet high) separate Sligo 
from Roscommon The principal rivers are the Moy, form- 
ing for a part of its course the boundary with Mayo, and 
flowing south-westwards and then northwards into Killala 
Bay , the Easky, flowing northwards from Lough Easky , 
the Ballysadare, with its branches the Owenmore, Owenbeg, 
and Arrow or Unshin, and the Garvogue, flowing from 
Lough Gill Except the finely situated Lough Gill (3130 
acres) extending into Leitrim, Lough Arrow (3010), and 
Lough Gara (3683), none of the lakes have so large an 
area as 400 acres 

The Caiboiufeious Mountain Limestone foims the basis of a gieat 
pait of the county, and inclndes the Lowei Limestone calp oi black 
shale series and the Upper Limestone, which uses occasionally into 
a lofty tableland There is a small tiact of Yellow Limestone in 
the extieme north, as also on the noifch and noith-east of Lough 
Gara, whence it extends into Mayo The Old Red Sandstone appeal s 
in two masses neai Lough Aiiow A small tract of gianite enteis 
the comity on the south-west, coming fiom between Lough Conn 
and Boxfoid in Mayo, giving place to a hioad belt of trap poiphyiy 
bounded by a narrow fiinge of Old Red Sandstone, whicn stretches 
in a noith-easterly direction along the line of the Ox Mountains 
to Ballysadaio Bay lion is abundant, especially in the neighbour- 
hood of the Ox Mountains, but fiom want of fuel is not worked 
Pure copper is found in the beds of some of the riveis, and sulphate 
of copper and non pyrites occur in some places 

Agriculture — There is consideiable variety both in the character 
of the soil and in the agricultural advancement m different parts 
of the county In some parts it is a light sandy loam resting on a 
fieestone bottom, and m the lower districts a rich and deep mould 
prevails resting on a substratum of limestone Owing to the 
inoistness of the climate cattle feeding is found to be the most 
remuneiative method of farming Out of a total of 461,129 acres 
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231,753 or 51 3 pei cent in 1884 ueie undei grass, 86,365 under 
ciops, 38,431 hog and maish, 70,599 ban en mountain land, 7577 
woods and plantations, and 417 fallow, the lemaining 15,987 acies 
being undei watei, roads, fences, La The total numbei of hold- 
ings was 15,352, theie being 752 undei 1 acre, 1443 between 1 and 
5 acies each in extent, 5834 between 5 and 15, 4592 between 15 and 
30, 1520 between 30 and 50, and 1211 of 100 acies andupwaids 
The total aiea undei coin ciops in 1884 was 24,324 acies, while in 
1875 it was 30,810 , uiidei gieen ciops 25,897, in 1876 30,491 , 
under meadow and clover 36,120, m 1875 32,396 , and undei flax 
24, in 1875 175, — the total aiea under tillage having deeieased 
between 1875 and 1884 fiom 93,872 to 86,365 awes Of the coin 
ciops in 1884 oats occupied 23,055 acies, and gieeiu rope and potatoes 
19,835 The numbei of hoises between 1875 and 1884 mcieased 
fiom 7244 to 8292, of asses fiom 7588 to 8471 , cattle deeieased from 
97,658 to 89,458, sheep fiom 35,857 to 64,824 , pigs, again, meieabed 
fiom 19,726 to 26,996, goats fiom 3081 to 4745, and poultiy from 
277,113 to 305,509 Accoidmg to the landowneis return Sligo 
was divided among 856 piopiietors, possessing 448,397 acies at an 
annual value of £210,382, oi about 9s 4^d pei acie 'The piincipal 
piopiietois weie Colonel E H Cooper, 34,120 acics, Sii Eobeit 
Goie Booth, 31,774 , Ohailes W O’Haia, 21,070 , W R 0 Goie, 
21,019, Owen Wynne, 12,982, Colonel King Haimaii, 12,629 , 
Hon Evelyn Ashley, 12,426 , and Wilham Phibhs, 10,507 
Manufaclw es avd oihci Industries — Coarse w oollens and linens 
aie manufactmed foi home consumption, and theie aie tanneries, 
distilleiies, and breweries in the piincipal towns A oonsideiablc 
eneial tiade is cairicd on at the ports of Ballina (on the Moy) and 
hgo The fisheiies on the coast aie valuable, and theie are nn- 
poitant salmon fisheiics at the mouths of the iiveis 
Admtmst) ation and Population — The county is divided into 6 
baxonies, and contains 87paiishes and 4 paits of paiislies, and 1292 
townlands The county has thiee pool law unions — Diomoi e West, 
Shgo, and Tobeicuiry— with paits of the unions of Ballma and 
Boyle (Roscommon) It is in the Connaught ciiomt, and assizes 
aie held at Shgo and nuaitei sessions at Balljmote, Easky, and 
Shgo It IS m the Dublin railitaiy distiict, and there aie barracks 
at Sligo Foi paihameiitaiy lepiesentation the county lias since 
1885 formed two divisions (Korth and South), each letiunrag a 
memhei Between 1841 and 1851 the population deeieased fiom 
180,886 to 128,515 oi 29 pel cent , and by 1881 it had deeieased 
to 111,578 (55,144 males, 56,434 females), or 38 3 pei cent since 
1841 In 1881 the numbei of persons who could lead and wiite 
was 52,602, W’lio could lead only 15,574, who could neither load noi 
wiite 43,402 Theie weie 2326 who could speak lush only, while 
24,263 could speak lush and English Theie weie 10 supeiioi 
schools with 266 pupils, of whom 142 were Catholics and 124 Pro- 
testants, and 211 piimaiy schools with 13,714 pupils, of wdiom 
12,070 were Catholics and ]j644 Piotestants The piincipal towns are 
Sligo (population 10,808 in 1881), Balhna (1442 m Shgo and 4318 
in Mayo), Ballymote (1145), and Tobeieuny (1081) 

History and Anhqmhes — In the time of Ptolemy the distiiot 
was inhabited by the Nagnatm, the capital Hagnata beipg some- 
where near the site of the piesent town of Shgo Afteiwards it 
was possessed by a blanch of the O’Comiois, called O’Connoi Shgo 
On the landing of Heniy II it giadually fell into the powei of the 
De Buigos The distuct foimed pait of Connaught, which, in the 
leign of Elizabeth, was divided into seven counties On the lands 
of Cairow^moie, between Shgo and Ballysadaie, theie is axemailc- 
able collection of Diuidical remains, eonsisting of can ns, a ciicle, 
cromlechs, and pillai stones At Drumcliffe is the only lound 
towel nowiemaiuing in the county, and a beautiful Celtic cross 
13 feet in hei^it The pimcipal monastic nuns aie the abbey of 
St Eechan atl&llysadaie, with an ancient chuich displaying some 
cuiious architectuie of the 11th oi 12th century , the icmarkable 
gioup of bmldings on Inishmuiiay , and the abbey of Shgo, noticed 
undei the town below Theie are a considerable numbei of old 
castles, but none of special interest 

SLIGO, the chief town of the above county and an 
important seaport, is finely situated at the mouth of the 
Qeirvogue, near Lough Gill, 137 miles north-west of Dublin 
by rail The town is rather irregularly built and has a 
decayed appearance, which somewhat belies its actual pros- 
perity Eoimerly it was fortified by a castle and walls, 
but of these there are now no remains The abbey, 
founded m 1252 by Maurice Fitzgerald, lord-jnstice, is one 
of the finest monastic rums in Ireland It was partly- 
destroyed by fire m 1414 and again m 1642 Within 
recent years measures have been taken to preserve it 
Three sides of the cloister of the quadrangle still remain, 
and the lofty quadrangular tower at the junction of the 
nave and chancel is entire The eastern wundow, still 
very perfect, is of the date of the original structure The 
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principal modem limldings are tlie new Catholic cathedral, 
in. the Norman style with a finely sculptured doorway, 
the town-hall (1865-66), the county court-house, the cus- 
tom-house, the lunatic asylum, and the baiiachs The 
quays are commodious, and steamers ply to and fro be- 
tween Sligo and Glasgow, Liveipool, and Londonderry, — 
the principal exports being cattle, fowls, eggs, and butter, 
and the imports coal, non, timber, and piovisions The 
port is uiidei the contiol of haiboui commissioners Theie 
lb an important butter-market, aud maize, flour, and corn 
Tmlls The population in 1861 was 10,693, and m 1881 
it was 10,808 

A castle was built at Shgo by itlauiice Fitzgerald in 1242, which 
in 1270 was taken and destioyed by O’Donnell , in 1310 it was 
lebnilt by Richaid, earl of Ulstei, and was again partly destioyed 
in 1369 and 1394 Early m the leign of James I the town 
leeeivecl a market and two annual fans, m 1613 it was incorpoiated 
and leceived the piivileges of a boiough , and in 1621 it leceived 
a ehai tei of the staple In 1 6 41 it w as besieged by the Parliament- 
ary foices undei Su Chailes Coote, but was afteiwaids evacuated, 
anil occupied by the Royalists till the teiimnation of the wai In 
16SS it dcclaied m faioui ol James II , and, aftei being captmed 
by the Eniubkilleneis, was letaken bj General Saisfield, but ulti- 
mately snnendered to the eail of Granard The boiough was dis- 
fianclused m 1870 

SLIVEN, Slivno, Sblimnia, Islemniyb, or Islimye, 
an impoitant town of East Roumelia, situated at the 
southern base of the Balkans, 750 feet above the soa, 
wheie several mountain streams flow south to the Tunja, 
a tributary of the Maiitza The luxuriant foliage of its 
trees and the general pictuiesqueness of its appeaiance 
gain ill eftect by the contrast winch they present with the 
bare gneiss and porphyiy summits that use immediately 
to the noitli On the south it is sunounded by orchards, 
gardens, and extensive mulbeny plantations Besides a 
large number of mosques, the public buildings compiise a 
synagogue and fom Christian churches, but theie is 
nothing of much architectuial inteiest in the town A 
Government factory for the manufacture of military cloth- 
ing was established in 1834 , there is a good silk industry, 
and Sliven red wine is famous The population (Tuiks, 
Bulgarians, Aimeniaiis, Greeks, Jews, and Gipsies) was 
23,000 in 1873 

Sliven, the Sthfanos of the Byaantino waiteis, owes a good, deal of 
itsimpoitance to its stiategical position on one of thelians Balkan 
highways to Adiianoplo and the south In eaily times, when it 
was a subject of dispute between Byzantium and Bulgaiia, it 
generally followed the fate of Aidos and Mesombiia (Misivii) 
Aftei its capture by the Tinks (1388) it was one of the “voimk” 
towns which leinaiiicd exempt fiom taxes and weie allow'cd to elect 
their owm voivode , but those puvileges weie lost in the 16th cen- 
tuiy On 12tli August 1829 Sliven was occupned by the Russian 
army under Rudiger and Goitcliakoft 

SLOANE, SiE Haws (1660-1753), a celebrated collector 
and successful physician, was born on 16th April 1660 at 
Killileagh in county Down, Ireland, where his father had 
settled at the head of a Scotch colony sent over by James 
I He had as a youth a strong turn for collectmg objects 
of natuial history and other curiosities This led him to 
the study of medicine, which he went to London to pursue, 
directing his attention assiduously to botany, materia 
medica, and pharmacy His collecting propensities made 
him useful to the more philosophically minded Ray and 
Boyle, and procured him their patronage After four 
years in London he tiavelled through France, spending 
some time at Pans and Montpellier, and taking his M D 
degree at the university of Orange He returned to 
London with a consideiable collection of plants and other 
cuiiosities, of which the formei were sent to Ray and uti- 
lized by him for liis ffisto'i y of Plants Sloane was quickly 
elected into the Royal Society, and at the same time ho 
had the good foitnne to attract the notice of Sydenham, 
who took a fancy to him and gave him valuable introduc- 
tions to practice In 1687 he became fellow of the College 
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of Physicians, and took the opportunity of proceeding to 
Jamaica the same year as physician in the suite of the 
duke of Albemarle The duke died soon after landing, 
and Sloane’s visit lasted only fifteen months , but dm mg 
that time he got together about 800 new^ species of plants, 
the island being at the time viigin ground to the botanist 
Of these he published an elaboiate catalogue in Latin, 
and at a latei date (1707-25) he made the expeiience^ 
of his visit the subject of two sumptuous folio volumes 
His merits as a coUectoi were sufficient to give him a high 
place in the scientific ciicles of the time He became secie- 
tary to the Royal (Society in 1693, and edited its Tians- 
aMwm for twenty yeais His piactice as a physician 
among the upper classes was laige and lucrative, he is 
said to have inspired the memheis of the coiut and aiisto- 
cracy with the “greatest confidence in his prescriptions ” 
In the pamphlets written conceinmg Dr Cockhuin’s sale 
of a secret lemedy for dysentery and other fluxes, it was 
stated for the defence that Sloane himself did not disdain 
j the same kind of piofessional conduct , and theie is some 
coloui given to that charge by the fact that his only medi- 
cal piece, an Accoufit of a Medicine for Soreness, Weakness, 
and other Distempers of the Dyes (London, 1746) ivas not 
given to the world until its author was in his eighty-fifth 
year, and had letired from practice 

On the accession of George I Sloane was made physician- 
general to the army, and in 1716 was created a baronet, 
being the first medical practitioner to receive an heieditaiy 
title In 1719 he became piesident of the College of Phy- 
sicians, and held the office sixteen years In 1727 he suc- 
ceeded Su Isaac Newton in the presidential chan of the 
Royal Society, he letiied fiom it at the age of eighty, 
“much against the inclination of that respectable body, 
who chose Martin Folkes to succeed him, and in a public 
assembly thanked him for the gi eat and eminent sei vices 
which he had rendered thorn ” Sloane’s memory suivives 
more by his judicious investments than by anything that he 
contributed to the subject-matter of natural science or even 
of his own profession, his name is absolutely unknown in 
the histoiy of medicine, and his services to botany were 
such as, m the natuie of things, would be soon forgotten 
But his purchase of the manor of Chelsea has perpetuated 
hi 3 memory in the name of a “place,” a sheet, and a squaio 
His great stroke as a collector was to acquire (by beejuest, 
conditional on paying oflf ceitain debts) in 1701 the cabinet 
of William Com ten, who had made collecting the business 
of his life When Sloane letned from active woik in 1741 
his libiaiy and cabinet of cuiiosities, which he took with 
him from Bloomsbuiy to his house m Chelsea, had grown 
to he veiy extensive and of unique value On his death 
on 11th January 1753 he bequeathed liis books, manu- 
sciipts, prints, drawings, pictuies, medals, coins, seals, 
cameos, and other curiosities to the nation, on condition 
that parliament should pay to lus executors .£20,000, which 
was a good deal less than the value of the collection The 
bequest was accepted on those tcims by an Act passed the 
same year, and the collection, together with George II ’s 
loyal library, &c., was opened to the public at Bloomsbury 
as the Biitish Museum lu 1759 Among Ins otlioi acts of 
benevolence or munificence may be mentioned lus gift to 
the Apothecaries’ Company of tlie freehold of the botanical 
or physic gaiden, which they had lentcd from the Chelsea 
estate since 1673, also his help in starting the foundling 
hospital Sloane is described as having been a man of con- 
siderable presence and of couitly addiess 

Sep Weld, History of the Eoyal Society, i 450 (London, 1848) , 
and Mmik, Moll of the College of Physiaans, 2d ed , i 466 (Lon- 
don, 1878) 

SLODTZ, Ren^! Michel or Michel Angb (1716-1764), 
French sculptor, was born at Pans on 29th September 
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1715. He passed seventeen years of his life at Eome, 
■where he -was chosen to execute a statue of St Bruno, one 
of the best modern -works of the class in St Peter’s. He 
was also the sculptor of the tomb of Marquis Capponi in 
St John of the Florentines. Other -works of his are to 
be seen at the church of St Louis of France and at Santa | 
Maria della Scala. After his return to France, Slodtz, in 
conjunction with his brothers Sebastian and Paul, produced 
many decorative works in the churches of Paris, and, 
though much has been destroyed, his most considerable 
achievement — the tomb of Languet de Gergy in St Sul- 
pice — exists at the present day. He died at Paris on 26th 
October 1764. 

Slodtz had been, like his brothers, a member of the Academy of 
Painting and Seuiptnre, and many particulars of his life are pre- 
served in a memoir -ivritten by Cochin, and also in a letter from the 
same to the Gazette Litteraire, which -was reproduced by Castilhon 
in the Necrologe of 1766. Slodtz’s father (1655-1726) -was also a 
sculptor, horn at Antwerp ; he became a pupil of Girardon and 
■worked mostly under him at Versailles and the Tuileries. 

See 0. N. Cocliin, Mivi. ined., Paris, ISSl ; Barbet de Jouy, Soulptwy moderne 
du Louvre, Paris, 1856 ; Dussieux, Artistes Frungais a VFltranger, Paris, 1852. 

SLONIM, a district town of Eussia, in thb government 
of Grodno, 105 miles south-east of Grodno and 20 from 
the railway from Moscow to Warsaw, on the high craggy 
banks of the Schara. It derives its importance from this 
river, which is navigable and enters the system of the 
Oginski Canal connecting the Hiemen with the Dnieper. 
Corn, tar, and especially timber are exported annually to a 
large amount, which in 1882 reached the value of £20,700. 
The population was 21,110 in 1883. 

Stonim is a very old town, being mentioned in 1040, when 
Yaroslaff defeated the Lithuanians in its neighbourhood and com- 
pelled them to acluio-wledge his rule. In 1241 the Mongols, under 
Batyi, pillaged it and burned its -wooden fort. Owing to its position 
between Galician Eussia and Lithuania, it often changed hands 
until it was conquered by the Lithuanians in the 14th century. 
■From 1631 to 1685 it was the seat of the Lithuanian seim and 
became a flourishing city. In the 18th century, under the hetman 
Oginski, a canal was dug to connect the Schara with the Dnieper. 
Oginski embellished the city and founded there a printing-office. 
Russia annexed the town in 1795. 

SLOTH. The general characters by which the family 
Bradypodidse, are distinguished from the rest of the order 
Edentata have been given in the article Mammalia (vol. 
XV, p. 384), The sloths, as the animals of this family are 
called on account of the habitual sluggishness of their 



Two-toed sloth {Gholce,;pu3 hoffmann-t). 

movements, are the most strictly arboreal of all mammals, 
living entirely among the branches of trees, usually hang- 
ing under them, with their backs downwards, and clinging 
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to them with the simple hook-like organs to which the 
terminations of all their limbs are reduced. When they 
are obliged from any cause to descend to the ground, which 
they rarely, if ever, do voluntarily, their limbs, owing to 
tbeir unequal length and the peculiar conformation of the 
feet — ^which allows the animals to rest only on the outer 
edge — are most inefficient for terrestrial progression, and 
the sloths crawl along a level surface with considerable 
difficulty. Though generally slow and inactive, even when 
in their natural haunts, they can on occasions travel with 
considerable rapidity along the branches, and, as they do 
not leap, like most other arboreal creatures, they avail 
themselves of the swaying of the boughs by the wind to 
pass from tree to tree. They feed entirely on leaves and 
young shoots and fruits, which they gather in their mouth, 
the fore-limbs aiding in dragging boughs -within reach, but 
not being used as hands, as they are by monkeys, squirrels, 
&e. When sleeping they roll themselves up in a ball, 
and, owing to the dry shaggy character of their hair, are 
very inconspicuous among the mosses and lichens with 
which the trees of their native forests abound ; and the 
concealment thus afforded is heightened in some species 
by the peculiar greenish tint of the outer covering, — very 
uncommon in mammals. This is not due to the colour of 
the hair itself, but to the presence upon its surface of an 
alga, the lodgement of, which is facilitated by the fluted or 
rough surface of the exterior of the hair, and the growth 
of which is promoted by the dampness of the atmosphere 
in the gloomy tropical forest?, as it soon disappears from 
the hair of animals kept in captivity in England. Sloths 
are nocturnal, silent, inoffensive, and solitary fl.nima.la j and 
produce usually but one young at birth. They appear 
to show an almost reptilian tenacity of life, surviving the 
most severe injuries and large doses of poisons, and ex- 
hibiting longer persistence of irritability of muscular tissue 
after death than other mammals. 

The sloths were all included in the Linnean genua Bradypus, hut 
Illiger very properly separated the species with hut two claws on 
the fore-feet, under the name of Qholcepus, leaving Bmdypus for 
those with three. 

Genus Bmdypus, — Three-toed sloths. Teeth usually | on each 
side ; no tooth projecting greatly beyond the others ; the first in 
the upper ja-w much smaller than any of the others ; the first in 
the lower jaw broad and compressed j the grinding surfaces of all 
much cupped. Vertehrae : C 9, D and L 20 (of which 15 to 17 
hear ribs), S 6, C 11. All the known species present the remark- 
able peculiarity of possessing nine cervical vertebree, i.e., nine 
vertebrae in front of the one which bears the first thoracic rih (or 
first rib connected with the sternum, and corresponding in its 
general relations with the first rib of other mammals) ; but the 
ninth, and sometimes the eighth, bears a pair of short movable 
ribs. The-arms-or-foredimbs are considerably longer than the hind 
legs. The bones of the fore-arm are complete, free, and capable of 
pronation and supination. The hand is long, very narrow, habit- 
ually curved, and terminates in three pointed curved claws, in 
close apposition with each other ; they are, in fact, incapable of 
being divaricated, so that the hand is reduced to the condition of a 
triple hook, fit only, for the function of suspension from the boughs 
of trees. The foo-t closely resembles the hand in its general struc- 
ture and mode of use. The sole is habitually turned inwards and 
cannot be applied to tbe ground in walking. The tongue is short 
and soft, and the stomach large and complex, bearing some resem- 
blance to that of the ruminating animals. The -windpipe or trachea 
has the remarkable peculiarity among mammals — not unfrequent 
among birds and reptiles — of being folded on itself before it reaches 
the lungs. The mammae are two and pectoral in position. 

“Ai” is the common name given in books to the three-toed 
sloths. They were all comprised by Linnaeus under the species 
Bmdypus tridactylus. More recently Dr Gray has described as 
many ais eleven, ranged in two genera, Bradypus and Ardopitheaus ; 
but the distinctions which he assigns both to species and to genera 
do not bear close examination. Some are covered uniformly -with a 
grey or greyish, brown coat ; others have a dark collar of elongated 
hairs aroand the shoulders [B. torquatus) j some have the hair of 
the face very much shorter than that of the rest of the head and 
neck ; and others have a remarkable-looking patch of soft short hair 
on the back between -the shoulders, consistmg when_ best marked 
of a median stripe of glossy black, bordered on each side by bright 
XXll. — 21 


S L 0 — S M A 


162 

oiange, yellow, or white There aie also stnietuial diffeiences iii 
the skulls, as m the amount of inflation of the pteijigoid bones, 
which indicate leal diffeiences of species , hut the mateiials in oui 
museums aie not yet sufficient to coiielate these with external 
chaiacters and geogiaphical distiibutiou The habits of all aie 
appa’ ently alike They aie natives of Guiana, Brazil, and Peiu, 
and one if not two species {B mfuscatus and B castaiieiceps) 
extend noith of the Isthmus of Panama as far as Nicaiagua Of 
the foimei of these Dr Seeman says that, though geneially silent, 
a specimen in captivity utteied a sliiill sound like a monkey when 
foiubly palled away fiom the tiee to which it was holding ^ 

Qemia . g/w topiitf —Teeth | , the most anteiior m both jaws 
sepaiated hydin inteival fiom the others, very laige, canimfoim, 
wealing to a shaip, hevelled edge against the opposing tooth, the 
upper shutting in tiout of the lower when the month is closed, 
unlike the tine canines of heteiodont mammals Veitehiae 0 6 
or 7, D 23-24, L 3, S 7-8, C 4-6 One species {0 didadylus) has 
the oidmary numbei of vertebrse ui the neck , bnt an otheiwise 
closely alhecl foim {G hoffinanm) has hut six The tail is very 
rudunentaiy The hand geneiaUy lesemhles that of Bi adypus , hut 
theie aie only two functional digits, with claws, — ^those answeiing to 
the second and third of the typical pentadactyle mamas The 
stiucture of the hind limb geneially resembles that of Bi adypus, 
the appellation “two-toed” lefeniug only to the anteiioi limb, 
ffir m the foot the tliiee middle toes aie functionally developed and 
of neaily equal size G didadylus, which has been longest known, 
IS commonly called by the native name of JJmu It inhabits the 
foiests of Biazil C Jioffmaniu has a moie noithein geogiaphical 
range, extending fiom Ecundoi thiough Panama to Costa Eica 
Its voice, which is seldom heaid, is like the bleat of a sheep, and 
if the animal is seized it snoits violently Both species are veiy 
vaiiable in external coloiation (W H P ) 

SLOUGH, an uiban sanitaiy district of Buckingliam- 
shire, England, is situated on the Great Western Railway, 
18} miles west of London and 2 noitli of Windsoi 
Within recent years it has largely increased, and it con- 
tains a numbei of good shops and villas It is supplied 
with watei from artesian wells The parish church of St 
Mary, erected 1837, has been recently enlaiged Among 
other public buildings are the British orphan asylum, the 
Eton union workhouse, and the leading-room and hterary 
institute Sii William Herschel, the astronomer, resided 
at Slough, and theie constuicted his telescope The 
population of the urban sanitary district, which embraces 
parts of the parishes of Stoke Poges and Upton-cum-Chal- 
vey, in 1871 was 4509, and m 1881 (area, 401 acres) it 
was 5095 

SLOVAKS See Slavs 

SLOVENES See Slavs 
SLUG See Snail 

SLUTSK, a district town of Russia, in the government 
of Minsk, situated on the Stutcha river (tiihutaiy of the 
Pupet), 123 miles south of Minsk This old town is men- 
tioned in the 12th century as a dependency of Kieff, and, 
like other towns of the region, was devastate by the Tatais, 
and later suffered m the wars between Russia and Poland 
It 18 now merely a large village, whose mhabitants are 
chiefly engaged in agriculture, with a little trade in corn, 
timber, and wooden waies The immense maishy and 
woody tracts of the Polyesie (see Minsk) suiround it on 
all sides, the Stutcha being its chief means of communica- 
tion Its population remains almost stationary and was 
19,000 in 1883 

SMALLPOX, or Variola {vaius, “a pimple ”), an acute 
infectious disease characterized by fever and by the appear- 
ance on the surface of the body of au eiuption, which, after 
passing through various stages, dries up, leaving moie or 
less distinct cicatrices Pew diseases have been so destruc- 
tive to human life as smallpox, and it has ever been re- 
garded with horror alike from its fatality, its loathsome 
accompaniments and disfiguring effects, and from the fact 
that no age and condition of life are exempt from habihty 
to its occiinence Although in most civilized countries 
its lavages have been greatly limited by the protection 
afforded by vaccination, yet epidemic outbreaks are far 
^ Godniau and Salvin’s Biologia Genticdi Americana, p 184 


liom uncommon, affecting especially those who aie un- 
protected, 01 whose protection has become weakened by 
lapse of time 

Much obscurity surrounds the early history of smallpox 
It appears to have been imported into Europe from Asia, 
where it had been known and recognized from i emote 
antiquity The eaihest accounts of its existence leach 
back to the middle and end of the 6th century, when it 
was described by Piocopius and Gregory ot Tours as occur- 
iing in epidemic foim in Arabia, Egypt, and the south of 
Europe In one of the narratives of the expedition of the 
Abyssimans against Mecca (c 550) the usual mnaculoiis 
details are combined with a notice of smallpox bieakmg 
out among the mvaders ^ Not a few authorities, howevei, 
regaid these accounts as refeiring not to smallpox but to 
plague The most reliable statements as to the early exist- 
ence of the disease are found in Rhazes (see vol xv p 
806), by whom its symptoms were cleaily described, its 
pathology explamed by a humoral oi fermentation theoiy, 
and directions given foi its treatment During the period 
of the ciusades smallpox appeals to have spiead exten- 
sively through Europe, and hospitals foi its tieatment weie 
erected m many countries But at this period and for 
centuiies afterwards the refeiences to the subject include 
in all likelihood othei diseases, since no piecise distinction 
appears to have been made between the diffeient forms of 
eruptive fever until a comparatively recent date Small- 
pox was known in England as early as the 13th centiiiy, 
and had probably existed there befoie It appears to have 
been introduced into Ameiica shortly after the discovery 
of that continent, and there, as in Europe and thioughout 
the known world, destructive epidemics weie of fiequent 
occurrence during succeeding centuries 

The only known factoi m the origin of smallpox is con- Con- 
tagion, — this malady being piobably the most contagious of 
all diseases Its outbieak in epidemic foim in a locality 
may frequently be traced to the intioduction of a single 
case from a distance The most direct means of com- 
municating smallpox is inoculation (see below) By fai 
the most common cause of conveyance of the disease, 
howevei, is contact with the persons or the immediate 
surroundings of those already affected The atmospheio 
around a smallpox patient is charged with the products 
of the disease, which likewise cling tenaciously to clothing, 
furnituie, (fee The disease is probably communicable fiom 
its earliest mamfestations onwards to its close, but it is 
generally held that the most infectious period extends fiom 
the appearance of the eruption till the drying up of the 
pustules Smallpox may also readily be communicated 
by the bodies of those who have died fiom its effects 
No age IS exempt from susceptibility to smallpox In- 
fants aie occasionally boin with the eruption or its marks 
upon their bodies, proving that they had undergone the 
disease in utero Dark-skinned races are said to siiffei 
more readily and severely than whites One attack of 
smallpox as a rule confers immunity fiom any recurrence, 
hut there are numerous exceptions to this rule Over- 
crowding and all insanitary surroundings favour the spiead 
of smallpox where it has broken out, but the most in- 
fluential condition of all is the amount of protection 
afforded to a community by previous attacks and, especi- 
ally m the present day, by vaccination Such protection, 
although for a time most effectual, tends to become ex- 
hausted, unless renewed Hence m a large population 
there is always hkely to be an increasing number of indi- 
viduals who have become susceptible to smallpox This 
probably explains its occasional and even apparently 

® See Noldeke, Geschichte d&r Perser aus Tahan (Leyden, 1879), 
p 218 Noldeke thinks that tins notice may he taken from genuine 
historical tiadition, and seems to fand an allusion to it in an old poem 
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periodic epidemic outbieaks m large centres, and the 
well-known fact that the most severe cases occur at the 
commencement, — those least protected being necessaiily 
more liable to be first and most seriously attacked 
Sjmp ’\\Tiile the symptoms of smallpox are essentially the 
same in chaiacter m all cases, they are variously modified 
accoidmg to the form which the disease may assume, 
there being certam well-maiked varieties of this as of 
most other infectious maladies The following descnp- 
tion applies to an average case After the reception mto 
the system of the smallpox contagion the onset of the 
symptoms is preceded by a period of mcubation, durmg 
which the patient may or may not complam This period 
is believed to be from about ten to fouiteen days In cases 
of direct inoculation of the virus it is consideiably shorter 
The invasion of the symptoms is sudden and severe, in 
the foim of a rigor followed by fever (thepniwcwy/em), 
in which the temperature uses to 103° or 104° Tahr oi 
higher, notwithstanding that peispiration may be going on 
A quick pulse is present, together with thiist and con- 
stipation, while intense headache accompanied with vomit- 
ing and pain in the back is among the most chaiacteiistic 
of the initial symptoms Occasionally the disease is 
ushered in by convulsions Some authorities hold that 
the moie violent the invasion the more severe the attack 
is likely to prove These symptoms contmne with greater 
or less intensity throughout two entiie days, and durmg 
their course there may occasionally be noticed on various 
parts of the body, especially on the lower part of the 
abdomen and inner sides of the thighs, a di&se redness 
accompanied by slight spots of extravasation [peteJnx), 
the appearance somewhat lesemhhng that of scarlet fever 
These “prodromal rashes,” as they are termed, appear to 
be more frequent in some epidemics than in others, and 
they do not seem to have any special significance They 
are probably more frequently seen in cases of the mildest 
foim of smallpox (varioloid), referred to below On the 
thud day the characteristic eruption begins to make its 
appearance It is almost always first seen on the face, 
particularly about the forehead and roots of the hair, m 
the form of a general redness, but upon this surface 
theie may be felt by the finger numerous elevated points 
more or less thickly set together The eruption, which is 
accompanied by heat and itchmg, spreads ovei the face, 
trunk, and extremities in the course of a few hours, — con- 
tinuing, however, to come out more abundantly for one or 
two days It is always most marked on the exposed parts , 
but in such a case as that now described the individual 
“pocks” are separated from each other (discrete) On 
the second or third day after its appearance the eruption 
undergoes a change, — the pocks becoming vesicles filled 
with a clear fluid These vesicles attain to about the size 
of a pea, and in their centre there is a slight depression, 
giving the characteristic umbilicated appearance to the 
pock The clear contents of these vesicles gradually become 
turbid, and by the eighth or ninth day they are changed 
into pustules containing yellow matter, while at the same 
time they inciease still further m size and lose the central 
depression Accompanying this change there are great 
surrounding inflammation and swelling of the skin, which, 
wheie the eruption is thickly set, produce much disfigure- 
ment and render the features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as 
often happens, the pustules break The eiuption is present 
not only on the sbn but on mucous membranes, that of 
the mouth and throat being affected at an early period , 
and the swelhng produced here is not only a source of 
great discomfort but even of danger from the obstruction 
thus Occasioned in the upper portion of the air-passages 
The voice is hoarse and a copious flow of saliva comes from 


the mouth The mucous membrane of the nostrils is simi- 
laily affected, while that of the eyes may also be involved, 
to the danger of permanent impairment of sight The 
febrile symptoms which usheied in the disease undergo 
marked abatement on the appearance of the eruption on 
the third day, but on the eighth or ninth, when the 
vesicles become converted mto pustules, there is a return 
of the fever {secondary or suppuiative fever), often to a 
seveie extent, and not unfrequently accompanied by pro- 
minent nervous phenomena, such as great restlessness, 
delirium, or coma On the eleventh or twelfth day the 
pustules show signs of drying up (desiccation), and along 
with this the febnle symptoms decline Great itching 
of the skm attends this stage The scabs produced by 
the dried pustules gradually fall off and a leddish brown 
spot remains, which, accoring to the depth of skm in- 
volved in the disease, leaves a permanent white depressed 
scar, — this “pitting” so chaiacteiistic of smallpox being 
specially marked on the face Convalescence in this foim 
of the disease is as a rule unmteiiupted 
There are ceitain varieties of smallpox depending upon Taneties 
the form it assumes or the intensity of the symptoms 
Confluent smallpox l^amola conflnens), while essentially the 
same in its general characters as the foim already described, 
diffeis fiom it m the much greater severity of all the 
symptoms even from the onset, and particularly m regard 
to the eruption, which, mstead of showing itself in isolated 
pocks, appears in large patches run together, giving a 
blistered aspect to the affected skin This confluent condi- 
tion IS almost entirely confined to the face, and produces 
shocking disfigurement, while subsequently deep scars re- 
main and the hair may be lost The mucous membranes 
suffer in a similar degree of severity, and dangerous com- 
plications may aiise fiom the presence of the disease m 
the month, throat, and eyes Both the primary and 
secondary feveis are extremely seveie The mortality is 
very high, and it is generally estimated that at least 50 
per cent of such cases piove fatal, either from the vio- 
lence of the disease oi from one or other of the numerous 
comphcations which are specially apt to attend upon it 
Convalescence is apt to be slow and interrupted Another 
variety is that in which the eruption assumes the heemoi- 
thagve form owmg to bleeding taking place into the pocks 
after their formation This is apt to be accompanied with 
hemorrhages from various mucous surfaces (particularly in 
the case of females), occasionally to a dangerous degree 
and with symptoms of great prostration Many of such 
cases piove fatal A still more serious form is that termed 
mahgnant smallpox, in which, as in the malignant forms 
of other mfectious diseases (see Measles and Scaelet 
Fever), the patient is from the onset overwhelmed with 
the poison and quickly succumbs, — the rash scarcely, if at 
all, appearing or showing the hmmorrhagic or purpuiic 
character Such cases are, however, comparatively rare 
The term vanolcnd or modified smallpox is applied to 
cases occurring m persons constitutionally hut httle sus- 
ceptible to the disease, or in whom the protective influence 
of vaccination or a previous attack of smallpox still to 
some extent exists Cases of this mild kind aie of very 
common occurrence where vaccination has been systematic- 
ally carried out As compared with an average case of 
the unmodified disease as above described, this form is 
very marked, the differences extending to all the phenomena 
of the disease (1) As regards its onset, the initial fever 
IS much milder and the premonitory symptoms altogether 
less in seventy (2) As regards the eruption, the number 
of pocks IS smaller, often only a few and mostly upon the 
body They not unfrequently abort before reaching the 
stage of suppuration, but should they proceed to this 
stage the secondary fever is extremely slight or even 
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absent There is little oi no pitting (3) As legards com- 
plications and injurious lesultSj these are larely seen and 
the risk to life is insignificant 

Attendant Various circumstances affect the mortahty in ordinary 
circum smallpox and increase the dangers attendant; upon it 
stances chaiacter of the epidemic has an important influence 
In some outbreaks the type of the disease is much more 
severe than in others, and the mortahty consequently 
greater Smallpox is most fatal at the extremes of hie, 
except in the case of vaccinated infants, m whom there is 
immunity from the disease Again, any ordinary case 
with discrete eruption is serious, and a case of confluent 
or even semi-confluent chaiacter is much moie grave, while 
the haemorrhagic vaiiety is frequently and the malignant 
always fatal Numerous and often dangerous complica- 
tions, although liable to arise in all eases, are more apt to 
occur in the severer forms, and in geneial at or after the 
supervention of the secondary fever The most important 
aie inflammatory affections of the respiiatoiy organs, such 
as bronchitis, plemisy, or pneumonia, diphtheritic condi- 
tions of the throat, and swelling ot the mucous membrane 
of the laiyux and trachea Destructive ulceration affect- 
ing the eyes or eais are well-known and formidable dan- 
geis, while various affections of the skin, m the form of 
eiysipelas, abscess, or carbuncles, are of not infrequent 
occuuence Persons of enfeebled health, and those whose 
constitutions are impaired by intemperance, readily suc- 
cumb to attacks of smallpox, even of comparatively mild 
character, as do also pregnant women, to whom this dis- 
ease IS peculiarly dangerous 

Vaccina The most impoitant of all the conditions tending to 
tion affect the moitahty from smallpox, ahke in the individual 
and the community, is the protection affoided by Vaccina- 
tion {<iv) During the first decade of life, if vaccination 
has been fuUy and successfully aecomphshed m infancy, 
the risk of death from smallpox is ml , hut, should the 
disease be caught — which is improbable — it will in all 
likelihood show itself in the mild form of varioloid As 
regal ds levaccination, it has been found m all smallpox 
hospitals that the attendants and nurses escape the disease 
when revaccinated In the exiierience of the late Dr 
Waller Lewis in the case of an average of 10,604: persons 
peiinanently employed in the General Post Office, London, 
all of whom had to be revacciuated on admission, it was 
proved that in the ten years 1870-79 not a single fatal 
case of smallpox occurred, and only ten mild cases weie 
seen during a period embracing two epidemics 
Treat T^eatme^vt — The treatment of smallpox is conducted 

upon the same general pi maples as that for the other 
infectious diseases (see Choleea, Diphtheria, Measles, 
Scarlet Fever) The establishment of smallpox hospitals 
separated as far as possible from populous localities, and 
the prompt removal of cases of the disease where practi- 
cable, as well as the diligent prosecution of vaccination and 
revaccmation, are among the first leqiurements The plan 
introduced into seveial large towns of compulsory notifica- 
tion of infectious diseases has much to lecommend it The 
special treatment apphcable to a person suffering from 
smallpox includes m the fiist place the pioviding competent 
nurses, who, together with all otheis m the neighbourhood 
of the patient, should he duly protected by recent vaccina- 
tion The patient should he on a soft bed m a well-venti- 
lated hut somewhat darkened room and be fed with the 
lighter forms of nutriment, such as milk, soups, &c The 
skm should be sponged occasionally with tepid water, and 
the mouth and throat washed with a solution of chlorate 
of potash, Condy’s fluid, or other safe disinfectant In a 
severe case, with evidence of much prostration, stimulants 
may be advantageously employed The patient should be 
always carefully watched, and special vigilance is called 
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for where dehrmm exists This symptom may sometimes 
be lessened by sedatives, such as opium, the bromides, 

01 chloial With the view of preventing pitting many 
apphcations have been pioposed, but piobably the best 
aie cold oi tepid compresses of light weight kept constantly 
applied over the face and eyes The water out of which 
these are wrung may be a weak solution of caiholic oi 
boracic acid "^en the pustules have dried up the itching 
this pioduces may be much relieved by the application of 
oil or vaseline Complications are to he dealt with as they 
arise and the severer forms of the disease treated in refei- 
ence to the special symptoms piesented In cases where 
the eruption is tardy of appearing and the attack threatens 
to assume the malignant form, the writer has seen marked 
benefit attend the use of the wet pack Disinfectants 
should he abundantly employed in the lOom and its vicinity, 
and aU clothmg, &c , in contact with the patient should be 
burnt 

Inocidatton — Previous to the introduction of vaccination Inoc 
the method of preventive treatment by what was known 
as inoculation had been employed This consisted in in- 
ti oducing into the system — iii a similar way to the method 
now commonly employed in vaccination — the smallpox 
virus from a mild case with the view of leproducing the 
disease also in a mild form m the person inoculated, and 
thus affoidmg him protection from furthei attack This 
plan had apparently been resoited to by Eastern nations 
from an early period in the histoiy of the disease It was 
known to be extensively practised m Tuikey in the begin- 
ning of the 18th century, when, chiefly thiongh the letters 
of Lady Mary Wortley Montagu, it became known and was 
speedily adopted m England Theie is no doubt, both 
from the statistics of the Smallpox and Inoculation Hospital, 
London, and from the testimony of physicians throughout 
the country, that this practice made a marked impiession 
upon the fatality of the disease, and was itself attended 
with extremely little iisk to life The objections to it, 
however, weie gieat, for, although usually conveying the 
smallpox 111 a mild form, it not unfrequently took effect 
severely, and, while death might be averted, the disfiguring 
results of the disease remained Furthei, each inoculated 
person upon whom the operation took effect became for 
the time being a possible source of infection to otheis, and 
in point of fact the practice tended to spiead the disease 
and so to inciease the general mortality Although inocu- 
lation continued to be practised foi a number of years 
subsequently to Jeuner’s gieat discoveiy, it giadiially be- 
came displaced by that vastly siipenoi and safei preventive 
In 1840 an Act of Parliament was passed lendeiing small- 
pox inoculation unlawful in England (j o a ) 

SMART, CriEisTOPHER (1722-1771), Enghsli poet, was 
born at Shipbourne in Kent on 1 1th April 1722 The dis- 
coveiy that Smart was anything more than an unfoitunate 
Bohemian of letters who wrote much uninteresting verse 
I of second-rate 18tli-century quality is quite recent After 
one or another of his superseded tianslations oi ineffective 
exercises in heroics had in turn been assigned the place of 
honour as his representative liteiary work, his real master- 
piece was discerned in a poem which, except foi a lepimt 
issued m 1819, had been singularly oveilooked, and even 
omitted fiom the collected editions of his poetiy The 
history of this poem, A Smg to Dand, is somewhat re- 
maikahle It was written m the saner moments of con- 
finement for a fit of insanity, and was, it is said, on not 
unimpeachable authoiity perhaps, indented with an iron 
nail or a key on the wall of the cell in default of other 
means of writing The real facts of the case would seem 
to he that the unfortunate poet insciihed one or two stanzas 
lu the manner assorted, and that he either dictated or was 
given the materials wherewith to wute the rest of the poem 
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There is no internal evidence of any morbid ongm, how- 
ever, for the poem is full of a healthy and virile energy 
As a boy he was dehcate and precocious, vnth a facile gift 
of verse, which already won him a certain notoiiety, of not 
the best effect haply, at Durham school, whither he had 
been sent on leaving a preparatory school at Maidstone 
During a hohday visit to Raby castle his boyish gifts 
attracted the interest of the duchess of Cle\ eland, who 
made him an allowance of £40 a yeai, which was con- 
tinued until her death, and which possibly served fuither 
to weaken his self-reliance At Cambridge, where he was 
entered at Pemhioke Hall in 1739, he led a lathei dissi- 
pated life, getting heavily into debt, and, while he easily 
excelled m certain congenial branches of study, he paid 
little attention to the usual college routine In spite of 
his irregularities, he was made a fellow of his college in 
1745, and at a later date won the newly instituted Seaton 
prize for an Enghsh poem, — the subject each year being 
one of “the attributes of the Supreme Being” Smart 
gained this prize five tomes in aU Resoiting then to 
London and marrying there a daughter-in-law of Newbery, 
the pubhsher, the poet attempted to make a living by 
literary hack-work and journalism, but sank giadually 
into difficulties through his improvident and dissipated 
habits, so that his wife and children were at last obliged 
to leave him His misfortunes seem to have culminated 
in the fit of insanity associated with A Song to Damd, 
which was published in 1763, and m 1771 Smart died 
from the effects of poverty and disease 

Amid all lus miseries Smait must have been falily mdustnous 
if luss journalistic work was at all pioportiouate to his moie sub- 
stantial literary productions Of all that he mote, howevei, A 
Soiig to David ivill alone beai the test of time Unlike in its simple 
foiceful treatment and impressive directness ot expicssion, as has 
been said, to anything else m ISth-centuy poetry, the poem on 
analysis is found to depend foi its uiiiq_ue effect also upon a ceitain 
ingenuity of constiuction, and the novel way in which David’s 
ideal qualities aia enliiged upou This mil be moie leadily undei- 
stood on refeienoe to the following veise, the fixst twelve woxds of 
which become m turn the key-notes, so to speak, of the twelve 
succeeding verses — 

“ Gieat, valnnt, pious, good, and clean, 

Sublime, contemplative, serene, 

Strong, constant, pleasant, wise ' 

Bnglit eflluence of exceeding giaee. 

Best man i — the swiftness, and the lace, 

Tlie peul, and the pnze 

The last line is cliaiacteristio of anotliei peeuliaiity in A Semg to 
David, the effective use of alliteration to complete the initial eneigy 
of the stanza m many instances But m the poem thioughont is 
revealed a poetic quality which eludes critical analysis and gives 
its wiiter an exceptional mteiest haidly maintained by his othei 
works 

A Song to Bavul is found m somewhat shortened form in Ward’s English Poets, 
vol 111 , and Smart's other poems aie given in Anderson s British Poets 
%ol XI , which contains also a full account of his life 

SMEATOH, JoHhT (1724-1792), Enghsh civil engineer, 
the son of an attorney, was born at Austhorpe Lodge, near 
Leeds, on 8tli June 1724 He received a good education at 
the giammar-school of Leeds, displaymg special proficiency 
in geometry and arithmetic At a very early age he 
evinced a great liking for the use of mechamcal tools, and 
in his fourteenth or fifteenth year contrived to make a 
turning-lathe On leaving school in his sixteenth year he 
was employed in his father’s office, hut, after attending for 
some months in 1742 the courts at "Westmmster TTa U, he 
earnestly requested to be allowed to follow some mechani- 
cal profession He became apprentice to a philosophical 
instriunent maker, and in 1750 set up m business on his 
own account Besides improving various mathematical 
instrumentfe used in navigation and astronomy, he earned 
on several experiments in regard to other mechanical 
appliances, amongst the most important being a senes on 
which he founded a paper — for which he received the 
Copley medal of the Eoyal Society m 1759 — entitled An 
Ex^enmmtal Inquvrg conceimng the Native Powers of 
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Water and Wind to twin Mills and othei Machines depend- 
ing on a Cireidar Motion In 1764 he made a torn of 
the Low Countries to study the great canal works of foreign 
engineers Already by lus papers read bofoie the Eoyal 
Society and his mtei course with scientific men his abilities 
as an engineer had become well known, and m 1756 
apphcation was made to him to reconstiuct the Eddystone 
lighthouse, which had been burnt doivn in Decembei of the 
previous year (see Lighthouse, vol nv p 616) Smeaton 
now began to be much consulted in regard to aU. kinds of 
important engmeeiing projects, including river navigation, 
the drainage of fens, the designing of harbouis, and the 
repair and con&tiuction of budges, owing to the thoiough 
engineering skill he displayed m every operation he under- 
took In judging of his achievements it ought to be 
remembered that he was the piecui&or of the great modern 
engineers James Watt said of him, “ His example and 
piecepts have mads us all engineers ” He combined in a 
remaikable degiee theoretical with practical skill, much of 
his success being due to the fact that, as Stevenson states, 
“he was an incessant experimenter” A consideiable 
poition of his time was also devoted to astronomical studies 
and observations, on which lie lead various papers before 
the Eoyal Society In oidor to prepare an account of 
the various works on which he had been engaged as an 
engineer, Smeaton resolved to retire from his profession, 
but he only lived to complete m 1791 his Narrative o/ the 
Building of JEddy stone Lighthouse He died at Austhorp e, 
28th October 1792, and was buried in the old parish church 
of Whitkirk 

See A Short harraiwe of the Qcnius, Life, and Works of the late 
Mr John Smeaton, 1793 , and Smiles, Lms of the Engwieerb 

SMELL IS a sensation excited by the contact with the 
olfactory region of certain substances, usually in a gaseous 
condition and necessaiily in a state of fine subdivision 
The sense is widely distributed throughout the animal 
kingdom The lower ammals, especially those breathing 
in water, become cognizant of the presence of odoriferous 
matter near them without touch, vision, or hearing, and 
we suppose that they do so by some sense of taste or 
smell, or a combination of both In such cases smell has 
been appropriately termed “taste at a distance,” by which 
IS meant that particles of matter may be diffused through 
the watei so as to come into contact with the terminal 
organ and give rise to a sensation such as would have 
been excited had the matter from which the particles 
emanated come directly into contact with the nerve-end- 
ings It IS therefore of no great importance whether such 
sensations m humble aquatic oiganisms are termed taste 
or smell In the higher air-bieathing animals, however, 
the senses are differentiated that of taste is found at the 
entrance of the ahmentaiy canal, whilst that of smell 
guards the opening of the respiratory tract This view 
assists in the interpretation of various structures met wuth 
m the lower forms which have been fairly regarded by 
naturalists as olfactory organs 

Gomparahve View of Qlfactonj Organs —In vaiious Meduseo 
pit-like depieasions, lined with ciliated epithelium, on the doisal 
aide of the excavation m which the “maigmal” bodies aie found, 
have been called olfactoiy legions In many Arthi opocla the sense 
of smell IS located m delicate tnhulai stiuctuies, or conical pi ojec- 
tious, found on the antenna and connected with nerves Simdai 
oigans aie met with in Crustacea In Cyclops {Oopepoda), Isopoda, 
and Thvracostraca olfactory hairs are present as delicate "appen 
dages of the antenoi antemiee, chiefly in the male sex. In 
Sedmopoda the anterior anteunse have a comh-like prommence 
beanng a groat number of olfactoij hairs Insecta have olfactory 
organs laigely developed, usually in the foim of hairs, cones, or 
knohs on the antennfe, and connected with gai^hated nerve end 
mgs Olfactoiy organs are also met with in Motlusoa * in Lamelh 
Iranehiata they appear as hairs on the margin of the mantle , 
in aquatic Casteropoda as tufts of hairs scattered over the sur 
face of the body and specially aggregated in those parts whera 
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tactile sensibility is higlily deyeloped, m tenestml Oasteiopo^ 
the anteniife have on their end plates a nunibei of club-shaped cells 
mth rods, ivhich aie held to be olfaetoiy, and lecently in the 
same class Sprengel has shown that an oigan “which was supposed 
to be a ludmieiitary gill, and is innervated horn the supia-mtestinal 
ganglion/* lias an olfactoiy function In Ascidict^ns th.e olfactoiy 
le^non is believed to be a depiession on the wall of the pharynx, 
situated iii front of the ganglion, and lined with ciliated epithelium 

In Fishes the olfactory oigans consist of a membrane (the pitui- 
tary menibiane) lining one oi two pits, to which the olfactory or 
iirst pair of cranial iieives aie distributed This highly vascular 
membiane is usually thiown into numeions folds, so as to admit 
of an evtensive suiface being packed into small space, and it is 
coveied by ciliated epitbelmm In tbe lowest vertebrate, AsnpM- 
ojcus, the oliactory oigan is a simple unsymmetiieal pit at the 
anteiior end of the nei vons system In the hag fishes {MyoaiadiB) 
the olfactoiy pit has a posteiior opening which pieices the palate 
and can be closed by a valvular apparatus In the lampieys 
iPetromyzon) the flask-shaped nasal sac opens on the top of the 
head, and from this a tube descends which expands into a blind 
sac towaids the base of the skull In all othei lishes the olfactoiy 
oigans aie double and have no communication with the mouth In 
osseous fishes the olfactoiy capsules oi sacs are coveied mth skin 
winch is usually pieiced hy two openings foi each sac Some, such 
as thewiasses, have a single nasal opening, andwheie theie aie 
two the anteiioi can he closed hy a valve The olfactoiy legion 
may be extensive owing to the pituitary memhiane being tbionn 
into plaits 01 folds, and it may be divided into two poitions, one 
guite smooth and the othei phcated The smooth poition, piob 
ably acting as a leseivon, may be large, extending dcwn to the 
palate, as m the mackeiel, or to the hack pait of the palate, as in 
the wolf fish (Owen) The nasal cavities exist below the snout in 
shaiks, near the angles of the mouth in the rays, and beneath the 
foie pait of the head, behind the base of the lo&tinm, in the saw 
fish In such fishes the olfactory organ is guaided by valves, con 
taming caitilaginous pilates moved by muscles, and we may theie 
foie conclude with Owen “that these fishes scent as well as smell, 
i C) actively seal oh. foi odorifeioiis impiBSsioiis by lapndly clianguig 
the current of watei thiongh the olfactory sac “ 

The olfactoiy oigans ot Amphibia aie always paiied cavities, 
opening inteinally eithei anteiioily within the lips oi fmthei 
hack, as in the batiachians and salamandiines In the Pei&im- 
iiaticlmtes (Siien, Pioteus, Axolotl) theie aie no outward signs of 
olfactoiy organs, and the thick uppei lip must he laised to bring 
the plicated sac with its two lemote orifices into view (Owen) In 
the Tnionidg? (newts) and Salamandwm (salamanders) the olfac- 
toiy membiane is smooth and lines an oval bag having an external 
nostiil, guaided by a valvular fold of skui, and a palatal opening 
Fioga and toads [JBatrachia) have also an external nostiil with a 
flap of skill, and the palatal opening is wide and neai the foie pait 
of the mouth The skulls of extinct sannans of marme habits 
{IcUhyosaunis and Plesiosaurus) show that the cxteinal nostrils 
opened neai the orbits at a distance from the muzzle In snakes 
{Ophulia) the external nostiils aie double, and tlie inteiiml nostiil 
IS single and in the median hue In watei snakes the exteinal 
oufices can he closed by valves 

lu Ohelonia (tuitles, tortoises) and in Or ocodihaihe external nasal 
opening is single and near the end of the snout, but in CFiclonm 
the nostiils aie leally distinct, although then exteiual apei tines 
coincide In the tuitle the nasal cavity is laige and contains a 
twisted shell-like caitilage, so as to give extent of siufaee to the 
daikly pigmented and highly vascular pituitary membiane In 
the ciocodiles and alligatois the nostiils can he closed by a valvulai 
lobe, and in the gavials {Mhamphostoma gangeticum and JUiynolw- 
sicchus schUgehi) the integument can be laised lound the nostril 
m the form of a tube so as to bung the onfico to the suiface of the 
water without exposing the other parts of the head (Owen) In all 
Grooodiha the nasal cavity is of gi'eat length, commencing at the 
foio pait of the muzzle and ending beneath the occiput by a single 
aperture, and the suiface of this long olfactoiy meatus is increased 
by the meatus communieatmg with laige cells oi sinuses In snakes 
and hzaids a second olfactory organ is found embedded between the 
turbinals and the vomei and is known as “Jacobson’s oigan ” It has 
the form of a cup or depression loiind a caitilaginous papilla and is 
supplied by a nerve which arises from the end of the olfactory lobe 

The olfactoiy oigans of Birds are somewhat similai to those of 
the cold-blooded reptiles and amphibians in that “tlie external 
nostiils are simple perfoiations, having no movable cartilages oi 
muscles piovidecl foi dilating or contracting their apeitmes, as in 
mammalia” (Owen) The extent of the olfactory smface is in- 
ci eased by projections and folds of turbinated bones and not by 
large accessoiy cavities With the exception of the apteryx and 
dmornis, the olfactory neive passes out of the skull by a smgle 
foi amen The external nostrils aie in the majority of birds placed 
at the sides of the upper mandible , but in some cases, as in the 
toucans, they are found at the base of the bill, and in the apteiyx 
they open at the extremity of the long uppei mandible In heions 


the apertures aie so small as scarcely to admit the point of a pm , 
and in the pelicans they are wanting, and odours get access to 
the olfactory organ from the palate The Easores (scratchmg birds) 
have the nostrils defended by a scale, and the crows [Oorvidm) have 
a bunch of stiff featheis for the same purpose The septum or 
paitition between the nostiils is usually complete and is formed of 
bone and caitilage The outei wall of each nasal passage is 
furnished unth three tuibiiial or twisted shell-like bones, of which 
the middle is the largest, thus aflfoidmg a considerable extent of 
olfactory surface In most birds there are two posteiior nasal 
apertures communicating with the jialate , but in some, as in the 
coimoraut and gaunet, the passages unite and theie is only one 
openmg In birds the upper pait of the nasal passage is more 
especially devoted to the sense of smell, whilst the lowei part may 
be legarded as the beginning of the lespiratory tract This is in- 
dicated by the arrangement of the neives, the olfactory nerve being 
distributed to the membrane coveimg the septum and the supenor 
and middle tuibinated bones, whilst the lowei poition and lower 
tuibinals are supplied by the fifth neive,— a nerve of geneial sensi- 
bility The upper turbinals leach their greatest development iii the 
apteryx, wheie they aie attached, according to Owen, to the whole 
outer part of the prefrontals This bud has amongst buds the 
laigest olfactoiy nerves in propoitioii to its size, and it would 
appeal to be guided by the sense of smell to the vvoims that foim 
its food A contrast as legaids the anatomical ariangements for 
the olfactoiy sense is well seen on compaimg the tuikey with the 
vultuie In the turkey the olfactoiy nerve is small, about one- 
fifth the size of that m the vultuie, and is distributed ovei a small 
middle tiiibinal, theie being no extension over a supeiioi tuibinal 
The vulture, on the othei hand, has a large nerve and the olfactoiy 
legion IS extensive, owing to the lazgely developed sujieiioi turbmal 
bone Theie can be no doubt that the cai non -eating vultuie is 
guided from gieat distances to its food by the sense of smell, 
although it will be assisted by its poweiM sense of vision 
The sense of smell reaches its highest development in Mammalia 
The anatomical suiface is enoimously extended in many cases, not 
only by the complication of the ethmoidal labyrinth, but also by 
the nasal passages communicating with spaces m the iieiglibouimg 
ciainal and facial bones The olfactoiy neives also aie very numcr 
ous and aiise fiom a special encephalic centre They pass out of 
the skull by numeions holes in the ciibiiform oi sieve-like plate of 
the juefrontal bone, winch, on account of this pecnliaiity, is called 
the ethmoid bone These neives inmify on the olfactoiy membiane, 
covering the uppei or ethmo-tinbinal bones The cavity contain- 
ing the oigan of smell is bounded by the prefrontal, voineiine, 
nasal, sphenoid, pteiygoid, palatine, maxillaiy, and piemaxillaiy 
bones, and it is tisiially m connexion with air-cavities oi sinuses 
in many oi all of the bones of the skull The median partition 
by which the two nostiils aie foimed consists of hone and cartilage 
and IS bmlt up by piocesses of the preficntals, the vomer, and by 
the iidges of the nasals, palatines, maxillaries, and piemaxillaues 
with which the vomei articulates Each passage thus foimed is 
the beginning of the lespnatoiy tiact, and is continued foi vvaids 
into amoie oi less mobile part called a nose, snout, oi proboscis, 
whilst posteiioily it communicates with the uppei jiait of the 
phaiynx, into which opens the windpi]ie On the outci wall there 
aie tiuoe tiubmal bones — supciioi, middle, and infeiioi — dividing 
partially the nasal cavity into tlnee meatuses or passages The 
supeiioi meatus is between the supoiioi and middle tuibinated 
bones, the middle meatus between the middle and mfeiioi 
tuibinated bones, and the mfeiior meatus between the mfoiioi 
turbinated bones and the floor of the noso (see Anatomy, vol i 
p 823, fig 7 , also vol i. pi XIX fig 2) Many of tho lower 
mammals have in addition a piocess horn tho fiontal and nasal 
bones, sometimes caUod thesnpoiioi spongy bone, which is not the 
same as the superior tuibinated, as desenhed in the anatomy of the 
human bemg Tho extent of olfactoiy smface is enormously 
inci eased by numoions plicse oi piooosses of bone which to a gieat 
extent mask the comparatively simple auangement above described 
In OimtJiorTiymhus^Qieis a single olfactoiy nerve escaping through 
an apeiture in the inefiontal bone , lu Echidna, the othei mombei 
of the Monotieinata, there aio numeions olfactory nerves and a laige 
development of etlimo-tuibiiials In many Marsupials the sense of 
smell is laigcly developed, and in some {Osphrantcr) the turbinated 
bones aie so laige as to cause a latoial bulging of the nasal cavity, 
foimmg a marked foatuie of the skull In Jtodents the othmo-tui 
binals maybe subdivided into lamella} so as to increase the olfactory 
smface , such is the case in the common haia In the poicupino 
the sinuses developed fiom tho olfactoiy cavity are of laige size, 
foiming a spongy mass suiiounding the cavity of the skull in 
which the anteiior poition of tho biaiix lies In Insechwra the 
olfactoiy suiface is veiy laige Thus in the mole the othmo-tur- 
bmal has not fewer than eight lamellse ox plates and the external 
nose IS developed into a snout capable of considerable movement 
Such a snout is very laige and mobile in the elephant shrews 
Armadillos and ant-eaters (Edentata) have a strong sense of smell 
Thus m JDasypus the nasal portion of the skull is about equal in 
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volume to all tlie rest, and in GhlariiydopTioriis (dwarf armadillo) the 
frontals are raised “ into a pair of domes ” by sinuses in them com- 
municating with the large olfactory cavity. Inmost armadillos 
the external nose is strengthened by small bones. The air sinuses 
in the sloth extend upwards into the frontals and downwards into 
the sphenoid hone, hlo Cetaceans have olfactory organs, except the 
baleen or whalebone whales, and thus are devoid of the sense of 
smell. In the manatee {Sireiiia) the nasal openings are placed 
far forwards and have movable cartilages, and the hony walls of 
the nasal passages are not extensive in proportion to the size of 
the rest of the skull. The elephants {Proboscidea) have the part 
of the nasal cavity concerned in smell contracted and nan-ow, hut 
the cavity is prolonged into the trunk, at the end of which are the 
nostrils ; the nasal cavity communicates with sinuses permeating 
every bone of the cranium. The tapirs have a shorter but very 
mobile proboscis, and the development of the nasal passages is ex- 
tensive. The horse has the power of dilating and contracting each 
nostril, and the cribriform plates transmit very numerous olfactory 
nerves from the olfactory bulbs, which are large in proportion to 
the size of the rest of the brain. The Suidae (swine) have a large 
and complex olfactory region ; the accessory sinuses or spaces 
attain a great development ; the nose is prolonged and tnincate, 
the cartilages forming a complete tube, which is a continuation of 
the hony nostrils, and these tubes open on a naked disk. In the 
ox and sheep the olfactory region is large, but not so lai’ge as in 
the horse. The external, glandular, and moist part of the nose is 
a linear tract running from the mid-furrow of the upper lip to the 
oblique nostril in the sheep, and this portion passes through many 
gradations in size, as seen in the roebuck, fallow-deer, red-deer, 
and the ox. The Carnivora have the ethmo-turhinal and maxillo- 
turbinal regions even more largely developed than in SerMvora, 
and the latter portion reaches its maximum in the seals, where 
“these turbinals seem to block up the entry of the nasal resih- 
ratory passages, and must warm the air in arctic latitudes as 
well as arrest every indication from the effluvia of alimentary 
substances or prey ” (Owen). In Qmdrumana the nasal chamber 
becomes shorter and gains in depth, but not proportionally. 
In the platyrhine monkeys the cartilage forming the septum 
becomes flattened anteriorly, pushing the nostrils outwards. In 
the catarrhines this flattening is much less, so that the nostrils are 
approximated. In both groups the nosti-ils are not terminal. In 
Man the chief characteristic is the prominence of the fore part of 
the chambers, with the nostrils on the lower surface, and the nose 
is supported by eleven pieces of cartilage, of which one is medial, 
the others lateral, in five pairs. The size and form of the septal 
or medial cartilage mainly determine the shape and prominence of 
the nose. It is least developed but thickest in the Negro and 
Papuan races. (Por a description of the muscles of the nose in 
man, see Anatomy, vol. i. p, 837.) _ 

Tke interior of the nose is divided physiologicallyinto two 
portions, — (1) the upper {regio olfaetoria), which embraces 
the upper part of the septum, the upper turbinated bone, 
and a portion of the middle turbinated bone ; and (2) the 
lower portion of the cavity (regio respiratoria). The 
olfactory region proper has a thicker mucous membrane 
than the respiratory ; it is covered by a single layer of 
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Longitudinal section tluongh the olfactory membrane of guinea-pig. x about 400. 
1, Olfactory epithelium on free surface ; 2, plexus of olfactory nerve-fibres ; 
8, pouches of serous glands containing epithelial cells. Erom Klein’s AUas 
Histology. 

epithelial cells, often branched at their lower ends and 
containing a yellow or brownish red pigment ; and it con- 
tains peculiar tubular glands named “ Bowman’s glands.” 


The respiratory portion contains ordinary serous glands. 
In the olfactory region also are the terminal organs of smell. 
These are long narrow cells passing to the surface between 
the columnar epithelium covering the surface. (See Ana- 
tomy, vol. i. p. 885, fig. 76.) The body of the cell is 
spindle-shaped and it sends up to the surface a delicate 
rod-like fiilament, whilst the deeper part is continuous with 
varicose nerve-filaments, the ends of the oKactory nerve. 
In the frog the free end terminates in fine hairs. 

Physical Causes of Smell. — Electrical or thermal stimuli 
do not usually give rise to olfactory sensations. Althaus 
states that electrical stimulation caused a sensation of the 
smell of phosphorus. To excite smell it is usually sup- 
posed that substances must be present in the atmosphere 
in a state of fine subdivision, or existing as vapours or 
gases. The fineness of the particles is remarkable, because 
if the air conveying an odour be filtered through a tube 
packed with cotton wool and inserted into the nose a smell 
is still discernible. This proceeding completely removes 
from the air organisms less than the xr oVc o'^^ of an inch 
in diameter which are the causes of putrefaction and 
fermentation. A grain or two of musk will scent an apart- 
ment for years and at the end of the time no appreciable 
loss of weight can be detected. Substances exciting smell 
are no doubt usually gases or vapours. Only a few ten- 
tative efforts have been made to connect the sense with the 
chemical constitution of the substance. One of the most 
important of these is in an JSssay on Smell, by Dr. William 
Eamsay of University College, Bristol. The following 
gases have no smell : — hydrogen, oxygen, nitrogen, water 
gas, marsh gas, olefiant gas, carbon monoxide, hydro- 
chloric acid, formic acid vapour, nitrous oxide, and ammonia, 
(It is necessary, of course, to distinguish between the sensa- 
tion of smeU and the irritant action of such a gas as 
ammonia.) The gases exciting smell are chlorine, bromine, 
iodine, the compounds of the first two with oxygen and 
water, nitric peroxide, vapours of phosphorus and sulphur, 
arsenic, antimony, sulphurous acid, carbonic acid, almost 
all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, 
the compounds of chlorine, bromine, and iodine with the 
above-named elements, and some metals. Cblorine, 
bromine, iodine, sulphur, selenium, and tellurium, which 
are volatile and give off vapour at ordinary temperatures, 
have each a characteristic smell. Eamsay points out that 
as a general rule substances having a low molecular weight 
have either no smell or simply cause irritation of the nostrils. 
He also shows that in the carbon compounds increase of 
specific gravity as a gas is associated to a certain point with 
a sensation of smell. Take the marsh gas or methane 
series commonly called the paraffins. The first two have no 
smell 'j ethane (fifteen times as heavy as hydrogen) has a 
faint smell ; and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed. 
Again, a similar relation exists among the alcohols. Methyl 
alcohol has no smell. Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell; “and the odour rapidly 
becomes more marked as we rise in the series, till the limit 
of volatility is reached, and we arrive at solids with such a 
low vapour tension that they give off no appreciable amount 
of vapour at the ordinary temperature.” Acids gain in 
odour with increase in density in the form of gas. Thus 
formic acid is devoid of smell; acetic acid has a characteristic 
smell ; and the higher acids of the series — propionic, butyric, 
valerianic — ^increase in odour. It would appear also that 
“ the character of a smell is a property of the element or 
group which enters into the body producing the smell, 
and tends to make it generic.” Many compounds of 
chlorine, hydrogen, compounds of sulphur, selenium, and 
tellurium, the paraffins, the alcohols, the acids, the nitrites. 
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the amineSj the pyiidine senes, the benzene gioup, have 
each a characteristic odour Ramsay has advanced the 
theory that the sense of smell “ is excited by vihiations of 
a lower period than those which give rise to the sense of 
hght or heat,” and he points out a senes of important facts 
in support of this view He states that to produce the sen- 
sation of smell a substance must have a molecular weight 
at least fifteen times that of hydiogen For instance, the 
specific gravity of marsh gas is eight (no smell), of ethane fif- 
teen (faint smell), of piopane twenty-two (distinct smell) 
Again, prussic acid has a specific gravity of fifteen, and many 
persons fail to detect its odour Further, Ramsay sup- 
poses that smell may be excited by vibrations, and suggests 
that the period of vibration of the lighter molecules is too 
rapid to affect the sense , at last a numbei of vibrations is 
leached capable of exciting the sense organ, and beyond an 
uppei limit the sense is again lost Graham pointed out 
that odorous substances aie in geneial leadily oxidized ^ 
Tyndall showed that many odorous vapouis have a con- 
sideiahle powei of absorbing heat Taking the absorptive 
capacity of the air as unity, the following absoiptious were 
observed in the lespective cas.s — 


Name of Perfurao 

Absoiptimi 
pel 100 

Name of Peifmne 

Absorption 
pei 100 

Patchouli 

30 

Lavendei 

bO 

Sandal-wood 

S2 

Lenioii 

65 

Geranium 

33 

Poitugal 

67 

Oil of cloves 

38 5 

Thyme 

68 

Otto of loses 

36 5 

Eoseiiuiy 

74 

Beigaraot 

11 

Oiloflauiel 

SO 

Neioli 

47 

Cassia 

100 


In comparison with the aii introduced in the expeii- 
ments the weight of the odours must be almost infinitely 
small “ Still we find that the least energetic in the list 
produces thirty times the effect of the an, whilst the most 
energetic produces 109 times the same effect 

Yentun, B Provost, and Lidgeois have studied the well- 
known movements of odoiifeious pai tides, such as cam- 
phoi, succinic acid, drc , when placed on the surface of 
water, and they have suggested that all odoriferous sub- 
stances in a state of fine subdivision may move m a similar 
way on the moist surface of the olfactoiy membiane, and 
thus mechanically nutate the neive-endings This ex- 
planation IS too coarse, hut it is well known that the 
odonis of flowers aie most distinctly iierceived in the 
morning, oi after a showei, when the atmosphere contains 
a consideiahle amount of aqueous vaiioul It would 
appear also that the odouis of animal effluvia are of a 
higher specific giavity than the air, and do not icadily 
diffuse, — a fact which may account for the pointer and 
bloodhound keeping their noses to the ground Such 
smells are very persisteut and are apparently difficult to 
remove from any surface to which they have become 
attached The smell of a corpse may haunt a living 
peison for days, notwithstanding copious ablutions and 
change of clothes ^ 

Speaal Physiology of Smell — ^It is necessary that the 
air containing the odour be driven forcibly against the 
membrane Thus the nostrils may be filled with eau de 
Cologne, or with aii impregnated with sulphuietted hydro- 
gen, and still no odour is experienced if the person does 
not breathe When a sniff is made the air within the 
nasal passages is rarefied, and, as the air rushes lu to equili- 
brate the piessure, it is forcibly propelled against the 
olfactory surface The olfactory surface must be moist ; 
if it IS dry, or is covered with too thick a layer of mu- 
cus (as in catarrh), the sense is much weakened or lost. 

^ Baiu, Senses and Intellect, 3d ed , p 152 

^ Tyndall, Contributions to Molecular Physics in Domain ofHadiant 
Heat, p 90 

® Li6geois, Arclm de Physiol, 1868 
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The first moment of contact is the most acute and the sense 
quickly becomes blunted The first scent of a flower is 
the strongest and sweetest , and after a few minutes’ ex- 
posure the intensity of even a fcetid odoui may not be 
peiceived This fact may be accounted for on the sup- 
position that the olfactoiy membrane becomes quickly 
coated with a thin layei of matter, and that the most 
intense effect is produced when the odoiiferous substances 
are applied to a clean surface The intensity of smell 
depends on (1) the area of olfactoiy surface afected, and 
(2) the degree of concentration of the odoriferous matter 
It IS said that musk to the amount of the two-millionth of 
a miEigramme, and one part of sulphuretted hydrogen in 
1,000,000 parts of air, may be perceived If the two 
nostrils aie filled with different odorous substances, there 
IS no mixture of the odouis, hut we smell sometimes the 
one and sometimes the other (Valentin) Morphia, mixed 
with sugar and taken as snuff, paralyses the olfactory ap- 
paratus, while stiychnine makes it moie sensitive (Lichten- 
fels and Fiohlich) 

The delicacy of the sense is much gi eater in many of 
the lowei animals than in man, and it is highly probable 
that the dog or cat obtain information by means of this 
sense which a human being cannot get Odouis may excite 
in the minds of many animals vivid impressions, and they 
have probably a memory of smells which the human being 
does not possess Even in man the sense may be greatly im- 
proved by exercising it A boy, James Mitchell, was born 
blind, deaf, and dumb, and chiefly depended on smell for 
keeping up a connexion with the outei world He readily 
observed the presence of a stranger in the room and he 
foimed his opinions of persons appaiently from then char- 
acteristic smells In some lare cases, the sense of smell 
is congenitally absent in human beings, and it may be 
much injured by the practice of snuffing or by diseases of 
the nose affecting the olfactory membiane. Subjective im- 
pressions of smells, like spectral illusions or sounds m the 
ears, are occasionally, but rarely observed in the insane 
Finally, it may be observed that the sense of ocloiii gives 
information as to the characters of food and dunk and as 
to the purity of the air In the lowei animals, also, the 
sense is associated with the sexual functions 

See ait “Olfaction” by Fianfois Piaiick, in Dictionnaire Ency- 
elo 2 ')ediqiie des Sciences lIMicalos, 2d seiios, ivlieiea full liistoiical 
bibliogiapliy is given, Hermann’s Handbuch der Physiologic 
d Sinnesoigane Zweiter Tlml, Gerachsinnc, by Piof Y Vintschgau, 
p 226, Owen’s C'omjj Anatomy and Phiinol of Votcbiatcs , Bam, 
oy ext , p 147 , Giant Allen’s Physiological ^Esthetics, p 77 , 
Ramsay, vol \xvi p 187, and for James Mitcliell’s case, 

see Dngald Stowait’s Works, vol iv p SOO (J G M ) 

SMELT See SALMONiDiE, vol xxi p 1 

SMETHWICK, an uiban sanitary distiict of Stafford- 
shire, England, on the borders of Woicestershiie and War- 
wickshire, 13 situated on the Birmingham, Dudley, and 
Wolveihampton Canal, and on branches of the London 
and North-Western and the Great Western Railway lines, 
3 miles west from Birmingham, of which the town of 
Smethwick is a suburb It possesses a public hall and a 
fiee library and leading-room Within the limits of the 
district IS the Soho foundry originated by James Watt , 
and since its oiigin numerous other industries have been 
concentrated m the suburb, the more important being the 
manufacture of glass, chemicals, hydraulic jacks, patent 
nuts and bolts, and jiatent tubes Many of the works are 
of great extent. The population of the uiban sanitaiy 
district m 1871 was 17,158, and in 1881 (area, 1882 acres) 
it had increased to 25,084 

SMIRKE, Robert (1752-1845), subject paintoi, was 
born at Wigton near Carlisle in 1752 In his thiiteenth 
year he was apprenticed in London with an heraldic piainter, 
and at the age of twenty he began to study in the schools 
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of the Royal Academy, to whose exhibition he contributed 
in 1786 a Naicissus and a Sabrina, which were followed by 
many works, usually small in size, illustrative of the English 
poets, especially Thomson In 1791 Smirke was elected 
an associate of the Royal Academy, and two years later a 
fun member In 1814 he was nominated keeper to the 
Academy, but the king refused to sanction the appoint- 
ment on account of the artist’s pronounced revolutionary 
opinions He was engaged upon the Shakesjieaie gallery, 
for which he painted Katharina and Petruchio, Prince 
Henry and Palstaff, and other subjects He also executed 
many clever and popular book-iUustrations His works, 
which are frequently of a humorous character, are pleasing 
and graceful, accomphshed in draftsmanship and handled 
with considerable spirit He died in London on the 5th 
of Januaiy 1845 

SMITH, Adam (1723-1790), the greatest of pohtical 
economists, was the only child of Adam Smith, comp ti oiler 
of the customs at Kiikcaldy in Eifeshire, Scotland, and of 
Margaret Douglas, daughter of Mr Douglas of Stiathendry, 
near Leslie He was born at Kirkcaldy on 5th June 
1723, some months after the death of his father Of a 
weak constitution, he required and received during his 
early years the most tender care of an affectionate mother, 
which he repaid in after life by every attention which 
filial gratitude could dictate. When he was thiee years 
old he was taken on a visit to his uncle at Strathendry, and 
when playing alone at the door of the house was earned 
off by a party of “ tinkers ” Fortunately he was at once 
missed, and the vagrants pursued and overtaken in Leslie 
wood He received his early education in the school of 
Kirkcaldy under David Miller, amongst whose pupils were 
many who were afterwards distinguished men Smith 
showed as a boy great fondness for books and remarkable 
powers of memory , and his friendly and generous disposi- 
tion made him popular amongst his schoolfellows He 
was sent in 1737 to the univeisity of Glasgow, where 
he attended the lectures of Dr Hutcheson, and in 1740 
he went to Baliol College, Oxfoid, as exhibitioner on Snell’s 
foundation, with a view to his taking orders in the English 
Church He remained at that umversity for seven years 
At Glasgow his favourite studies had been mathematics 
and natural philosophy , but at Oxford he appears to have 
devoted himself almost entirely to moral and pohtical 
science and to the cultivation of the ancient and modern 
languages He also laboured to improve his English style 
by the practice of translation, particularly from the French 
He was not impressed with a favourable opimon of the 
system of education then pursued at Oxford After his 
leturn to Kirkcaldy he resided there two years with his 
mother, continuing his studies, he had rehnquished the 
idea of entering the ecclesiastical profession, but had not 
yet adopted any other plan for his future hfe In 1748 
he removed to Edinburgh, and there, under the patronage 
of Lord Karnes, gave lectures on rhetoric and belles-lettres 
About this time commenced his acquaintance with David 
Hume, which afterwards ripened into an intimate friend- 
ship, founded on mutual esteem , his relations with that 
great thinker must have powerfully influenced the forma- 
tion of his opinions In 1751 he was elected professor of 
logic at Glasgow, and in the following year was transferred 
to the chair of moral philosophy in the same umversity, 
which had become vacant by the death of Thomas Oraigie, 
the successor of Hutcheson This position he occupied for 
nearly twelve years, which he long afterwards declared to 
have been “ by fai the most useful, and therefore by far 
the happiest and most honourable period of his hfe ” He 
was highly esteemed by his colleagues, of whom, on his 
side, he speaks as “very excellent men” His course of 
lectures, as Professor Millar informs us, was divided mto 
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four paits — (1) natural theology , (2) ethics , (3) a treat- 
ment of that branch of morality which relates to justice, a 
subject which he handled historically aftei the manner of 
Montesqmeu, “ endeavouring to trace the gradual progress 
of jurisprudence, both pubhc and piivate, fiom the rudest 
to the most refined ages, and to point out the effects of 
those arts which contribute to subsistence and to the 
accumulation of property in producing corresponding 
improvements oi alterations in law and government ” , (4) 
a study of those political regulations which are founded, 
not upon the principle of justice, but that of expediency, 
and which aie calculated to increase the riches, the power, 
and the prosperity of a state Under this view he con- 
sidered the political institutions relating to commerce, to 
finances, to ecclesiastical and military establishments He 
first appealed as an author by contributing two articles to 
the EdvnburgJi Review (an earlier journal than the present, 
which was commenced m 1755, but of which only two 
numbers^ were pubhshed), — one on Johnson’s Dictionary 
and the other a letter to the editors on the state of litera- 
ture in the different countries of Europe In 1759 ap- 
peared his Theory of Moral Sentiments, embodying the 
second portion of his university course, to which was 
added in the 2d edition an appendix with the title, “ Con- 
sideiations concerning the first Formation of Languages ” 
Aftei the publication of this work his ethical doctrines 
occupied less space in his lectures, and a larger develop- 
ment was given to the subjects of jurisprudence and 
political economy Stewart gives us to understand that 
he had already, as early as 1762, adopted the libeial views 
of commercial policy which he afterwards preached with 
so much effect , and this we should have been inclined to 
believe independently from the fact that such views were 
propounded in that year m the Political Discourses of his 
friend Hume His residence at Glasgow brought him into 
personal lelations with many intelligent men from whose 
practical experience he could derive information on mer- 
cantile questions, and, on the other hand, we are told, 
his reasonings convinced several eminent merchants of that 
city of the soundness of the principles of free trade, which 
were at variance with their previous opinions 

In 1762 the senatus academicus of Glasgow conferred 
on him the honorary degree of doctor of laws In 1763 
he was invited to take charge of the young duke of Buc- 
cleuch on his travels He accepted the proposal, and 
resigned his professorship He went abroad with his 
pupil in March 1764, they remained only a few days at 
Pans and then settled at Toulouse, then the seat of a 
parliament, where they spent eighteen months m the best 
society of the place, afterwards making a tour in the south 
of France and passing two months at Geneva Returning 
to Pans about Christmas of 1765, they remained there till 
the October of the following year The period was one of 
intellectual and social ferment, and Smith was brought 
mto relation with the most eminent persons of the time 
He lived in the society of Quesnay, Turgot, D’Alembert^ 
Morellet, Helvdtius, Marmontel, and the duke de la Roche- 
foucault It was the regard he entertained for the young 
nobleman 2 last named that dictated the omission in the 
later editions of his Moral Sentiments of the name of the 
celebrated ancestor of the duke, whom he had associated 
with Mandeville as author of one of the “licentious sys- 

^ These two nximhers were reprinted m 1818 Smith’s letter to the 
editors is specially interesting for its accormt of the JSncyclqpSdie and 
its criticism of Rousseau’s pictures of savage hfe 

® The duke undertook a translation of the Theory of Moral Senh- 
metOs, hut the AhhS Blavet’s version appeared (1774) before his was 
completed and he then relinquished the design An earlier Rcench 
translation had been pnblished (1764) under the title MStaphysigm de 
VArm , and there is a later one — the best — ^by the marqms de Con- 
dorcet (1798, 2d ed 1830) 
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terns” reviewed in tlie seventli pait of that work Smith 
was without doubt much influenced by his contact with 
the members of the physiociatic echool, especially with its 
chief, though Dupont de Nemours probably goes too far 
in speaking of Smith and himself as having been “con- 
disciples chez M Que&nay ” Smith afteiwaids described 
Qucsnay as a man “of the gieatest modesty and sim- 
plicity,” and declaied his system of political economy to 
be, “with all its imperfections, the nearest approximation 
to truth that had yet been pubhshed on the principles of 
that science” In October 1766 tutor and pupd returned 
home, and they evei afteiwaids retained stiong feelings of 
mutual esteem For the next ten years Smith lived with 
his mother at Kirkcaldy, only paying occasional visits to 
Edinburgh and London , he was engaged in close study 
during most of this time, but unbent bis mind in familiar 
intercourse with a few fiiends He desciibes himself to 
Hume dining this period as being extremely happy, com- 
fortable, and contented He was now occupied on his 
Inqiivyy %nto the Nature and Causes of the Wealth of 
Nations, which there is some reason for believing he had 
begun at Toulouse That great woik appealed in 1776 ^ 
Alter its publication, and only a few months befoie his 
ovn death, Hume wrote to congiatulate his fiiend — 
^^Eugef Idle / deai Mi Smith, I am much pleased with 
your peiformance, and the perusal of it has taken me fiom 
a state of gieat anxiety It was a woik of so much ex- 
pectation by yomself, by yoiii friends, and by the public, 
that I tiembled foi its appearance, but am now much 
leheved Not but that the leading of it requires so much 
attention, and the public is disposed to give so little, that 
I shall still doubt foi some time of its being at fiist very 
populai But it has depth, and solidity, and acuteness, 
and is so much illustrated by curious facts that it must 
at last take the public attention ” Smith attended Hume 
affectionately during a part of Ins last illness, and soon 
aftei the death of the philosopher there was pubhshed, 
along with his autobiogiaphy, a letter fiom Smith to 
Stiahau, in which he gave an account of the closing 
scenes of his friend’s hfe and expressed warm admiration 
for his chaiaciei This letter excited some lancour among 
the theologians, and Di George Horne, aftawards bishop 
of Noiwich, published in 1777, by way of comment on it, 

A Letter to Adam Smith on the Life, Death, and Philosophy 
of hs Pi lend David Hume, ly one of the people called 
Gh istians But Smith took no notice of tins effusion ^ 
He was also attacked by Archbishop Magee for the 
omission m subsequent editions of a passage of the Moral 
Sentiments which that pi elate had cited with high com- 
mendation as among the ablest illustrations of the doctrine 
of the atonement Smith had omitted the paragraph in 
question on the ground that it was unnecessary and mis- 

1 Mr J B T Rogers piilelished m tlie Academy, 28tli February 
1886, a letter of Smitb to 'Williain Pulteuey, ■written in 1772, from 
■wliicli lie thinks it probable that the work lay “unievised and un- 
altered” in the author’s desk foi four years A similar conclusion 
seems to follo-w from a letta of Hume m Burton’s JAfe, n p 461 

^ A story was told hy Sir Walter Scott, and is also related in the 
Edinburgh Itemeio, of an “ unfortunate rencontre,” arising out of the 
publication of the same leitai, between Smitb and Dr Johnson, durmg 
the visit of the latter to Glasgow The same story is given m a note 
in Wilbeiioice’s Correspondence, the scene being somewhat vaguely 
laid in “Scotland ” But it is impossible that it should be true, for 
Johnson made his tour m 1773, -whilst Hume’s death did not take 
place till 177s Smith seams not to have met Johnson in Scotland at 
all It appears, however, fiom Boswell’s Life, under date of 29th 
April 1778, that Johnson had on one occasion quarrelled -with Smith 
and treated liiia luclely at Strahan’s house, apparently in London, 
but, as Boheilson met Johnson “for the first time” immediately after 
that incident, and as we know that Robertson met him in Scotland, it 
follows that tlie “ unlucky altercation ” at Stralian’s must have occurred 
befoia the Scotch tout, and could have had nothing to do with the 
letter on Hume’s death 
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placed , but Magee suspected him of having been influ- 
enced hj deeper reasons 

The gi eater part of the two years wbicb followed the 
pubbcation of the Wealth of Nations Smitb spent in Lon- 
don, enjoying the society of tlie most eminent persons of 
the day, amongst whom weie Gibbon, Burke, Eeynolcls, 
and Beauclerk In 1778 he was appointed, tbiough the in- 
fluence of the duke of Buccleuch, one of the commissioneis 
of customs in Scotland, and in consequence of this fixed 
his residence at Edinbuigh His mother, now in extieme 
old age, lived with him, as did also his cousin, Miss Jane 
Douglas, who assisted him in the care of his aged paient, 
and superintended his household Much of his now ample 
income is beheved to have been spent in seciet chanties, 
and he kept a simple, though hospitable, table, at which, 
“ without the formality of an invitation, he was always 
happy to receive his friends” “His Sunday suppeis,” 
says McCulloch, “were long celebiated at Edinburgh” 
One of his favourite places of resort in these yeais was a 
club of which Dr Hutton, Di Black, Dr Adam Eeiguson, 
John Cleik the naval tactician, Bohert Adam the aichi- 
tect, as well as Smith himself, were original niembeis, and 
to which Dugald Stewart, Professor Playfair, and othei 
eminent men weie afterwaids admitted Another souice of 
enjoyment was the small but excellent libiaiy he possessed, 
it is still preserved in his family , Professoi Nicholson has 
had access to it, and was struck hy the vaiied nature of 
the collection, and especially by the large number of books 
of tiavel and jioetry which it contained In 1787 he was 
elected loid lectoi of the university of Glasgow, an 
honour which he received with “heartfelt joy ” If we can 
beheve a note in Wilbei force’s Conespondence, he visited 
Loudon m the spiing of the same yeai, and was intioduced 
by Dnndas® to Pitt, Wilbeiforce, and otheis From the 
death of his mother in 1784, and that of Miss Douglas in 
1788, his health and strength gradually declined, and after 
a tedious and painful illness he died on 17th July 1790 

Befoie bis decease Smith, directed that all his maiiu&ciipts except 
a few selected essays should ho destioyed, and they weie accoidingly 
committed to the flames Of the pieces piesei ved by Ins dosne the 
most valuable is his tiact on the histoiy of astionomy, winch lie 
himself desciibed as a “fiagment of a gieat woik ” , it was doubt- 
less a portion of the “connected histoiy of the libeial sciences and 
elegant aits” wliicli, wo aic told, ho had piojeeted in eaily life 
Among the papieis destioyed weio piobably, as Stewait suggests, 
the loetuiGS on natiual religion and junsjuudeuce winch toimod 
part of lu& coiuse at Glasgow, and also the lectuios on i lie tone 
which ho dehveied at Edinbuigh in 174,8 To the lattei Blau 
seems to lefex when, in his woik on Ehctoric and Bollcs-Lctt) es 
(178.3), he acknowledges his obligations to a manuscript tieatise 
on iliefoiiG by Smith, part of winch its author had shown to him 
many yeais befoie, and which ho hoped Smith would give to the 
public It was probably the lectuies on jinispuidenco which Smith 
had 111 -view when, some time before his death oxpicssiiig icgiot 
that he "had done so little,” be added, “I meant to have done 
more, and thoie aie mateiiala in my papers of which I could have 
made a gieat deal ” Ho had piomised at the end of his Theory of 
Moral jSeniimcwfe a tieatiso on the geneial jiunciplos of jmispui- 
dence fiom the historical point of view, which would doubilefas have 
been a development of his uiuveisity lectuies on that subject 

In poison Smith was of about the middle size, well made and 
stout, though not corpulent His featuies are said to bo well 
lepiesented in the medallion by Tassio oiigiaved in M'Oulloch’s 
edition of the Wealth of Nations His disconises as profossoi were 
almost entucly cxtempoiaiy, and, as he was always uitciested in 
his subiect, he nevei failed to inteiest lus lieaiois lie was some- 
times, Millar tells ns, embarrassed and sjiolce with hesitation at the 
outse-fc, bnt " as he advanced the matter seemed to ciowd upon him, 
his mannei became waim and animatod, and Ins oxpi ession easy and 
fluent " In society, except amongst intimate fiieiids, be spoke but 
seldom, and was latbor disposed to enjoy in silence the gaiety of 
those around him He often seemed altogethoi occupied with lus 
own thought^ or might oven have been supposed, fiom his looks 
andgestiues, to be "in the foi voui of composition ” “ Ho was the 
most absent man m company, ” says Aloxandei Carlyle, “ that I 

s An interesting letter of Smith to DunclasTlst Norembei 1779) on 
free trade for Ireland is jirinted m the Eng But Rmew, No. 2 
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ever saw, moving liis lips and talking to himself and smiling in the 
inid&t of laige companies ” When called on to give his opinion of 
the matter iindei discussion he was apt to do so too much in the 
mannei of a leetme Easy and floiving as is the style of his hooks, 
yet to the end he wiote slowly and vith difficulty, he did not 
usually himself take pen m hand, but dictated to an amanuensis, 
■nliilst he Avalked up and down his apaitment In cliaiactei he 
was sincere and earnest, in mannei appaiently cold, but capable of 
stiong feelings, whethei of personal attection oi of moial indigna 
tion His tiequent acts ol beneficence were marked by delicacy 
no less than by liberality He vas a model of filial love and duty, 
and took to the last the v armest interest in all that concerned the 
velfaie of his friends 

As a moral philosopher Smith cannot be said to have won much 
acceptance foi his fundamental doctiine This doetiine is that aU 
0111 moial sentiments aiise fiom sympathy, that os, fiom the piinciple 
of our natuie “which leads us to entei into the situations of other 
men and to partake with them in the passions which those situations 
have a tendency to excite ” Our direct sjnnpathy with the agent 
in the ciicumstances in which he is placed gives nse, accoiding to 
this view, to our notion of the propriety of his action, whilst om 
indiiect sympathy ivith those whom his actions have benefited or 
injured gi\es use to our notions of meiit and dement in the agent 
himself It seems justly alleged agamst this system by Di Thomas 
Brown that “ the moial sentiments, the oiigin of which it asciibes 
to 0111 secondary feehn^s of mei e sympathy, ai e assumed as pi eviously 
existing in the onginal emotions with which the secondary feelings 
are said to be in unison ’ A second objection urged, perhaps with 
less justice, against the theoiy is that it fails to account ioi the 
authoiitative character which is felt to be inherent in our sense 
of light and wiong — foi w^hat Butler calls the “supiemacy of 
conscience ” But those ivho most stiongly dissent from Smith’s 
general doctrine aie warm in then admnation of the eloquence of 
his style — sometimes, however, faulty on the side of ledundancy — 
and the felicity of his illustrations In all its minor details, says 
Brown, “the work may he consideied as presenting a model of 
philosophic beauty,” and it is univeisally admitted that the authoi 
has till own much light on many delicate and subtle pihenomena 
of oui moral natui e The minute obsei vation and the rai e ingenuity 
which he shows in dealing with the finei traits of chaiacter and the 
less obvious indications ol feeling lemmd us of the similar qualities 
exhibited in a diffeient field in the Wealth of Nations 

it is on the latter work that Smith’s fame mainly lests Undei 
Political Economy (vol xix pp 365 - 370 ) will be found a detailed 
anal j- sis of the economic scheme contained in it, and an examina- 
tion of its spiiit and tendency as a contiihution to the philosophy 
of society "We have theie sufficiently exposed the exaggeiation 
which repiesents Smith as the cieator of political economy But 
the Wealth of Nations is, without doubt, the greatest existmg book 
on that department of knowledge, the only attempt to replace and 
so antiquate it— that of John Stuait Mill-~having, notwithstand- 
ing its partial usefulness, on the whole decidedly failed Buckle, 
liow'ever, goes too fai when he pionounees it “the most impoitant 
book ever written,” just as he similaily exceeds due measure when 
he makes its author superior as a philosopihei to Hume Mackintosh 
more justly said of it that it stands on a level with the treatise 
De Jure Belli ct Basis, the Essay on the Human Understanding, and 
the Spirit of Laws, in the respect that these four works are severally 
the most conspicuous landmarks in the progress of the sciences with 
which they deal And, when he added that the Wealth of Nations 
Avas “ perhaps the only book Avhich produced an immediate, general, 
and irievocable change in some of the most important paits of the 
legislation of all cmlized states,” he scaicely spoke too strongly if 
Ave understand him as refening to its influence as an agent of 
demolition It eeitainly operated poAveifully through the haimony 
of its critical side wath the tendencies of the half-century which 
folloAved its puhhcation to the assertion of peisonal fieedom and 
“ natural rights ” It disciedited the economic policy of the past, 
and promoted the overthrow of institutions Avhich had come doAvn 
fiom eaiher times, but were unsuited to modern society As a 
theoretic treatment of social economy, and theiefore as a guide to 
social reconstiuction and piactice in the future, it is provisional, 
not definitive But heie too it has rendeied eminent service it 
has established many truths and dissipated many obstmate pre- 
judices , it has raised the views of all thinking men on national 
wealth to a highei level , and, when the study of its subject comes 
to be systematized on the basis of a general social philosophy moie 
complete and dm able than Smith’s, no contiibutions to that final 
constiuction aatlII be found so valuable as his 

Buckle has the idea that the two principal works of Smith, the 
Theory of Moral Sentiments and the Wealth of Nations, are mutually 
complementary parts of one gi eat scheme, in which human nature 
is intended to be dealt Avith as a whole, — the former exhibiting the 
operation of the benevolent feelings, the latter of what, by a singular 
nomenclature, inadmissible since Butlei wrote, he calls “ the passion 
of selfishness ” In each division the motor contemplated is xegaided 
as acting smgly, mthout any interference of the opposite prmciple 


I This appeals to be an aitificial and misleading notion Heithei in 
the plan of Smith’s umveisity coiiise nor in the well known passage 
at the end of his Moial Sentiments is theie any indication of his 
haAung conceived such a bipaitite scheme The object of the 
Wealth of Nations is surely in no sense psychological, as is that ol 
the Moiul Sentiments The purpose of the woik is to exhibit social 
jihenomena, not to demonstiate then source in the mental consti 
tiition of the individual And Buckle seems to have fallen into 
the enor of confounding “sympathy ” Avith benevolence, oi at least 
of regarding then spheies as coextensive It is only m liis ethical 
treatise that Smith cairies back the pursuit of wealth to its ulti- 
mate motive , and, when he does so, instead of tracing it to a selfish 
prmciple, which is to be placed in contrast with sympathy, he ex- 
pressly declaies it to have its origin in “ a legaid to the sentiments 
of mankind ” , in otliei Avords, he makes it a consequence of the 
desire of sympathy 

In relation to Smith’s personality, Avlnoh is at piesent oui piinci 
pal object, it may be obsei ved that his moial featuies aie exhibited 
in an inteiestmg w ay in his gieat w ork The most maiked cliarac 
tenstics thus reflected aie his strong sympathy with the Avoilcing 
classes, his contempt foi vulgar politics, and Ins hatred of the spnit 
of monopoly, — the last manifesting itself especially mhis susjpicion 
of the public conduct of meichants and manufactmeis The fiist 
of these sentiments bleaks out in several places, as in the discussion 
of the laAAS of settlement and in the leinaiks on combinations, and 
notably in the often-quoted passage Aiheie he says “It is but 
equity tbat those \Aho feed, clothe, and lodge the Avliole body of the 
people should have such a shaie of the produce of then OAvn lahoui 
as to be themselves toleiably Avell fed, clothed, and lodged ” He 
has no lespect foi that “m&idious and ciafty animal, viilgaily called 
a statesman oi politician,” and complains tliat the “sneaking 
arts of undeilmg tradesmen ” ais erected into political maxims for 
the conduct of a gieat empire “All for ourselves and nothing 
for other people seems m eveiy age of the world to have been the 
Aole maxim of the masters of mankind ” The project of shutting 
out eveiy other nation from a share m the benefits of onr colonial 
tiado he brands as an “invidious and malignant ” one He never 
tries of condemning the “mean rapacity,” the “monopolizing 
spirit,” the “impertinent jealousy,” the “ interested sophistry ” of 
the capitalist class “Oin merchants and maimfactuiers,” he 
says— and the lemaik is not yet out of date — “complain much of 
the effect of high Avages in raising the piice, and tlieieby lessening 
the sale, of then goods both at home and abroad, they say nothing 
concerning the bad effects of high profits, they aie silent wnth 
lespect to the peinicious effects of their oayu gams , they complain 
onlj' of those of other people ” “Their iiiteiest is never exactly 
the same with that of the public , they have generally an inter eat to 
deceive and even to oppress the public , and they accordingly have 
upon many occasions both deceived and oppressed it ” This class 
he regarded, m fact, as coiiupting by its selfishness the policy of 
the European nations and in paiticular of England, and as con 
stituting the stiongth of the opposition, which he feaied AAOuld be 
insupeiablo, to a system of commeicial freedom The general im- 

E ession of its author which the book leaves behind it is that of a 
rge, healthy, and generous nature, earnest in insisting on fan 
play for all and prompt to denounce Avith contemptuous vehemence 
anything which wore the appeal anco of injustice 
Our pimeipal authority foi the biography of Siiuili is Dugald Stewait’s 
Account ofJiis Life and Wntings, ongiually read (1793) before the Royal Society 
of Edinburgh, and afterwards prefixed to Smith’s Essays on Philosophical Mjects, 
as edited by Black and Hutton Additional pai ticulars are given m Brougham s 
Men of Letters and Seience, Buiton’s Life of Hume, and Alexander Carlyle’s 
Autobiography, and some charactenstio anecdotes of him will be found in 
Memoirs of the Life and Worhs of Sir John Sinclair (1837) Eor conrnients on 
his Theory of Moral Sentiments, see, besides Stewart, as cited above, Dr T 
Brown’s Philosophy of the Human Mind, leots 80 and 81 , Sir J Mackintosh’s 
Pissei iation on the Progress of Ethical Philosophy , J A Ferrer’s Adam Smith 
(1881), in the senes entitled English Philosophers , and the art Ethics m the 
present Avoik On, the Wealth of Nations, the student may consult the piefaees 
to M‘Onlloch’B,Bogeis’s, and Nicholson s editions of that work, Rogers s Sistori 
cal G-Zeamugs (1809) , the art “Smith” in Oo^fielm and Guillaumin s Diction 
navre de I'Eeonomie Politique , Bagehot’s Economic Studies (1880) , and Cossa’s 
Quids to the Study of Political Economy (Eng tians , 1880), chap v , whpie the 
author has enumerated the most important memoirs by foreign -writers on 
Snuth as an economist (J K I ) 

SMITH, Albert (1816-1860), an instance of the jour- 
nalistic rathe! than the truly literal y type of -wiiter, Avas 
one of the most popular men of his time, a favourite 
humourist in the vein of humour then m vogue, but now 
already rather out of date , a leading contributor to Punch , 
the author of successful hooks of light social satire , and, 
not least, the exponent of “ Mont Blanc ” in a pre-scientific 
popular entertainment descriptive of that famous moun- 
tain He was born at Cheitsey, Surrey, on 24th May 
1816, and was educated to folloAv his father^s profession 
of a surgeon Having, m the course of his medical studies, 
been to the H6tel Dieu, Pans, his first literary effort was 
an account of his hfe there, which appeared in the Mvrror. 
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From this time he gradually relinquished his medical 
work for the more congenial occupation of light literature 
He was associated with Punth fiom its beginning, and 
was also a legular contributor to Bentley’ Mistellany^ in 
whose pages his first and best book, The Adventures of 
Ml Ledbwy, first appeared His other books were A 
Histoi y of Evemncj Parties, Chvstoplie'i Tadpole, issued in 
monthly parts, Pottleton’s Legacy, and, as a aeries of so- 
called natural histories, The Gent, The Ballet Girl, The 
Idler upon Town, and The Flwf Albert Smith also wrote 
extravaganzas and adapted some of Charles Dickens’s stories 
for the stage He conducted too for a time a magazine 
called The Man m the Moon, which was discontinued in 
1849 In 1851 he visited the Alps and ascended Mont 
Blanc, and the year after produced the descriptive enter- 
tainment before referred to “China,” a similar entei- 
tainment, was afterwards produced, but less successfully 
Smith married in 1859 a daughter of Keeley, the comedian 
He died at Fulham, Middlesex, on 23d May 1860, from 
an attack of apoplexy 

SMITH, Alexaivdee (1830-1867), was the most pio- 
minent representative of the so-called “spasmodic” school 
of poetry, whose peculiarities first gained for it a hasty repu- 
tation, and then, having suffered undei closer critical exa- 
mination, it almost as speedily dropped out of mind again 
Smith has never yet perhaps had his true position assigned 
to him His first book, A Life Duma and othei Poems 
(1853), which made his name, was a work of real jiromise 
Although deficient in dramatic grasp of subject, in restraint 
of expression, in metrical quality, and although showing 
too obviously the influence of Keats and Tennyson m certain 
exaggerations of epithet and phrase, the book yet contains 
evidence of a poetic faculty which might, undei more 
fortunate conditions, have developed into genuine power 
Alexander Smith was one of those writers who lequiie the 
critical safeguaids of the schools to chasten their somewhat 
importunate energies, and foi want of these academic 
restrictions he wasted his powers in discursive experiments 
of not much abiding value Born at Kilmarnock on the 
last day of 1830, he received the usual schooling common 
at that time , and, his parents being too poor to send him 
to college, he was placed in a linen factory to follow bis 
father’s trade of a pattern designei His liteiaiy pro- 
clivities, however, soon showed themselves, and from time 
to time his early poems appeared in the Glasgow Gitwen, 
in whose editor, James Hedderwick, he found a sympathiz- 
ing and appicciative friend His poems, having attracted 
the attention also of the Rev George Gilfillan, found 
through him an opening in the London Citizen A Life 
Diaona and otJur Poems, published in 1863, speedily ran 
through several editions, and gained Smith the appoint- 
ment of secretary to Edinburgh university m 1854 In 
the same year Sydney Dobell, whose name is now famiharly 
associated with Smith’s, came to Edinburgh, and an ac- 
quaintanceship at once sprang up between the two, which 
resulted in their collaboration in a book of War Sonnets, 
inspired by the Crimean War, which was published in 1855 
The volumes of verse issued independently by Alexander 
Smith in the ensuing years did not receive much attention, 
their author then turned himself to prose, after pubhshing 
Gity Poems in 1857 and Edwin of Lena, a Horthumbnan 
epic poem, in 1 8 6 1 His first prose work was Dreamthorpe, 
1863, it was followed in 1865 by A Summer in Skye, 
which contains his best prose writing, and is full of a qmet 
charm and true sympathy with nature His last work 
was an experiment in fiction, Alfred Eagan’s Eousehold 
(1866), which ran first through Good Words In this the 
same faults of constiuction, conjoined with the same in- 
cidental grace of description, that show themselves in his 
larger poems are lepeated The strain produced by his 


[alexandee- 

literary and other work began to tell towaids the end of 
1866, and his death followed on 5th January 1867 

Amemoii of Smith by P P Alexandei ispiefixed to a -volume 
of lemains, entitled Last Leaves, in which will be found a faiily 
complete account of his life and writings 

SMITH, Colvin (1795-1875), portrait painter, was born 
at Brechin, Scotland, in 1795 He studied in London in 
the schools of the Royal Academy and woiked in Holle- 
kens’s studio He then proceeded to Italy, wheie he exe- 
cuted some fine copies fiom Titian, and at Antweip he 
made studies from the works ot Rubens Returning to 
Scotland in 1827, be settled in Edinburgh, occupying the 
house and studio which had formerly belonged to Raebuin 
Soon he attained a wide piactice as a portiait-paintei, and 
among his sitters were Loid Jeffrey, Heniy Mackenzie, 
authoi of The Man of Feeling, and many of the most cele- 
brated Scotsmen of the time His poitiait of Sir Walter 
Scott was so popular that he executed some twenty lephcas 
of it, for seven of which he received fiesh sittings His 
woiks are distinguished by excellent draftsmanship, by 
diiectness and simplicity ot tieatment, and by well-maiked 
individuality He died in Edinburgh on 21st July 1875 

SMITH, Heney John Stephen (1826-1883), mathema- 
tician, was boin in Dublin on 2d November 1826 and was 
the fomth child of his parents When Henry Smith was 
just two years old his father died, whereupon his mothei 
left Ireland for England Mrs Smith taught her children 
herself, and until Henry was over eleven he was under her 
exclusive care and teaching, aftei that he was educated 
by private tutors till he went to Rugby in 1841 Whilst 
undei the fiist of these tutors, m nine months he read 
all Thucydides, Sophocles, and Sallust, twelve books of 
Tacitus, the gi eater part of Horace, Juvenal, Per sins, and 
several plays of iEsehyliis and Euripides He also got up 
six books of Euclid and some algebra, besides leading a 
considerable quantity of Hebrew and leainiug the Odes 
of Horace by heart On the death of his elder brotliei in 
September 1843 Heniy Smith left Rugby, and in the end 
of 1844 gained a scholaiship at Balliol College, Oxford 
He won the Ireland scholarship in 1848 and obtained a 
I first class in both the classical and the mathematical 
schools in 1849 He gained the senioi mathematical 
scholarship m 1851 He was elected fellow of Balliol in 
1860 and Savilian professor of geometry in 1861, and in 
1874 was appointed keeper of the university museum 
He was elected FRS in 1861, and was an LL D of 
Cambiidge and Dublin He seived on vaiious royal com- 
missions, and from 1877 was the chairman of the managing 
body of the metcoiological oflico He died at Oxford on 
9th February 1883 

Aftci takmg lus degree he wavoicd between classics aud mathe- 
matics, but finally chose the latloi Altoi publisliiiig a few slioit 
papeis lelatmg to tlieoiy of iitimbeis and to geometry, bo devoted 
nmiself to a thorongli examination of the wiitings of Gauss, Le- 
joune Dmcblot, Kiimmei, &c , on tlio theory of numbers The 
mam lesnlts of these leseaiclies, whieli occupied linn fioin to 
1864, are contained in his Lepo? t on the Theory of Namhers, winch 
appealed in the British Association volumes fioin 1859 to 1865 
Tins report contains not only a complota account of all that had 
been done on this vast and intricate subject but also ouginal con- 
tributions of Ills own Some of the most impoitant lesults of his 
discoveries weie communicated to the Eoyal Society in two momoiis 
upon Systems of Lineai Indeterminate Eq^uations and Congnieneos 
and upon the Orders and Genera ol Ternaiy Quadratic Foims [Phil 
Tians , 1861 and 1867) He did not, however, confine himself to 
the consideiation of foims involvingonlythree indetci inmates, but 
succeeded in establishing the piinciples on which the extension to 
tho geneial case of n indeterminates depends, and obtained the 
general foimiilre, thus effecting what is probably the greatest ad- 
vance made m the subject since the publication of Gauss’s Lisqimi- 
twvws Anthmetiem A brief abstract of Smith’s methods and re- 
sults appeared m the Proc Poij Soc tor 1864 and 1868 In the 
second of these notices he gives tho general foimulai without do- 
monstiattons As corollaries to the general foimulse he adds the 
formnlse relating to tho representation of a number as a sum of five 
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faquaies and also of beven squaies Tins class of lepiesentation 
ceases -when the number of squaies exceeds eight The cases of 
two, fom, and sue squares had been giien by Jacobi and that ot 
thiee squaies by Eisenstem, who had also given -without demon- 
stiation some of the results foi hve squares Tourteen yeais latei 
the Fiencli Academy, in ignoianee of Smith’s woik, set the demon- 
stiation and completion of Eisenstem’s theoiems foi live squares as 
the subject of then “Grand Pruv des Sciences Mathematiques ” 
Smith, at the request of a membei of the commission by which the 
prize was proposed, undertook in 1882 to vnte out the demonstra- 
tion of his general theorems so fai as was reqiuied to piove the re- 
sults lor the special case of hve squaies A month aftei his death, 
m Maich 1883, the prize of 3000 liancs was awaided to him The 
fact that a question of which Smith had gi\ en the solution in 1867, 
as a coiollaiy horn general formulie governing the whole class of 
investigations to -v^hich it belonged, should have been set by the 
French Academy as the subject of their gieat prize shows how far 
inadianceof liis contemporaries his earlj lesearches had earned 
him Many of the piopositions contained in his disseitation aie 
geneial, but the demoustiations aie not supplied loi the case of 
seven squares He was also the author of impoitant papers in 
which he extended to complex quadiatie foims many of Gauss’s in- 
vestigations relating to real quadratic forms After 1864 he devoted 
himself chiefly to elliptic functions, and numeious papeis on this 
subject weie published by him in the P/oc LonS, Math Soc and 
elsewheie At the time of his death he was engaged upon a mem on 
on the Theta and Omega Functions, which he left nearly complete 
In 1868 he was a-warded the Steinei puze of the Beilin Academy foi 
a geometiieal memou, Sw quelqucs problemes culiques et biquadta- 
tiques He also wrote the intioduction to the collected edition of 
Clifford’s Mathematical Pa;peis (1882) The three subjects to which 
Smith’s wiitings relate aie theory of numbeis, elliptic functions, 
and modem geometiy, but m all that he -niote au “authmetical” 
mode of thought is appaient, his methods and piocesses being aiith- 
metical as distinguished from algebraic He had the most intense 
admiration of Gauss He was president of the mathematical and 
physical section ot the British Association at Biadford in 1873 and 
of the London Mathematical Society lu 1874-7 6 A inemoiial edition 
of his collected mathematical woiks is being (1887) printed by the 
Oxford university pi ess 

An article in t\i?i Spectatm of 17tli February 1883,-nritten by Loid 
Justice Bowen, gives peihaps the best idea of Smith’s extraordinaiy 
peisonal qualities and influence, his sound judgment, peifect temper, 
gentle and Lselian wisdom, sweetness of cliaiactei, delicate gaiety 
of spirit, andbiilliant conversational powei, which made him one 
ot the most accomplished and atti active ornaments ol any edu- 
cated company in which he moved 

Foi furthei details relating to Hemy Smith, refeienoe should be made to 
the FortniqlUly Fevieio foi May 1&S8 and to the “Monthly Notices” of the 
Boy Ast Soc , YOl xliv 

SMITH, James (1775-1839) and Horace (1779-1849), 
sons of an eminent and prosperous London solicitor, were 
born, the former on 10th February 1776 and the lattei on 
31st December 1779, both in London They were joint 
authors of the Rejected Addresses, described by Horace as 
“ one of the luckiest hits in literature ” The occasion of 
this happy ye-w esprit was the rebuilding of Druiy Lane 
theatie in 1812, after a fire in which it had been burnt 
down The managers had offered a prize of ^60 for an 
address to be recited at the reopenmg in Octobei Six 
wmeks before that date the hajipy thought occurred to the 
brothers Smith of feigning tlxat the most popular poets 
of the time had been among the competitois and issuing a 
volume of unsuccessful addresses m paiody of their various 
styles They divided the task between them, James taking 
Wordsworth, Southey, Coleridge, and Crabbe, while Byron, 
Moore, Scott, and Bowles were assigned to Horace i The 
parodists were ready with their small volume by October, 
but they had some difficulty in getting a pubbsher, although 
the success of their clever imitations once published was 
such that seven editions were called for within three 
months The Rejected Addresses aie the most widely 
popular parodies ever published in England, and have 
taken quite a classical rank in that kind of hteratnre The 
brothers fairly divided the honours the elder brother’s 
Wordsworth is evenly balanced by the younger’s Scott, 

^ The particulars of the authorship are given ui the 18th edition 
(1820), and m the memoir of his brothei by Horace prefixed to a col- 
lection of fugitive pieces (1840) James contributed the first stanza 
to the imitation of Byron, hut otherwise they worked independently 
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and both had a hand in Byron A striking feature in the 
parodies is the absence of malice, none of the caricatuied 
balds took offence, while the imitation is so clevei that 
both Byionand Scott aie recorded to have said in effect 
that they could hardly believe they had not written the 
addresses ascribed to them 

After this brilliant success James, the eldei bi other, 
determined, as he said, “to leave off a -wiiinei ” and follow 
Warburton’s advice to Anstey “Young man, you ha-ve 
■written a highly successful work , never put pen to papei 
again ” He was tempted occasionally to transgress this 
self-denying ordinance, and made another hit in -writing 
Gcnmtry Comim, A Trip to Rmis, A Tup to America, 
and other lively skits foi Charles Mathews, earning from 
the comedian the piaise of being “the only man -vho can 
write clever nonsense” His social lepntation as a wit 
stood high He was reputed one of the best of converseis 
in an age when the art was studied, and it was remarked 
that he held his own -without falling into the gieat eiror 
of wits, — sarcasm But for all his good-nature he did not 
wholly escape the Charybdis of great talkers, — the charge 
of being something of a hoie In his old age the irre-veient 
Fiasei ’s put him in its gallery of living poitiaits as a gouty 
and elderly but painstaking joker He died in London on 
26th December 1839 

Horace Smith was less timorously careful of his poetical 
reputation than his elder brother, whom he survived, and, 
after making a foi tune as a stockbrokei, followed in the 
wake of Scott and wrote about a score of historical novels, 
— Brartibletye Hmse, Tor Hill, Reuben Apsley, Zillali, The 
Heio Forest, Waltet Colyton, &c His sketches of eccentric 
character aie biilliant and amusing, but he was more of 
an essayist than a story-teller He began m 1826, when 
Scott, still retaining his hold on the public, had made suc- 
cess impossible for mutators with less wealth of histoucal 
substance and infeiior command of stirring incident As 
he went on he encountered such competitors as Bulwer 
Lytton, Disiaeh, Marryat, and Dickens Still Horace 
Smith established a fair reputation, and some of his novels 
may still he found iii the smokmg-iooms of country houses 
He was also a frequent contributoi to the Rfeio Monthly 
Magazine under the editorship of Campbell Three volumes 
of Gaieties and Gravities, published in 1826, contain many 
witty essays both in prose and in verse, but the only single 
piece that has taken a permanent place is the “Address 
to the Mummy in Belzoni’s Exhibition ” There is more 
of earnest m this than is generally found in his jesting 
In piivate life Horace Smith was not less popular than 
his brothel, though less ambitious of lenown as a talker 
It was of him that Shelley said “ Is it not odd that the 
only truly generous person I ever knew who had money 
enough to be geneious with should be a stockbroker I 
He writes poetry and pastoral diamas and yet knows liow 
to make money, and does make it, and is still generous ” 
Horace Smith died at Tunbiidge Wells on 1 2th July 1849 

SMITH, John (1680-1631), usually distinguished as 
Captain John Smith, some time president of the English 
colony in Virginia, was the elder son of George Smith, a 
well-to-do tenant-farmer on the estate of Lord Willoughby 
d’Eresby at Willoughby near Alford in Lincolnshire The 
hfe of this Virginian hero falls conveniently into five 
periods 

The first of these, 1580-1596, that of his early youth, 
is thus described by himself in his Travels “ He was born 
[1680] m Willoughby in Lincolnshire and was a scholar 
in the two free schools of Alford and Louth His parents, 
dying [April 1596] when he was thirteen [or rather fifteen] 
years of age, left him a competent means, which he, not 
being capable to manage, little regarded His mind being 
even then set upon brave adventures, he sold his satchel, 
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books, and all be bad, intending secretly to get to sea, but 
that bis father’s death stayed him But now the guaidians 
of bis estate moie regaining it than him, he had hbeity 
enough, though no means, to get beyond the sea About 
the age of fifteen years, he was liound an apprentice to 
Master Thomas Sendall of [King’s] Lynn, the greatest 
merchant of all those paits, but, because he would not 
presently send him to sea, he never saw his master m 
eight years aftei ” 

The second peiiod, 1596-1604, is that of his aclventuies 
in Em ope, Asia, and Africa He first went to Orleans in 
attendance on the second son of Lord Willoughby Thence 
he returned to Pans, and so by Rouen to Havre, wheie, 
his money being spent, he began to learn the life of a 
soldier undei Henry lY of France On the conclusion of 
the peace with the League he went with Captain Joseph 
Diivbury to Holland and served there some time, piobably 
with the English troops in Dutch pay By this time he 
had gained a ivide expeiience in the ait of war, not merely 
as an infantry officer, but also m those more technical 
studies which aie now followed by the Royal Engineers 
At length he sailed from Enkhuisen to Scotland, and on 
the voyage had a narrow escape fioin shipwreck upon 
Holy Island neai Berwick Aftei some stay in Scotland 
he letiuned home to Willoughby, “where, within a shoit 
time being glutted with too much company, wherein he 
took small delight, he retried himself into a little woody 
pasture, a good way fiom any town, enviioned with many 
hundred acies of other woods. Heie by a fan biook he 
built a pavilion of boughs, wheie only in his clothes he 
lay His study was Machiavelli’s Ai t oj Wao and Marcus 
Auiehus , his exercise a good horse with his lance and 
ling , ins food was thought to be more of venison than 
anything else, what [else] he wanted his man brought him 
The country wondering at such a heimit, his fiiends per- 
suaded one Signioi Theadoia Polaloga, ridei to Henry, 
earl of Lincoln, an excellent horseman and a noble Italian 
gentleman, to insinuate [himself] into his woodish acquaint- 
ances, whose languages and good discourse and exeicise of 
iiding diew Smith to stay with him at Tatteisall 
Thus, when France and the Netherlands had taught him 
to iide a hoise and use his aims, with such rudiments of 
war as his tender years, in those maitial schools, could 
attain unto, he was desirous to see moie of the woilcl, 
and try his foitune against the Tuiks, both lamenting 
and lepentiug to have seen so many Chii&tians slaughter 
one another ” 

Next came his wanderings thiough France from Picaidy 
to Marseilles There he took ship for Italy in a vessel 
full of pilgrims going to Rome These, cuising him for a 
heietic, and swearing they would have no fair weather so 
long as he was on hoard, thiew him, like anothei Jonah, 
into the sea He was able to get to a little uninhabited 
island, from which he was taken ofl the next morning by a 
Breton ship of 200 tons going to Alexandria, the captain 
of which, named La Roche, treated him as a friend In 
this ship he visited Egypt and the Levant On its way 
back the Breton ship fought a Yeiietiau argosy of 400 
tons and captured it Reaching Antibes (Yai) later on, 
Captain La Roche put Smith ashore with 500 seqmns, 
who then proceeded to see Italy as he had already seen 
Fiance Passing through Tuscany he came to Rome, 
wheie he saw Pope Clement Till at mass, and called on 
Father R Parsons Wandering on to Naples and hack to 
Rome, thence through Tuscany and Venice, he came to 
Giaiz 111 Styna There he received inf oi matron about the 
Tiiiks who were then swarming thiough Hungary, and, 
passing on to Vienna, entered the einpeior’s service 

In this Turkish war the years 1601 and 1602 soon 
passed away , many desjieiate adventures did he go 
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thiough, and one in particular covered him with great 
honour At Regal (Stuhlwei&senbiiig), m the presence of 
two aimies, as the champion of the Christians, he fought 
on horseback and killed three Turkish champions in suc- 
cession On 18th November 1602, at the battle of Rotheii- 
thuim, a pass in Transylvania, where the Christians fought 
desperately against an overpowering force of Ciim Tatars, 
Smith was left wounded on tfie field of battle His iich 
diess saved bim, for it showed that he would be worth a 
lansom As soon as his wounds were cured he was sold 
foi a slave and then marched to Constantinople, where he 
was presented to Charatza Tiagabigzanda, who fell in love 
with him Fearing lest her mother should sell him, she 
sent him to her brother Timor, pasha of Nalbnts, on the 
Don, in Taitaiy “ To her unkind brother this kind lady 
wiote so much foi his good usage that he half suspected 
as much as she intended , for she told him, he should there 
but sojourn to leain the language, and what it was to be a 
Turk, tdl time made hei mastei of heiself But the Timor, 
hei hi other, diverted all this to the worst of cruelty Foi, 

[ within an hour aftei his arrival, he caused his ‘ drubman ’ 
to strip him naked, and shave his head and beard so bare 
as his hand A great ring of non, with a long stalk 
bowed like a sickle, was iiveted about his neck, and a 
coat [put on him] made of ulgry’s hair, guarded about 
with a piece of an undressed skin There were many 
moie Chiistian slaves, and iieaily a bundled foosados of 
Tiuks and Moors, and he being the last was the slave of 
slaves to them all ” While at Nalbnts the English captain 
kept his eyes open, and his account of the Cum Tatars 
lb caieful and accurate “ So long he lived m this miser- 
able estate, as he became a thieshei at a giange in a gieat 
fiield, moie than a league from the Timor’s house The 
pasha, as he oft used to visit his granges, visited him, and 
took occasion so to beat, spurn, and levile him, that for- 
getting all reason Smith beat out the Timoi’s biains with 
his threshing bat, for they have no flails, and, seeing his 
estate could he no worse than it was, clothed himself in 
the Timor’s clothes, hid his body under the straw, filled 
his knapsack with corn, shut the doors, mounted his hoise, 
and 1 an into the deseit at all adventure” Foi eighteen 
or nineteen days he rode for veiy life until he reached a 
Muscovite outpost on the iiver Don, hero his iions were 
taken off him, and the Lady Cailaniata largely supplied 
all his wants Thence he passed, at ti acting all the sym- 
jiathy of an escaped Chiistian slave, thiough Muscovy, 
Hniigaiy, and Austria until he icaehed Leipsic in Deceni- 
bei 1603 There he met his old mastei. Prince Sigismund, 
who, in memoiy of his gallant fight at Regal, gave him 
a grant of arms and 500 ducats of gold Thence he 
wandered on, sightseeing, through Germany, Franco, and 
Spam, until he came to Saffi, from which seaport ho made 
an excursion to the city of Morocco and back 
While at Saffi he was blown out to sea on board Captain 
Merham’s ship, and had to go as far as the Canaries 
Theie Meiham fought two Spanish ships at once and beat 
them off Smith came home to England with him, having 
a thousand ducats m his puise 
The thud period, 1605-1609, is that of Captain Smith’s 
experiences in Viigima Throwing himself into the colon- 
izing piojccts which weie then coming to the front, he 
fi.rst intended to have gone out to the colony on the 
Oyapok in South America , but. Captain Ley dying, and 
the reinforcement miscarrying, “the rest escaped as they 
could” Hence Smith did not leave England on this 
account But he went heartily into the Viigmian project 
with Captain Baitholomew Gosnold and others He 
states that what he got in liis travels he spent m colon- 
izing “ Wlien I went first to these despeiate designs, it 
cost me many a forgotten pound to hue men to go, and 
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procrastination caused more to run away than went I 
have spared neither pains or money according to my abihty, 
first to procure His Majesty’s letteis patents, and a com- 
pany here, to be the means to raise a company to go with 
me to Vngmia, which beginning here and there cost me 
nearly five years’ [1604-1609] woik, and more than five 
hundred pounds of my own estate, besides all the dangers, 
miseiies, and mcumbrances I endured gratis ” Two colon- 
izing associations weie formed, — the London Company 
foi South Virgima and the Western Company foi Hoith 
Virginia Smith was one of the foundeis of the London 
Company The colonies which Sir W Raleigh had estab- 
lished at Roanoke and other islands off the American 
coast had all perished, mainly for want of a good harbour, 
so that really nothing at all W'as known of the Virginian 
coast-lme when the first expedition left London on 19th 
December 1606 , and therefore the attempt was bound 
to fail unless a convenient haiboui should be found The 
expedition consisted of three ships (the “ Susan Constant,” 
100 tons, Captain C Kewpoit, the “God Speed,” 40 
tons, Captain B Gosnold, and a pinnace of 20 tons. 
Captain J Ratehffe), with about 140 colomsts and 40 
sailois They made fiist for the West Indies, reaching 
Dominica on 24th March 1607 At Nevis, then next 
stopping place, a gallow's was erected to hang Cax^tain 
Smith on the false charge of conspiracy , but he escaped, 
and, though afteiwaids the lives of all the men who 
plotted against him were at his mercy, he spared them 
Sailing northwards from the West Indies, not knowing 
where they were, the expedition was most foi Innately, m 
a gale, blown into the mouth of Chesa^jeake Bay, discover- 
ing land on 26th April 1607 Anchoring, they found the 
James iiver, and, having explored it, fixed upon a site for 
then capital m the distiict of the chief or weroance of 
Paspaheh, its chief recommendation being that there were 
6 fathoms of water so near to the shore that the shijis 
could be tied to the tiees Oideis had been sent out foi 
the government of the colony in a box, which was opened 
on 26th Apiil 1607 Captains B Gosnold, E M Wing- 
field, C Newport, J Smith, J Ratcliffe, J Martin, and 
G Kendall were named to be the council to elect an 
annual president, who, with the council, should govern 
Wingfield was, on 13th May, elected the first president, 
and the next day they landed at James Town and com- 
menced the settlement 

All this while Smith was under restraint, for thirteen 
weeks m all His enemies would have sent him home, 
out of a sham commiseration for him , but he challenged 
then charges, and so established his innocency that 
Wingfield was adjudged to give him ^6200 as damages 
After this, on 20th June 1607, Smith was admitted to 
the council 

As in going to America in those days the great diffi- 
culty was want of water, so in those colonizmg efforts 
the paramount danger was from want of food “ There 
were never Englishmen left in a foreign country in such 
misery as we were in this new discovered Virginia We 
watched every three nights [every third night], lying on 
the bare cold ground, what weather soever came, and 
warded all the next day, which brought our men to be 
most feeble wretches Oui food was but a small can of 
bailey sodden in water to five men a day Our drink, 
cold water taken out of the river, which was, at a flood, 
very salt, at a low tide, full of slime and filth, which 
was the destruction of many of our men ” So great was 
the mortabty that out of 105 colomsts living on the 22d 
June 1607 67 died by the following 8th Januaiy The 
country they had settled m was sparsely populated by 
many small tubes of Indians, who owned as their para- 
mount chief, Powhatan, who then lived at Werowocomoco, 
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a village on the Pamunkey river, about 12 miles by land 
from James Town Various boat expeditions left James 
Town, to buy food in exchange foi copper They geiieially 
had to fight the Indians first, to coerce them to trade, but 
afterwards paid a fan pi ice for ivhat they bought 

On 10th Decembei 1607 Captain Smith, of whom it 
IS said “the Spaniard nevei more greedily desiied gold 
than he victail,” with nine men in the barge, left James 
Town to get more corn, and also to explore the ujopei 
waters of the Chickahoiiimy They got the barge up as 
far as Apocaut Seven men were left in it, with orders 
to keep m midstream They disobeyed, went into the 
village, and one of them, George Cassen, was caught, 
the other six, barely escaping to the barge, brought it 
back to James Town It so happened that Opecanchan- 
ough (the brother of Powhatan, whom he succeeded in 
1618, and who carried out the great massaeie of the 
Enghsh on Good Friday 1632) was m that neighbouihood 
with two or three bundled Indians on a hunting expedi- 
tion He ascertained fiom Cassen where Smith was, wffio. 
Ignorant of all this, had, with Jehu Robinson and Thomas 
Emeiy, gone m a canoe 20 miles farther up the rivea 
The Indians killed Robinson and Emery while they were 
sleeping by the camp fire, and went after Smith, who was 
away getting food They surprised him, and, though he 
bravely defended himself, he had at last to surrender 
He then set his wits to confound them with Ins superioi 
knowledge, and succeeded Opecanchanough led him 
about the country for a wonder, and finally, about 6th 
January 1608, brought him to Powhatan at Werowoco- 
moco “Having feasted him after then best barbarous 
manner they could, a long consultation was held , but the 
conclusion -was two gieat stones were bi ought before 
Powhatan , then as many as could laid hands on Smith, 
dragged him to them, and theieon laid his head And, 
being ready with their clubs to beat out his brains, Poca- 
hontas, the king’s dearest daughter, when no entreaty could 
prevail, got his head m her arms and laid her own upon 
ins to save him from death Whereat the emperor was 
contented Smith should live, to make him hatchets, and 
her bells, beads, and copper , for they thought him as well 
of aU occupations [handicrafts] as themselves ” 

The truth of this story was never doubted till 1866, when 
the eminent antiquary, Dr Charles Deane of Cambiidge, 
Mass , in reprinting Smith’s first book, the True Relation 
of 1609, pomted out that it contains no refeience to this 
hairbreadth escape Since then many American historians 
and scholais have concluded that it never happened at all , 
and, m order to he consistent, they have tiled to prove 
that Smith was a blusteiing braggadocio, which is the 
very last thing that could in truth be said of him The 
rescue of a captive doomed to death by a woman is not 
such an unheard-of thing m Indian stones If the truth 
of this dehveiance be denied, how then did Smith come 
back to James Town loaded with presents, when the othei 
three men were killed, Geoige Cassen in, particular, in a 
most horrible manner ? And how is it, supposing Smith’s 
account to be false, that Pocahontas afterwards frequently 
came to James Town, and was next to Smith himself the 
salvation of the colony '2 The fact is, nobody doubted the 
story in Smith’s lifetime, and he had enemies enough ^ 

^ Pocaliontas never visited James Town after Smith went to England 
in October 1609, until she was brought there a state prisoner in April 
1613 by Captain S Argali, who had ohtamed possession of her by 
treacheiy on the Potomac nver The colony, while treating hei well, 
used her as a means to seonie peace with the Indians In the mean- 
time, believing Smith to he dead, she fell m love with an English 
gentleman, John Eolfe, apparently at that time a widower They 
were married about 1st April 1614 Subsequently she emhiaced 
Ohnstiamty Sir T Dale, with Eolfe and his wife, landed at Ply- 
mouth on 12th June 1616 Before she reached London, Smith 
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Space fails to deseiibe how splendidly Smith worked 
after his deliveiance for the good of tie colony, how he 
explored Chesapeake Bay and its influents, how (when all 
others had failed) the presidency was foiced on him on 
10th Septembei 1608 , how he tiied to seize Powhatan at 
Werowocomoco on 12th January 1609, but he fled to 
Orapakes, 40 miles faither oft, how with only eighteen men 
he cowed Opecanchanough in his own house at Painunkey, 
in spite of tbe hundreds of Indians that weie theie, and 
made him sell coin, how well he admmisteied the colony 
all thiough the spring and summer of 1609 

Meanwhile the establishment of this foilorn hope in 
Virginia had stiried up a general interest m England, so 
that the London Company were able m June 1609 to send 
out 9 ships with 500 colonists Smith had now got the 
Indians mto splendid older, but from the arrival on 11th 
August of the newcomers his aiithoiity came to an end 
They refused to acknowledge him, and robhed and injured 
the Indians, who attacked them in turn Smith did his 
best to smooth matters, while the rioters weie plotting to 
shoot him in his bed In the meantime he was away up 
the ii\ei On his leturn, “sleeping in his boat, acci- 
dentally one filed his powder bag, which tore his flesh 
from his body and thighs, 9 or 10 inches square, in a 
most pitiful manner, but to quench the tormenting fiie 
frying him in Ins clothes he leaped ovei board into the 
deep liver, where, ere they could lecover him, he was 
neaiiy di owned'' Thus disabled, he was sent home on 
4ti October 1609 and never set foot in Virginia again 
Nemesis oveitook the rioters the wintei after he loft, 
which IS known in Virginian stoiy as “the starving time ” 
Out of 490 persons in the colony in Ootobei 1609 all 
but 60 died by the following March 
The lest of Smith's lite can only be biiefly touched upon 
The third peiiod, 1610-1617, was chiefly spent in discover- 
ing Nusconciis, Canada, and Pemaquid in North Virginia, to 
which, at his solicitation, Prince Chailes gave the name of 
New England His fiist object was to fish for cod and 
baitei foi fuis, his next, to discover the coast-line with the 
view to settlement Two attempts, in 1616 and 1617, to 
settle at Capawuck failed, but thiough no fault of his 
It was m connexion with these projects that the Western 
Company for North Viiginia gave him the title of admiial 
of New England We cannot better conclude this sketch 
of his active operations than m liis own words pimtedin 
1631 “Having been a slave to the Turks, piisoner 
among the most barbarous savages , after my deliveianco 
commonly discovering and ranging those large iiveis 
and unknown nations with such a handful of ignorant 
companions that the wiser sort often gave me up for lost , 
always in mutinies, wants, and niiseiies, blown up with 
gunpowder , a long time a prisoner among the French 
piiates, from whom escaping m a little boat by myself, 
and acluft all such a stormy winter night, when their 
ships were split, more than £100,000 lost which they had 
taken at sea, and most of them drowned upon the Isle of 
EIi4 — ^not far from whence I was driven on shoie, in my 
little boat, &c And many a score of the worst winter 
months have [I] lived in the fields , yet to have lived near 
thirty-seven years [1593-1630] in the midst of wais, pesti- 
lence, and famine, by which many a hundred thousand have 
died about me, and scarce five living of them that went 
first with me to Virginia, and yet to see the fruits of my 
labours thus well begin to jirosper (though I have but my 

petitioned Queen Anne on lier Toelialf , and it is in this petition of 
June 1616 that the account of Ins deliveiance by the Indian girl first 
appeals After n. pleasant soioiiTn of about seven months, being well 
received both hy the court and the people, Pocahontas with her 
bnaband embarked for Virginia in the George, Captain S Aigall (hei 
old captor), but she died off Gravesend about February 1617. 
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laboul foi my pains), have I not much reason, both piivately 
and publicly to acknowledge it, and give God thanks '2 " 

The last period, 1618-1631, of Smith’s life was chiefly 
devoted to authorship In 1618 he ajiplied (in vain) to 
Lord Bacon to be numbered among his servants In 1619 
he offered to lead out the pilgrim fathers to North Virginia , 
but they would not have him, he being a Protestant and 
they Puiitans The London Vngmia Company became 
bankrupt for £200,000 in 1624 A list of his publications 
wfll be found at the end of this aiticle Thus having 
done much, endmed much, and wiitten much, while still 
contemplating a Histo'ty of the Sea, Captain John Smith 
died on 21st June 1631, and was buiied in St Sepulchre’s 
Chuich, London 

Two of the sixty survivors of “the starving time,” 
Richard Pots and William Phettiplace, thus nobly ex- 
pressed in pnnt, so early as 1612, their estimate of Smith 
“What shall I say '2 but thus we lost him [4th Octohei 
1609] that in all his proceedings made justice his first 
guide and. experience his second, ever hating baseness, 
sloth, piide, and indignity more than any dangers , that 
never allowed inoie for himself than his souldieis with 
him, that upon no dangei would send them where he 
would not lead them himself, that would nevei see us 
want what he either had, oi could by any means get us , 
that would rather want than boiiow oi starve than not pay, 
that loved actions moie than words, and hated falsehood 
and cozenage than death , whose adventures weie oui lives, 
and whose loss our deaths ” 

A fauly complete bibliography will be found in Piofessor Edwaid 
Aibei’s lejuint of Simtli’s Woiks, Bumingham, 1884, 8vo The 
01 del oi then fiist appeal ance is, A Tiue lldatmi, ko , 1608 (fiist 
attiibuted to a gentleman of the colony, next to Tli IVatson, and 
finally to Captain Smith), A Map of Vtiginia, ed hy W[illianiJ 
S[immonds], Oxfoid, 1612 , A Deaonptwii of New JSngland, 1616 , 
Neiv England! s Trials, 1620 , New England's Tiials, 2cl od , 1622 , 
The Genet al Mwtonj of V%tginta, New England, and the Sutnmoi 
Tales, 1624 , An Acoidente for all Young Seamen, 1626 , the same 
woik lecast and enlarged as A Sea Otammar, 1627, both woilts 
continuing on sale foi years, side by side, The True Tt avals, ko , 
1630, Advettisements foi the Uneoiperienced Planters, ko , 1631 
Of some of the smallei texts limited 4to editions have been 
published in the United States by Di 0 Deane, J Caitei Bi own, 
and otheis (E A ) 

SMITH, John Raphael (1752-1812), English paintei 
audmezzotint engiavei, a son of Thomas Smith of Derby, the 
landscape pamtei, was bom ni 1752 He was appi enticed 
to a linen draper zn Derby, and afterwards pursued the 
same business in London, adding, however, to Ins income 
by the pioduction of miniatuies He then turned to 
cngiavmg, and executed lus plate of the Public Ledgei, 
which had great popular liy, and was followed by hrs 
mezzoirnts of Edwrn the Minstrel (a portrait of Thomas 
Haden), aftei Wright of Derby, and Mercury Inventing 
the Lyre, after Baiiy He reproduced some forty of the 
works of Reynolds, some of these plates ranking among 
the masterpieces of the art of mezzotint, and he was ap- 
pointed engraver to the Piince of Wales Adding to Ins 
artistic pm suits an extensive coniioxiou as a pimt-doaler 
and publisher, he would soon have acquired wealth had 
it not been for his dissipated habits Ho was passionately 
attached to field-sports, pugilism, and the stago, and was 
a boon companion of George Morland, whose figure-pieces 
he excellently mezzotinted He executed many original 
poi traits in chalks, and painted subject-pictures such as 
the Unsuspecting Maid, Inattention, and the Moralist, 
exhibitmg in the Royal Academy from 1779 to 1790 
Upon the decline of his business as a printseller ho made 
a tour as an itinerant portrait painter through the northern 
and midland counties of England, producing much hasty 
and indifferent work, and settled in Doncaster, wheie he 
died on 2d March 1812. 

As a mezzotint ongrayei Smith occupies the vciy first rank Ills 
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prints are delicate, excellent in dramng, and finely expressive of 
coloin His small full-lengths in crayons and his portiaits of Fox, 
Home Tooke, Sir Francis Burdett, and the group of the duke of 
Devonshire and family support his claims as a successful diafts- 
man and painter He was possessed of a very thorough knowledge 
of the principles and history of art, and was a brilliant conveisa- 
tionalist 

SMITH, Joseph See Mormons 

SMITH, Sydney (1771-1845), one of the founders of the 
Eclinhwgh Review, and one of the wittiest talkers and 
political writers of his generation, was the son of an English 
country gentleman, and was boin at Woodford in Essex on 
3d June 1771 His father, a man of restless ingenuity and 
activity, “ very clever, odd by nature, but still more odd by 
design,” who bought, altered, spoiled, and sold about nine- 
teen different estates in England, had talent and eccentricity 
enough to be the father of such a wit as Sydney Smith on the 
stiictest principles of heredity , hut Sydney was wont him- 
self to attribute not a little of his constitutional gaiety to an 
infusion of French blood, his maternal grandfather being 
a Flench Protestant refugee of the name of OUiei, who 
could not speak a woid of English Sydney was the second 
of a family of four brothers and one sister, all remarkable 
for their talents While two of the brothers, “Bobus” 
and Gecil, were sent to Eton, Sydney was sent with the 
youngest to Winchester, wheie he lose to be captain of the 
school, and with his brother so distinguished himself that 
their schoolfellows signed a round-robin “ refusing to try 
for the college prizes if the Smiths were allowed to contend 
for them any more, as they always gained them ” From 
Winchester Sydney went to Hew College, Oxford, and in 
due course became a fellow of his college It was his wish 
then to read for the bar, but his father would add nothing 
to his fellowship, and he was reluctantly compelled to 
enter the chinch, and became a curate in a small village 
in the midst of Salisbury Plain Fiom this dreaiy in- 
cumbency he was relieved aftei two yeais, and conducted 
to the scene of the foundation of the Edirihwgh Review by 
a combination of accidents The squire of the parish in- 
vited the new curate to dine, was astonished and charmed 
to find such a man in such a place, and engaged him after 
a time as tutor to his eldest son “ It was arianged,” he 
afterwards said, “that I and his son should proceed to the 
university of Weimar We set out, but before reaching 
our destination Germany was disturbed by war, and in 
stress of politics we put into Edinburgh ” This was in 1 797 
In Edinburgh, as everywhere else. Smith made numer- 
ous friends, whose cordiality was in no way abated by his 
constant quizzing of the national foibles and peculiarities , 
and among those friends were the future Edinburgh Re- 
viewers It was towards the end of his five years’ residence 
in Edinburgh, in the elevated residence of the then Mr 
Jefiiey, “in the eighth or ninth story or flat in a house in 
Buccleuch Place,” that Sydney Smith proposed the setting 
up of a review as an organ for the opinions and a vehicle 
for the ambition of the young malcontents with thmgs as 
they were “I was appointed editor,” he says m the 
preface to the collection of his contributions, “and remained 
long enough in Edinburgh to edit the first number [October 
1802] of the Edinburgh Remew The motto I proposed for 
the Review was ‘ Tenui musam meditamur avena ’ — ‘ We 
cultivate literature on a little oatmeal ’ But this was too 
near the truth to be admitted, and so we took our present 
grave motto from Publius Syrus, of whom none of us had, 
I am sure, ever read a single line ” He contmued to write 
for the Review for the next quarter of a century, and his 
brilliant articles were a mam element in its success They 
represent the very perfection of journalism They were 
not merely the most readable, the most entertaining the 
solidity of substance and the seriousness of purpose were 
quite as indisputable as the brilliancy of the execution 
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The writer seemed to tackle the gravest of political and 
social questions in the highest of spiiits, yet he never lost 
sight of his aim in purposeless buffoonery , and, howevei 
heartily the readei might be made to laugh, the laughtei 
was always directed at what seemed to the wntei ateuid 
and unieasonable opmion It was remarked of his wit in 
conversation that the butts of it were often seen to laugh 
as heartily as the audience , there was nothing base and 
personal in Sydney Smith’s raillery The same with his 
wnting when it was anonymous His wonderful powers 
of humorous exaggeration were such as to detach a ridicu- 
lous opinion as far as possible from its human incarnation 
and present it in the bare essence of its absurdity This 
was his habit as a controversialist , and, when his purpose 
was simply to convey information, to give the gist of a 
book of travels, or a system of education, or a body of 
statistics, he was unequalled in the art of amusing the 
reader with ludicrous images in the most unexpected 
places without departing from the main lines of a most 
clear, orderly, and instructive exposition The fact is that 
the serious didactic puipose m all Sydney Smith’s writing 
and the closeness of his adherence to the matter in hand 
aie the main obstacles to the living permanence of his fame 
as the wiitei of the best colloquial prose of his generation , 
for though his range of topics was wide — political, ecclesi- 
astical, educational, geographical, and otherwise miscellane- 
ous — they were all of immediate, practical, and passing 
interest, and his leraarks were pushed home to the life of 
the time so closely as to have comparatively little inde- 
pendent interest for posterity 

Most of Sydney Smith’s contributions to the Edinburgh 
Review were sent from the country parish of Foston-le-Clay 
in Yoikshire, where he spent the best pait of his life He 
left Edinburgh for good in 1803, when the education of 
his pupils was completed , and, yielding to his wife’s con- 
fidence in his poweis — he had married Mi&s Pybus, an 
English lady of good family, while still unsettled in life — 
adventiued on London, where he rapidly became known 
as a preacher, a lecturer, and a social lion His success 
as a preacher, although so marked that there was often 
not standing loom in the church in Berkeley Square, where 
he conducted the morning seivice, was not gained by any 
sacrifice of dignity there was no eccentiicity, nothing 
sensational m his preaching, it was a pure triumph of 
good sense, right feeling, earnestness, and freshness of 
pulpit oratory He lectiiied on moral philosophy at the 
Royal Institution for three seasons, from 1804 to 1808 , 
and here also, handling the ordinal y topics of a philosophy 
chair in a Scotch university, he treated them with such 
vigour, freshness, and liveliness of illustiation that the 
London world crowded to Albemaile Street to heai him 
He made no pietence to originality, and in the mam 
followed Dugald Stewart, whose lectures lie had attended 
in Edinburgh, hut there is more originality as well as 
good sense in his lectures, especially on such topics as 
imagination and wot and humour, than m many more pre- 
tentious systems of philosophy With the bulliant re- 
putation that Sydney Smith had acquned in the course of 
a few seasons in London, he would probably have obtained 
some good preferment had he been on the powerful side 
in politics His Whig fiicnds came into office for a short 
time in 1806, and presented him with the living of Foston- 
le-Clay m Yorkshire He shrank from this banishment 
for a tune, and discharged his parish duties through a 
curate, but Mr Percival’s Residence Act was passed in 
1808, and, after trying in vain to negotiate an exchange, 
he quitted London in 1809 and moved his household to 
Yorkshire His most famous single production, Reter 
Plyndey's Letters on the subject of Catholic emancipation, 
ridiculing the opposition of the country clergy, appeared 
xm — 23 
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before tliis migiation. From being the idol of London 
society to being the pastor of a country pansh with no 
educated neighbour within 7 miles was a violent change , 
but Sydney Smith accommodated himself cheerfully to his 
new circumstances, and won the hearts of his parishioneis 
ah quickly as he had conquered a wider world Not the 
least entertaining chaptei in his daughter’s biography 
of him IS the account of his Yorkshire life An intexest- 
ing contrast might be drawn between it and Cailyle’s life 
in somewhat similar circumstances at Oiaigenputtock 
Sydney Smith’s life at Foston, with its cheerful eneigy 
and ingenuity, its vigorous jesting at difficulties and eecen- 
tiic ways of conquering them, is of much better example, 
and moralists might do worse than put the story into foim 
for geneial edification^ 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained pieferment at last from a Tory minister, Loid 
Lyndhurst, -who piesented him with a canonry in Bristol 
cathedral in 1828, and aftei wards enabled him to exchange 
Foston foi the living of Combe Floi ey near Taunton From 
this time ho discontinued wilting foi the Edinhtigh Review 
on the gioiincl that it was moie becoming in a dignitary 
of the chinch to put Ins name to what he wrote It was 
expected that when the Whigs came into power Sydney 
Smith would be made a bishop There was nothing in 
his wntmgs, as iii the case of Swift, to stand in the way, 
for with all Ins hnraoui and high spiiits he had always, as 
he said himself, fashioned his manners and conversation 
so as not to bung discredit on his leveiend profession 
He had been most sedulous as a parochial cleigynian 
Still, though he was not without warm friends at head- 
quarters, the opposition V'as too strong for them One of 
the iiist things that Lord Grey said on enteiing Downing 
Street was, “Now I shall be able to do something for 
Sydney Smith ” , but he was not able to do more than 
appoint him to a jorebendal stall at St Paul’s iii exchange 
foi the one of infenoi value ho held at Bristol Loid 
Meibom lie is reported to have said that there was nothing 
he more regiettecl than the not having made Sydney Smith 
a bishop Some surprise must be felt now that Sydney 
Smith’s reputation as a liumounst and wit should have 
caused any hesitation about elevating him to the episcopal 
dignity, and peihaps he was right in thinking that the 
leal otetacle lay in Ins being known as “a high-spiiited, 
honest, uncompromising man, whom all the bench of bishops 
could not turn upon vital questions ” With characteiisUc 
philosophy, when he saw that the promotion vas doubt- 
ful, he made his position ceitam by lesolving not to he a 
bishop and definitely forbidding his fiicnds to inteicede 
for him This loss and the much more painful loss of his 
eldest son did not destroy the cheerfulness of his later life 
He retained Ins Ingli spirits. Ins wit, practical energy, and 
powers of argumentative ridicule to the last His Letters 
to Ai rJidcacon on the Ecclesiastical Commission 

(1837), and Ins Petition and Letters on the repudiation of 
debts by the State of Pennsylvania (1843), aro as bright 
and trenchant as Ins best contributions to the Lilmhurgh 
Review Smith died in London ou 22d Fcbruaiy 1846 
Lady Ilollaiul’s Mmoir of her falliei, contaxniiig such specimons 
of his table talk as give one some idea of his chaim and woith as a 
mntlifiil companion and plnlobopher, is one of the most inteiest- 
iiig of biogiaplues A cheap edition of his Woils was published 
ill 1869 (W M) 

SMITH, SiE Thomas (1612-1577), the contompoiaiy 
and fnend of Sir John Cheke, was horn at Safii on -Walden 
in Eftsev in 1512 He became a fellow of Queens’ College, 
Cambridge, in 1531, and was afterwards appointed to read 
the public Greek lectin o, in the discharge of which function 

1 Soo Lady Holland’s Mmov , oliaps v , vi Lady Ilollanil, Sydney 
Suntli’s eldest dauglitm, was llie wife of Sir Ilenrj Holland, the famous 
physician, — not ol Lord Holland, as is sometimes absmdly stated 
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he first introduced the new Greek pronunciation, which soon 
became universal in England After studying in Fiance 
and Italy and taking a degree in law at Padua, he was 
appointed first regius piofessor of civil law in Cambiidge 
in 1542 During Somerset’s piotectorate ho entered public 
life and was sent as anibassadoi first to Brussels and aftei - 
waids to Fiance In 1548 he was made a secretaiy of 
state and knighted On the accession of Maiy he was 
deprived of all his offices, but in the succeeding leign was 
fieqnently employed m public affairs He died in 1577 
His best-known woik, entitled Do Rc^puhhea Anqlomm the 
Manet of Oovertiment m Policia of the Realmc of England, was iitib- 
lished posthumonsly in 15S3, and piassed thiough many editions 
His epistle to Gaidinei, Do leita et emendata hnguso Gyeec^ pi o~ 
7 Mt«ci£itio)ic,was punted at Pans in 1568 , the same volume includes 
bis dialogue De tecta at emendata linguse Anglicanss, scti^ttione 
SMITH, William (1769-1839), called “the father of 
English geology,” and among his acquaintances “ Stratum 
Smith,” will be geiieially leraembeied as the fiamei and 
author of the first complete geological map of England and 
Wales, and as the discover ei of the principle of the identifi- 
cation of strata by then included oiganic remains He was 
born at Chui chill in Oxfoidshire on 23d Maich 1769 De- 
prived of his father, an ingenious mechanic, before he was 
eight years old, he depended upon his fathei’s eldest 
bi other, who was but little pleased with his nephev’s love 
of collecting “pundiibs” {Terehxitulx) and “pound-stones ” 
oi “quoit-stones ” (large Echimtes, fiequeiitly employed as 
a pound weight by dairywomeii), anci had no sympathy 
with his propensity for carving sundials on the soft known 
“oven-stone” of his neighbourhood William became a 
mineral surveyor and civil engineei In the foimor capa- 
city he traversed the Oolitic lands of Oxfoidslme and 
Gloucester shiie, the Lias clays and red mails of Waiwick- 
shiie, and othci districts, studying their vaiiotics of stiaia 
and soils In 1791 he surveyed an estate in Somcisetsliiie 
and observed the strata of the distuct In 1793 he executed 
the suiveys and completed the levellings foi the line of a 
pioposed canal, in the course of winch he confiimcd a 
jiievious supposition, that the strata lying above the coal 
weie not horizontal, but inclined in one direction — to the 
oastwaids — so as to teiminate successively at the suiface, 
and to lesemble on a large scale the oidinaiy disposition 
of the slices of bread and butter on a breakfast plate — an 
I illustiation which he vas wont to use on all occasions 
On being appointed cngineci to the Somcisot Coal Canal 
in 1794, he was deputed to make a tour of observation 
with lolation to inland navigation Dining this tom, 
winch occupied nearly two months, and extended ovoi 900 
miles, lie caicfiilly examined the geological stiiicture of 
the count! y, and coiioboiated his prcconecived gcncializa- 
tioii of a settled oidei of succession in the sever al strata, 
a contimuty of langc at the siiifaco, and a general declina- 
tion eastwards Five years subsequently ho propaied a 
tabular view of the Order of the SUata, and tJmr embedded 
Organic Remains, m the neighhowhood of Lath, examined 
and proved yinor to 1799 From tins ])ciiod to 1812 he 
was completing and arranging the data for Ins large 
Geohgieal Map of England and Wales, with 2'>art of Scot- 
land, which appeared in 1815, in fifteen Rhccta, engraved 
on a scale of 5 miles to 1 inch The map was i educed 
to smaller foim in 1810, and from this date to 1822 
separate county geological maps wore published in succes- 
sive yoais, the whole constituting a Geological Atlas of 
England and Wales In January 1831 the Geological 
Society of London eonf cried on Smith the first Wollaston 
medal, and the Government, at the request of several 
English geologists, conferred upon him a life-pension of 
i£100 per annum The degree of LL D lie icocived from 
Dublin, at the meeting of the British Association in that 
city in 1835. At such meetings he was neaily always 
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present In 1838 lie was appointed one of the commis- 
sioners to select building stone for the new Houses of 
Parliament The last yeais of his life were spent at 
Hackness (of i^liich he made a good geological map), near 
Scarborough, and in the latter town His usually robust 
health failed in 1839, and on 28th August of that year 
he died at Northampton He once said he was bom on 
the Oolite, and should wish to be buried on it, and so 
he was, at Northampton 

His Memoi'is by Piofessor John Phillips appealed m 1844 

SMITH, William Henry (1808-1872), best known as 
tbe author of Thorndale, is one of those thmkeis and 
students whose work, whilst scarcely recognized in their 
own day and soon all but overlooked in tbe larger per- 
spective of history, is yet of real value for an appreciation 
of the intellectual character of the time The literaiy pro- 
duction of which Tlioindale is the most repiesentative 
example affoids a moral countenance to contemporary 
workeis in philosojihy which is invaluable, but which for 
obvious leasons can never be exactly appraised With a 
fine and reflective, rather than robust and active, intel- 
ligence, Smith deals suggestively m the form of conversa- 
tion — ^which he adopts in Tlmndale and m his latei book 
GtavenJiiast — ^with the problem of good and evil, with 
mateiialism and idealism, with most of the subtle modem 
perplexities in the mtei action of religion, philosophy, and 
science But his more exact contributions to thought, 
such as the Biscoune on the Mhics of the School of Paley 
and the Ei,says on Knowing and Feeling^ do not work out 
anything like a complete system, and are somewhat lacking 
in intellectual grip Smith also wrote several books of 
veise and two plays, one of which, Athekm'’d, was produced 
by Macready in 1842 Much gi aceful reflexion and a 
tiue feeling for nature are found in his veise, but it lacks 
energy Smith spent a serene uneventful life, chiefly in 
the studious seclusion which he loved, but which must 
have tended to foster the inactive tendencies that led him 
to call himself playfully in his latter days “the snail” 
He was born at Hammersmith in 1808 in comfoi table sur- 
roundings, his father being a retired merchant , his mother 
was of German extraction, with a vein of mysticism, which 
IS worth noticing in view of the son’s metaphysical tend- 
encies He was sent m 1821 to Glasgow, where Byron’s 
poetry and Scottish metaphysics seem to have had most 
influence upon him Then he entered a lawyer’s office, m 
which he lemained for five years His first writings ap- 
peared in the iMerary Gazette and in the Athmmm,^ to 
which he contributed under the name of “ Wool-gatherer,” 
attracting some attention by the delicacy and finish of 
Ills style His ambition was at the outset chiefly poetical, 
however, and, when his first book appeared and was almost 
completely ignored, he dug a grave and buried the unsold 
copies m a fit of Byronic despondency Ernesto, a philo- 
sophical romance, also belongs to this early period In 
1836 he wiote for the Qioarterly Review, and m 1839 he 
formed a connexion with Blachuood’s Magazine, which 
lasted for thirty years, during the latter part of which 
he acted as its philosophical critic In 1846 a visit to 
Italy led to the wntmg of a tale entitled Mildred, which 
was too purely reflective to be successful In 1851 he 
declined the chair of moral philosophy at Edinburgh, 
having determined a year or two previously to retire to the 
English Lake district, there to study in seclusion There 
he completed Thorndale, which was published in 1857 
Gravenhwst appeared in 1862 , a second edition contained 
a memoir of the author by bis wife He died at Brighton 
on 28th March 1872 

SMITH, Sir William Sidney (1764-1840), English 
admiral, was the second son of Captain John Smith of 
the Guards, and was horn at Westminster on 2l8t July 
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1764 He entered the navy, according to his own account, 

“at the beginning of the American War,” being only 
about eleven years of age For his bravery undei Rodney 
m the action near Cape St Vincent in January 1780, he 
was on 25th September appointed lieutenant of the 
“ Alcide ” After serving in the actions against the Fiench 
fought by Graves off Chesapeake in 1781 and by Eodney 
at the Leeward Islands in 1782, he was on 6th May of 
the lattei year promoted to be commander of tbe “ Fury ” 
sloop, and on 18th Octobei advanced to the rank of 
captain His ship having been paid off in the beginning 
of 1784, he spent two yeais in France and afterwards 
visited Siiain Fiom 1790 to 1792 he was employed in 
advising the king of Sweden in the war with Russia, 
receiving for his services the honour of knighthood 
After his return to England he was sent on a mission to 
Constantinople, and, having joined Lord Hood at Toulon 
from Smyrna m December 1793, he burnt the enemy’s 
ships and arsenal In the following years he cleared the 
Channel of French privateers, but, having with the boats of 
his squadion boarded in Havie-de-6race haiboiir a lugger 
which was diiven by the tide above the Fiench forts, he 
was on 19th Apiil 1796 compelled to surrender and sent 
a prisoner to Pans By means of forged ciders foi his 
removal to anothei pnson he made his escape from the 
Temple, and, crossing the Channel m a small skiff picked 
up at Havie, arrived m London on 8th May 1798 In Octo- 
ber he was sent as plempotentiaiy to Constantinople 
Learmng of Buonaparte’s approach to St Jean d’Acie, he 
hastened to its relief, and on 16th March 1799 captured the 
enemy’s flotilla, after which he successfully defended the 
town against several fuiious attacks of the Fiench, compel- 
ling Napoleon on 20th May to laise the siege and letieat 
in disoidei, leaving all his artillery helimd For this bril- 
liant exploit he received the special thanks of the Houses 
of Parliament and was awarded an annuity of £1000 
Subsequently he co-operated with Abeicromby, under whom 
he served as hngadier-geneial at the battle of Abouktr, 
where he was wounded On his return to England he was 
in 1802 elected M P for the city of Rochester In March 
1803 he was commissioned to watch the piepaiations of the 
French for an invasion of England Having on 9th Novem- 
ber 1805 been promoted to be rear-admiral of the blue, 
he was in the following January despatched on secret ser- 
vice for the protection of Sicily and Naples He relieved 
Gaeta and captured Capri, but on 25th Januaiy 1807 
received orders to pioceed to Malta, whence he joined Sii 
John Duckworth, who was sent to act against the Turks 
On 7th Febiuary, with the rear division of the squadron 
he destroyed the Tuikish fleet and spiked the batteiies off 
Abydos In Novembei following he was sent to blockade 
the Tagus and was mainly instrumental in embarking the 
Portuguese prince regent and royal family and sending 
them under safe protection to Eio de Janeiro, after which 
he was sent as commander-in-chief to the coast of South 
America On 31st July 1810 he was made Mce admiral 
of the blue and on 18th July 1812 was despatched as 
second in command under Sir Edward Pellew to the 
Mediterranean, but the expedition was uneventful His 
term of active service practically closed in 1814 He was 
made KCB in 1815 and in 1821 admiral The latei 
years of his life were spent at Pans, where he died on 
26th May 1840 

See Baarow’s Life of Admiral Sir TF S Sniitli, 2 vols, 1848 

SMOKE ABATEMENT The nuisance created by coal History- 
smoke seems to have been recognized in London as early 
as the reign of Queen Elizabeth , but it is only m more 
modem times that the question has come to be regarded 
as one of real practical importance, and eyen yet it is far 
from receivmg that general attention which it demands 
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In 1786 the first smoke abating invention was patented by- 
James Watt, who, as the inventoi of the steam-engine, is 
responsible foi so many boiler fires and so much consump- 
tion of coal In 1815 Cutlei patented the fiist would-be 
smokeless giate for domestic purposes , and his prmciple 
of feeding underneath was afteiwaids adopted by Dr Neil 
Arnott in a giate which has now been in use in one foim 
or another foi more than half a centiuy There is now a 
vast niimbei oi such inventions, good and bad In 1819 
the attention of pailiament was directed to the question, 
and a select committee was appointed “to inquire how fai 
persons using steam-engines and furnaces could elect them 
m a manner less prejudicial to public health and comfoit ” 
This committee gave an encouraging repoit In 1843 
another select committee recommended the introduction of 
a hill prohibiting the production of smoke from furnaces 
and steam-engines In 1845 yet anothei select committee 
reported that such an Act coidd not m the existing state 
of affaiis be made to apply to dwelling-houses The Acts 
of 1845 and 1847 followed as the lesiilts of these inquines , 
and since then theie has been much legislation brought to 
bear on factoiies and railways The results have been 
most beneficial , but veiy much still remains to be done 
One IS apt to think that, because steam-engines and fac- 
toues consume individually much moie coal than dwelling- 
houses, they alone are responsible for the smoke nuisance, 
forgetting how gieatly the dwelling-houses outnumbei the 
factories In reality there is little doubt that domestic 
fires are mainly responsible for tlie smoky condition of the 
atmosphere of our towns, and they foi the most part 
continue to evolve smoke undeterred by legislation or 
scientific invention In 1881, however, a movement was 
commenced by the National Health Society and the Kyxle 
Society, which resulted in a great smoke-abatement exhi- 
bition being held at South Kensington At the close of 
the exhibition a national smoke -abatement institution, 
with offices in London, was incorporated by autlioiity of 
the Boaid of Trade 

Com A knowledge of the natuie of coal and of the chemical 
tation changes that it undeigoes when burnt is essential for an 
of coal standing of the smoke pioblem Moie detailed in- 
foimation on these points is given undei Coal, wheie the 
seveial varieties aie described For the purposes of this 
article coals may be classified as smoke-pioducing and 
smokeless, the formei including all those vaiieties most 
commonly used as fuel The elementaiy constituents of 
such coals are carbon (genezally about 80 pei cent of the 
whole), hydrogen, nitiogen, oxygen, and sulphur, and they 
also contain a vaiymg quantity of eaithy impurity oi ash 
Tlie process which occurs in a coal file consists of two dis- 
tinct operations The fiist, which reqimes a coinpaiatively 
low temperature and is independent of the presence of air, 
is one of desti active distillation, and is similar to that which 
occurs m the retoits of gasworks It results in the decom- 
position of the coal, and in the leairaugement of its con- 
stituent elements and the formation of the following sub- 
stances — (1) hydrogen, marsh gas, carbonic oxide, olefiant 
gas, benzine, other hydrocarbons of the type of marsh gas 
or of benzine, watei, — all of which aie either gaseous at the 
temperatuie at which they are formed or capable of being 
converted into gas at somewhat highei temperatures, and 
all of which are combustible except the water , (2) ammonia 
and other compounds of nitrogen, and certain compounds 
of sulphur, winch aie also volatile and co-mbustible , (3) 
coke, which consists of carbon (and ash) and is non- 
volatile but combustible It is these products of distilla- 
tion, not the coal itself, that burn, in the strict sense of 
tlio woirl, and tins second process lequires the presence 
of an and also a much higher iempeiatme than the first 
If the combustion is perfect, the only products are (1) 


water-vapour, (2) carbonic acid, (3) nitrogen, and (4) 
sulphurous acid, the first of which contains all the hydro- 
gen ongmally present m the coal, the second all the 
carbon, the fourth all the sulphur, while the nitrogen is 
liberated as such together with the very much largei 
volumes of nitiogen derived from the air which has sup- 
pbed the necessaiy oxygen All these products of com- 
bustion are dischaiged through the chimney 

Two things are necessaiy foi the ensuung of such com- 
plete combustion, viz, an adequate, but not too large, 
supply of air, jiroperly administered, and the maintenance 
of the requisite temperatuie In practice, however, these 
conditions are never perfectly fulfilled, and consequently 
the combustion of coal is always more or less imperfect 
and gives rise to a complex mixture of vapours This 
mixture contams not only the combustion pioducts already 
mentioned but also the following unhurnt or partly burnt 
distillation products — (5) hydrogen, (6) hydrocaibons, (7) 
carbomc oxide, which contains a lower propoition of 
oxygen than carbomc acid, (8) unbmnt carbon in a veiy 
finely divided state, — and also considerable volumes of 
unused an 

Usually the name “smoke" is applied to this vapoious SmoLe 
mixture dischaiged fiom a chimney only when it contains 
a sufficient amount of finely divided carbon to rendei it 
dark-colouied and distmctly visible The quantity, how- 
ever, of this particulai ingredient is apt to be overrated 
It always bears an extremely small proportion to the vast 
volumes of water-vapour, carbonic acid, and nitrogen with 
which it IS mixed , it probably nevei amounts, even in the 
worst cases, to 3 per cent of the weight of the coal from 
which it IS formed, and its importance, leckoned in terms 
of so much fuel wasted, is certainly not gieatei than that 
of the unburnt hydrogen and hydiocaibons It is per- 
haps best to use the name “ smoke ” foi all the pioducts ot 
imperfect combustion (5 to 8) which are avoidable, as con- 
trasted witb the necessary and unavoidable ingredients 
(1 to 4) of the mixture The problem of smoke abate- 
ment is thus seen to resolve itself into the problem of the 
production of peifect combustion 

The first advantage to bo gained by the solution of this Adv-in 
problem is an impoitant saving in fuel It has been cal- <> 
culatcd that at least twice as much coal is used in boiler 
files and six times as much in domestic files as is theore- e** 
tically requiied for the production ot the effects obtained Ineut 
A considerable poition of this loss is due to causes ollici 
than those that can be treated of lieie, and some is cci- 
tainly unavoidable , but theio is no doubt that much of 
this enoimous waste could be prevented by improved 
methods of combustion, such as would solve the smoke 
problem The second advantage to be looked foi is a 
great gam in cleanliness and public convenience Not only 
would there be an end to sooty chimneys but the atmo- 
sphcio of towns would no longer be polluted as it is now 
by the discharge of unburnt carbon, whoso total quantity 
is enormous, though the amount contained in any given 
puff of smoke is veiy small The “ Loudon fog ” would 
be a thing of the past, — not because fogs would become 
any less frequent than now m London and other large 
cities, hut because they would lose their distinctive char- 
acter of grimy opacity It is often stated that these fogs 
are carntd by the smoke that blackens them , but this is 
an error The combustion of coal is ccitamly lesponsihle 
for their existence, but it is the sulphur of the coal 
(oxidized ultimately to sulphuric acid), and not the carbon, 
that IS the active agent And so long as coal is burnt at 
all this manufacture of sulphuric acid and of fogs must 
continue , it is not to be got rid of by improved methods 
of combustion, tbougli the character of the fogs may be 
materially altered foi the better. The evil effects of town 
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air on plant life and liiiman lungs, also often attributed to 
pieventible smoke, are n like manner due to tins non- 
pi eventible sulphuric acid The great gam m cleanliness, 
however, that would follow the abohtiou of smoke cannot 
he overrated 

Methods The methods that have been suggested for the abohtion 
of smoke may be divided into two great classes, viz , those 
ment attain this end by improving the appliances 

for the burning of bituminous coal, and tliose that piopose 
to abolish its use and substitute foi it some other kmd of 
fuel The proposals of the first ckss may be divided into 
those applicable to domestic purposes and those apphcahle 
to boiler fires and other large-scale operations Those of 
the second class may be divided accoiding to the natme of 
the fuel which they suggest The mnmneiable inventions 
of the first class depend foi their success (so far as they 
aie successful) on the attention bestowed on the scientific 
requisites for complete combustion, viz , a sufficient but 
not too great supply of an, the thorough admixtme of this 
air with the products of the destructive distillation of the 
coal, and the maintenance of a high temperatuie within 
the fire In our old and crude methods the facts which 
most mihtate against the attainment of these desiderata 
are— (1) that laige masses of fiesh fuel are contmually being 
thrown on at the top, which cool down the fire just at that 
point where highest tempeiature is required , (2) that the 
pioducts of the distillation of this fresh fuel, heated from 
below, do not get piopeily mixed with aii till they have 
been drawn up the chimney, (3) that unduly laige volumes 
of cold air are continually being sucked up through the 
fire, cooling it and canymg its heat away from wheie it is 
wanted, and yet without lemedying the second evil In 
the improved methods regulaiity of supply of both fuel 
and air is sought so as to mamtam a steady evolution of 
distillation products, a steady teinpeiatme, and a steady 
and complete combustion In many cases it is sought to 
warm fresh au before it enteis the room bya legenerative 
system, the heat being taken from the escaping gases which 
v\ ould otherwise carry it up the chimney, and in some cases 
the air which feeds the fixe is heated in the same way 
Domestic lYe cannot here discuss the meiits of individual mven- 
stoves tions , but we may summarize the chief results of the tests 
^”ates— at the South Kensington Exhibition These tests, 

tests foi^ domestic grates and stoves, included a chemical ex- 
amination of the chimney gases, observations of the 
“smoke-shade” as indicatmg the propoition of unburnt 
carbon, and a record of the amount of coal burnt, of the 
use of temperature produced, of the radiation, and of the 
amount of heat lost by being carried away through the 
chimney Domestic grates and stoves were divided into 
six classes as follows — (1) open grates having oidinary 
bottom grids and upward draught, (2) open giates having 
solid floors (adapted for “slow combustion”) and upward 
draught, (3) open giates fed from below, — supplied with 
fresh fuel beneath &e incandescent fuel , (4) open grates 
fed from the hack or from the sides or from hoppers , (5) 
open grates having downward or backward or lateral 
draught , (6) close stoves Each of these classes was sub- 
divided according as the apparatus was “air-heatmg” or 
“ non-air-heatmg,” ^ e , accordmg as an attempt was or was 
not made to save heat on the regenerative principle This 
attempt does not appear to have been distinctly successful 
in any class except the fifth , indeed the evidence of the 
tests as a whole is rather against the air-heating principle 
The foUowmg table gives the average results of tests for 
each class and sub-class as regards general rise of tempera- 
ture and radiation per pound of coal and smoke-shade 
The figures under the last head refer to a standard of 
shades ranging fiom 0 (smoke imperceptible) to 10 (black 
and dense) It was found in practice that the results of 
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this smoke-shade test weie in general accord with those of 
the chemical exammation of the chimney gases The 
letters “ a ” and “ n ” in the first column signify an -heating 
and non-air-heatmg respectively, the aveiage results foi the 
whole class hemg given before those for each sub-class 
AU the experiments were made with WaUsend coal, a fan 
repiesentative of the bituminous coals 


Claris 

No ofaiiph 
aiiah tested 

\\ei')geiise of 
temp pel !b of 
coal pel hour, 
111 degaes Pain 

Aieiage ladia 
tioii pel lb of 
coal pel hnui, 

111 degi ees Fain 

Aveiage 
smoke “hade 

1 

19 

2 88 

3 58 

3 01 

„ a 

9 

3 37 

2 88 

3 22 

>9 n 

10 

2 45 

4 21 

2 78 

2 

12 

2 99 

4 07 

3 23 

9] 

2 

2 81 

3 93 

411 

11 n 

10 

3 02 

4 09 

3 09 

3 n 
„ a 

5 

none 

3 81 

3 61 

2 82 

4 

6 

3 05 

314 

2 60 

„ a 

2 

2 41 

2 42 

2 23 

ji u 

4 

3 37 

3 50 

2 88 


18 

3 38 

3 70 

2 73 

„ a 

11 

3 45 

4 00 

2 29 

„ n 

7 

8 28 

3 22 

3 21 

6 

10 

414 

166 

211 

„ a 

2 

3 79 

178 

158 

„ n 

1-5 (total 

8 

423 

164 

j 

225 

aveiage) 

60 

822 

8 62 

2 89 


From this table the Mowing facts, among others, may 
be deduced — (a) the au -heating principle has not been 
applied with success except in ckss 5 , (b) close stoves 
(class 6) aie supeiior to open grates (total average of 
classes 1-5) in respect of fieedom from smoke and of 
geneial heating effect, but they are greatly inferior in 
ladiating powei, — a deficiency winch partly explains their 
unpopularity in the tJnitecl Kingdom , (c) the “slow-com- 
hustion” principle gives a high radiation factor, but is 
otherwise not successful, (c?) the class of an -heating grates 
with downwaid, backward, or lateial diaughts is, on the 
whole, most efficient 

Much attention has been devoted for many years to the Boiler 
question of how to work boiler fires, both for locomotives fires 
and foi fixed appliances, with the least possible production 
of smoke and the greatest possible evapoiative power 
Here the desiderata are essentially the same as in the case 
of domestic fires, viz, adequate admixture of the com- 
bustible vapours given off by the coal with the necessary 
air and the mamtenance of a high temperatuie , and the 
principles involved are consequently also the same, though 
the apphances are necessarily diffeient These improve- 
ments may be all classed under one or other of two heads, 
according as the mode of supplying the fuel or the mode 
of supplying the air is the subject of the imiirovement 
These two kmds of improvement may of course be com- 
bmed The article Fuenacb may be consulted, see also 
STEAM-EworNE, sect “Boilers” 

In the old forms of furnace fresh fuel, as it is wanted, Meeliam- 
is supplied by hand labour, the furnace doors being opened 
and large quantities of coal thrown m One result of this 
IS the inrush of great volumes of cold an, which, aided by 
the equally cold fuel, lowers the general temperature of 
the furnace Mechanical stokers meet this difficulty by 
supplying the coal regularly in small quantities at a time 
They may be divided into those which dehver the coal at 
the front and gradually push it backward, those which 
scatter it generally over the surface of the grate, and those 
which raise it from below so that the products of its dis- 
tillation pass through the already incandescent fuel The 
mechanism by which these results are attained is qften of 
a complex nature 

It IS generally recognized that air cannot be efficiently Air-supply. 
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supplied to tbe furnace if admitted only in fiont, and paratiou of numberless beautiful dyes, of antiseptics, and 
accoidingly tlieie have been many plans devised f 01 supply- of some diugs, and quite lately a substance desciibed as 
mg it also at the back In some cases cuiients of an aie an admiiable substitute for sugai has been piepaicd fioin 
induced by steam-jets , but this plan has not pioved veiy it All these mteiniediate pioducts are now, accoiding to 
successful The best inventions aie on the legenerative oin baibaious methods of binning coal, used simply as 
principle In them the an, befoie enteiing the furnace, fuel (2) Gas can be laid on m pipes to any spot, can be 
IS made to cnculate thioiigli cbambeis heated eiteinally lit or turned out at any moment, and can be so managed 
by the pioducts of combustion, and, liavmg thus acquired that less lieat is fiitteied auay and moie applied to the 
a high tcmpeiatuie and absorbed heat that would othei- specific object than in the case of coal-buiiuiig (3) It 
wise have been lost, is admitted thiough opemngs at the produces no smoke and leaves no ash oi ciiidei, so that 
budge Many of these apphances aie almost absolutely cleanlmess is attained and much laboui and cupenso aie 
smokeless, and they aie much in use saved (4) The coke pioduced diuing the piepaiation oi 

Substi- The advocates of the total or paitial disuse of smoke- the gas has uses of its own as solid fuel and foi othci 
tutes foi pioducing coals are variously in favour of the following purposes (5) As has been already said, sulphiu is an 
brtunim — anthracite, coke, liquid fuel, and gas ingredient of all coals, and siiiphunc acid is one ol the 

laithra piuposes anthiacite and other coals containing necessary results of burning them, not to bo got iid of by 

cite a high percentage of carhon may be, and have long been, “smoke abatement” Coal gas, liowevei, can to a gicat 
advantageously used as fuel They yield a much smaller extent be fieed fiom sulphnr compounds, and it is possible 
peicentage of distillation pioducts than ordinal y coals, and that the jmiihcation methods in vogue may heicaftei bo 
produce no smoke, oi almost none But they aie difficult improved, so that we have here a ineaiib, if any exist, oi 
to Ignite, and in small fires difficult to keep burning, cuiing the chief evils of oui piesent system, — lujuiy to 
they give veiy little fame, and aie comparatively expen- our respnatoiy organs, production ol fogs, and desiiuction 
sive, so that they are under eonsideiable disadvantage of vegetation in towns The principal disadvantage of the 
as conipaied with the usual kinds of coal Many of the pioposal is to be found m the high cost oi coal gas, which 
giatcs and stoves exhibited at South Kensington were now vanes geneially fiom 3s to 4s pei 1000 cubic feet, 
specially devised for binning anthiacite, and some of them whereas it has been calculated that it would have to cost 
are dccidedlj siiccesistul , but it is not hkoly that anthiacite not nioie than Is or at most Is 6d to compote success- 
will ever take the place of bituminous coal to any gieat lully with coal There is no doubt, however, that the 
extent in the British Isles There the gieat coal-fields cost might, and it probably will, be brought down to tins, 
undoubtedly aie the natural sources of fuel, and no pro- as the high latc is due to causes notinlioront in tlio natiuo 
posal involving a complete neglect of this fact can evei of things Sn William Siomcus pioposed that two sets ot 
be successfully carried out mams 3ionld be laid in English towns, one foi heating and 

Coke This remaik, however, does not apply to the use of coke one for lighting gas, and showed that the first and last 
and of gas, which are themselves made fiom coal Coke poitions of every preparation of gas aio possessed ol voiy 
IS pioduced in large quantities both foi its own sake and low illuminating power, hut if coliected apait would do 
as a byc-pioduct m tlie manufactuie of gas for hghting excellently foi heating purposes, while tho rest would bo 
purposes, and is laigely used 111 vaiious kinds of furnace impiovcd for lighting It is piobablo, howevoi, that 
It gives no smoke , but it lesembles anthracite also m being electricity will ultimately duvo gas out of tho field as an 
but ill adapted to use in open giatos on account of tho illuminating agent and that it will then bo lologaiod to its 
difficulty of Ignition and the absence of flame (see Fuel) tino place as a heating agent When that is done coal 
bifpuil In Ameiica, wlieie natiual poll oleum is obtained in will no longer be burnt as a wliolo, but only tlioao of its 
such enoimous quantities, the expeiimont has been made pioducts (gas and coko) which aio good for heating and 
of using it as the source of heat for boilers A jet of foi nothing else 

superheated steam (at about 600“ Fahi ) is blown into tho Meanwhile, oidinaiy coal gas has already, oxjmnhivo as 
hot combustion chamber and the oil and air enter mixed it now is, been laigely applied to coiiani puiijoscs, notably 
with it The results aie said to be excellent, — tho fiie to cooking stoves aiicl other domestic rcquiiomonts, to gas 
smokeless and the efficiency high The lesidue fiom coal- engines (in which tho generation of stoain is unuocosaary), 
tar, after the naphtha and light oils have been iccoveied and to balcois’ ovens; and those inventions aio cah'ulatod 
from it, can also be advantageously used in this way The materially to dimmish the smoko nuisanco. In ordei to 
chief disadvantage attending the use of hqnid fuels such obtain an oconoimcai gas capable of being gonoxatod on 
as peti oleum seems to lie in the fact that they aie some- the spot and used for operations on a largo scalo, Kir W 
what dangerous, fatal accidents having occurred in America; Siemens devised a gas-producer in which coal is partially 
and the range of their application is necessarily limited burnt in a limiled atmosphere and is wholly con veiled into 
To use them for the heating of houses is of course quit© gaseous pioducts (clnefiy carbonic oxide), only tho ash being 
out of the question left. This “producer-gas” is a weak fuel, being largely 

Gaseous Of all the schemes and inventions for the abatement of diluted with atmospheric nitrogen, and is thcrcfoio in- 
faol smoke that one which proposes to distil coal in one opera- applicable to domestic purposes, but lor many othois it 
tion, and to burn the products of the distillation m anotlici suits adimiably, one of tho best examples ol its application 
and quite separate operation, is without doubt the most being Siomeus’s own regonciativo gas luinaoo lor molting 
tlioioiiglily scientific, and to it, rather than to patent stool (soo Siemens) Oihci gas-prodiiccia have been 
grates and furnaces, we must look for tho ultimate solution patented, and the cost of tho gas so made is as low as 
of the question. Many arguments may be adduced m 4d, per 1000 cubic loet, or even less lb is probably, 
favour of gas-lieating as opposed to coal-heating, tho most however, hut a tempoiaiy substitute for true coal gas. 
impoitant of which are here hiiefiy given (1) Coal gives, In the use of this latter wo shall, without doubt, iind tho 
on distillation, not only gas and coko, which are both good tiuo scientific solution of tho smoko-abatemont problem, 
heating agents, but mtei mediate products, many of which As an example of what gaseous liiol can do, it may bo 
aro of commeicial value , these includo ammonia, benzine, montioned that in Bittsburgh in Pennsylvania tho furnaces 
carbolic and, antliracino, &c As scienco advances the aio now being fed by natural oil gas and that that mty, 
value of coal-tar will jirobably be cnhaiicGd by fuither dis- once ono of tho dirtiest of manutacturing towns, is bc- 
coveries, aheady it givc.s the law matoiial foi tho pic- coming ono of the cleanest. 
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Litaiatute — The specifications of patents may be consulted 
See also 0 W Wilhains, The Co7ntnstio)i of Coal aiid the Fie^en.- 
iion of Smohe (London, 1858 ) , W IV Ban, Piacticril Tieatise on 
the Combuskon of Goal (Indianapolis, 1879), Official Be^mt <f the 
SrnoLa-Abatonent Qomnnitea (London, 1882) , Sniohe Abateoiient 
Si kibitwa licview (London, 1882), and papers and discussions in 
the loumal of the Society of Chtuiical Lidustiy, 1881 and folloiv- 
ingycais (0 M) j 

SMOLEITSK, a government of middle Eus&ia, belonging 
partly to Gieat Russia and partly to Wbite Russia, is 
bounded by Moscow and Kaluga on the E , Oiel and Tcher 
nigoff on the S , Moghileff and Vitebsk on theW , and Pskoff 
and Tvei ontheM It covers an area of 21^638 squaieniiles 
in the west of the great central plateau, its northern districts 
ei ten ding towards the billy region of the Yaldais, where the 
iat-topped gentle declivities reach about 1000 feet above 
the sea The livers being deeply cut in the plateau, the 
surface is also hilly in the western districts (Smolensk, 
Doiogobu^h), whence it slopes away gently towards im- 
mense plains on the east and south Carbonifeious lime- 
stones, containing a few layers of coal (in Yuchnoff) and 
quaiiied for building purposes, occupy the east of Smolensk , 
white Chalk appears m the southern extremity, while 
Tertiary sands, mails, and ferruginous clays cover all the 
west The whole is overlain with a thick sheet of boulder 
clay, with inegular extensions to the noith, Post-Tertiaiy 
sands aie spread ovei wide surfaces, and peat-bog fills the 
marshy depiessions The soil, mostly clay, is generally 
unfertile, and stony and sandy in several districts Many 
large livers belonging to the basins of the Volga, the Oka, 
the Dnieper, and the Dwina have then origin in Smolensk 
The Vazuza and the Gzhat, both flowing into the Volga, 
and the Moskva and the Ugia, tributaries of the Oka, 
are channels foi floating timbei The two tributaries of 
the Dwiiia — the Kasplya and the Mezha — are of much more 
nnpoitance, as they and then affluents carry consideiable 
numbers of boats to Riga The Dnieper takes its oiigm 
in Smolensk and waters it for moie than 300 miles , but 
iieithei this rivei iioi its tnbutaiies (Vop, Vyazma, Sozh, 
and Desna), whose uppei coinses belong to Smolensk, are 
navigable, tinibei only is floated down some of them 
Many small lakes and extensive maishes occur in the north- 
west One-third of the area is under forests The popula- 
tion of Smolensk reached 1,191,172 m 1882, of whom only 
106,133 lived m towns, and consists of White Russians m 
the west ( 16 7 per cent ), Great Russians m the east (42 6), 
and of a mixed population of both (10 4) Nearly 1000 
Jews and 1000 Poles are scattered through the towns 

The climato is like that of middle Eussia goneially, although the 
moderating influence of the wet climate of western Europe is felt 
to some extent The aveiage yeaily teinpeiatuie at Smolensk is 
4.5° 6 Fain (Jannaiy, 13° 5 , July, 67° 2) Notwithstanding the 
unproductive soil and the fieyuent failiues of crops (especially in 
the noith west), the chief occupation is agiicultme In 1884 
3,040,000 acies weie undei crops, and 2,379,600 quarters of giam 
of vaiioiis kinds weie laised (2,930,400 in 1883), — the potato ciop 
yielding 5,498,400 bushels Noailyallthe land is cultivated by the 
peasant coiuiuunes,— only 766,500 acres (out of 6,868,900) m the 
hands of single individuals being midei cultivation Oats are an 
important ciop Hemp and flax aie largely raised and expoited 
Cattle bleeding stands at a low level , the cattle of the peasantiy 
suffer fiom a want of meadow and pastuie land, which is mostly in 
pnivate ownciship In 1882 theie weie 329,850 Ixoises, 349,000 
homed cattle, 401,000 sheep, and 162,000 pigs The peasantry 
aie mostly veiy pool, in consequence not only of the desolation 
inflicted on Smolensk in 1812, the effects of which aie still felt, 
but also of iiibufliciciit allotments and want of meadows Garden- 
ing and hoe keeping, which foimeily flouiished, have almost 
disappeaied The timbei trade and boat-buxldmg aie impoxtant 
soiticcs of income, but do not furnish employment foi all w'ho axe 
in need of it , more than one-half of the male population, of west 
Smolensk leave then homes eveiy year in search of woik, pimcipally 
as navvies thioughout Eussia The manufactuies aie developing 
hut slowly, and in 1882 employed only about 6100 woikmen, — ^their 
annual pioduction being valued at £328,800 , of this amount the 
distilleries yielded nearly one- thud A few cotton-unlls m the 
east have a pioduction valued at £62,160 pei annum A lively I 
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tiafficis earned on on the iiveis, pnneipally the Kasplya, the Ohzha, 
and the Ugia, wheie com, hemp, hempseed, ImseeJ, and especially 
timber aie shipped to the amount of nearly £400, 000 amiinlly A 
considerable quantity of corn is imported into the western districts 
Smolensk is crossed by two impoitant railways, fiom Moscow to 
Warsaw and from Kiga to Saiatoff, a blanch line connects Vyazma 
w'lth Kaluga The educational institutions embiace eleien gym- 
nasia and progymnasia (830 boys and 1402 gills), and 394 piimaiy 
schools (15,031 boys and 2142 girls) Smolensk is divided into 
twelve distacts, the ckief towns ol which, with then populations 
in 1882, are — Smolensk (see below), Byeiyi (7150), Doiogobuzli 
(8400), Duhovshina (3660), Eliiya (4850), G/shatsk (7050), Kiasnji 
(3550), Poryetchie (4650), Rosiavl (9050), Sytehevka (5720), Vyazma 
(13,000), and Yuchnofi (3230) 

SMOLENSK, capital of the above govcinment, is situ- 
ated on both banks of the Dnieper, at the junction of the 
railways from Moscow to Warsaw and fiom Riga to Orel, 
262 miles by rail west-south-west of Moscow The town, 
with the rums of its old kremlin, is huilt on the high crag^ 
of the left hank of the Dnieper, its suburbs extending around 
and on the opposite bank of the river Its walls are now 
rapidly faUing into decay, as well as all other remainders 
of its past The cathedral was erected in 1676 1772, on 
the site of a moie pnmitiwe building (erected in 1101), 
which was blown up in 1611 by the defenders of the city 
The picture of the Virgin brought to Russia in 1046, and 
attributed to St Luke, which is kept in this cathedral, is 
much venerated throughout central Russia Two other 
churches, built in the 12th century, have been spoiled by 
recent additions Smolensk is neither a commercial nor a 
manufacturing centre, its population was 35,830 in 1882 

Smolensk, one of the oldest towns of Russia, is mentioned in 
Nestor as the chief town of the Cimtchis, situated on the great com 
meicial loute “fiom the Yaiyaghs to the Greeks ” It maintained 
a lively traffic with Constantinople down to the lltli centuiy, when 
the pimcipality of Smolensk included Vitebsk, Moscow, Kaluga, 
and paits of tke piesent goveinmont of Pskoff The piinces ot 
Kieff were often recognized as militaiy chiefs by the vyekhe (council) 
of Smolensk, who mostly piefeiied Mstislafl and his descendants, 
and Rostislall Mstislavoiitch became the head of a senes of nearly 
independent pimces of Smolensk Fioni the 14th centuiy these 
last fell more and moie under the influence of the Litluiaman 
pimees, and in 1404 Smolensk was annexed to Litlmama In 1449 
the Moscow pimces lenoimced then claims upon Smolensk, nevei 
thelcss this impoittiiit city, which was both a stionghold and a 
commeicial centie with nearly 100,000 inhabitants, ivas a constant 
somce of contention, between Moscow and Lithuania In 1614 
it fell midei Eussiaii clommion, but dining the distmbances of 
1611 it was taken by Sigismiind III of Poland, and it lemamed 
undei Polish lule until 1664, wdien the Eussians letook it, m 1Q86 
it was definitively annexed to Eussia In the 18th centuiy it played 
an important pait as a basis foi the militaiy opeiations of Petei I 
dmmg his wais with Sweden In 1812 it was well foititied , but 
the French took it, when it suffeied much fiom conflagiations, and 
genexally, during the war 

SMOLLETT, Tobias Geobg-e (1721-1771), novelist, was 
bom at Dalquhuxn,in the valley of Leven.Diimbaitonshiie, 
in 1 72 1 His buoyant humour and energy wei e th e gifts of 
nature, and early experience furnished him with abundant 
jirovocation for the harsh and cynical views of human 
nature to be traced in his novels At a very early age he 
was placed in a position calculated to harden the heart 
of a pioud and sensitive child His father, the youngest 
son of the laird of Bonhill, a Scottish legal dignitary, 
married against the ambition of his family, and died 
young, leaving three children, of whom the future novehst 
was the second son, entirely unprovided for The boy, 
being thus left dependent ou the charity of relatives, 
grudgingly and insolently bestowed, as it seemed to him, 
learned to look with suspicion on kindly professions He 
seems to have received the ordinary book education of 
the place and period He was sent to the neighbouring 
grammar-school of Dumbarton — taught at the time by 
one of the most eminent schoolmasters in Scotland — and 
thereafter to the university of Glasgow He wished then 
to enter the army, as his elder brother had done, but 
much agamst his will was apprenticed to a surgeon His 
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giandfatliei died wlien lie was in Ins eigliteentli yeai, 
witlioiit leaving any piovision foi the children of his 
youngebt son, and m his nineteenth ycai Smollett left 
(Glasgow and launched himself on London in quest of loi- 
tuna with the tiagccly of the Refjmde in his pocket He 
failed to get the tiagedy accepted, and, i educed almost to 
staivation, was fain to taka the situation of surgeon’s mate 
on boaicl a ship of the line Ho was piescnt in 1741 at 
the siege of Caitagena He soon quitted the navy in 
disgust, but diuing his seivico of a few yeais he acquned, 
as Scott says, “such intimate knowledge of our nautical 
woild as enabled him to dosciibe sailois with such truth 
and spiiit of delineation that, fiom that time, whoevei 
has undertaken the same task has seemed to copy more 
fioin Smollett than fiom natuie ” 

Letuming to England in 1746, Smollett made a de- 
sperate attempt to live by his pen, piiblislung the satiies 
Admce and Beiitoof — satne being then in fashion — and 
pushing the JRcyidde and other diainatic woiks on tliea- 
tiical inaiiagors and pations He levongecl himself in Ins 
satiics foi tbo lebulls given to his plays Whether he 
was over lediiccd to such sUaits as Mi Molopoyn, whom 
Rodeiick Random mot with m the Fleet, is not known foi 
cm lam, but it is ccitain that he was shai ply pinched, and 
he (lid not monel his ciicum&tauces by maiiymg a poition- 
less lady wdiom he had met in the West Indies His 
buoyant spiut was not in tlio least biokon by advciso 
i 01 tune, but it was considoiably inllained and ombitlcicd 
His fierce and disiemperod mood when he wiote Rodoul 
Random is rejected m the characteis of the novel, which 
ai 6 drawn with a nuicli more defiant and contomiituous 
hand than lie used in any of Ins suhsoquout woiks. The 
author was not a cold-blooded cynic, but a pioud waim- 
heaitcd man enraged by what ho coiisidoiod unjust usage 
Ho was not m a mood to dwell upon lovable traits m 
human natuio, or to find ploasuro in ]notty soniimciits 
The public, however, when Rodo ul Random was published 
— in 1748, a few montlis bofoio Tmi Jom — did not con- 
cern themselves with the cliai actor of the author The 
wealth of huinoious luoident, the lapidly moving ciowd of 
amusing figuios, concealed all tlioso harsher foatuios in 
the picLiue of life which quiet roflcsion can now trace to 
the cironmstaucos of the anthoi, sniaitmg as he was under 
potty insults and real or fancied indignities Thus novel 
at once raised yinollcU into lepiiialion It was followed 
after an mtorval of tlnoo ycais by Pc/w/imc Pir/tfe (I7C1), 
the immediate populauiy of which was helped liy the ni- 
sei tion into the body of the novel of two stones fiom loal ! 
life, the uieiiioirs of a lady of quality (Lady Vane) and 
the memoirs of the plnlantliiopist M'Korclior Tins second 
masterpiece was wntten with a nnioli lighter heart than the 
first, altliougli it must ho confessed that tho hero is not 
much of an impiovemont on Roderick Random Scott 
describes him as “the savage and fciocious Pickle, who, 
liesicles lus gioss and base brutality towaids Emilia, besides 
his ingratitude to Iiis uncle, and tho savage jiropcnsity 
which he shows in tho pleasure ho takes to toimcnt others 
by practical jokes, loseinblnig those of a fiend in glee, 
cvlubits a low and migontlomanlike tone of thinking, 
only one tlogreo Inghei than that of lloderick Random " 
Tliero 18 , however, this difference, that tlie author seems 
much more conscious of tho bad (lualitios of Picklc than 
of Random. He expends no sympathy or fine sentiment 
on oitlior, but llandom’s defects arc roiircseiitod as tho 
results of tho harsh treatment ho had himself received, 
while Ihcklo’s appear rather as tho outcome of a naturally 
huish and insolent character Roth are far from being 
model gontlcinon, but Pickle is sovoial degrees lowei 
rather than one degree higher than Random Tn the 
second novel tliero is a still nelier croud of cliaracteia, 


quaint, amusing, disgusting, and contemptible, but tlicio 
IS moie of a tendency to seeme vanety by extiavagant 
cai mature Foi some of the indecencies in the fiist edition 
Smollett apologized, and withdiew them in a second edition, 
but he still left enough to satisfy the gieediest taste in 
that paiticulai He also withdiew a veiy offensive allu- 
sion to Fielding, and in Ins next novel, 2'he Adventunf. of 
Fetdinarhd, Coimt Fathom, paid that gieai aval the com- 
pliment of imitation Though )Smollett was fai fiom being 
a seivile imitator, theie can be no doubt that he ])iofitcd 
gieatly by Fielding’s example in all the highei essentials 
ot his Cl aft This, lus thud ettoit, although it has not the 
same exubeiant humoiii and fiesh vaiieiy of chaiactci, is 
vastly bettei in point of constiuctive skill and sustained 
powei of desciiption It looks as if he had dohbciatoly 
set lumself to show that he too as well as the author of 
Tom Joim could make a plot The vilcncss of Fathom’s 
chaiacter is so lopulsive that the novel is much loss oiten 
lead than otheis of Smollett's, but it is lus greatest feat 
of invention, being not a meie string of lively adventuies, 
but a connected seiies in the ])iogiessive movement of 
the Viliam’s caicci It contains some of Smollett’s most 
cynical comments on human motives, as well as iiassages 
that illustiate stiikingly Ins loal goodness of heait Ho 
was not at home, liowovei, in the dnect cxpiossion oi 
tendci sentiment , when any of his jioisoiis gush, they do 
so with such woichnofas and cxtiavagance as to give them 
an an of msmcoiity 

With tho comijosition of Ooxml Fathom in 1753 Smollcii’s 
invention scomod to bo exhausted for tho time b\ii tlio 
next tea yoais ho occu])ic(l lumself with miscollaneouH 
htciary woik, tiaiiHlating Don Qmiote (published 1755), 
compiling n Compendium, of Voi/ai/et, ond Tiavdh 
and pioducmg a IhUoiy oj Rnf/laiid from the Landiwj of 
Gn'iar to the Tieaiij of AijUa-Cfutjhdle (1757), followed by 
a imiitmuatioii down to the date of jmblioation (1701-65) 
Smollett, in short, from the time of Ins fimt HumisH made 
Ins living as a iirofossional niau of letters Ho ohiaini'd a 
medical dcgiee fioin a (Jerraan university about 1752, 
and set up as a jdiysioian, but seems uevci to have accjuncil 
nmeh practice He turned this uxiierionco to aoeonut, how- 
evci, by oaiicatimng iwComit Fathom, tho ai Is of i ismg i ii tho 
profession Ho had very httio inoi o succchs in lus attmu] tin 

to wiilo foi the stage Tho Rci/idde was novel acted, and, 
when it ivas puhhshed m 1749 to exiioso tlie lolly of 
managers in not accepting it, tlio voidict of llio jaiblio was 
lalhm with the managoih than with tho antiun Hniollett’s 
single success on tho stage was a laico with a iiolitical object, 
'The Reprmds, or the 'Tain of Old MwjUmd, prodm-ed in 
17 57 to excite feeling against tho Fieneh As a join nahst 
also Smollett was not particularly snccesaful, partly perhaps 
bocauso ho attached lumself to the losing side, — tlio Tory 
and High Church paity. Ifo edited their organ '/'he Cri- 
tieal Review for some years, and in 1759 suffered mipi isou- 
mont for an attack on Admiral Knowles At tlie bcgmniiig 
of the roign of George III lie suppoited Lord Bute’s 
niinistiy m 2Vie Rnion, but 'J'he Rnton was dnven out of 
tho field by Wilkes’s North Jh Hon Aliogethci , Smollett’s 
levenuo from jilay-wnting and journalism Hoems to have 
been .small, unless his jiaity aorvices weio nujuitcd mde- 
]>eudcntly of the sale of Ins papcis Rut his namo stood 
high with booksollcis I lo mti oduces himself in Hum fdireij 
Ctmler as a disiionser of literary patronage, Hiirronnded by 
a number of Immblo dependants. These weio probably 
tho liack.s to whom ho gave emjiloymeni in his jotirnals 
and lu such booksellers’ jobs as lus translation of Vuitairo 
and Iho compilation entitled The Present Hlute o/ all 
Nations, lontaminr/ a (leoyraphhal, Naiuial, Commernal, 
and Pohheid JItstari/ of all the Countries of the Known 
RWd(l7C3) 
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In the course of this hard miscellaneous task-work, 
under which Smollett’s health gave way completely, he 
wiote hy instalments for the B-tiUsh Magazine (m 1760 
and 1761) the curious satirical lomance of Sir Lancelot 
G) eaves It is only in externals that this work hears any 
resemblance to Don Quixote The author seems to have 
hesitated between making Sii Lancelot a mere madman 
and making him a pattern of jjerfectly sane generosity 
The fun and the seriousness do not harmonize The young 
knight’s craze for iiding about the country to redress wrongs 
aimed caj^a-pie is too harshly out of tune wnth the right- 
ness of his sympathies and the grave character of the real 
abuses against which his indignation is directed In execu- 
tion the work is very unequal and irregular, but the open- 
ing chapters are very powerful, and have been imitated by 
hundreds of novelists since Smollett’s time 

Upon the failure of Ins health m 1763 Smollett went 
abroad and lived in Fiance and Italy for three years He 
published two volumes of Ti avels soon after his return m 
1766 Three years more he spent in England, trying in 
vain to get some consular post abroad, wheie the climate 
might suit his shattered constitution His extremely clever 
and extremely coarse political satire. The Adventmes of an 
Atom, published in 1769, was probably inspired partly by 
resentment at the neglect of his own claims by successive 
ministries He left England soon after its publication, 
and spent the last two years of his life m a house at Monte 
Novo in the neighbourhood of Leghorn Here, labouring 
undei a painful and wasting disease, he composed his last 
woik, JVie Brpedition of Kumphiey published in 

1771 This IS generally regarded as his best novel It 
certainly is the most pleasant reading, much softer and 
more humane in tone, while equally alive wuth vivid 
sketches and studies of character and a never-failing supply 
of ludicrous adventures The loose and easy plan does 
not lequne foi its execution the sustained power shoivn in 
Count Fathom, but, on the other hand, it leaves the novelist 
free to intioduce gicatei variety of character and incident 
None of his novels gives a bettor impression of Smollett’s 
versatility than Humphrey Chnlet, and there is none of 
them to which his successors have been moie indebted 
But whoever would understand how much the English 
novel owes to Smollett must read all his five fictions and 
not merely the most celebrated three His influence upon 
novel- wilting was wider even than Fielding’s He died 
at Monte Novo on 21&t October 1771 (w m) 

SMUGGLING denotes a breach of the revenue laws 
either by the importation or the exportation of prohibited 
goods 01 by the evasion of customs duties on goods liable 
to duty Smuggling is, as might be expected, most pie- 
valcnt where duties are high The best preventive is the 
imposition of duties so low in amount and on so few articles 
that it becomes scarcely worth while to smuggle Legisla- 
tion on the subject in England has been very active from 
the 14th century downwards In the reign of Edward 
III the illicit introduction of base com from abroad led 
to the provision of the Statute of Treasons (25 Edw III 
St 5) making it treason to import counterfeit money as 
the money called “ Lushburgh ” Such importation is still 
an offence, though no longer treason After the Statute 
of Treasons a vast number of Acts dealing with smugghng 
were passed, most of which wdl be found recited in the 
lepoahng Act of 6 Geo IV c 105 In the 18th and 
the early years of the 19th century smugglmg (chiefly of 
wine, spirits, tobacco, and bullion) was so generally prac- 
tised in Great Britain as to become a kind of national fail- 
ing, and the smuggler was often regarded as a popular hero, 
like the contrahandrsta of modern Spam The prevalence 
of the offence a century and a half ago maybe judged from 
the report of Sir J. Cope’s committee in 1732 upon the 
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frauds on the revenue The smuggler of the 18th century 
finds an apologist in Adam Smith, who writes of him as 
“a person who, though no doubt highly blamable for vio- 
lating the laws of his country, is frequently incapable of 
violating those of natural justice, and would have been in 
every respect an excellent citizen had not the laws of his 
country made that a crime which nature never meant to 
be so ” The gradual reduction of duties has bi ought the 
offence in the United Kingdom into compaiative insig- 
nificance, and it is now almost confined to tobacco Most 
of the existing legislation on the subject of smuggling is 
contained in the Customs Consolidation Act, 1876 (39 
and 40 Vict c 36, ss 169-217) 

The mam piovisioiis aie as follows Vessels engaged m smug- 
gling aie liable to foifeitnie and then owneis and masteis to a 
penalty not exceeding £500 Smuggled and piohibited goods are 
liable to foifeituie Officcis of customs have a light of seaich of 
vessels and persons Fraudulent evasion oi atteiiqited evasion of 
customs duties lendeis the oftendei subject to foifeit eithei tieble 
the value of the goods oi £100 at tlie election of the commissioneis 
of customs Heavy penalties aie iticuiicd by lesistance to officers 
of customs, rescue of peison oi goods, assembling to iim goods, 
signalling smuggling vessels, shooting at vessels, boats, oi officeis 
of the naval oi levenue seivice, cutting adiift customs vessels, 
offeiing goods foi sale undei pietence of being smuggled, &c 
Penalties may be lecoveied eitliei by action or infoimation in the 
supeiioi coints oi bj’’ summaiy pioceedmgs In criminal jiioceed- 
ings the defendant is competent and compellable to give evidence 
The Act apphes to the United Kingdom, the Isle of Man, and the 
Channel Islands Besides, the Customs Act, 60 Geo III c 41, s 
16 (the coiiesponding Act foi Scotland is 55 Geo III c 71, s 9), 
enacts that a havkers licence is to be foifeited on his conviction 
foi knoiMiigly sellmg smuggled goods The Mei chant Shipping 
Act, 1854 (17 and 18 Vict c 104, s 243), makes any seaman oi 
appientice, aftei conviction foi smuggling wheieby loss oi damage 
IS caused to the mastei oi ownei of a ship, liable to pay to such 
mastei oi ownei such a sum ns is sufficient to leimbuise the raastei 
01 owner foi such loss oi damage, and the whole oi a piopoitional 
pait of his wages maybe letamed in satisfaction of this liability 
Additional piovisions as to smuggling aie also contained in 42 and 
48 Vict c 21 and 44 and 45 Vict c 12 A smuggling contiaot 
IS gonei ally illegal But it may be valid, and the vencloi may re- 
cover the price of goods, even though he know the buyoi intended 
them to be smuggled, unless ho actually aids in the smuggling so 
as to become pm iitcjis onminia Contiacts to dcliaud the loveiiue 
of a foieign state aie, aeeoidmg to English decisions, not illegal 
Theie is a Geiman decision, moie consonant with intei national 
moidlity, to the opposite effect 

The penalties foi smuggling m the United States vill be found 
mainly in tit xxxiv ch 10 of the Eevised Statutes The seaman 
guilty of smuggling is liable to the same penalty as in England, 
and in addition to inipiisoninent foi twelve months, s 4596 

A considoiable amount of histoiical information on tins subject will be found 
m Dowell’s History of Taxation and Pike’s Histo'i y of Crime, %n Mngland 

SMYRNA, m ancient times one of the most important 
and now by far tke greatest of tlie cities of Asia Minor 
(see vol XV Plate II ), Las preseived an unbroken con- 
tinuity of recoid and identity of name from the first dawn 
of history to the piesent time It is said to have been 
a Lelcgian city bcfoie the Greek colonists settled m Asia 
Minor The name, which is said to be derived from an 
Amazon called Smyrna, is indubitably Anatolian, having 
been applied also to a qimter of Ephesus, and (under 
the cognate form Myiina) to a city of -lEolis, and to a 
tumulus in the Troad The uEolic settleis of Lesbos and 
Cyme, pushing eastwards by Laiissa and Neoiiteiclms and 
ovei the Hermus, seized the valley of Smyrna It was 
the frontier city between jEoIis on the noitli and Ionia 
on the south, and was more accessible on the south and 
east than on the north and west At the same time 
it was by virtue of its favourable situation necessarily 
a commercial city, like the Ionian colonies It is there- 
foie not surprising that the uEolic element grew weaker , 
strangers or refugees from the Ionian Colophon settled in 
the city, and finally Smyrna passed into the hands of the 
Colophonians and became the thirteenth of the Ionian 
states The change had taken place before 688, when 
the Ionian Onomastus of Smyrna won the boxing prize at 
XXII — 24 
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Olympia, but it mb probably then, a recent event The 
Oolopbonian conquest 1 & mentioned by Mimnermus (before 
600 B c ), who counts bim&elf equally a Colophoman and 
a Bmyrmean Tbe ^Eokc form of tke name, l/j-vpva, was 
retained e\eu in the Attic dialect, and the epithet “ yEohan 
Smyrna” remained long aftei the conquest The favour- 
able situation of Smyrna on the path ot commeice between 
Lydia and the west laised it duung the 7th centuiy to 
the height of power and splendoui It lay at the eastern 
end of an aim of the sea, which reached fai inland and 
admitted the Gieek trading ships into the heart of Lydia 
One of the great trade routes which cross Anatolia from 
east to west descends the Hermus valley past Sardis, and 
then diverging from the valley passes south of Mount 
Sipylus and crosses a low pass into the httle valley, about 
7 miles long and 2 broad, wheie Smyrna hes between the 
mountains and the sea Miletus, and at a later time 
Ephesus, situated at the sea end of the 
other great txade route across Anatolia, 
competed for a time successfully with 
Smyrna for the conveyance of tiaffic 
fiom the iiitenoi , but both Ephesus 
and Miletus liaie long ago lost then 
harbouis, and Smyrna now remains 
without a iival It was of necessity 
in close relation with the Lydians, and 
when the Mermnad kings raised the 
Lydian power and aggressiveness it 
was one of the fiist points of attack 
Gyges (687-653) was, however, defeated 
in a great battle on the banks of the 
Hermus, the situation of the battle- 
field shows that the power of Smyrna 
extended far to the east, and probably 
included the valley of ISTymph^um 
(357if) A strong fortress, the nuns of 
whose ancient and massive walls are 
stdl imposing, on a hill in the pass 
between Smyrna and Hymphmum, 
was probably built by the Smyinsean 
lonians to command the valley of 
Nymphmum According to the poet 
Theognis (about 500 bo), “ pride de- 
stroyed Smyrna ” Mimnermus laments 
the degeneracy of the citizens of liis 
day, who could no longer stem the Ly- 
dian advance Fmally, Alyattes (610- 
563) conquered the city, and Smyrna 
for 300 years lost its place in the list 
of Greek cities It did not entnely 
cease to exist, but the Greek life and political unity 
were destroyed and the Smyrnsean state was organized 
on the village system ((^Keiro /<cop;S6v) It is mentioned 
in a fragment of Pindar, about 500 b c , and m an in- 
scription of 388 B c A small fortification of early style, 
rudely but massively built, on the lowest slope of a 
hill behind Burnabat, is perhaps a fortified village of 
this period ALexandei the Gieat conceived the idea of 
restoring the Greek city, the two Memeses who were 
worshipped at Smyrna are said to have suggested the 
idea to him in a dream The scheme was, according 
to Stiabo, carried out by Antigouus (316-301), and Lysi- 
machus enlarged and fortified the city (301-281) The 
aciopolis of the ancient city had been on a steep peak 
about 1250 feet high, which overhangs the north-eastern 
extiemity of the gulf, its luins still exist, probably in 
much the same condition as they were left by Alyattes 
The later city was founded on the site which it still 
occupies, partly on the slopes of a rounded hdl called Pagus 
near the south-east end of the gulf, partly on the low 


ground betvreen the hill and the sea The beauty of the 
city -when seen fiom the sea, cluster ing on the low ground 
and using tier over tiei on the hillside, is frequently praised 
by the ancients and is celebrated on its coins, the same 
impression stdl striires the spectatoi, and must in ancient 
times have been much stronger, when magnificent build- 
ings, an imposing aciopolis, and the wide circle of massive 
wMIs combined with the natural sceneiy in one splendid 
pictuie Smyrna is shut in on the west by a hill now 
called Deumen Tepe, with the nuns of a temple on the 
summit The walls of Lysimachtis crossed the summit of 
this hill, and the acropolis occupied the top of Pagus 
Between the two the road from Ephesus enteied the citj 
by the “ Ephesian gate,” near which was a gymnasium 
Closer to the acropolis the outline of the stadium is still 
visible, and the theatre was situated on the noithern slopes 
of Pagus The line of the walls on the eastern side is 


I unknown , but they certainly embraced a greater area than 
IS included by the Byzantine wall, which ascends the 
castle hill (Pagus) from the Basmakhane lailway station 
Smyrna possessed two harbours, — the outer, which was 
simply the gulf, and the inner, which was a small basin, 
with a narrow entrance closed by a ro230 in case of need, 
about the place now occupied by bazaais The inner 
harbour was partially filled up by Tumu in 1402, but it 
had not entirely disappeared till the beginning of the 19tli 
century The modern quay has encroached considerably 
on the sea, and the coast-line of the Greek tune was about 
90 yards farther to the south The streets weie broad, 
well paved, and regularly laid out at right angles , many 
were named after temples the mam street, called the 
Golden, ran acioss the city from west to east, beginning 
probably from the temple on Deirmen Tepe, and continuing 
towards Tepejik outside the city on the east, where jirob- 
ably the temple of Cybele, the Metroon, stood Oybelc, 
worshipped under the name of Meter Sipyleue, from Mount 
Sipylus, which bounds the Siiiynia valley on the noitli, 
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■^vas the tutelar godcle&b of the city The plain towards 
the sea w'as too low to be propeily drained, and hence in 
rainy weather the streets were deep with mud and uatei 
The iivei Meles, which flowed by Smyrna, is famous in 
literature and was worshipped in the valley The most 
common and consistent tradition connects Homer with 
the valley of Smyrna and the banks of the Meles, his 
figure was one of the stock types on Smyinaean coins, one 
class of which was called Homerian, the epithet “Mele- 
sigenes ” was apphed to him , the cave where he was wont 
to compose his poems was shown near the source of the 
rivei , his temple, the Homeieum, stood on its banks 
The steady equable flow of the Meles, alike in summer 
and winter, neither sw’ollen after ram noi dry during 
drought, its pleasant w'atei, its short course, begmmng 
and ending near the city, are celebrated by Aristides and 
Himeiius The description apphes admirably to the stream 
which rises from abundant fountains, now known as Diana’s 
Bath, some w'ay to the east of the city, and flows into the 
south-eastern extremity of the gulf The common behef 
that the torrent, dry except after rains, which flows by 
Caravan Bridge is the ancient Meles flatly contradicts the 
ancient descriptions ; 

In the Eoman period Smyrna was the seat of a comentus 
which included southern JSohs and great part of the 
Hermus valley It vied with Ephesus and Pergamum for 
the title “ Fust (city) of Asia ” A Christian church ex- 
isted here from a very early time, havmg its origm m the 
considerable Jewish colony Polycaep {qv) was bishop 
of Smyrna The bishops of Smyrna were originally subject j 
to the metropolitan of Ephesus , afterwards they became j 
independent (avroKe<f)aXot), and finally weie honoured with j 
metiopohtan rank, having underthem thebishopsof Phocaaa, 
Magnesia ad Sipylum, Clazomenae, Sosandrus (Nymph- 
8sum ‘l), Archangelus (Temnos and Petia (Menemen '2) 
When Constantinople became the seat of government 
the trade between Anatolia and the west lost in import- 
ance, and Smyrna declined apace A Turkish freebooter 
named Tsacha seized Smyrna in 1084 and maintained 
himself there for some time, but it was recovered by the 
generals of Alexius Comnenus The city was several times 
afterwards ravaged by the Turks, and had become qmte 
ruinous when the emperor John Ducas Vatatzes about 
1222 rebuilt it The famous chieftain Aidin conqueied it 
about 1330 and made his son Amur governor Soon after- 
wards the knights of Samt John established themselves 
in the town, but faded to conquer the citadel. In 1403 
Timur stormed the town and massacred almost aU the in- 
habitants The Mongol conquest was only temporary, 
but Smyrna has remained till the present day in Moham- 
medan hands It is now the greatest commercial city in 
the Levant, its population is about 200,000, of whom 
neaily half are Greeks It is the terminus of the railway 
system which is gradually spreading over Anatoha. Two 
hnes stait from Smyrna one ascends the Hermus valley 
by Magnesia and Sardis to Alashehr (Philadelphia), about 
110 mdes , the other goes south by Ephesus to the Mseander 
valley beside Magnesia on the Mmander and then ascends 
the valley to the neighbourhood of Laodicea on the Lycus, 
143 miles Since the revival of the Levant trade by the 
Genoese and Venetians Smyrna has been the emporium 
for the whole produce of Anatolia, the chief raw pro- 
ducts exported are valonea, figs, raisms, opium, madder, 
hquoiice, cotton, sponges, emery, &c , almost the only 
articles of native manufacture which are exported from 
Smyrna are the carpets woven at Geurdiz, Ooula, TJshak, 
and other places in the interior, Smyrna has frequently 
been partially destroyed by earthquakes , that of 178 ad 
IS the most famous, and in 1688, 1768, and 1880 the 
town suffered severely . (w m ea) 
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SHAIL In England the woid “snail” in popular lan- 
guage IS associated wuth Gasteropoda which inhabit laud or 
fresh water and which possess large conspicnou& spiial 
shells, terrestiial Ga5terop)ods in which the shell la ludi- 
mentary and concealed are distinguished as “slugs ” lu 
Scotland the word “slug” is absent fiom the vernacular 
vocabulary, both shell-hearing and shell-le&s inland mollusca 
being knowm as snails Marine Gasteropods are occasionally 
termed “ sea-snails,” and the compounds “pond- snails,” 
“river-snails,” “ water -snails ” aie in common use The 
commonest land-snails are those species which constitute the 
family Hehtidie, order Pidmonata, sub -older Stylommato- 
idioia The other two families of the same sub -order, 
Lvniaudm and Onclvidndee^ include all the slugs In the 
first of these aie comprised all the slugs known in Great 
Bntam, and indeed in Europe The Onchidiidx are entitled 
to the name “sea-slugs,” as they aie shell-less Pulmonates 
living on the seashore, though not actually in the sea The 
teim “ w'ater-snails ” includes the whole of the remaining 
sub-order of Pulmonata, namely, Basovimatophoi a, 
m which the eyes are sessile This division comprises tw’o 
families, L%mns&%ds& and Aurxcxdidss, ^ some of the members 
of the firibt are amphibious, some entirely aquatic, the 
snails of the second family aie found near but not in the 
water Thus the whole of the Pulmonata which breathe 
air, are destitute of gill-plumes and opeiculum, and have 
a complicated hermaphrodite reproductive system are 
either snails or slugs But there are a considerable num- 
ber of snails, both terrestrial and aquatic, w'hich are not 
Pulmonates The land-snails which have no gill-plume 
in the mantle-chamber and breathe air, but have the sexes 
separated, and possess an operculum laelong to the order 
Azygd)i anc?aa, of wEich they form a distinct sub-order, 
the PnewnonocJdamyda, containing three families, Cydosto- 
midx^ Hehcimdae, and Amulidas The fresh-water snaiL 
which are not Pulmonates are the Pcdudvtndm, Yalvatidsi, 
and Anipullaridse, together with. PfeixtiTia, a genus of the 
JPexitidse These all possess a fully developed gill-plume 
and are tyjoical Azygobranchiates of the sub- order Holo- 
clilcmyda, most of the members of which are marine 

The family Eehadm has a voild-wide distnbution In Eelis 
the spue forms a more or less obtuse-angled cone , there are above 
1200&pecie&, of-svhich 24 aie British Eehxnemorahs, L .ofi^hichiT 
Jioi tensis IS a vaiiety, is one of the commonest forms Edxx pomatia, 
L , IS the laigest species, and is known as the “edible snail ” , it is 
commonly eaten in Prance and Italy, together w ith other species 
It was foimeily believed to have been intiodnced into Biitain by 
the Romans, but there is no doubt that it is a native In Sucanea 
the cone of the spire is acute angled , three species are British 
In VxhiTia the spire is very flat and the surface glassy In Buhxmis 
the spue is elongated vith a pointed apex Pupa is named from 
its lesemblance to a chiysalis, the apex beuig rounded The shell 
of Glausilm is sinistial and its aperture is piovided with a hinged 
plate The commoner Euiopaaii slugs of small size all belong to 
the genus Lvtnax, in which the opening of the mantle chamber is 
posteiior L fiamis is the cellai slug L agiesiis, L wrbmuxn, L 
maximus, occui in gardens and fields The larger black slugs are 
species of Anon, of which two are Biitish, A ater and A hcntenm 
Testacella 7iaho£tdea is common in Gieat Britain and throughout 
Em ope 

The Lmnimdaz occur m all parts of the world Lirmmus contains 
the largest species L pereger, Muller, is ubiquitous m Great 
Britain and common all over Europe All the species are usually 
mfestedwith Oercarim and Redtae, the laival forms of Trematode 
parasites of vertebrates L truncatxdus harbours the Cercana of 
Fasaola hepaUca, the livei -fluke, w hiclr causes rot in sheep Ancykis, 
which occms in nveis, has a minute limpet-like shell Planorhs 
has the spue of the shell in one plane Physa is smaller than 
LxmnsRus and has the upper part of the spue much shorter In 
the Auncuhdso the aperture is denticulated Auncula is confined 
to the East Indies and Peiu GaxycJmm mxnvmmi is British 

Of the Oyelostovudm only one species, Gyclostoma elegans, Muller, 
IS British , it hides under stones and roots The Edxovnxdae, are 
exotic, ranging from the West Indies to the Philippines Of the 
Acieuhdsa, which aie all minute, Aamla Ivneata is British 

ITie Ampullartdai are confined to the tropics Avipxdlanahn^ 
veiy long tentacles and a long siphon formed by the mantle 
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Vcdmta is common in fresh waters throughout Britain; the gill 
when the animal is expanded is protruded heyond the mantle- 
chamber. The Paludinidm are common in the northeim hemisphere. 
Faludim and Bithynia are both British genera. In Paludkia, the 
whorls of the spiral are very prominent; the genus is viviparous. 
Bithynia is smaller and the shell smoother. 

NcritiiKi has a very small spire, the terminal portion of the shell 
containing nearly the whole animal. 

For the morphology and classification of .snails, see Mollhsca, voh xvi. p. 
64S sq. A history of tlie British forms is given in Gwyn Jeftreys's British 
Conchology, lSii2, and by Fortes and Hanley in British MolUiscti. For specie- 
graphical details, see Woodward’s Manual of the Molbisca, 1875, and Bronn’s 
Thierreich (Weichthiere). For Fasciola hepa.tica, see Thomas, Quart. Journ. 
Mic. ScL, 15S2. 

vSNAKE-BIED, to use the name commonly given to it 
by the English in North America, because of its "long 
Blender head and neck,” which, its body being submerged 
as it swims, " axipear like a snake rising erect out of tbe 
water” (Bartram’s MS,, quoted by Ord in Wilson’s Am. 
Ornithology, ix. p. 81), the " Darter ” of many authors, and 
the Plotm unhinga'^ of ornithology, is the type of a small 
but very well-marked Family of -Birds, Plotidss, belonging 
to the group Steganopodes (the Dy&poroino^ph(& of Prof. 
Huxley), and consisting of but a single genus and three 
or four species. They bear a general resemblance botb 
outwardly and in habits to Cormorants (see vol. vi. p. 407), 
but are much more slender in form and have both neck 
and tail much elongated. The bill also, instead of being 
tipped with a maxillary hook, has its edges beset with 
serratures directed backwards, and is sharply pointed, — ^in 
this respect, as well as in the attenuated neck, likening 
the Snake-birds to the Herons (see vol. xi. p. 760); but the 
latter do not generally transfix their prey as do the former. 

Tie male of tie American species, whici ranges from Illinois to 
the south of Brazil, is in full breeding-plumage a very beautiful 
bird, with criiu-son irides, the bare skin round the eyes apple-green 


/■r 



Indian snake-bird (from Col. Tickcll’s drawing in the library of the 
Zoological Society). 


and that of the chin orange, the head, neck, and most part of the 
• body clothed in black glossed with green ; but clown each side of 
the neck runs a row of long hair -like white feathers, tinged with 
pale lilac. The much, elongated scapulars and the small upper* 
wing-cqverts bear each a median white mark, wdiich on the former 
is a stripe pointed at either end, and on the latter a broad ovate 
patch. 2 The larger wing- coverts are dull white, hut the quill- 
feathers of the wings and tail are black, the last broadly tipped, 
with browiiisli-red, passing into greyish-white, and forming a con- 
spicuous hand when the tail is spread in form of a fan, as it often 


^ “ Anlunga," according to Maregrave, who first described this bird 
(JTzsi^. Mwt* p» 218), was tlie uame it bore among tbe 

natives. 

® TIie,se feathers are very cliaracteristio of each species of the genus, 
and in India, says Jerdon, are among the Kha-sias a badge of royalty. 
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is under water.® The heii differs much in ajjpearance from the 
cock, having the head, neck, and breast of a more or less deep buft', 
bounded beneath by a narrow chestnut baud; but other4vise her 
fiumage is like that of her mate, only not so bright in colour. The 
labits of this species have been repeatedly described by American 
writers, and those of its congeners, to be immodiately mentioned, 
seem to be essentially the same. The Snake-bird frequents the 
larger rivers or back-waters connected with them, "svliere it may be 
seen resting motionless on some neighbouring tree, generally choos- 
ing a dead branch, or on a “snag” projecting from the bottom, 
whence it plunges beneath the surface, in pursuit of its fishy prey, 
to emerge, in the manner before related, showing little more than 
its slender head and neck. Its speed aird skill under water .-ire 
almost beyond exaggeration, and it exhibits these qualities even in 
cajitivity, taking — apparently without effoz’t — fish after fish that 
may be introduced into its tank, however rapidly they may .swim 
and twist, and only retm*ning to its perch when its voracious appe- 
■tite is for the moment appea-sed or its supply of food temiiorarily 
exhausted. Then, after adjusting its plumage with a few rapid 
fiasses of its bill, and often expanding its wings, as though, Cor- 
morant-fashion, to dry them, it abandons itself to the pleasurable 
and passive process of digestion, reawaking to activity at the call 
of hunger. Yet at liberty it will indulge in long flights, and those 
of the male at the breeding -season are ostentatiously performed 
in the presence of his mate, around whom he plays in irregular 
zigzag courses. The nest is variously prlaced, but almost always 
in trees or bushes overhanging the water’s edge, and is a large 
structure of sticks, roots, and moss, in which are laid four eggs 
with the white chalky shell that is so characteristic of most 
Steganopodous birds, Not uufrequently several or even many 
nests are built close together, and the locality that suits the Snake- 
bird suits also many of the Herons, so that these, its distant rela- 
tives, are often also its near neighbours.* The African Snake-bird, 
P. congensis (or lemillanti of some authors), inhabits the greater 
part of that continent from Natal northwards ; but, tliougli met 
with on the White Nile, it is not known to have occurred in Egypt, 
a fact the more remarkable seeing that Canon Tristi’am found it 
breeding in considerable numbers on the Lake of Antioch, to which 
it is a summer visitor, and it can hardly reach its home without 
passing over tlie intervening country. The male bird is easily dis- 
tinguishable from the American species by its rufous coronal patch, 
its buff throat and its chestnut greater wing-covorts, A third 
species, P. melanogcistcr, ranges from Madagascar to India, Ceylon, 
Borneo, Java, and China. This so closely resembles the last-men- 
tioned that the differences between them cannot bo briefly expressed. 
The Australian region also has its Snake-bird, which is by some 
regarded as forming a fourth species, P. iiov^-hollandm ; hut others 
unite it to that last-mentioned, which is perhaps somewhat variable, 
and it would seem (P. Z. S., 1877, p. 349) that examxfies from New 
Guinea differ somewhat from those inhabiting Australia itself. 

The anatomy of tlie genus Plotus has been dealt with 
more fully than that of most forms. Beside the excellent 
description of the American bird’s alimentary canal fur- 
nished to Audubon by Macgillivray, other important 
points in its structure have been well set forth by Garrocl 
and Forbes in the Zoological Proceedings (1876, pj). 335- 
346, pis. xxvL-xxviii.; 1878, pp. 679-681; and 1882, iiji. 
208-212), showing among other things that there ia an 
ajiiireciable anatomical difference between the species of 
the New World and of the Old; while the osteology of 
P. melanogaster has been admirably described and illus- 
trated by Prof. Milne -Edwards in M. Grandidier’s great 
Oiseaux dc Madagascar (pp. 691-695, jils. 284, 285). In 
all the species the neck affords a feature which scem.s to 
he unique. The first seven of the cervical vertebrae form 
a continuous curve with its concavity forward, but the 
eighth articulates with the seventh nearly at a right angle, 
and, when the bird is at rest, lies horizontally. The ninth 
is directed downwards almost as abruptly, and those which 
succeed present a gentle forward convexity. The muscles 
moving this curious framework are as curiously specialized, 
and the result of the whole piece of mechanism is to enable 
the bird to spear with facility its fishy prey. (a. n.) 

® This peculiarity, first pointed out to the writer by Mr. Bartlett, 
who observed it in bmls iix the Zoological Society’s iiossession, dorxbt- 
le.ss suggested the name of “Water-Turkey” by which in some places 
Plotvs mhinga is said to be known. 

* The curious but apparently wall-attested fact of the occurrence in 
England, near Poole, in June 1851, of a male bird of this species 
{Zoologist, pp. 3601, 3654) has been overlooked by several writers who 
profess to mention all cases of a similar character. 
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SNAKE-PiOOT In most countries where snakes with the nasals and vomer into a single moiiable hone 
abound some root or herb is used by the natives as an finally, the suspensory is much elongate and movable at 
antidote for the bites of venomous species, and man} herbb both ends This anangement ensures an evtiaordinar} 
have consequently received the name of snake-root Botani- degiee of mobihty and elasticity of all parts of the gape, 
cally speaking, the name properly belongs to Ophonhi-a which, however, vanes m the difierent families of the Older 
ihingos, L , a plant of the Cinchona family, used in the For the other chaiacteristic points of their stiuctme and 
East Indies foi the purpose above indicated In medicine, for their distiibution, see Reptiles 

howevei, the roots of Anstolocha Seipentann, L , Polygala The number of known species of snakes has been given Distnbn- 
Senega, L , or Gtmicifuga rmemom, Mliott, are alike nnder as 1500 by some authorities and as 1800 by otherb The 
stood % tins name, being distinguished respectively as the limits of their distribution seem to be the 70th parallel 
Yiiginian, Seneka, and Black Snake-roots The first is now N lat in Europe, the 54th in British Columbia, and the 
employed as an aromatic antiseptic tome in typhoid fevei, 40th parallel S lat in the southern hemisphere The num- 
the second as a stimulant espectoiant in bronchitis, and her of species and of individuals in a species is small m the 
the third as a sedative in rheumatic or inflammatory affec- temperate zones, but increases as the tropics are approached 
tions, especially in musculai rheumatism and lumbago In the tropical zone they aie abundant, especially where a 
The root of Aiistohcha ‘leticulatn, Nutt, which is knovm well-watered soil nourishes a rich vegetation, v\itli glades 
in the United States as Red River oi Texan Snake-root, is open to the sun, and where a variety of small animals 
the hindmost frequently met with in the United Kingdom serve as an abundant and easily obtained piey It is m 
as Seipentary or Yirgmian Snake-root (See Guxco ) the tiopics also that the largest (boas, pythons) and the 

The loots or rhizome of Liatiis spicata, Wiild , Eryngium most specialized kinds occur (tree snakes, sea snakes, the 
aqmtiam, L, and Eupatomm altismiwn, L, have all large poisonous snakes) On the other hand, every 
been used m North America for snake-bites, the first two variety of soil is tenanted by some kind of snakes they 
being known as Button Snake-ioot and the last as White foim a contingent in every desert fauna In accordance 
Snake-root The rhizome of Asamra canademe, L , passes with this general distribution snakes show a great amount 
under the name of Canadian Snake-ioot All of these con- of diflfeientiation with regard to their mode of life and 
tain aciid or aromatic principles which, w’hen a warm de- geneial organization, and from the appearance alone ot 
coction of the drug is taken, exercise a powerfully diapho- a snake a safe conclusion can be drawn as to its habits 
letic 01, m some cases, diuietic action, to which any benefit The following categories may be distinguished 
that may be derived fiom their use must be attributed (1) Burrowing snakes, which live under ground and 

SNAKES constitute an order (Ophidia) in the class of but rarely appear on the surface They have a cylindrical 
Reptiles which is characterized by an exceedmgly elongate rigid hody, covered with generally smooth and polished 
body, cylindrical or sub-cylindrical, and termmating in a scales , a short strong tail , a shoit rounded or pointed 
tapering tail The integuments are folded into flat imbii- head with nariow mouth , teeth few in number , small or 
cate scales, which are rarely tubeicular or granular The rudimentary eye , no abdominal scutes or only narrow 
spinal column consists of a veiy great number of vertebrae, ones They feed chiefly on invertebrate animals, and 
with which the numeions iibs are movably articulated none are poisonous (2) Ground snakes, living chiefly on 
Limbs are entiiely absent, oi only rudiments of thepos- the ground, and rarely ascending bushes or entering water 
tenor occui more or less hidden below the skin , there is Their body is cylmdneal, flexible in every part, coveied 
no sternum The bones of tbe palate and jaws are mov- with smooth or keeled scales, and provided with bioad 
able , the mandibles are united m fiont by an elastic Iiga- ventral and subcaudal scutes All the various parts of 
ment and are very distensible Generally both jaws and their hody and head are well pioportioned, the non- 
the palate are toothed, the teeth being thin and needle- poisonous kinds of ground snakes are m fact the typical 
like There are no eyelids, no ear-opening The vent and least specialized snakes, and more numerous than 
IS a tiansverse slit any of the other kinds They feed chiefly on terrestrial 

Snakes Great as IS the difference m appeal ance between a typical vertebrates The majority are non-poisonous , but the 
snake and a typical lizard, the two orders of Ophidians majonty of poisonous snakes must be referred to this 
lizards Lacertilians are nearly allied , the former is probably category (3) Tree snakes, which are able to climb bushes 
merely a specialized descendant of the latter or of the or trees with facihty or pass even the greater part of 
pythonomoiphous reptiles, or perhaps of both Moreover, their existence on trees Thoir body is rarely cylindrical, 
the living Lacertilians include forms which approach the generally compressed and slender , their broad ventral 
Ophidians by having a greatly increased number of verte- scutes are often carinate on the sides Those kinds which 
bi®, a much advanced degradation of the scapular and pel- have a less elongate and cylinducal body possess a dis- 
vic arches and limbs, a simple dentition, and the absence tmctly piehensile tail The eye is generally laige Their 
of eyehds and external eai-openmg And on the other coloration consists often of biight hues, and sometimes 
hand we find Ophidians with a gieatly diminished flexibihty resembles that of their surroundings They feed on 
of the vertebral column, with closely adherent, smooth and animals which likewise lead an arboreal life, rarely on 
polished scales, with a narrow mouth— totally unlike the eggs Poisonous as well as innocuous snakes are repre- 
enormous gape of the typical snakes— and even without sented m this category (4) Freshwater snakes, living in 
that longitudinal fold in the median line of the chin which or frequenting fresh waters , they are excellent swimmers 
IS so characteristic of the older {Typhloptdai) Thus of and divers The nostrils are placed on the top of the 
the Ophidian characters as given above only that taken snout and can be closed whilst the animal is under water 
from the loose connexion of the bones of the skull remains Their body is cyhndrieal, modeiately long, provided with 
as a sharp line of separation between snakes and lizards narrow vential scutes , the tail tapering, head flat, rather 
The mandibulary symphysis is not by suture but by an short, and the eyes of small size They feed on fish, frogs, 
elastic band , the intermaxillary, palatine, and pterygoid and other aquatic animals, and are innocuous and vavipar- 
bones are so loosely attached to the cranium that they can ous (5) Sea snakes are distinguished by tbe compressed, 
be easily pressed outwaids and forwards, and the maxillary ruddei^haped tail, supported by erect neural and hmmal 
and mandibulary of one side can be moved m those spines They never leave the sea (with the exception of 
directions independently of their feflows opposite The one genus) and are unable to move on land They feed 
intermaxillary is small, geneially toothless, and coalesces on fishes, are viviparous and poisonous 
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Tlie majority of snakes are acti-ve duiing the day, then 
energy increasing with the incieasing temperature of the 
an , whilst some delight m the moist sweltering heat of 
dense tiopical vegetation, others expose themselves to the 
fiercest lays of the midday snn Not a few, howevei, 
lead a nocturnal life, and many of them have, accordingly 
their jiupil contacted into a vertical oi moie raiely a 
hoiizontal slit Those which inhabit teinpeiate latitudes 
hibernate Snakes aie the most stationary of all verte- 
hiates , as long as a locality aftoids them a sufficiency of 
food and some shelter to which they can readily retreat, 
they have no inducement to change it Their dispersal, 
tlierefoie, must have been extiemely slow and gradual 
Locomo Although able to move with extreme rapidity, they can- 
tion not maintain it foi any length of time Their oigans of 
locomotion aie the ribs, the numhei of which is veiy great, 
neaily conesponding to that of the veitebrm of the trunk 
They can adapt their motions to every vaiiation of the 
gioimd ovei which they move, yet all varieties of snake 
locomotion aie founded on the following simple process 
When a part of the body has found some piojection of 



Pif 1 —1)1 mim 1)1 jntmal locomotion of v sinlm 


the giound winch afFoids it a point of snppoit, the iibs 
tue diawn moie closely togethei, on alternate sides, thoie- 
Ly piodiicmg alternate bends of the body The hindei 
portion of the body being diawn after, some pait of it {() 
finds another support on the rough ground or a projection , 
and, the anterior bends being sti etched in a straight line, 
the front part of the body is propelled (from a to rf) in con- 
sequence During this peciiliai locomotion the iiumeious 
broad shields of the belly aie of great advantage, as by 
means of their fiee edges the snake is enabled to catch 
and use as points of support the shghtest projections of 
the ground A pair of ubs conespoiids to each of these 
ventral shields Snakes are not able to move over a pei- 
fectly smooth surface Thus it is evident that they move 
by chaggmg their body over the giound, oi over some 



Fi(5 2 — Diagiain of convcntioiuil idea of a sn i\e s locomotion 


other film base, such as the bianch of a tiee, hence 
the conventional lepiesentation of the progress of a snake, 
m which its undulating body is figured as resting by a 
senes of lower bends on the giound whilst the alternate 
bends are laised above it, is an impossible attitude Also 
the notion that snakes when attacking aie able to jump 
off the giound is quite erroneous, when they strike an 
object, they dart the foie pait of their body, which was 
leti acted in several bends, foi wards in a straight line 
And sometimes very active snakes, like the cohia, advance 
simultaneously with the remainder of the body, which, how- 
evei, glides in the ordinary fashion ovei the ground , hut 
no snake is able to impart such an impetus to the whole 
of its body as to loso its contact with the ground Some 
snakes can raise the anterior part of their body and even 
move m this attitude, but it is only about the anteiior fourth 
or third of the total length which can he thus erected 
laiegn- With very few exceptions, the integuments form imbii- 
cate scale -like folds auanged with the greatest legulai- 
ity , they aie small and pliiriserial on the upper parts of 
the body and tail, large and imisenal on the abdomen, 
and generally bi&erial on the lower side of the tail The 
folds can be stretched out, so that the skin is capable of 
a great degiee of distension The scales are sometimes 
rounded behind, but generally rhombic in shape and more 



or less elongate, they may be quite smooth oi piovided 
with a longitudinal iidge oi led in the middle line The 
integuments of the head aie divided into non-imbiicate 
shields or plates, symmetrically airanged, but not coi- 
responding in size or shape with the undei lying cranial 
bones or having any i elation to them The form and 
number of theseales 
and scutes, and the 
shape and airange- 
ment of the head-, 
shields, are of great 
value in distin- 
guishing the genera 
and species, and it 
will therefore be 
useful to explain m 
the accompanying 
woodcut (fig 3) the 
terms by which 
these paits aie de- 
signated The skin 
does not foiiu eye- 
hds, but the epi- 
dermis passes ovei 
the eye, foimmg a 
tianspaient disk, 
concave like the 
glass of a watch,I'io a— Head "Iliidds of a simko (Vhm lot la’f) 
ijEosiiil,/, postonoi tioiilal /',auimini frontal, 
behind which the i,,veitical, s, supnoilmy oi supiaoLUhl, n, oo 
eve moves It is eu'dal nasals, 1, laical, a, nilBuor or. nln 
, , , , or oibital, or pu'oibital oi autcooulai , p, post 

the first pait which oculais, «, % aippo hbiala, t, t, tetiipni ila, m, 
is cast Ofi when cental loava labials , r, c, dim slucl.ls 

the snake sheds its skin , this is done several tunes in the 
year, and the epidermis comes off in a single piece 

The tongue m snakes is nanow, almost woim- like, Tongue 
generally of a black colour and forked, that is, it tei inmates 
in front in two extremely fine filaments It is often 
exserted with a rapid motion, sometimes with the object 
of feeling some object, sometimes nndei the inliuonce of 
anger or fear 

Snakes possess teeth m the maxillaues, mandibles, pala-Dciiti- 
tine, and pterygoid bones, sometimes also in the mtei-hou 
maxillary , they may be absent m one or the othei of the 
bones mentioned In the innocuous snakes the teeth aie 
simple and uniform in structme, thin, sliaip like noodles, 
and bent backwaids, then function consists ineioly in 
seizing and holding the piey In some all the teeth aie 
nearly of the same size, others possess in front of the 
jaws (Lycodouts) or behind in the inaxillanes (Diacias- 
teiians) a tooth more oi less conspicuously largoi tliaii the 
lest, whilst otlieis again aie distinguished by this larger 
posteriox tooth being grooved along its outer face The 
snakes with tins grooved kind of tooth have been named 
OputliQcjlypla, and also Sut^ppcii, because some herpeto- 
logists were of opinion tliat the function of the groove of 
the tooth was to facilitate the introduction of poisonous 
saliva into a wound. The venomous nature of these 
snakes, however, has nevoi been proved, and persons arc 
frequently bitten by them witliout any evil consoquonccs. 
Nevertheless as the depth of the groove, the length of 
the tooth, and the development of the salivary glands m 
its vicinity vary greatly, it is quite possible that the func- 
tion and the physiological effect of this ajiparatus aio not 
the same in all Opisthoglyphs In the true poisonous 
snakes the maxillary dentition has undergone a special 
modification The so-called Colubnne Venomous snakes, 
which letaxn lu a great measure an external resemblance 
to the innocuous snakes, have the maxillary bone not at 
all, or but little, ahoitened, aimed in front with a fixed, 
erect fang, and provided with a deep gioove or closed 
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canal for the conveyance of the poi9on, the fluid being 
secreted by a special poison-gland One or more small 
ordinary teeth may be placed at some distance behind this 
poison-fang In the other venomous snakes (Viperines and 
Grotalmes) the maxillary bone is veiy short, and is armed 
\vith a single very long curved fang 'noth a canal and 
ppertuie at each end Although firmly anchylosed to the 
bone, the tooth, ivhieh when at lest is laid backwards, is 
erectile, — the bone itself being mobile and rotated round 
its transveise avis by muscles One oi moie reseive teetb, 
in various stages of development, he between the folds of 
the gum and are ready to take the place ot the one in func- 
tion whenever it is lost by accident, or sbed, which seems 
to happen at regular inteivals The gland which secretes 
the poison is described iindei Reptiles (vol xx p 457) 

Food All snakes are carni’voious, and as a rule take living 
piey only, a few feed habituaDy oi occasionally on eggs 
Many swallow their victim alive , others first kill it by 
smothering it between the coils of their body (constriction) 
The effects of a bite by a poisonous snake upon a small 
mammal or bird aie almost instantaneous, pi eventing its 
escape , and the snake swallows its victim at its leisure, 
sometimes horns after it has been killed The piey is 
always swallowed entire, and, as its girth generally much 
exceeds that of the snake, the pirogress of deglutition is 
very laborious and slow Opening their jaws to then 
fullest extent, they seize the ammal generally by the head, 
and pushing alternately the light and left sides of the jaws 
forward, they press the body through their elastic gullet 
into the stomach, its outlines being visible for some tune 
through the distended walls of the abdomen Digestion 
IS qmck and much accelerated by the quantity of saliva 
w'hich IS secreted during the pi ogress of deglutition, and 
in venomous snakes probably also by the chemical action 
of the poison The primaiy function of the poison- 
apparatus in the economy of snakes is without doubt to 
serve as the means of piocuring their food But, like the 
weapons of other carnivorous animals, it has assumed the 
secondary function of an organ of defence Only very 
few poisonous snakes (like Ophiophagiis elaps) are known 
to resent the approach of man so much as to follow him 
on his retreat and to attack him Others, as if conscious 
of their fearful powder of inflicting injury, are much less 
inclined to avoid collision with man than innocuous kinds, 
and are excited by the slightest provocation to use that 1 
power in self-defence They have thus become one of the : 
greatest scouiges to mankind, and Sir J Fayier^ has de- | 
monstiated that in India alone annually some 20,000 j 
human beings peiish fiom snake-bites Therefore it will | 
not be out of place to add heie a few words on snake- 
poison and on the best means (ineffectual though they he 
in numerous cases) of counteiactmg its deleteiious effects 
Action of Cbemistiy has not yet siicceedecl in separating the active pimci- 
snake- pie of snake-poison oi in distingnishuig between the secietions of 
poison diffei ent kinds of poisonous snakes , in fact it seems to he identical 
111 all, and piobably not dilfeient fiom the poison of scoipions and 
many Eymnoptera The physiological effects of all these poisons 
on warn blooded Yertebiates axe identical, and vaiv only ludegiee, 
the smallest quantities of the poison piodueing a local nutation, 
whilst in seiioiis cases the whole mass of the blood is poisoned 
in the coiiise of some seconds oi minutes, piodncmg paialysis 
of the neive centies That theie is some diffeience, he'd ever, in 
the action of the poisons upon the blood has been shown by 
Fayiei, who found that the poison of Vipenne snakes invaiiably 
destioys its eoagiilahility, whilst nothmg of the kind is observed in 
animals which peiislied fioin the bite of a Colnbime Venomous 
snake Hie same ohseivci has also expemnentally demonsbated 
that the blood of a poisoned vaim-blooded animal assumes poison- 
ous piopeitics, and, when iipected, kills like the poison itself, 
although the bodies of the animals may be eaten by man with 
impunity On the otliei hand, he has pioved that the opinion 
geneially adopted since Rsdi’s time, vm , that snake-poison is 


efficacious only tliiougli diiect injection into the blond, is fallacious, 
and that it is readily ahsoibed thiough mucous and scions mem- 
bianes, pioducing the same effects, though in a niildei degiee 
The degree of danger arising fiom a snake-bite to man depends Causes in 
m the fiist place on the quantity of poison injected a lai ge flueucing 
vigoious snake which has not bitten for some time is more to be'mke- 
feaicd than one of small sme oi one uhich is weakly or has ex- bites 
hausted its stock of poison by previous bites The bite of some of 
the smallei Austialian Diemuiias and Euplotcjihah is followed hy 
no V orse consequences than those arising fi orn the sting of a 
wasp 01 a hornet, while immediately fatal cases aie on record of 
poisons hitten hy the cobia or the large South Ameacan Crotalines. 

In the second place it depends on the stiengtli of the individual 
bitten a man of strong physical constitution and eneigetic 
mental disposition is bettei able to sninve the immediate effects 
of the bite than a child or a pi rson wanting in coinage Thirdly, 
it depends on the position and depth of the lute the bite may 
be meielj asupeifieial sciatch, oi may penetrate into tissue hav- 
ing few blood-vessels, and thus be almost haimle&s , oi it may be 
deep in vascnlai tissue oi even penetrate a vein, producing im- 
mediate and fatal effects It must be mentioned also that Fajmi 
is distinctly of opinion that the poison of some kinds is more 
poweiful than that of otheis The meie shock pioduccd by the 
bice of a snake upon a netvous peison may be sufficiently sev eie 
to be followed by symptoms of collapse, although no actual poison- 
ing of the blood has taken place, oi although the hite was that 
of an innocuous snake It is said that peisons have actually 
died undei such ciicnmstaiices from 
meiefnght The local appeaiaiiccs • , ® ' 

in the neighhomliood of a poisoned • « 

w ound, which soon aftei the bite is * 
much swollen and discolomed and 
veiy painful, leadilv prove its chai 
actei , hut this can be often ascei- 
tained also immediately aftei the 
bite by the inspection of the w ound, 

—the teeth, w Inch are so diffeiently 1 

ai ranged in poisonous and iion- 
poisonous snakes, leaving a difteieiit 
pattern on the skin As a non 
poisonous snake has foiii lows of 
teeth in the itppei jaw, the pattern 
of Its bite will moie 01 less lesemble ^ 

fig 4, whilst a poisonous snalpr^, 4-D.agiem of tuotl’markH of 
leaves two lows oi moie distinctly an mnocimns snaU 
maiked puiictuied wounds in the Em o— Diagiamoftoothinaiksofa 
pilace of the two outer series in the poisonous snake (eotn) 
non poisonous (see fig 5) Of course, theie may he modifications 
of these patterns, as, for instance, when one fang only hits or 
penetiates the pait aimed at, oi when the diiection of the stroke 
IS slanting, pioducing meiely a soiatch 
XJnfoitimately no antidote is known capable of eouateraeting Piemedies 
01 neutializing the action of snake-poison Some yeais ago iiijec- audtreat- 
tions of ammonia or liquor potassm were recommended, but there inent 
IS the obvious objection thathaidly in one out of a thousand cases 
of snake bite would either the appliances or the opeiatoi be at hand 
Fajiei’s expennients, howevei, Tiave distinctly disproved the efficacy 
of this lemedial measaie jEqually useless is peimanganate of 
potassium , it is indeed tine that a solution of this compound 
destroys the pioperties of snake poison when mixed with it , and 
therefoie such of the poison as remains in the wound will he 
nentialized hy the external application oi injection of the peiman- 
ganate, but the lemedy IS entuely without efiect aftei the poison 
has passed into the circulation Tieatment is therefoie limited 
to endeavouis to pi event bv mechanical means the poison from 
entering the ciicnlation, oi hy chemical agencies to destiov oi 
remove as much of it as possible that lemaiiis in the wound, and 
to save the patient fiom the subsequent mental and physical 
depression by the fiee use of stimulants "Whatevei is oi can 
he done must be done immediately, as a few seconds suffice to 
cairy the poison into the whole vascuTai svstem, and the slightest 
delay diminishes the chances of the patient's recoveiy Couiageous 
peisons badly bitten in a fiiigei or toe aie known to have saved 
their lives hy the immediate amputation of the vvonnded membei 
To the mode of tieatment summaiived by Gimthei^ but little can 
be added (1) If the wound is on some part of the evtiemities, 
one or moie ligatuies should be made as tightly as possible at a 
shoit distance above the wound, to stop ciicnlation , tins is most 
effectually done by insetting a stick undei the ligature and twistmg 
it to the utteimost The ligatuies are left until means are taken 
to destroy the vuus in the wound and other remedial measures 
aie lesoited to, or until the swelluig necessitates their removal 
(2) The punctured wounds should be enlarged by deep incisions, 
to cause a free efflux of the poisoned blood, or should he cut out 
entuely (3) The wound should be sucked either by the patient 
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or some other peiioii whose mouth is free fioni anj solution of 
contmiuty Cupping glasses, -nhere they can be applied, answer 
the same purpose, hut uot ^\lth the same effect (4j By cauteiwa- 
tion with a lej hot iron a Ine coal, nitrate of silver or carbolic 
or mineial acid, oi bj injections of peimanganate of potassium, 
the poison -whuh remains in the wound can he destroyed or 
neutralized Ammonia applied to the wound as a wash and 
rubbed into the neighhouiing parts is likewise undeniably of great 
beneht, especially in less serious cases, since it alienates the pain 
and reduces the swelling (5) Internally, stimulants are to be 
taken freely , they do not act as specihcs against the thus, but 
aie given to cvcite the action of the heart, the contiactions of 
which become feeble and iiiegulai, to counteract the phjsical and 
mental depression, and to prevent a complete collapse Brandy, 
whisky, and ammonia m any of its oEdcinal forms shoiud he taken in 
large doses and at short mteivals The so-caUed “snake-stones” 
ran have no other effect than, at the best, to act as local absoi beats, 
and can be of use only in the very slightest cases 
Propaga- Snakes, are oviparous , they deposit from ten to eighty 

tion of an ellipsoid shape, coveted with a soft leathery shell, 

in places where they are exposed to and hatched by moi&t 
heat The parents pay no fui thei attention to them, except 
the pythons, which incubate their eggs by coiling their body 
over them, and fieicely defend them In some famihes, 
as many freshwater snakes, the sea snakes, Yvpe‘)%d&., and 
G')otalid&,, the eggs aie retained in the oviduct until the 
embryo is fully developed These snakes bring forth living 
young, and are called ‘‘ ovo-viviparous " 

Classi- The ordei of snakes may he divided into the following 
floation sub-orders and famihes or groups 

Fust Sub oider—Hopoterodontes 
Small burrowing snakes, wnth a cylindrical body, which is nearly 
of the same thickness from its anteuor to its posterior extremity, 
and IS covered with smooth pobshed scales of the same size in its 
whole eircumference Ho mental groove Head small, not distinct 
tiom the trunk, with imbricate scale like scutes Eye rudimentary 
Mouth very narrow, at the lower side of the head, aimed with sm^l 
teeth in one jaw only 

Family 1 Ttphlopidjs —Teeth in the upper jaw only 
Genera TypMina, Onychocephahis, TypUops (see figs 6, 7) 
Family 2 Stenostom wiDic —Teeth in the lower jaw ordy 
Genera Stenostona, Siagnodon 

Second Sub-oidei — Ophidu Colubnformes 
Innocuous snakes Teeth in both jaws, none of the anteiior 
bemggi coved or perforated Scales more or less diffeientiated A 
mental groove is generally piesent Eye developed 
Family 1 Toetricidj! — Body cylindrical, with a rounded head 
not distinct from tlie neck , tail veiy shoit Kudiments of hind 
limbs hidden in a small groove on each side of the vent Scales 
rounded, polished, those of the vential senes but little enlaigcd , 
only one pail of fiontals , SIX upper labials Eye small Month ot 
moderate width , teeth few in numbei, sub-equal in size 
Geneia iZysziz (tiopical America) , Oyhnd7ophzs (IMin) 

Family 2 XsiropEriTiDm — Body cylmducal, with a i ounded head 
not distinct from the neck , tail shoit Ho i udimentary hind limbs 
Seales lounded, polished , ventral shields well diffeientiated , two 
airs of fiontals , occiput eoveied with five shields Eye small 
louth of model ate width , teeth numerous, sub-equal 
One genus, fiom the Indian region Xenopeltis 
Fanuly 3 UttOPELnoia (Rough Tails) —Body cylindrical, with 
a short head not distinct from the neck, tail vciy short, trau- 
cated 01 scarcely tapering, frequently teimmating in a rough naked 
disk or eoveied with keeled scales Scales rounded and pohshed, 
those of the veiitial senes being always somewhat laiger than the 
lest , only one pair of frontals , foui upper labials Eye very 
small Mouth of mocleiate width , teeth few in number, small, 
sub equal, none on the palate Mental groove generally absent 
Small bunowmg Indian snakes 

Genera Mtno^his, Uio^eUts, Silybura, Plectiurws, Melm 

oplitAnm 

Family 4 Oalamakiid^ —Small snakes, with a lather rigid 
body , the shoit head not distinct from the neck , tail more oi 
less shoit Scales in from thnteen to seventeen senes, yential 
shields well developed, geneially less than 200 in number , the 
noimai number of head-shields always i educed by two oi more of 
them being confluent Cleft of the mouth of modeiate width , 
nostril lateral , palatine teeth present 
Afiican genera Soma,losoim, Oalamelaps, Frosymm, Optstho 
tt opis, Xsnomlmnus, AmMy^ipsas, Elapc^s, TJrdbelus, VHedm 
Euiopeo Asiatic genera Ehynchocalamus, P&ilosoTna Indian 
genera Oalama^ia,, Mmocalamis, Typlilogeoplm, Xylophns, 
Oxycalmmm, BraohyorrTioS) Elapoide^, Ehvnosmms, Aspidttra, 


Eaploc&icus, Ackalmu'i (Japan) Noith Ameiican geneia 
Caiphopkis, Gonoceplialus, dtuptophoms, Cmitia Tiopical 
American genera Homalociinnvon, Arrhyton, Bhegaops, Colo- 
lognotJius, Ge<yplvidivm, Oatostmna, Etmognaihus, Leptocala- 
mus, Ohersodtomus, Ela27omo7phiis, Oercocala7mis, Microd7 07mis, 
StenotJum, Eliinostoma, Whyiiclioayy Genus with wide dis- 
tribution Geophis 

Family 5 Oligo DON'T! d;b — ^B ody rather rigid, covered with 
smooth rounded scales , head shoit, not distinct fiom neck, and 
nearly always with symmetncal aiiow- shaped markings above 
Ventral scutes broad , rostral shield laige, iiioie oi less produced 
backwards Maxillaiy teeth fevvin numbei, the hindmost enlaiged, 
notgiooved Indian 

Geneia Ohgodon, Simotes 

Family 6 ConuBBiDiE — This family comprises the majority of 
the non-venomous snakes and the least specialized forms Then 
body of moderate length compared to its ciicumteience, flexible in 
every part , the head, trunk, and tail — in fact all parts — well pi o- 
poitioned , nostril lateial , teeth numerous in the jaw's and on 
the palate, but without fangs in fiont or in the middle of the 
maxillary Double row of sub-caudals This family may be 
divided m accorclauce with the general habitus or mode ot life 
into several groups which, howevei, aie connected by iiumeious 
intermediate forms 

The gioup of (i ) Giound Coliibndes, Oo7onelh7ia, consists of 
small forms, generally of biilliant coloration, and compiises the 
following geneia — 

Geneia with wide distiibution Ablabss, Cijclopim, Tachy77iems, 
Ccnonella, Liophis Afiican Esammophjlax, Ditypophis 
Indian Ilegablabes, E7j7nphophidnm, Odo7ifomis Tiopical 
Amencan Eryihrolci7np7 us, Phocerms, E7jpsi7h7j7ic7m 
The gioup of (u ) Tiue ColubiiJes, Oahibiim, are land snakes, 
which swim well when diiven into the watei, oi climb when in 
search of food , they are of moderate oi rathei laigo size 
Geneia with wide distiibution ColiiUr, ElapMs, Ptyas, Zctmmis 
African geneia Xe7mi ophis, Eeipd^thwps, ScaphtopMs In- 
dian geneia Gompsosoma, Xenelaplm, Opioplm, Lielaphs, 
Zyto7 hy}ichv,s Euiopeo Asiatic Ebmechis Noith-Aineiicau 
Pituophis South American Spilotes Aiistialian Zameiioplm 
The group of (ui ) Bush Colubndes, Diyctdi7ia, leads up to the 
true Tree snakes, its membeis having a more oi less elongate and 
compiessed body, frequently of green coloui , they aie more numu- 
ous in the Hew than in the Old World, and belong to the follow mg 
Genera DicrmcTis, Eeipetodnjas, Ee7pcto)(tas, Philodryas, Biplo- 
irqpis, Zaocys, Bryocalamus 

Finally, the group of (iv ) Freshwater Oolubiidoa, Natimna, aio 
geneially neither elongate nor compiessed, and possess frequently 
keeled scales They freely eutei watei in pursuit oi then piey, — 
chiefly frogs and fishes 

Geneia with WT.de distiibution Ti opxdmxotus, Eete7 odon Afiican 
Grayia, Eeicsterop7i,is, L%7n7ioplm, Eydrsatlmps, Maoroplxis 
Indian XenocTi) opJm, Prymnormodem, Atretiim Hoith- 
Amciican lsc7mog7iai7i7is South-Auiciican Xmodo7v, To- 
oiiodon 

Family 7 IIoMAloPSiDiE (Fiesliwatei Snakes) —Body of modo- 
late length, cylmducal oi slightly compiessod , head latbci tliick, 
bioad, not veiy distinct fiom neck, tail stiong, of modeiate 
length Yential scutes lathei naiiow , double low' of sub-caudals 
Eye small Hostrils on the uppei suifaco of the head, small, pto- 
vided with a valye , nasal shields enlaiged at the expense of tlio 
anteiioi fiontals, which aie ficquently confluent into a single shield 
The othex head shields may deviate hoin the usual aiiaiigement 
Indian, genera Fo7do7Via, Ga7Uon(t, Ccxbcius, Eypsi77ii7ia, Em 
aiw«, Eonicdopm, Eignstes, Empdmi (sec fig 8), Gr77a7da, 
TaEvijplotus American geneia Calopima, Eehcops, Ily- 
drxps, Tac7iy7iectss, Eydroxuoiplms 
Family 8 Psammopeid/b (Desert Snakes) — Loroal region veiy 
concave Scales smooth , double low of sub caudals Cleft of tlip 
mouth wide , nostiil lateral Eye of modeiate size Shields oi 
the head normal , posteiior fiontals rounded oi angular behind , 
veitical naiiow , supiaalmries pionnneiit Loieal piesent One 
of the fom or five anterioi maxillaiy teeth longei than the otheis, 
and the last grooved Old "Woild 
Geneia Psammqdm, Cmlopeltii, Taplm^ixctopoxi, E7iaga7 7 7m 
PsamTmdyTfiastes, M%mop7m 

Family 9 Ehachiodontidas (Egg-Eaieis) —Body of modeiate 
dimensions, head short, deep Eyes small, pupil lound Scales 
stiongly keeled, m twenty three oi twenty-five soues Maxillaiy 
teeth yeiy small and few in numbei , the lower spinous processes 
of the posteiioi cervical vertebne penetiate the oesophagus and act 
as supplemental 7 teeth Afiican 
One genus Easypelhs (see fig 9) 

Family 10 DENDEopniDiS (Tiee Snakes) — Body and tail much 
compiessed oi veiy slender and elongate , head goiierally elongate 
and distinct from the very slendei neck , snout lather long, obtuse 
01 rounded m front Cleft of the mouth wide Eye of moderate 
size or large, with round pupil Shields of the head nonnal , scales 
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geneially narro'vv and much imbncate , vential scutes keeled later- 
ally , double low of sub-caudals ]^o large fang either m liont oi m 
the middle of the upper jaw 

Afiican genera Bucephahis, Ha^suloiihrys, Ehamnojohis, Philo- 
thariinus, Ithycyphus Indian and Australian genera Gonyo- 
soiwt, Phyllojphis, Dead/ aphis, Chi ysopclm Tiopical Amencan 
Almtulla 

Family 11 LuyoPHiDa: (Whip Snakes) — Body and tad ex 
cessively slender and elongate , head veiy naiiow and long with 
tapei ing snout, which sometimes is pi odueed into a longer or shortei 
appendage Mouth very uide Eye of moderate size, generally uith 
a hoiizontal pupil Scales \ery narrow, much imbricate, double 
row of sub caudals Posteiior ina-?illary teeth giooveil 

Geneia Tropidococcyu., Cladoylas, DiyopTm, Tragops, Passeiita 
(see fig 10), Langaha 

Family 12 Dipsi.dide — Body much compressed, elongate oi of 
moderate length , head short, broad behind, with shoifc rounded 
snout distinct fi om neck Ey e large, generally u ith vertical pupil 
Cleft of the mouth wide Scales of the veitehial senes frequently 
enlarged Dentition strong, fieqiiently uith enlarged antenor and 
posterior mavillaiy teeth 

Genera Ohameotortiis, Leptodiia, Tioptcbdipsas, Seniuhysoi, 
Thavuiodyaasies, Dipsos, Dipsacloloa, E1unQhothiyum, Pythono- 
dipsas 

Family 13 ScTTAiiDis —Head, trunk, and tail of moderate 
dimensions Eye of moderate size, with elliptical pupil Scales 
smooth, in seventeen or nmeteen rows; anal entire, single or 
double low of sub-caudals Posterior maxdlary teeth grooved, 
anterior ones equal m length 

Geneia Scytale, Oxyihopus, Hologarrhum, Pseudoa.y7liopus, 
Bhznosmus 

Family 14 LTCODoyTiD.B Body of modeiate length oi lather 
elongate , snout generally depiessed, flat, and elongate Eye lather 
small, often with vertical pupil Upper head-shields regular, with 
the posterior frontals enlarged ilaxillaiy with a fang in front, 
but without postenoi grooved tooth 

African geneia JBoodon, Eoliii opholis, Alopeoion, Lycophidium, 
BothropMhalmus, Bothi olyciis, Lycodryas, Eor'inemotus, Simo- 
cpphahis, Zampiophis Indian genera Lyeodon, Diiudon, 
Tetragmiosoma, Zeptorhytaon, Ophites, Gercaspis, Vlupe. 

Family 15 Amdltoephalid^ (Blunt Heads) —Body com- 

S iessed, slender, and of modeiate len^h , head short, thick, very 
istmct fioni neck , nostiil m a single shield Eye with veitical 
pupil Cleft of the mouth nairow and not very extensible Scales 
smooth or faintly keeled, those of the vertebral senes generally 
enlarged Maxillaiy dentition feeble, no giooved tooth 

Indian genera Dipsadomorus, Amblycephahis, Paieas, Astheno- 
dipsas, Elachistodon South-Ameiican geneia Leptognathus, 
Opisthophis 

Family 16 EETCiD5!(Sand 
Snakes) — Body of modeiate 
length, cyhndrical, coveied 
with small short scales , tail 
vety short, with a single 


loreal absent Venom fang grooied mavillaiy long, witli short 
teeth behind the fang 

Genus with wide distiibution Aby a (see fig 13) Indian guiei a 
Callophis, Megmi opJiis, Ecinihungai us, Xenurelaps, Bungaius, 
Ophiophagus Afnean genera PmcilopJiis, Elapsndta, Cyit 
aphis South- Amencan genus Elaps {seefig 14) Australian 
genera Vennitella, BiaJiyso/na, Nedaps, BrachyuropJm, 
Rhinelops, Dicincma, Cacopkis, Eoplocephalus, Tiopidechu, 
PseudeeJus, Pscudonaya, Pseudokaje, Ogmodoa 
Family 2 Atp vcrafePiniDE —Body cplindncal, of moderate pio- 
portions , tail short Head shoit, not distinct horn neck Uloutli 
narrow Maxillary shoit, with perforated poison-fang, without 
other teeth behind Africa 
Genus AU aataspis 

Family 3 Cxusin n — Body of modeiate proportions, tail modeiate 
01 rather shoit Head distinct from neck Mouth wide Maxil 
lary shoit, ivith perforated poison-fang, without othei teeth behind 
Afiican geneia Sqiedsii, Causus Soiith-Ameiiran Dinodipsas 
Family 4 Dixophid^ (Venomous Tiee Snakes)— Body and 
tail much elongate head distinct from neck Mouth wide A 
perforated poison-fang, without othei teeth behmcL Afnca 
Genus Dznophis {Desidmspis) 

Family 5 HydeophiDjB (Sea Snakes) — Body geneially com- 
piessed, and without broad veiitial scutes , tail cornpiessed, luddei- 
shaped Kostiils directed upwards Poison-fangs small, grooved 
Viviparous 

Genera Platuius, Aipysums, Disteua, Acahjptus, Sydioplm, 
Enhydrim, Pdagophis, Pelamis (see fig 15) 

Fourth Sub order — Ophidu Viperiformes 
Vipeiine snakes Maxillary veiy short, capable of lotation m 
its transveise axis, and aimed with a single long tooth, which is 
perforated Viviparous 

Family 1 Vii>ErjD^ (Vipers) — Loreal region flat, without pit 
Old Voild geneia Fipeia, Ceiastes, Daboia, Echis (pee. fig 17), 
Athens Austialian Acantho^jJiis 
Family 2 Ceotu,ide (Pit Vipeis, Rattlesnakes) — Loieal legion 
with a pit 

Old World geneia Ealys, Eyjmcde, Tnviei esurus (see fig 18), 
Calloselasma, Peltopdoi R ew W oild geneia Cench is, Both- 
lops, Bothi topsis, Bothiiechis (ISiinoLCi aphis), Atiopos, Tu 
gonocephalus, Lachesis, Ciotalophonis, Oiotalus(seetg 16) 
This list, from which many genera or sub-genera that 
are not well defined have been excluded, will give an 
idea of the great vaiiety of forms by winch the Ophidian 
type IS repieseuted at the present peiiod Additions, 
more or less numerous, are made to it every year , but the 


Fig 6 
)il Hone of 
It mdividiials 


senes of sub-caudals Eye small, wutli vertical pi 
the labials are pitted Aiiteiioi teeth longest Ad 
of some of the species with rudiments of hmd limbs 
Geneia Eryx, Cmsono, Gongylophis, Bolyena, Erebophis, Iich- 
anura, Oalabema, Wenona, Oharim 
Family 17 BoiniE — Body and tail of modeiate length oi elon- 
gate , tail pieheiisile , snout rounded in front Eye with veitical 
pupil Scales iii numerous senes, single or double row of sub- 
caudals 111 some of the geneia the nppei and lowei labials are 
pitted Teeth strong, unequal in size, none grooved, no intei- 
iiiaxillaiy teeth Eiidimcuts of hind hmbs are ganeiaUy piesent 
Geneia A(ja(seefig 11), P&lophilus, Xipliosoma, Coi alius, Epi- 
ciates, Chilabothnus, Enyqrus, Leptdboa,, Unqalia, Trachyboa 
Family 18 Pythonid® (Rock Snakes) — Distinguished from 
the preceding family bj the pieseiice of inteimaxiUaiy teeth 
Genera Python (see fig 12), Moielia, Chondropython, Diasis, 
Aspidictes, Nardoa, Loxocemus 

Family 19 Aceochoedid-e (Wait Snakes) —Body of modeiate 
length, covered with small, non-irahiicate, tuheieiilai oi spiny 
scales , tail latlier short, prehensile Head coveied with scales 
Ilka the body , iiostnls close together, at the top of the snout Eye 
small Teeth short, stioiig, sub-equal lu size Aquatic Vm- 
paioiis India 

Geneia Aciochoidus, Chersydrus 

Family 20 XBUODERMinis — Distinguished from the preceding 
fami ly by possessing broad veiitial and sub caudal scutes 

One genus Xenodaimus (Java) Nothapsis (Cential America) 


Tluid Siib-ouler — Ophidu Colubriformes 
Venomous Coliibiine snakes An erect giooved oi perforated 
tooth 111 front of the maxillary which is not capable of lotation in 
its transverse axis Scales differentiated A mental gioove 
Family 1 ELAPiDiB —Tail conical, tapeimg Head wath shield 


-TypTilops bothnorhyinJins from India 

discoveries of late years have not revealed any new im- 
portant modifications of structure, but rather have under- 
mined the distinctions hitherto made be- 
tween genera, groups, and families, so that 
it would appear as if we were acquainted 
with all the principal forms of snakes now 
living 

We have now to add some notes on snakes 
to which special interest is attached, or which 
are most frequently brought to the notice of v 
the observer or readei The snakes mostj 
remote from the trne Ophidian type are the I 
members of the first family, Typlilopidss ^ 

They are a small degraded form, adapted for 
bniiowing and leading a subterianean life 
like woims Their body is cylindrical, rigid, 
covered with smooth, shoit, highly pohshed, 
and closely fitting scales, without broad ven- 
tral sentes, tail very short, head joined to the 
trunk without neck-like constriction behind, 
and shoit, rounded, or with an acute rostral Fib 
shield, — the principal instiument foi bur- 
rowing in loose soil or mould Tbeir eye is in.i5ius^^qndia), 
quite rudimentary and can only give them a ® 
general perception of light Their mouth is narrow, sfnall, 
armed with hut a few teeth in cue of the jaws, and not 
distensible, allowing them only to feed on very small 
XSII — 25 
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animals, siicli as worms, larvse, and burrowing insects, range. Naturalists believed formerly that the occurrence 
■ Tliey are found in all tropical countries and the parts ad- of this snake at widely distant and isolated localities was 
joining, and some of the small species have a wide range, due to its introduction by the Romans, who had settle- 
having been probably transported by accident on floating ments in those localities. 

objects to distant countries. Some species attain to a The common British Snake or Ring Snake (Tropi- British 

length of 24 inches, whilst others scarcely grow to one- donoius natrw) is extremely common all over Europe ““S 
fourth that size, (except in the northern parts), and belongs to a genus 

An almost unbroken series leads from these degraded extremely rich in species, which are spread over Europe, 

worm-like snakes to the typical Colubrid^, of which the Asia, India, Australia, and North America. Some of the 
Smooth Snake of Europe {Goronella), the Corn Snake species, like the Indian T. guincunciatus and T. stolatus and 
of North America {Goluher), the Rat Snake of India and the North-American T. ordimMus, are perhaps more abun- 
Soiith America {Ptyas, Spilotes), ,/Esculapius’s Snake of dant as regards the number of individuals than any other 

the south of Europe, the common Ring Snake of England snake. T. mtrix is easily recognized even at a distance 

{Tropidonotus)i are well-known representatives. by two yellow or white spots which it has behind its head. 

Smootli The Smooth Snake {Gorondla Icevis) is common in the It grows rarely to a length of 4 feet ; it never bites, and 

snake, warmer parts of Europe, extending northwards into the feeds chiefly on frogs and toads. Its eggs, which are of 

New Forest district of England, In coloration, general the size and shape of a dove’s egg, and from fifteen to 
habits, and size it somewhat resembles the viper ; but, thirty in number, are deposited in mould or under damp 

although it is rather fierce and ready to bite when caught, leaves, and are glued together into one mass, 

it is quite harmless and soon becomes tame in captivity. A very peculiar genus of snakes, Dasypeltis, reirresented Bgg- 
The shields on its head readily distinguish it from the by three species only, is the type of a separate family and 
viper. Its chief food consists of lizards, and it attains a is restricted in its distribution to Central and South Africa, 

length of 2 feet. In Cape Colony these snakes are well known under the 

Indian The Indian Eat Snakes {Ftyas mucom and P. honos) name of “ eyervreter,” ie., “ egg-eaters,” Their principal 
'■iit are two of the most common species of India, the former in- diet seems to consist of eggs, their mouth and cesoifliagus 
sntikas, ji^biting India proper 
and Ceylon, the latter 
the East lu^aii Archi- 
pelago, Siam, and 
southern China. P. 
fimcosns is a powerful 
snake, attaining to a 
length of 7 feet, the 
tail being one -third 
or rather more ; it is 
easily recognized by 
having three loreal 
shields, one above the 
other twoj its scales 
are arranged in seven- 
teen rows. Its food 
consists of mammals, 
birds, and frogs j and 
it frequently enters 
the dwellings of man, 
rendering itself useful 
by clearing them of 
rats and mice. It is 
of fierce habits, always 
ready to bite; when 
irritated it utters a 

peculiar diminuendo wikolor, in the act of swllowing a fowl's egg. 

being so distensible that an individual scarcely 20 inches 
in length, and with a body not surpassing a man’s little 
finger in circumference, is able to swallow a ben’s egg. 

The teeth in the jaws are very small and few in number ; 
but the inferior processes of the posterior cervical vertebrae 
are prolonged and provided with a cap of enamel, and 
penetrate &e oesophagus, forming a kind of saw. As the 
egg passes through the oesophagus its shell is broken by 
this apparatus, and, whilst its contents are thus retained 
and swallowed without loss, the hard fragments of the 
shell are rejected. This peculiar apparatus occurs also in 
another snake, Maahistodon, which belongs to the Indian 
fauna and has been referred (provisionally) to the family 
AinUycephalidsB. Also two prominences at the base of the 
skull of the Indian Coronelline WymphopUdmm probably 
have the same function. Besides the snakes mentioned, 
we have observed species of Dipsas feeding on eggs of 
parrots, the eggs reaching the stomach entire, as these 


sound, not unlike that produced by a tuning-fork when 
struck gently. 

!i- jEsculapius's Snake {Gohiber Bsculapid) was probably 
the species held in veneration by the ancient Romans. 
It grows to a length of about 5 feet, is of mild disposi- 
tion, and can be readily domesticated. Its original home 
is Italy, where it is common, but it has extended its range 
northwards across the Alps into the south of France, and 
thence into northern Spain. Following the course of the 
Inn and tire Danube, it 
lias reached the Black ^ 

Sea ; and it is also now 
common in several local- 

dii'Gct observations made g otnenmntentMus. 
during the last twenty 

voars there can bo no doubt that it is still extending its 
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Tree 

snakes, 


snakes lack a special apparatus for breaking the shell. 
The Indian cobra also is said to rob birds of Ibeir eggs. 

The Tree Snakes {DendropMdsi) are among the greatest 
ornaments of tropical fauna. The graceful form of their 
Ijody, the elegance and rapidity of their movements, 
and the exquisite beauty of their colours have been the 
admiration of all who have had the good fortune to watch 
them in their native haunts. The majority lead an exclu- 
sively arboreal life ; only a few descend to the ground in 
search of their food. They prey upon every kind of 



I'm. 10. Indian wliip snake. Fasserita mycterizans. 


arboreal animal,— birds, tree-frogs, tnee-lLzards, &c. All 
seem to be diurnal, and the larger kinds attain to a length 
of about 4 feet. The most beautiful of all snakes are 
perhaps certain varieties of Chrysopelea omata, a species 
extremely common in the Indian Archipelago and many 
parts of the continent of tropical Asia. One of these varie- 
ties is black, with a yellow spot in the centre of each scale; 
these spots are larger on the back, forming a series of 
tetrapetalous flowers; the head is similarly ornamented. 
Another variety has a red back, with pairs of black cross- 


bars, the bands of each pair being separated by a narrow 
yellow space ; sides brown, dotted with black ; belly dark 
green, the outer portion of each ventral shield being yellow, 
with a blackish spot. 

The features by which the tree snakes are distinguished "Wkip 
are still more developed in the family of Whip Snakes 
{Drj/ophidse), whose excessively slender body has been 
compared to the cord of a whip. Although arboreal, like 
the former, they are nocturnal in their habits, having a 
horizontal instead of a round pupil of the eye. They are 
said to be of a fierce disposition, feeding chiefly on birds ; 
and indeed a long tooth placed about the middle of the 
maxillary seems to assist them much in penetrating the 
thick covering of feathers and in obtaining a firm hold on 
their victims. In some of the species the elongate form 
of the head is still more exaggerated by a pointed flexible 
appendage of tbe snout (Passerita), which may be nearly 
half an inch in length, and leaf-like, as in tbe Madagascar 
Langaha. 

Tbe well-defined family of Lycodoniidx. is chiefly com- Lyco- 
posed of ground snakes, but a few of its members have a dontid& 
sufficiently elongate body to indicate arboreal habits. Tbe 
Indian genera are principally reptilivorous, while the 
African prey upon mice, rats, and other small nocturnal 
mammals. Scarcely any other snake is so common in 
collections as the Indian Lyeodon aulicus, which inhabits 
tbe continent of India and Ceylon, some of tbe islands of 
the East Indian Archipelago (Timor), and the Philippines. 

It occurs in many varieties, but generally is of a uniform 
brown, or with some whitish crossbands on tbe anterior part 
of the body. Although only 2 feet long, it is a fierce 
snake, which when surprised bites readily, but its bite is 
innocuous. 

The Boidse. are so similar in their habits to the Pythons Bona, 
(see Pythok, vol. xx. p. 144) that it is sufficient to refer 
in a few words to the species most frequently mentioned 
in the literature dealing with the fauna of the virgin 
forests of tropical 
America. The real 
Boa constrictor is com- 
mon from the north- 
ern parts of Central 
America to southern 
Brazil, and is fre- 
quently brought alive 
to Europe. Generally 
it is only about 7 feet 
long; but tbe present 
writer has seen skins 
of specimens wbicb 
must have been nearly 
twice that length. The 

mentioned in books of Soutb-American travels belong to a 
different species, the Anaconda or B. mwim, which has 
the same habits as tbe B. constrictor, haunting the banks 
of rivers and lakes and lying in wait for peccaries, deer, and 
other mammals of similar size, which come to the water 
to drink. It has already been stated (see Reptiles) that 
this family is not restricted to South innerica, but is weh 
represented in tbe tropical Pacific region. The Boid most 
couunon in that region is Bnygrus, which ranges all over 
New Guinea, the Piji Islands, the Solomon group, Samoa, 
and many other Pacific islands ; it is of small size, scarcely 
30 inches long. 

We pass now to the Venomous Colubrine snakes, that is, 
snakes which combine with the possession of a perfect 
poison apparatus the scutellation and general appearance 
of the typical non-poisonous snakes. It is a remarkable 
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fact, however, that the snakes of this sub-order agree in 
the absence of the small shield on the side of the snout, 
the so-called “loreal”; and this is all the more remarkable 
as the same shield has by no means a similar taxonomic 
significance in the non-venomous snakes, many of which are 
Cobras, without it, although it is present in the majority, No snake 
of this sub-order is more widely known and more dreaded 
than the species of the genus Naja or cobras. Probably 
more than two species should be distinguished; but the 
two which cause the greatest loss of life are the ludian 
Cobra or Cobra di Capello or Naga {N. tripudians) and 
the African Cobra {F. haje). In a report to the jfengal 
Government the commissioner of Burdwan states that he 
has ascertained from statistics collected during a series of 
nine years that above 1000 persons are killed annually 
by snakes in a population of nearly 6,000,000, the majority 
being bitten by the cobra, which is by far the most common. 
And other districts in India seem to suffer still more 
severely, although it is difficult to obtain information of 
all the accidents caused by snakes. The cobra is found 
throughout India, extending westwards to the Sutlej and 
eastwards to the Chinese island of Chusan ; in the Hima- 
layan alps it reaches an altitude of 8000 feet; it occurs 
also in abundance in many of the islands of the East Indian 
Archipelago, and is here joined by another apparently dis- 
tinct species (F. spufatrix), whilst in the central portions | 
of Asia, which geograpMcdly separate it from the African 
cohra,itisreplai: 
by a fourth, F. o 
am. The Indi 
cobra appears 
many varieties 
colour, which i 
distinguished 
separate names 
the nomenclature of the Hindu snake-charmers. The 
ground colour varies from a yellowish olive to brown 
and to black with or without whitish or white crossbands 
on the back, and with from one to four or without any 
black bars across the anterior part of the belly. Some 
of these varieties are characterized by a pair of very con- 
spicuous white, black-edged spectacle-like marks oa the 
expansible portion of the neck, called the “hood”; but these 
marks may lose their typical form and become merely a pair 
of ocellated spots, or be confluent into a single ocellus, or 
may be absent altogether. All these varieties, however, are 
the same species, which generally attains to a length of 5 
feet, but sometimes exceeds 6, It is more of nocturnal 
than of diurnal habits, feeding on every kind of small Ver- 
tebrates and also eating eggs. The cobra and the other 
species of this genus have the anterior ribs elongated, and 
can move them so as to form a right angle with the 
spine. The effect of this movement is the dilatation of 
that part behind the head which is generally ornamented 
with the spectacles or ocelli. When the cobra is irritated 
or excited it spreads its “hood,” raising the anterior third 
of the body from the ground, gliding along with the pos- 
terior two-thirds, and holding itself ready to strike forwards 
or sidewards. All accounts agree that the cobra is not 
aggressive unless interfered with or impelled by a sense of 
danger. It is said to share the habitations of man where 
superstition prevents people from molesting it, and to live 
peaceably with the inmates ; and there is no doubt that 
professional snake-charmers exercise a certain control over 
tliom, for, although generally the cobras exhibited are 
rondored li armless by the removal of the poison-fangs, they 
very rarely attempt to injure their masters even after the 
fangs liavo boon reproduced. Of the natural enemies of 
the cobra, the mongoos (sec vol. xii. p, 629) does probably 
the greatest amount of execution ; many are destroyed by 
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fowls shortly after being hatched. The cobra is oviparous, 
depositing from eighteen to twenty-five eggs in the year. 

The African cobra extremely similar to its Indian con- 
gener in size, form, and habits, and varies in coloration 
to the same extent. It inhabits the whole of Africa, from 
Egypt to the Cape of Good Hope, hut has been nearly 
exterminated in the cultivated districts of the Cape Colony. 

One of its greatest enemies (as indeed of all snakes) is the 
secretary bird of South Africa (Serpentarius), which, there- 
fore, is protected by law. Accidents from this snake do 
not appear to he of common occurrence; they happen 
more frequently to domestic animals than to man. In the 
Egyptian hieroglyphics the cobra occurs constantly with 
the body erect and hood expanded; its name was owv, 
which signifies “king,” and the animal appears in Greek 
literature as ouraios and lasiliscus. With the Egyptian 
snake-charmers of the present day the cobra is as great a 
favourite as with their Hindu colleagues. They pretend to 
change the snake 'into a rod, and Geoffroy St-Hilaire main- 
tains that the supple snake is made stiff and rigid by a strong 
pressure upon its neck, and that the animal does not seem 
to suffer from this operation, but soon recovers from the 
cataleptic fit into which it has been temporarily thrown. 

More dangerous than either of the species of cobra, OpMo- 
which it exceeds in size, is Eamadryas or Ophiophngns 
elaps, the largest poisonous snake of the Old World, 
attaining to a length of 14 feet. It has almost the same 
geographical range as the cobra, but is much scarcer ; it 
greatly resembles it also in general habit, but differs from 
it in scutellation, possessing three large shields behind the 
occipitals. It has the reputation of occasionally attacking 
and pursuing man; its favourite food consists of other 
snakes. Snake-charmers prize it highly for exhibition on 
account of its size and its docility in captivity, but are 
always careful to extract the fangs. It lives in captivity 
for many years. 

The species of Bungarus^ four in number, are extremely Bun- 
common in India, Bnrmah, and Ceylon, and are distinguished garums. 
by having only one row of undivided sub-caudal shields. 

Three of the species have the body ornamented with black 
rings, but the fourth and most common {B-, cosndeus), the 
“krait” of Bengal, possesses a dull and more uniform 
coloration. The fangs of the bungarums are shorter than 
those of the cobras, and cannot penetrate so deeply into 
the wound. Their bite is therefore less dangerous and 
the effect on the general system slower, so that there is 
more prospect of recovery by treatment. Nevertheless, 
according to Fayrer, the krait is probably, next to the 
cobra, the most destructive snake to human life in India. 

Several genera of this sub-order of Venomous Colubrines NaiTow- 
are similar to the innocuous Calcmariidm in general habit; monthwl 
that is, their body is of a uniform cylindrical shape, 
terminating in a short tail, and covered with short 
polished scales; their head is short, the mouth rather 
narrow, and the eye small. They are the tropical American 
the Indian Gallophis, the African FmcilopJds, and 
the Australian Ymnkella. The majority are distinguished 
by the beautiful arrangement of their bright and highly 
ornamental colours; many species of have the pattern 
of the so-called coral snakes, their body being encircled 
by black, red, and yellow rings, — a pattern which is peculiar 
to snakes, venomous as well as non-venomous, of the fauna 
of tropical America, Although the poison of these narrow- 
mouthed snakes is probably as virulent as that of the pre- 
ceding, man has much less to fear from them, as they bite 
only under great provocation. Moreover, their bite must 
be frequently without serious effect, owing to their narrow 
mouth and the small size of their poison-fangs. They 
are also comparatively of small size, only a few species 
rarely exceeding a length of 3 feet. 
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Austral- No part of the world possesses so many snakes of this 
ian poi- sub-order as Australia; where, in fact, they replace the non- 
venomous Colubrine snakes. Of the genus Biemmia six 
■brine species, of Fseiidechis three, and of Hoplocephalns some 
snakes, twenty species have been described, and many of them are 
extremely common and spread over a considerable area. 



Fig, 14.— a poisonous snake (Ela}is fulvins) swallowing a non-poisonous 
{Bomalooranlum semicinctum). . 


Fortunately the majority are of small size, and their bites 
are not followed by more severe effects than those from 
the sting of a hornet, especially if the simple measures of 
sucking or cauterizing the wound are resorted to. Only 
the following are dangerous to man and larger animals : 
— the Brown Snake {Bimmia mperailiosa), found aU over 
Australia and attaining to a length of over 5 feet; the 
Black Snake {Pseudechis porphpriaciis), likewise common 
throughout the Australian continent, especially in low 
marshy places, and upwards of 6 feet in length; it is 
black, with each scale of the outer series red at the base ; 
when irritated it raises the fore part of its body and flattens 
out its neck like a cobra ; the Brown-banded Snake (Hoplo- 
cephalus mrtm), with a similar distribution, and also com- 
mon in Tasmania, from 5 to 6 feet long, and considered the 
most dangerous of the tribe.^ 

African The small family G amidst contains two African genera 

Caztsfdffi. well known to and much feared by the inhabitants of 
South Africa. One, Sepedon Jimmcmhcties, is named by the 
Boers “roode koper kapel” or “Eing-Neck Snake,” the 
latter name being, however, often applied also to the cobra. 

It resembles in colour some varieties of the latter snake, 
and, like this, it has the power, though in a less degree, of 
expanding its hood. But its scales are keeled and its 
form is more robust. It is equally active and courageous, 
not rarely attacking persons who approach too near to its 
resting-place. In confinement it evinces great ferocity, 
opening its mouth and erecting its fangs, from which the 
poison is seen to flow in drops. During such periods of 
excitement it is even able, by the pressure of the muscles 
on the poison -duct, to eject the fluid to some distance; 
hence it shares 'with the cobra a third Dutch name, that of 
“spuw slang” (Spitting Snake). It grows to a length of 2 
or 3 feet. The second African snake of this family is the 
“ schapslicker ” (Sheep Stinger), Gaums rhomleatm. It is 
extremely common in South Africa and extends far north- 
wards along the eastern as well as western coast. It is 
■of smaller size than the preceding and causes more injury 
to animals, such as sheep, dogs, &c., than to man. It 
varies in colour, hut a black mark on the head like an 
‘ inverted V remains nearly always visible. 

^ Good descriptions and figures of all these snakes axe given in 
Krefft’s Snakes of Australia, Sydney, 1869, 4to. 1 


The Binoplddse are the arboreal type of this sub-order ; TH,w- 
they resemble non-venomous tree snakes in their gracilei^'^^^'^’' 
form, narrow scales, generally green coloration, and in 
their habits; nevertheless the perfect development of their 
poison-apparatus, their wide mouth, their large size (they 
grow to a length of 7 feet), leave no doubt that they are 
most dangerous snakes. They do not appear to be com- 
mon, but are spread over all districts of tropical Africa in 
which vegetation flourishes. 

Of Sea Snakes (iT^^droyi/iid^) some fifty species are known. Sea 
All are inhabitants of the tropical Indo-Pacific ocean, and snakes, 
most numerous in and about the Persian Gulf, in the East 
Indian Archipelago, and in the seas heriveen southern 
China and northern Australia. One species which is ex- 
tremely common {Pelanis hicolor), and which is easily re- 
cognized by the black colour of its upper and the yellowish 
tints of its lower parts (both colours bebg 
sharply defined), has extended its range 
westwards to the sea round Madagascar, 
and eastwards to the Gulf of Panama. 

Sea snakes are viviparous and pass their 
whole life in the water; they soou die 
when brought on shore. The most striking 
feature in their organization is their ele- 
vated and compressed tail. The hind part 
of the body is compressed, and the belly 
forms a more or less sharp ridge. The 
ventral shields would be of no use to 
snakes moving through a fluid, and there- 
fore they are either only rudimentary or 
entirely absent. The genus Platunis, how- 
ever, is a most remarkable exception in 
having broad ventral shields; probably 
these serpents frequently go on shore, 
sporting or hunting over marshy groimd. 

In many sea snakes the hind part of the 
body is curved and prehensile, so that 
they are able to secure a bold by twisting 
this part of the body round corals, sea- 
weed, or any other projecting object. Their 
tail answers all the purposes of the same 
organ in fish, and their motions in the 
water are almost as rapid as they are un- 
certain and awkward when the animals 
are removed out of their proper element. 

Their nostrils are placed quite at the top jjo. i 5 ._sea snake, 
of the snout, as in crocodiles and in fresh- Ajomis Umhr. 
water snakes, so that they are enabled to breathe whilst 
the entire body and the greater part of the head are 
immersed in the water. These openings are small and 
subcrescentic, and are provided with a valve interiorly, 
which is opened during respiration, and closed when the 
animal dives. They have very capacious lungs, extending 
backwards to the anus, and consequently all their ribs 
are employed in performing tbe respiratory function ; by 
retaining air in these extensive lungs they are able to 
float on the surface of the water without the slightest 
effort, and to remain under water for a considerable 
length of time. The scales of sea snakes are frequently 
very different from those of other snakes : they overlap 
one another in only a few species ; in others they are but 
little imbricate and are rounded behind; and in others 
they are of a subquadrangular or hexagonal form, placed 
side by side, like little shields. The less imbricate they 
are the more they have lost the polished surface which we 
find in other snakes, and are soft, tubercular, sometimes 
porous. Sea snakes shed their skin very frequently ; but 
it peels off in pieces as in. lizards, and not as in the fresh- 
water snakes, in which the integuments come off entire. 
Several species are remarkable for tbe extremely slender 
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and prolonged anterior part of the body, which is termed 
the “ neck,” and terminates in a very small head. The 
eye is small, with round pupil, which is so much con- 
tracted by the light when the snake is taken out of the 
water that the animal becomes blinded and is unable to 
hit any object it attempts to strike. The tongue is short, 
and the sheath in which it lies concealed opens near to 
the front margin of the lower jaw; scarcely more than the 
two terminating points are 
exserted from the mouth 
when the animal is in the 
{ water. The mouth shuts in 
I somewhat different way 
' from that of other snakes: 
the middle of the rostral 
shield is produced down- 
wards into a small lobule, 
which prevents the water 
from entering the mouth; 
there is generally a small 
notch on each side of the 
lobule for the passage of the 
two points of the tongue. 
Cantor says that when the 
snake is out of the water and 
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even turning round to wound their own bodies (Cantor). 

They cannot endure captivity, dying in the course of two 
or three days, even when kept in capacious tanks. The 
greatest size to which some species attain, according to 
positive observation, is about 12 feet, and therefore far 
short of the statements as to the length of the so-called 
sea serpents (see Sea-serpent). The largest examples the 
present writer has seen measured only 8 feet. 

Passing over Rattlesnakes (fig. 16) and Vipers, which 
are treated of in separate articles, we notice the following 
types of the fourth sub-order, the Ophidii viperiformes. 

The sole representative of the sub-order in Australia is Death 
the Death Adder {Acanthophis antarctica), a short stout 
snake having a similar habitus and habits to vipers and 
scarcely attaining 3 feet in length. It dififers from the^’^^^^' 
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blinded by the light it freely makes use of its tongue as a 
feeler. The food of sea snakes consists entirely of small 
fish; the present writer has found all kinds of fish in their 
stomach, among them species with very strong spines 
{Apogon, Siluroids). As all these animals are killed by the 
poison of the snake before they are swallowed, and as their 
muscles are perfectly relaxed, their armature is harmless 
to the snake, which commences to swallow its prey from 
the head, and depresses the spines as deglutition proceeds. 
There cannot be the slightest doubt that sea snakes be- 
long to the most poisonous species of the whole order. 
Russell and Cantor have ascertained it by direct observa- 
tion : tortoises, other snakes, and fish died from their bite 
in less than an hour, and a man succumbed after four 
hours. Accidents are rarely caused by them, because they 
are extremely shy and swim away on the least alarm; 
but, when surprised in the submarine cavities forming their 
natural retreats, they will, like any other poisonous terres- 
trial snake, dart at the disturbing object; and, when out 
of the water, they attempt to bite every object near them, 


other Yiperines in having the poison-fang permanently 
erect. ^ Althougb much feared, and justly, there is reason 
to believe that its bite is not so dangerous as has been 
represented, and that the majority of the fatal accidents 
ascribed to it are in fact caused by other snakes, probably 
Hoploceplialus crnims. It, occurs throughout the whole of 
Australia, except Tasmania and perhaps South Australia. 
Generally it^is of a uniform grey colour, relieved by some 
forty dark rings of irregular outline. 

The “ tic-polonga ” of the Singalese {Dahoia rumllii) 
is beautifully marked : on a light chocolate ground colour 
three series of large black white-edged rings run along the 
back and sides of the body, a yellow line borders the 
surface of the head on each side, the two lines being con- 
vergent on the snout. It attains to a length of 50 inches, 
and occurs locally in abundance in southern India, where 
it is called ” cobra monil ” ; in Bengal, where it is called 
“jessur”; in the plains of central India, as well as in the 
Himalayas to an altitude of 6000 feet; and in Burmah. 
It is highly poisonous, probably causing many deaths. 
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Fortunately its loud Mssing when disturbed warns those 
who come within dangerous proximity to it. 
icAis. The small Viperine snake, Echis carinata (fig. 17), which 
scarcely exceeds a length of 20 inches, shares with the pre- 
ceding part of its range, being found in the arid districts 
of southern India, and extending through the intervening 
parts of Asia to North Africa. It is a desert type, having 
the lateral scales curiously arranged, strongly keeled, with 
the tips directed downwards. It produces with their aid 
a rustling sound. Whilst some observers deny that fatal 
consequences have resulted from its bite. Dr Imlach reports 
that it (the “kuppur") is “ the most deadly poisonous snake 
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in Sind.” This desert type is replaced farther south in 
Africa where vegetation flourishes by a closely allied genus, 
Atheris, which, however, possesses a prehensile tail and 
vivid coloration and has assumed truly arboreal habits, 
it Of the pit vipers without rattles the largest and most 

pers formidable inhabit tropical America. Tngmocephalus 
ithout iamraca^ T. alrox, and T. Icinceolatus attain to a length of 
titles, g being common in Brazil and north- 

wards to Central America. The last is limited to some 
Islands in the West Indies, especially Martinique and St 
Lucia, and is generally known by the name of “fer de 
lance,” which has been given to it from the markings on 
its head. It infests the sugar-plantations, and has greatly 
multiplied in consequence of the protection which the cover 
of the cane-fields afforded it, and the abundance of food 
supplied by the rats which swarm on the plantations. 
Thus, whilst it did a certain amount of good by the 
destruction of vermin, it caused a great number of 
deaths among the black labourers who were engaged in 
the fields. These three species of Trigomceplmhis are sur- 
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passed in size by Lachesis mutns, probably the largest of 
terrestrial poisonous snakes, which is said to exceed a 
length of 10 feet, and is bulky in proportion. It is con- 
fined to the hottest parts of tropical America. Similar 
snakes, but smaller in size, inhabit the warmer and tem- 
perate parts of North America, viz., the Copper-head 
{Genchris contortrix) and the Crater-mocassin {C. pisci- 
vorus), the former of terrestrial habits, the latter being 
always found near water and feeding chiefly on aquatic 
animals. Both are much feared and cause accidents more 
frequently than rattlesnakes, being more aggressive and 
striking the intruder without previously warning him of 
their presence. In the Indian region this type of pit 
vipers without rattles is likewise well represented, one 
genus (Trimeresurus) being adapted for an arboreal life, 
like Athens among the Viperides. Their body (fi.g. 18) is 
not more elongate than that of other ground Crotalines, but 
their tail is prehensile, and their colour generally resembles 
that of the bright foliage among which they live. Some- 
times bright yellow or red markings render these snakes 
still more pleasing to the eye. Accidents caused by them 
are of not uncommon occurrence, but fortimately ouly a few 
individuals exceed a length of 2 feet, and the consequences 
of their bite are less to be dreaded than of that of other 
allied genera. Indeed, numerous cases are on record 
which show that the constitutional symptoms caused by 
their poison were of short duration, lasting only from two 
to forty-eight hours, and being confined to nausea, vomit- 
ing, and fever. The bite of larger specimens, of from 2 to 
3 feet long, is more dangerous and has occasionally proved 
fatal. They feed on frogs, mammals, and birds, (a. c. g.) 

SNAKE-STONE, a name sometimes applied to Water- 
of-Ayr stone (see Hone, vol. xii. p. 134). Certain stones 
reputed, on insufficient grounds, to possess efficacy as 
antidotes to snake-bites are known as snake-stones (see 
above, p. 192). The term is also popularly applied to 
ammonites and certain other fossils which, owing to their 
spiral shape, were formerly regarded as petrified snakes. 

SNEEK, a town of the Netherlands, in the province of 
Friesland, 18 miles south-south-west of Leeuwarden, with 
which it is connected by canal and (since 1885) by rail. 
It is one of the great butter and cheese markets of the 
country and has communal buildings (1863), a town-house, 
a court-house, an orphanage, a synagogue, and several 
churches, in one of which (the Groote or Maartenskerk) 
is the tomb of the naval hero Lange Pier (Long Peter). 
The population of the town was in 1870 8466 j that of 
the commune, which numbered only 3253 in 1714, was 
9248 in 1870 and 10,496 in 1880. 

Sneek appears in the list of Frisian towns in 1268. It was almost 
reduced to ashes in. 1295, and again in 1417 and 1457. In 1515 it 
was attacked and in 1517 formally besieged by the Burgundians. 
A diet met in the town in the close of this latter year ; and long 
after, in 1672, Sneek was again the seat of an assembly of the states. 
In 1.570 and in 1825 there were severe inundations. 

SNELL, WiiLBBEOED (1591-1626), commonly known 
as Snellius, astronomer and mathematician, was born at 
Leyden in 1591. In 1613 he succeeded his father as 
professor of mathematics in, the university of Leyden. 
In 1615 he planned and carried into practice a new 
method of finding the dimensions of the earth, by deter- 
miniu g the distance of one point on its surface from the 
parallel of another, by means of a triangulation. . His 
work Eratosthenes Batamis, published in 1617, describes 
the method and gives as the result of his operations be- 
tween Alkmaar and Bergen -op -Zoom a degree of the 
meridian equal to 55,100 toises = 117,449 yards, (A later 
recalculation has given 57,033 toises = 121,669 yards, after 
applying some corrections to the measures indicated by 
I himself.) Snell also distinguished himself as a mathe- 
1 matician, and discovered the law of refraction, which, 
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liowever, is generally attributed to Descaites, who made 
it more widely known Snell died at Leyden on 30tli 
October 1626 

In addition to tlie Si atosthaim Baiauis lie pnbli&lied Cyclometria 
sivs de tDUth diimmione (Leyden, 1621, 4to), and edited Oalh et 
sideruvi m eo erranhum ohsc/ vatimies ffassiacie (ibid, 1618, 4to), 
containing the astronomical obseivations of Landgrave 'William 
IV of Hesse About liis Tiyhijs Batams s E%skodrmmcc, de 
naviuvi cu'isibus ei ie navah (1624), see IVavigA-TIOK, vol \.vii p 
255, note A tiigonometiy {Bockina triangiilonm) by him was 
published a y eai aftei his death 

SNIPE (Anglo-Saxon Smie, Icelandic Dutch. 

Am;/, German Sclmepfe), one of the commonest Limicoline 
birds, in high repute no less for the table than for the 
exciting spoit it affoids It is the Scolopax galhnago of 
Linnaeus, but by many later writers sexiarated from that 
genus, the type of which is the Woodcock (g-w), and 
hence has been -vaiiously named Galhtuigo csdesUs, G 
media^ or G scolopamia. Though considerable numbeis 
are still bred m the British Islands, notwithstanding the 
diminished aiea suitable foi them, most of those that fall 
to the gun aie undoubtedly of foreign origin, arriving from 
Scandinavia towaids the close of suinmei or latei, and many 
will outstay the wintei if the weather be not too severe, 
while the home-bred birds emigrate in autumn to return 
the following siirmg Of late years Biitish markets have 
been chiefly sui>|)lied from abioad, mostly from Holland 

Tiie Snipe is fortunately too v oU knoivn to need de?ciii)tion, foi 
a deacrmtion of its vauegatod plumage, if attempted, would be 
long It may be noticed, however, as subject to no inconsideiable 
variation, especially in the extent of dark maikings on tke belly, 
flanks, and axillaiies, while examples aie oeeasionally seen in whicli 
no tiaoe of white, and hardly any of buff or grey, is visible, — the 
place of these tints being taken by soveial shades of chocolate- 
brown Such examples weie long considered to foim a distinct 
species, the S sahimi, but its invalidity is now generally admitted 
Otliei examples in winch huff oriusfc-colom piodominates have also 
been deemed distinct, and to these has been applied the epithet 
jiissaia Again, a slight deviation fiom the oidinaiy foiiuation of 
the tail, vhose lectuces noiinallj number 14, and piesentaiouiided 
teimination, has led to the heliel in a species, S brchrm, now wholly 
discredited Bat, settmg aside two Euiopean species, to be pie- 
sently noticed moie paiticulaily, theie aie at least a scoie, moie oi 
less iieaily allied, beloiigmg to vanous paits of the woild, foi no 
consideiable teiiitoiy is without its lepresentative Thus Noitli 
America jnocliiees G wilsoni, so like the English Snipe as not to be 
easily distingaislied except by the possession of 16 lectiices, and 
Austialia has G mstrali^, a largoi and somewhat difieiently 
coloiuod bud with 18 lectiicos India, while aflbiding a wintei 
losoit to multitudes of the common species, which besides Euiope 
extends its bi ceding lange over the whole of noitliein Asia, has 
the so called Pm tailed Snipe, G stemira, in winch the number of 
lectuces is still gieatei, vaiying fiom 20 to 28, it is said, though 
22 seoma to ho the usual numbei This cuiious variability, cfe- 
seiving moie attention than it has yet leceived, only occurs m the 
oufcei featlieis of the series, ivhich aie naiiowinfoim and extiemely 
still, tlieie being always 10 in the middle of oidinary bicadth 
Those who only know the Snipe as it shows itself in the shoot- 
uig-season, when without waining it rises fiom the boggy giound 
utteimg a sharp note that sounds like scape, scape, and, aftei a 
lew lapid twists, darts away, if it he not brought down by the gun, 
to disappeai in the distance aftei a desultoiy flight, have no con- 
ception of the bud’s bfihavioiu at bieediiig-tinie Then, though 
flushed luite as suddenly, it will fly lound the lutiudei, at tunes 
almost hoveling ovoi Ins head But, if he have patience, he will 
SCO it mount aloft and tlieie execute a senes of aerial evolutions of 
an astounding kind Aftei wildly ciicluig about, and loachlng a 
height at which it appears a ineio speck, whcie it winnows a landom 
ngsag couiso, it abiiiptly shoots downwaids and aslant, and then 
as abi aptly stops to logaiii its foiinei elevation, and this jirocess 
it lepoats many times A few seconds, moie oi less aeeoidingto 
distance, altei each of tlieso headlong descents a mystciious sound 
stiikos Ills oar— conipaied by some to diiunniiiig and by otlieis to 
the bloating of a sheep or goat,^ which sound evidently comes 
horn ilia bud as it shoots downuaids, and then only, but how the 
sound is made is a question on which many poisons aie still unde- 
cided Theio aie those who maintain that it pioceeds from tho 
tluoat, wliilo some cloclaio it is inodiiced by the wings, wliidi 
sharp-sighted observeis say they can see in tiemulous motion 


^ Hrut'e in many languages the Siupo is known by names signifying 
‘Flying Goal,” “Ilcaveii’s Bam,” asm Scotland by “Hoathei-bleater” 
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Otheis, again, asseit that it is caused bv the vibiation of the webs 
of the outei lectiices, and these last have in support of their 
opinion the fact that a similar sound may be made by afhxing those 
feathers to the end of a lod and di awing them lapidly downwaids 
in the same position as they occupy in the bird’s tail i^hile it is 
peifoimmg the feat - But, howevei it be pioduced, the an ivill 
also ring with loud notes that have been syllabled tuikei, imlcci, 
tivLet, while otliei notes m a diffeient key, something like d^jepp, 
djepp, djepp lapidly utteied, may be heaid as if in lesponse The 
nest IS always on the ground and is a lather deep hollow wrought 
in a tuft of heibage, and lined -with diy glass leaves The eggs 
aie four m numbei, of a daik olive colour, blotched and spotted 
with rich blown The young when freshly hatched are beautifully 
clothed m down of aclaik maioon, variegated with black, white, 
and buff 

The Double or Solitary Snipe of English sportsmen, S majoi, a 
largei species, also inhabits noi them Euiope and may be leadily le 
eognived by the white bais in its wings and by its 16 oi occasionally 
18 lectuces It has also a veiy different behavioiu "WHien flushed 
it uses without alaim-cry, and flies heavily In the bieediiig 
season much of italove-peifoimaiice is exhibited on the giound, and 
the sounds to winch it gives use aie of anothei chaiactei , but the 
exact way m which its “ diumming ” is effected has not been ascer 
tamed Its gesticidatioiis at this time have been w ell desciibed by 
Pi of Collett in a communication to Mr Dresser’s Bt^ ds of Europe 
(vol VII pp 636 637) It visits Great Butain every year at the 
close of sumioei, but m very small numbeis, and is almost always 
seen singly — ^uot uncommonly m places wheie no one could expect 
to And a Snipe 

The thud species of winch any details can heio be given is the 
Jack-® or Half-Smpe, S gallmidce, tho smallest and most beautifully 
colouied of the gioup Without being as nnmeious as the common 
01 full Snipe, it xs of fiec[uent occuneucein Gieat Biitani from Seji 
tember to Apiil (and occasionally both earlier and later) , but it 
bleeds only, so fai as isknoivn, in noi thorn Scandinavia and Kussia , 
and the fiist trustworthy infomation on that subject was obtained 
by Wolleyin June 1858, when he found several of its nests near 
Muoniomska in Lapland ^ Instead of using wildly as do most of 
its allies, it generally’’ lies so close as to let itself be almost trodden 
upon, and then takes wing silently, to alight at a shoit distance (it 
it escape the gun), and to return to the same place on tho moiiow 
In the hieeding-seasou, howevei, it is as noisy and conspiicuous as 
its laiger bietliien wliffe executing its acual evolutions 

As a group tlie Snipes are in several respects luglilj 
specialized, but kere there is only space to mention the 
sensitiveness of the bill, which, though to some extent 
noticeable in many Sandpipers (see vol xxi p 260), is in 
Snipies earned to an extreme by a number of filaments, 
belonging to the fifth pair of neives, which lun almost to 
the tip, and open immediately under the soft cuticle in a 
senes of cells that give this ])oition of the surface of tho 
piemaxillaiies, yylien exposed, a honeycomb -like appcai- 
ance Thus the bill becomes a most delicate oigan of 
sensation, and by its means the bird, wlule probing for 
food, is at once able to distingmsli the natuie of the objects 
it encounters, though these aie wholly out of sight So 
far as is known, the sternum of all the Snipes, except the 
Jack-Snipe, departs from the normal Limieolme forma- 
tion, a fact which tends to justify the lemoval of that 
species to a separate genus, LtmnocrypUs ° (an) 

3 Of Meves, mf-oms K Yet -Almd pp 275 277 (transl 

Eaxmwmia, 1858, pp 116, 117), and P?oc Zool Soewty, 1858, p 
202, witli 'Wolley’s remarks thereon, Zool Oarten, 1876, jip 201-208 

® Though tins woid is clearly not mtended as a mckiiame, such as 
IS the prefix which custom has applied to the Dnw, Pie, Eedbioast, 
Titmouse, oi Wren, one can only guess at its origin or moaning It 
may be, as m Jackass, an indication of sex, loi it is a popular belief 
that the Jack-Snipe is the male of the common species , or, again, it 
may lefei to the comparatively small size of the bird, as the ” jack ” in 
tlie game of bowls is the smallest of the balls used, and as iishcimen 
call the smaller Pikes Jacks 

His account was published by Hewitsonm May 1855 {Eggs Bi 
Birds, 3d ed , 11 pp 356-358) 

® The so called Painted Snipes, forming the genus Bliynclima, 
demand a few words Pour species have been described, natives 
respectively of South Ameiica, Africa, India with Cliina, and Australia 
In all of these it appears that the female is laiger and more brilliantly 
coloured than tho male, and m the Australian species she is further 
distinguished by what in most buds is emphatically a masculine pro- 
perty, though its use is here unknown,— namely, a complex trachea, 
while the male has that oigan simple lie is also believed to under 
take the duty of mcubation 
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SNOERO STURLUSON (Snorri, son of Stnrla) (1179- 
1241), the celebrated Icelandic historian, born in 1179, the 
youngest son of a chief in theVestfirSir (westein fiords), was 
brought up by a powerful chief, Jon Loptsson, in Odda, who 
seems first to have awakened in him an interest for history 
and poetry His career begins with his marriage, which 
made him a wealthy man , in 1 206 he settled at Reykjaholt, 
where he constructed magnificent buildings and a bath of 
hewn stones, preserved to the piesent day, to which watei 
was conducted from a neighbouring hot spring He early 
made himself known as a poet, especially by glorifying 
the exploits of the contemporary Norse kings and eaiK , 
at the same time he w^as a learned lawyer, and fiom 1215 
became the “ lugsogumabr,” or president of the legislative 
assembly and supreme court of Iceland The piominent 
features of his chaiactei seem to have been cunning, am- 
bition, and avarice, combined with want of courage and 
aveision to effort By royal invitation he went in 1218 
to Norway, where he remamed a long time with the young 
king Hakon and his tutor Earl Skull When, owing to 
disputes between Icelandic and Norwegian merchants. 
Skull thought of a militaiy expedition to Iceland, Snorro 
Iiersuaded him to give up this plan, piomising to make 
the inhabitants submit to Hakon of their own free will 
Snorro himself became the “ lendrmafir,” vassal or baron, 
of the king of Norway, and held his lands as a fief under 
him On his return home Snorro sent his son to the king 
as a hostage, and made peace between Norway and Iceland, 
but his power and influence were used more for his own 
enrichment and aggiandizement — he was “ logsogumaSr ’’ 
again from 1222 to 1232 — than for the advantage of the 
king Hakon, therefore, stirred up strife between Snorro’s 
lansman Sturla and Snoiro, who had to fly from Reykjaholt 
in 1236 , and in 1237 he left the countiy and went back 
to Norway Here he joined the party of Skuh, who was 
meditating a levolt Learning that his cousin Sturla in 
Iceland had fallen in battle against Gissui, Snorro’s son-in- 
law, Snoiio, although expressly foibidden by his liege loid, 
returned to Iceland in 1239 and once more took possession 
of his propeity ]\Iean while Hakon, who had vanquished 
Skull in 1240, sent orders to Gissur to punish Snorio for 
his disobedience either by ca|)turing him and sending him 
back to Norway or by putting him to death Gissur took 
the latter course, attacked Snorio at his residence, Reykja- 
holt, and slew him on 22d Sejitember 1241 

Snono IS the author of the Edda anil of the Sagas of the - 
tocqian K%ngs The^fZfZ«, now called the Pi oseEdda, to distingmsh 
it fiom the Poetic or Scemund’s Edda, ivas finished in 1222, and con- 
sists of three paits (1) The 01 the Delusion of Gylfi, 

with a shoit preface, gives a summary of the ancient Noise myth- 
ology, founded on the Voluspa, and other mythical poems, the 
autlioi gives a euhemeiistio account of the ancient gods, regarding 
them as chiefs veised in witchciaft who had immigiated to the 
iioith and theio mtioduced their special leligion (2) The Skalds- 
haparmed, oi Ait of Poetiy, gives, uiidei the foim of a dialogue 
between the god Biagi and the giant Ootun) J5gir, an explanation 
of all figurative mythological expiessions of the ancient poetiy, 
ami the niles for using them (3) T\\q H attatal, oi Enumeiation of 
Metres, is a running commentaiy on three poems composed by 
Snoiio in 1222 in honour of Hakon and Skull, the stanzas of which, 
numbering about a hundied, aie each in a different metre In the 
MSS the Edda has received many additions, which are ivrongly 
asGiibed to Snono Eoi different editions see Euda TheSagas oftM 
Noi wegian K%ngs gives a connected senes of biogiaphies of the kings 
of Noi way down to Sveiri in 1177 , heie the author stops, because 
the history of Sverii and lus successors had already been wntten 
The woik opens with the Ynglmga Saga, a brief history of the pre- 
tended immigration into Sweden of the fiEsir, of their successors in 
that counti y, the kings of Upsala, and of the oldest Norwegian kings, 
then descendants Next come the biographies of the succeeding 
Norwegian kings, the most detailed being those of the two mission- 
ary kings Olaf Tiyggvason and St Olaf Snorio's sources were partly 
succinct histones of the realm, as the chronological sketch of An , 
partly more voluminous eaily collections of traditions, as the 
Konimgatal {Fagrslanna) and the Jailasaga, paitly legendaiy 
biographies of the two Olafs , and, in addition to these, studies and 
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collections which he himself made during his jouinejs m Noi 
way All these he worked up with gieat independence and ciitical 
sagacity into an haimonious whole His critical pimciplcs are ex- 
plamed in the pieface, where he dwulls on the necessity of staitmg 
as much as possible from trustworthy contemporary sources, oi at 
least from those nearest to antiquity, — the touchstone by which 
verbal traditions can be tested being contemporaiy poems He 
inclines to rationalism, rejecting tbe marvellous and recastmg 
legends containing it in a moie historical spirit , but he makes an 
exception in the accounts of the intioduction of Christianity into 
Norway and of the national saint St Olaf Snorro’s style is peculiar 
to himself He stiives eveiywhere to impart life and vigour to his 
nanative, to express the sentiments and feelings of the actors, and 
he gives the dialogues ui the individual charactei of each person 
Especially m this last he shows a tendency to epigiam and often 
uses humorous and pathetic expiessions Besides his principal 
woik, he elaborated in a separate foim its bettei and laigei part, 
the History of St OZa/(tlie gieat Olafs Saga) In the preface to 
this he gives a hiief extract of the earlier histoiy, and, as an appen 
dix, a short account of St Olafs miracles altei lus death , here too 
he employs ciitical ait, as appeals fiom a compaiison with his 
source, the Latin legend 

Ihe Sagas of the Noi wegmn Kings has been preserved in several MSS of the 
IStli century, the oldest of these, no longei extant, had lost at an early peiiod 
its first leaf containmg the preface, and thus came to hegm with the words, 
J’fr!.ji<iZa7ieMnsMts(=oiliis terrarum), wlnchcansecl hrst this SiS and later (about 
1700) the whole woik to be called the lleimsh ingla Editions —by Penng 
skiold, Svola fol ,Stockholm,lG07, byQeihard&choningandSkuleThorlacius, 
3 \ols fol , Copenhagen, 1777 17S3 , by C R Unger, 1 vol S\o, Christiania, 186S 
Modem translations — into Danish, hy N P S Ginndtvig, 1S18 22 , Rorwegian, 
hy Jacob Aall, 1883 39, and hy P A. Munch, 1859 , Swedish, by Eichert, 1816 
29, and hy H Hildehiand, 1869 71 , German, by Waohter, 1835 36 , English, by 
Laing, 1844 (G & +) 

SNOW See Meteorology, vol xvi p 154, also 
Geology, vol x pp 280-281 

SNOWDROP, Qalmthm mvahs, is the best -known 
representative of a small genus of Amarylhds, all the 
species of which have bulbs, linear leaves, erect flower- 
stalks, destitute of leaves hut hearing at the top a solitaiy 
pendulous hell-shaped flower The white peiianth is six- 
paited, the outei three segments being larger and moie 
convex than the inner senes The six anthers open hy 
pores or shoit shts The ovary is three-celled, iipening 
into a three-celled capsule The snow'diop is a doubtful 
native of Great Britain, but is largely cultivated for market 
in Lincolnshire There are numerous vaiieties, differing 
in the size of the flower and the peiiod of floweiing The 
double form is probably the least attractive Other dis- 
tinct species of snowdrop, not to be confounded with the 
varieties before mentioned, are the Crimean snowdrop, 
G 'plxcatv.s, with broad leaves folded hke a fan, and G 
Elwesix^ a native of the Levant, with large flowers, the 
thiee inner segments of which have a much larger and 
more conspicuous green blotch than the commoner lands 
All the species are very graceful, and as universal favourites 
amply repay cultivation 

SNOW-SHOES are a kmd of foot gear used hy Indians 
and trappers in Canada for travelhng over the frozen surface 
of snow In the long North-Aineiican winters they aie the 
sole means of locomotion whenrailways and roads are snowed 
up, as the frozen surface of snow is not sufficiently consistent 
to support the weight of the human body without artificial 
aid The snow-shoer protects his feet hy wearing moccasins 
of moose-skm The framework of a snow-shoe consists of 
a long narrow piece of phable hickory wood, placed edge- 
ways and then bent round with an oval-shaped fiont, and 
is adorned on the sides with tufts of crimson, wool The 
ends taper gradually to the rear, where they are fastened 
firmly to each othei The total length is about 39 inches 
and the width from 13 to 16 inches Across the oval, and 
fitted into the inside of the framework by mortices, are 
two battens of wood, 5 or 6 inches clear of both ends 
Over the fiont one at an open space a deeiskin thong is 
fastened, forming an aperture for the reception of the 
great toe The thong is then crossed over the top of the 
foot, passed round and tied to the sides This leaves the 
heel free to move up and down on the shoe and rests the 
i weight of it on the toes Over the remamder of the oval 
XXII — 26 
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IS stretched a network of tightly diawn strips of leathei 
At a convention held in Montreal on 30th December 1871 
a rule was passed that a “ pair of racing shoes, including 
strings, shall not weigh less than 1| H) noi measure less 
than 10 inches of gut in width ” The motion of a snow- 
shoer in the distance is curious and resembles that of some 
ungainly web-footed animal On using tbe implements 
the knees must be turned inwaids and the fore part of 
the feet outwards to avoid wounding the ankles with the 
fiameworks At first the fatigue and consequent stiffness 
aie great , but with practice this wears off and the motions 
become easy The speed attained as compared to that 
in skating is not quick The following are the best recorded 
times in Montreal, Canada, with shoes of regulation size 
and weight — 100 yards, 12 sec , 220 yaids, 26 sec , | 
mile, 1 mm 7| sec , mile, 2 min 33 sec , | mile, 4 min 
21 see j 1 mile, 5 min 42^ sec , 2 miles, 11 mm 52f 
sec , 3 miles, 20 min 18 sec , 4 miles, 27 mm 10 sec , 

miles, 30 min 36 sec , 5 miles, 33 min 49|- sec The 
best history of the pastime and its records is Montreal 
Snoio-shoe Cluh, sm 8vo, Montreal, 1882 

SNUFF See Tobacco 

SNYDERS, Franz (1579-1657), painter of animals 
and still life, was born at Antweip m 1679 In 1593 he 
was studying under Peter Breughel, and afterwards he 
received instruction from Henry van Balen, the first 
master of Vandyke He devoted himself to painting 
fioweis, fruit, and subjects of still life, but afterwards 
turned to animal-paintmg, and executed with the greatest 
skill and spirit hunting pieces and combats of wild 
animals His composition is rich and vaued, his drawing 
correct and vigoious, his touch bold and thoroughly ex- 
pressive of the different textures of the furs and skins of 
the animals repiesented His excellence in this depart- 
ment excited the admiration of Rubens, who frequently 
employed him to paint animals, fruit, and still life in his 
own pictuies, and he assisted J oiclaens in a similar mannei 
In the lion and boar hunts which bear the name of 
Snyders the hand of Rubens sometimes appeals He 
was ajDpointed piincipal painter to the aichduke Albeit, 
governor of the Low Countnes, for whom he executed 
some of his finest works One of these, a Stag-Hunt, was 
presented to Philip III, who commissioned the aitist to 
paint several subjects of the chase, which are still pie- 
served in Spam Snyders died at Antweip in 1667 
SOAP may in general terms be defined as a chemical 
compound resulting from the union of fatty oils and fats 
with alkaline bodies In a scientific definition the com- 
pounds of fatty acids with basic metalbc oxides, lime, 
magnesia, lead oxide, &c , should also be included under 
soap, but, as these compounds are insoluble m water, while 
the very essence of a soap in its industrial relations is 
solubility, it is better to speak of the insoluble comjioiinds 
as “ plasters,” limiting the name “ soap ” to the compounds 
of fatty acids with soda and potash Soap both as a medi- 
cinal and as a cleansing agent was known to Pliny (H iY, 
xxviiz 61), who speaks of two kinds — hard and soft — as 
used by the Germans He mentions it as oiiginally a 
Gallic invention for giving a blight hue to the hair (“ ruti- 
landis capillis ”) Theie is reason to believe that soap came 
to the Romans from Germany, and that the detergents in 
use 111 eailier times and mentioned as soap in the Old 
Testament (Jei ii 22 , Mai iii 2, &c ) refer to the ashes 
of plants and other such purifying agents (comj) vol x 
p 697) 

Till ChevreuPs classical leseaiches on fatty bodies (1811- 
23) it was believed that soap consisted simply of a binary 
componucl of fat and alkali Claude J Geoffioy m 1741 
pointed out that the fat or oil recovered from a soap 
solution by neutialization witli a mineral acid differs from 
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the original fatty substance by dissolving readily in alcohol, 
which is not the case with ordinary fats and oils The 
significance of this observation was oveilooked , and 
equally unheeded was a not less important discoveiy by 
Scbeele in 1783 In prepaiing lead plaster by boiling 
olive oil with oxide of lead and a little watei — a process 
palpably analogous to that of the soap-boiler — he obtained 
a sweet substance which, called by himself “Oelsuss” 
(“prmcipium dulce oleorum”), is now known as “glycerin ” 
These discoveries of Geoffrey and Scbeele formed the basis 
of Chevreul’s researches by which he laid bare the con- 
stitution of oils and the true nature of soap (See Oils, 
vol xvii p 740, and Glycerin, vol x p 697 ) In those 
articles it is pointed out that all fatty oils and fats aie 
mixtures of glyceiides, that is, of bodies related to the 
alcohol glyceim C,jH 5 (OH) 3 , and some fatty acid such as 
palmitic acid (0i(5H3i02)H Under suitable conditions 



The coirespondmg decomposition of palmitin into palmitic 
acid and glycerin takes place when the glyceiide is distilled 
in superheated steam, aud similarly it can be lealized by 
boiling m water mixed with a suitable proportion of caustic 
potash or soda But in this case the fatty acid unites 
with the alkali into its potash oi soda salt, forming a soap — 
A). + 3Na0H = 

Balnutm Soda Hydi ate Soap Glyceuii 

Of the natuial fats or glycerides contained in oils the most 
impoitant in addition to palmitin are stearin and olein, 
and these it may be sufficient to regard as the piincipal 
fatty bodies concerned in soap-making 

The general characters of a soap are a certain gi easiness 
to the touch, leady solubility in water, with foi matron of 
viscid solutions which on agitation yield a tenacious froth 
01 “lathei,” an indisposition to ciystallize, leadnicss to 
amalgamate with small proportions of hot water into 
homogeneous slimes, which on cooling set into jellies oi 
more or less consistent pastes Soaps give an alkaline 
reaction and have a decided aciid taste, in a pine condi- 
tion — a state nevei reached in practice — they have neither 
smell nor coloui Almost without exception potash soaps 
even if made from the solid fatty acids are “soft,” and 
soda soaps, although made with fluid olein, aie “hard”, 
but theie aie consideiable vaiiations accoi cling to the pic- 
vailing fatty acid in the compound Almost all soda 
soaps aie piecipitated from then water y solutions by the 
addition of a sufificiency of common salt Potash soap 
with the same reagent undexgoes double decomposition — a 
piopoition being changed into a soda soap with the forma- 
tion of chloride of potassium Soap when dissolved in a 
large amount of watei suffers hydrolysis, with foimation of 
a piecipitate of alkaliferous fatty acid and a solution con- 
taining free alkali Its cleansing power is ordinal ily ex- 
plained by this reaction , but it is diflficult to see why a 
solution which has just thrown off most of its fatty acids 
should bo disposed to take up even a glyceride It is 
moie likely that the cleansing power of soap is duo to the 
inherent piopeity of its solution to cmiihioiiizo fats. 

Resin soaps are compounds of soda oi potash with the 
complex acids (chiefly abietic) of which conifoioiis resins 
consist Their formation is not clue to a tiuo process of 
saponification , hut they occupy an important place in 
compound soaps 

Manufactiteb — The vaiiotios of soaps made arc inimcious , the 
purposes to ivluch they aio applied aie vaiicd , the iiiatcuals em- 
ployed emhiace a consideiable range of oils, fats, and olhoi liodies , 
and tbe piocesscs adopted inideigo many modifications As logards 
piocessea of niaiiufactmo soaps may bo made by tlio diioct combina- 
tion of fatty acids, sepaiated fiom oils, with alkalmo solutions. In 
the manufaetiiio of steaiin for candles, &c , the fatty matter is de- 
composed, and the liquid olom, sepaiated fiom the solid fatty acids, 
IS employed as an ingiedieiit in soap making. A soap so niado is 
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not the lesult of saponification but of a simple combination, as is 
tbe case also ivitb lesin soaps All otliei soaps result from tbe com- 
bination of fatty oils and iats mtb potasb or soda solutions undei 
conditions wbicb favoui saponification Tbe soap solution iibicb 
results from tbe combination foims soap size and is a mixtme of 
soap iintb watei, tbe excess alkali, and tbe glycerin bbeiated fiom 
tbe oil In suob condition oidinaiy soft soaps and certain kmds 
of bald soap aie biougbt to tbe market In cuid soaps, bowevei, 
Tvliicb foim tbe basis of most bousebold soap, tbe uncombined 
alkali and tbe glyceiin are sepaiated by “salting out,” and the 
soap 111 tins condition contains about 30 per cent of \iatei Soap 
may be fiamed and finished in this state, but almost invariably it 
receives a fiiitbei treatment called “ lefinmg ” oi “ fitting,” m wbicb 
by lemelting with water, with or without tbe subsequent addition 
of other agents to baiden tbe finished pioduct, tbe soap maybe 
made to contain fiom 60 to 70 pei cent of water and yet piesent 
a firm hard texture 

Among tbe raw materials used by tbe soap-boilei the principal 
fatty bodies are tallow, laid, palm oil, palm-keinel oil, obve oil, 
cotton-seed oil, sesame oil, and cocoa-nut oil for hard soaps, and 
fish oils, linseed oil, marrow fat, and tbe lowei quabties of other 
oils obtained by extraction, &c , for potasb or soft soaps Almond 
oil, spermaceti, cocoa-buttei, giound-nut oil, and some otheis form 
tbe basis of certain toilet and medicinal soaps Resin and colophony 
foim essential ingredients in yellow soaps Tbe alkabs are used 
almost exclusively in tbe condition of caustic lyes,— -solutions of 
then respective hydrates in water Caustic soda is now obtained 
direct fiom tbe soda manufactiiiei, and one operation, causticizing 
tbe soda, is thus spared tbe soap-boilei Potasb lyes are, however, 
principally sharpened oi causticized by tbe soap-boilei himself 
horn potasb carbonate, tbe piocess for which is desciibed under 
Potassium Metals (vol xix p 589) 

Tbe piocess of soap boiling is earned out in large non boileis 
called “ soap pans ” or “ coppers,” some of which have capacity for a 
chaige of 30 tons oi moie Tbe pan propel is surmounted by.a 
great cone oi hopper called a cuib, to provide for tbe foaming up of 
the boiling mass and to prevent loss liom overflowing Foimeily 
tbe pans were heated by open flung from below, but now the 
almost universal practice is to boil by steam injected from per- 
forated pipes coiled ivithin the pan, such injection favouring tbe 
uniform beating of tbe mass and causing an agitation favoui able to 
tbe ultimate mixtiiie and saponification of the mateiials Direct 
filing IS used for the second boiling of the soap mixture , but for 
this superheated steam may with advantage be substituted, eitbei 
applied by a steam-jacket round tbe pan oi by a closed coil of pipie 
within it 111 large pans a mechanical stilling apparatus is pro- 
vided, wdiicli in some cases, as in Morfit’s steam “twirl,” is foiuied 
of the steam-beating tubes geaied to lotate Closed cylinders in 
which the materials are boiled under piessuie are also employed 
for certain soaps 

Gwd Soa]p — The oil mixture used differs in tbe several manu- 
factunng countiies, and tbe commeicial name of the pioduct is 
coriespondiiigly varied In Germany tallow is the principal fiit, 
in France olive oil occupies the chief place and the pioduct is known 
as Marseilles oi Castile soap , and in England tallow and palm oil 
aie largely used But in all countries a mixture of several oils 
enters into tbe composition of curd soaps and tbe piopoitions used 
have no fixity Foi each ton of soap to be made from 12 to 16 cwts 
of oil IS required Tbe soap pan is charged with tbe tallow or other 
fat, and open steam is turned on So soon as the tallow is melted 
a quantity of weak lye is added, and tbe agitation of tbe mjected 
steam causes tbe fat and lye to become intimately mixed and pro- 
duces a milky emulsion As tbe lye becomes absorbed, a condition 
indicated by tbe taste of tbe goods, additional quantities of lye of 
increasing strength are added After some time, tbe contents of 
the pan begin to clear and become in tbe end very tiansparent 
Lye still continues to be poured in till a sample tastes distmctly 
alkaline, — a test wbicb mdicates that tbe whole of tbe fatty acids 
have been taken up by and combined with the alkali Then with- 
out fuitbei addition of alkali the boiling is continued foi a few 
minutes, when tbe soap is ready for salting out oi “ giaining ” 
Either common salt or stiong brine in measured quantity is added 
to tbe charge, and, tbe soap bemg insoluble in such salt solution, 
a separation of constituents takes place the soap collects on the 
surface in an open gianulai condition, and the spent lye sinks to 
tbe bottom after it has been left foi a short time to settle Suppos- 
ing now that a pure soap without lesin is to be made — a pioduct 
little seen in tbe market — the spent lye is run off, steam is again 
turned on, pure water or very weak lye run in, and tbe contents 
boiled up tdl tbe whole is thin, close, and cleai The soap is from 
tins again grained off oi salted out, and the undeilye so thiown 
down carries with it coloured impurities which may have been in 
tbe materials or wbicb arise from contact with tbe boiler Such 
washing process may have to be repeated several times when im- 
pure mateiials have been used The spent lye of the waslimg being 
drained off, the soap now receives its strengthening boil Steam 
18 turned on, and, tbe mass being biougbt to a clear condition with 
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weak lye oi water, stiong lye is added and the boiling continued 
with close steam till the lye attains such a state of concentration 
that the soap is no longer soluble in it, and it will separate fiom 
the caustic lye as from a common salt solution Tbe contents of 
the pan aie once more allowed to cool and settle, and tbe soap as 
now toimed constitutes a pure curd soap, carrying with it some pio- 
poition of uncombmed alkali, but containing the minimum amount 
of water It maybe skimmed off the undeilye and placed direct 
in tbe frames foi solidification, but that is a practice scaicely at 
all followed, the addition of lesm soap in tbe pan and the sub- 
sequent “clutching in” of silicate of soda and adulterant mixings 
being features common to tbe manufacture Tbe lye from tbe 
stiengthemng boil contains much alkah and is used in connexion 
with otbei boilings 

Mottled Soap — A pure curd soap always caiiies wuth it into the 
cooling flame a considerable amount ot coloured impurity, such 
as lion sulphate, &c When it is permitted to cool lapidly the 
colouimg matter remains unifonnly disseminated thioughout the 
mass , but when means are taken to cause tbe soap to cool and 
solidify slowly a segi egation takes place the steal ate and palmitate 
foim a semi-ciystaUine solid, wbde tbe oleate, solidifying more 
slowly, comes by itself into translucent veins, in which tbe greater 
part of tbe colouied matter is diawn In this way mottled oi 
marbled soap is formed, and such mottled appearance wasfoiraeily 
highly valued as an indication of fieedom from excess of w’atei oi 
other adulteration, because in fitted soaps tbe impuiities aie either 
washed out or fall to the bottom of tbe mass in cooling Mow, 
bower ei, the most perfect mottle can be produced by working 
colouring mattei into tbe soap in the frame, and mottling is veiy 
fai from being a certificate of excellence of quality 

Yellow Soap consists of a mixture of any hard fatty soap with a 
variable proportion — ^up to 40 pei cent or moie— of lesin soap 
That substance by itself has a tenacious gluey consistence, and its 
intermixture in excess renders the resulting compound soft and 
greasy Tbe oidinaiy method of adding resin consists in stiiimg 
it in small fragments into the fatty soap in tbe stage of clear - 
boiling , but a better result is obtained by separately piepaimg a 
fatty soap and the lesin soap, and combining the two iii tbe pan 
after tbe undeilye has been salted out and removed from tbe fatty 
soap The compound then receives its strengthening boil, aftei 
which it IS fitted by boiling with added watei oi weak lye, contmu- 
ing the boil till by examination of a sample tbe proper consistency 
has been i cached On settling a daik-coloured “ niggei ” oi undei- 
lye separates out, which, because it contains some soap and alkali, 
IS saved foi future use 

Marine Soap — Cocoa-nut oil behaves as regards saponification 
quite differently fiom all otbei oils and fata in relation to the 
caustic alkalis It does not form an emulsion with weak alkalis , 
these even under prolonged boiling have no influence on the fat 
With stiong alkaline solutions, on tbe other band, it saponifies with 
the utmost readiness even without heat, and foims without the 
sepal ation of any undeilye a soap of stiff film consistence notwith- 
standing the presence of a very large percentage of watei Such 
soap IS not insoluble m a stiong solution of salt , hence it forms a 
latbei and can be used for washing with sea-water, fiom which 
peculianly it derives its name “marine soap ” Being thus soluble 
111 salt water it cannot of course be salted out like common soaps , 
but if a very concentrated salt solution is used piecipitation is 
effected, and a curd soap is separated so baid and refractory as to 
be piactieally useless Cocoa-nut soap is usually piepaied by tbe 
so-called cold method, in which tbe fat heated to 80“ C is treated 
with a calculated quantity of caustic soda solution of sp gi 1 350, 
tbe two constituents being stined together till tbe setting and 
baldening of tbe combination prevents furtbei agitation Tbe 
piopeity that cocoa-nut soap possesses of absorbing large propor- 
tions of watei, and yet presenting tbe appearance of a baid solid 
body, makes tbe material a favourite basis for highly sophisticated 
compounds, m which water, sulphate of soda, and otbei alkaline 
solutions, soluble silicates, fuller’s eaitli, starch, &:c , play an im- 
portant and bulky part Cocoa-nut soap is little prepared by itself , 
but it forms a pimcipal iiigiedient in compound soaps meant to 
mitate curd and yellow soaps Two pimcipal methods of piepai- 
ing such compound soaps aie employed. In tbe fiist way tbe 
oidinaiy oil and tbe cocoa nut oil aie mixed and saponified together 
with such a measuied quantity of alkaline solution as serves to 
pioduee a haid soap without any salting out oi sepaiatioii of under- 
fye According to tbe second plan, tbe ordinary oil is treated as 
foi tbe preparation of a ciiid soap, and to this the cocoa-nnt soap 
separately saponified is added m tbe pan and both aie boded to- 
gethei till they foim a homogeneous soap 

Silicate Soaps — ^A further means of enabling a soap to contain 
large pioportions of watei and yet piesent a firm consistence is 
found m the use of silicate of soda The silicate in tbe form of a 
concentrated solution is crutebed oi stirred into tbe soap ui a 
mechanical -m ixin g machine aftei tbe completion of the saponifica- 
tion, and it appeals to enter mto a distinct chemical combination 
with tbe soap "While silicate soaps bear heavy watering, tbe 
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solul>le silicate itself is a powerful deteigent, and it possesses cei tain 
adyantages ivlieii used with hard waters, so that, taking its cheap- 
ness into account, the question whether its intioduction into soap 
IS a fraud may be fairly discussed and much said m its defence 
Zi artnng — The frames into which hard soaps are ladled foi cooling 
and solidihcation consist of lectangulai boxes made of non plates 
and bound and clamped togethei in a way that allows the sides to 
be removed when lequired The solidification is a veiy gradual pio- 
cess, depending, of course, for its completion on the size of the block , 
but befoie cutting into bais it is essential that the whole should be 
set and ha dened thiough and thiough, else the cut bais would not 
hold togethei Many ingenious devices for forming bais have been 
produced , hut generally a strong fiame is used, acioss which steel 
w'lres aie sti etched at distances equal to the size of the bars to be 
made, the blocks being first cut into slabs and then into bars 
Soft Soap — As already said, soft soaps aie made ivith potash lyes, 
although in practice a small quantity of soda is also used to give 
the soap some consistence Theie is no sepaiation of nndeilyesin 
potash soap, consequently the product coiitams the whole consti- 
tuents of the oils used, as the opeiation of saltmg out is quite im- 
piacticahle owing to the double decomposition winch lesults fiom 
the action of salt, pioducing thereby a hard principally soda soap 
with foimation of cliloiide of potassium Owing to this ciiciim- 
stance it is impossible to “fit ” oi in any way puiify soft soap, and 
all impurities which go mto the pan of necessitj' entei into the 
finished product The making of soft soap, although thus a much 
less complex process than haid soap making, is one that demands 
much skill and expeiience for its success Fiom the conditions of 
the maiiufactuie care must he taken to regulate the amount and 
stiength of the alkali in piopoitioii to the oil used, and the degiee 
of concentiation to which the boiling ought to he coutiniied has to 
he deteinuned with close obseivation 
Toilet Soaps, &c —Soaps used in pcisonal ablution in no way 
diffei from the soaps pieviously alluded to, and may consist of any 
of the varieties It is of consequence that they should, as far as 
possible, be fiee from excess of alkah and all othei salts and foreign 
ingredients which may have an injuiious effect on the skin The 
manufacture! of toilet soap geneiauy takes caie to present liis waies 
in convenient foim and of agreeable appeaiance and smell, the 
moie weighty duty of having them fiee fiom uucombiiied alkali is 
in many eases eutiiely ovcilooked Tianspaicnt soaps aie piepaied 
by dissolving oidmaiy soap in strong alcohol and distilling off the 
gieatei portion of the alcohol till the residue comes to the condi- 
tion of a thick tiaiisparont jelly This, when cast into foims and 
allowed to liaideii and diy slowly, comes out as tianspaient soap 
A class of tianspaient soap may also be made by the cold process, 
with the use of cocoa-nnt oil, castoi oil, and sugai It generally 
contains a laige amount of unconibiiied alkali, and that, with its 
unpleasant o Join of cocoa-nut oil, makes it a most imdesuablo soap 
foi peisoiial use Toilet soaps of common quality aie peifumed by 
simple melting and stniiiig into the mass some cheap odoious body 
that IS not affected by alkalis undoi the influence of heat Tlic 
liner soaps aie peifumed by the cold method, the soap is shaved 
down to thin slices, and the essential oil kneaded into and mixed 
with it by special maclnneiy, aftoi which it is foinicd into cakes 
by piessuie iii suitable moulds 

Glycoim soap oidinauly consists of about equal parts of pine 
hard soap and glycciin (the lattoi valuable foi its emollient 
pi op ei lies) The soap is melted by heat, the glycoiin is stincd lu, 
ana the mixture stiamod and poured mto forms, in winch it haidens 
but slowly into a transparent mass With excess of glyceiin a 
fluid soap is foi mod, soap being soluble in that body, and such 
fluid soap has only feeble latheiiiig piopoities Soaii contamiiig 
small piopoitions of glyceiin, on the othoi hand, foims a veiy 
tenacious lather, and when soap hubbies of an endmiug chaiactei 
aie desired glyceiin is added to the solution. Soaps aio also pre- 
pared in which huge piopoitioiis of fine sharp sand, oi of powdered 
pumice, are ineoipoiated, and these substances, by then abiadmg 
action, powei fully assist the deteigent influence of the soap on 
bauds much begiiined by manufactuung opeiations^ 

Medicated soaps contain ceitaui substances which exoiciso a 
specific influence on the skin A few medicated soaps aie piepaicd 
for inteiual use, among which are croton soap and jalap soap, 
both geiitlei cathartics tliau the uncompounded medicinal piin- 
ciplos Medicated soaps foi external use aie only employed in 
cases of skin ailments and as pi ophy lactic washes Among the ' 
puneipal vaneties aie those winch contain caibolic acid, petio- 
leiinijijoiax, camphor, chloiine, iodine, meicunal salts, sulphur, 
and taniiui Aiseuieal soap is very much employed by taxider- 
mists foi the piesorvation of the skins of hiids and maromals It 
consists of a imxtiue of white arsenic, haid soap, and slaked luno, 
say 4 oz of each, with 12 oz of caibonato ot potash, the whole 
being made into a stiff paste with ivater 
The following table indicates the average composition of seveial 
connneicial soaps — 

^ “Soap powdeis ” and “soap extracts ” aie simply prepaiations of 
.alkalis 




Soap Analysis — Heie it will be sufficient to mention a lev\ tests 
which can be executed without special chemical knowledge To dc- 
texmine the watei m a soap — a most important question — a few thin 
slices aie weighed and diied in a stove at 105°O so long as loss ot 
weight continues The loss of weight is the measiue of uncombincd 
water in the sample Added salts, such as alkaline silicates, sul- 
phates, &c and insoluble eaithy admixtures aie detected by boiling 
a sample with alcohol, m which only the soap piopei dissolves 
The lesidue is collected in a filter, washed with hot alcohol, and 
weighed An excessive puoportioii of sin plus alkah can be detected 
by dissolvmg the soap in hot water and adding a sntficiency of 
satuiated solution of common salt to salt it out The alkali lemaius 
in solution and can be detei mined by the amoimi of a standard acid 
solution it neutializes 

Commerce — ^Maiseilles has long been lecogmzed as the most im- 
poitant centre of the soap tiade, a position that city oiiginally 
achieved thiough its leady command of the supplies of olive oil 
The city is stiU veiy favourably situated for obtaining suppilies 
of oils both local ami foieign, including sesame, ground nut, 
castor oil, &c In England tie soap tiade did not exist till the 
16th centniy In the leign of Charles I a monoply of soap-making 
was farmed to a coipoiation of soap-boileis in London, — a luocced- 
iiig which led to seiious complications Eiom 1712 to 1858 an 
excise duty langing fiom Id to 3d was levied on soap made in 
the United Kingdom, and that heavy impost (equal when 3d to 
more than 100 pel cent ) greatly impeded the devolopmont of the 
mdustiy In 1793, when the excise duty was on haid and 
l|d on soft soap, the leveuiie yielded was a little over £400,000 , 
in 1815 it was almost £750,000 , in 1836, when the duty was levied 
at lid and Id respectively (and when a di aw back was allowed foi 
soap used in manufactmes), the lovenuo was almost £1,000,000 , 
and m 1852, the last year in which the duty was levied, it 
amounted to £1,126,046, with a diawback on exportation amount 
mg to £271,000 What the mainifactuie has iisen to snico that 
time thoie is no accuiate way of estimating (W D — J PA ) 

SOAP BARK A vegetable pnnciple known as “sap- 
onin,” and cliemically analogous to the arabin of soluble 
gums and to mucilage, foims with water a latlier, and is 
on that account available as a substitute for soap Saponin 
IS obtainable fiom soap nuts, the fruit of a tice, iSeq^onm la 
oficinahs and allied spiecies, but its most imiiortant somco 
is the Quillai bark of Chili yielded by a laige tieo, QvAlUqn 
sapmana The inner baik of the tiee, leducccl to powdei, 
IS employed in Chili as a substitute foi soap 
SOBIESKI, John, king of Poland See John III , vol 
xiii p 714, and Poland, vol xix p 295 
SOOAGE is a foim of tenuxe Bi acton, Britton, and 
other old wnteis derived the word fiom the Proncli sot, 
“a plouglishaio ” Modein etymologists, however, picfer to 
derive it from the Old English soc, “ a fiancliiso ” or “ privi- 
lege,” or the land over which such franchise or privilege was 
exercised Socage differs from knight service ui being 
agricultural rather than military in its nature, and fiom 
frankalmoign in being based on temporal rather than 
spiritual services It is either free or villem Eree socage 
capite was abolished by 12 Car II c 24 That form 
of free socage called common socage is the ordinal y modern 
freehold tenure Varieties of it are burgage, gavelkind, 
and petit serjeanty Scutage, while it existed, was another 
variety The only representative of villein socage is the 
comparatively rare tenure of ancient demesne confined to 
manors, described in Domesday Book as terrsc regu Socage 
tenure is said to have formerly existed in Scotland The 
descent of socage lands in Scotland seems to have been to 
aU the sons equally, as was originally the case in England 
(See BuROAGiii, Gayel kind, Rtsal Esxatb, Soutaob ) 

^ Iiidiidiug rebiii ai-uls 
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SOCIALISM' 


T he word “socialism” is of comparatively recent ongin, 
having been coined in England in 1835 In that 
jear a society which received the grandiloquent name 
of the “ Association of all Classes of all Nations ” was 
founded under the auspices of Eobert Owen, and the 
ords “socialist” and “socialism” were fiist used during the 
discussions which arose m connexion with it As Owen and 
Ills school had no esteem for the political reform of the 
time, and laid all emphasis on the necessity of social 
improvement and reconstruction, it is obvious how the name 
came to be lecognized as smtable and distinctive The 
teim was borrowed fiom England by a distmgnished 
Fiench writer, Eeyband, in his well-known work tbe 
Reformatmu moderties (1839), in which he discussed the 
theoiies of Saint-Simon, Fouiier, and Owen Through 
Eeyhaud it soon gained wide currency on the Continent, 
and IS now the accepted world-histonc name for one of the 
most remarkable movements of the 19th century 
The name was thus first applied m England to Owen’s 
theory of social reconstruction, and in France to those 
also of Saint-Simon and Fourier The best usage has 
always connected it with the views of these men and the 
cognate opinions which have since appeal ed The word, 
however, is used with a great variety of meaning not only 
m popular speech and by politicians but even by economists 
and learned critics of socialism The general tendency is 
to regard as socialistic any mterference with property 
undei taken by society on behalf of the poor, the limitation 
of the principle of laimz-faii s in favour of the suffering 
classes, radical social reform which disturbs the present 
system of private property as regulated by free competition 
It is probable enough that the word will be peimanently 
used to express the tendency indicated m these phrases, 
as a general name for the stiong reaction that has now set 
in against the overstrained individualism and one-sided 
freedom which date from the latter half of the 18th century 
The application is neither precise nor accurate , but it is 
use and wont that determine the meaning of words, and 
this seems to be the tendency of use and wont 
Even economic wiiteis differ gieatly m the meaning 
they attach to the word The gieat Geiman economist 
Eoscher defines it as including “ those tendencies which 
demand a greater regard for the common weal than consists 
w'lth human nature ” Adolf Held says that “ we may define 
as socialistic every tendency which demands the subordina- 
tion of the individual will to the community” Janet 
more precisely defines it as follows — “ We call socialism 
eveiy doctrine which teaches that the state has a right to 
collect the inequality of wealth which exists among men 
and to legally establish the balance by taking from those 
who have too much in order to give to those who have not 
enough, and that in a permanent manner, and not m such 
and such a particular case, — a famine, for instance, a public 
calamity, <fcc ” Laveleye explains it thus “In the first 
place every socialistic doctrine aims at intioducing greatei 
equality in social conditions, and m the second place at 
realizing those leforms by tbe law oi the state” Von 
Scheel simply defines it as the “ economic philosophy of the 
suffering classes ” Of all these definitions it can only be 
said that they more oi less faithfully reflect current opinion 
as to the natuie of socialism They aie either too vague 


^ The aim of the prebeut article is ebbcntially to give a histoi y aaid ex- 
position of socialism in its leading phases and pnnciples The point 
of view IS ohiective, — to explain what socialism has been and is 
A controveisial or critical article on the many vexed qne&tions sug 
gested hy the subject would have been inconsistent with the plan of 
this work 


or they are misleading, and they quite fail to bring out the 
clear and strongly marked characteiistics that distinguish 
the phenomena to which the name of socialism is properly 
applied To say that socialism exacts a greater regard foi 
the common weal than is compatible with human nature 
is to pass sentence on the movement, not to define it In 
all ages of the world, and under all forms and tendencies 
of government and of social evolution, the will of the 
individual has been subordinated to the will of society, 
often unduly so It is also most misleading to speak as 
if socialism must proceed from the state as we know it 
The early socialism proceeded from private effort and 
expeiiment A great deal of the most notorious socialism 
of the present day aims not only at subverting the existing 
state m every form but all the existing political and social 
institutions The most powerful and most philosophic, 
that of Karl Marx, aimed at superseding the existing 
governments by a vast international combination of the 
workers of all nations, without distinction of creed, colour, 
or nationality 

Still more objectionable, however, is the tendency not Socialism 
unfrequently shown to identify socialism with a violent ®®sen- 
and lawless revolutionary spirit As sometimes iised, 
“sociahsm” means nothing more nor less than the most 
modern form of the revolutionary spirit with a suggestion 
of anarchy and dynamite This is to confound the essence 
of the movement with an accidental feature more or less 
common to all great innovations Every new thing of any 

moment, whether good or evil, has its revolutionaiy stage 
m which it disturbs and upsets the accepted beliefs and 
institutions The Protestant Eeformation was for more 
than a century and a half the occasion of national and 
international trouble and bloodshed The suppression of 
American slavery could not be effected without a tremen- 
dous civil war There was a time when the opinions com- 
prehended under the name of “ liberalism ” had to fight to 
the death for toleration, and representative government 
was at one tune a revolutionary innovation The fact 
that a movement is revolutionary generally implies only 
that it IS new, that it is disposed to exert itself hy strong 
methods, and is calculated to make great changes It is 
an unhappy feature of most great changes that they have 
been attended with the exercise of force, but that is be- 
cause the powers m possession have generally attempted 
to suppress them by the exercise of force 

In point of fact sociahsm is one of the most elastic and 
piotean phenomena of history, varying according to the 
time and circumstances in which it appeals and with the 
chaiacter and opimons and institutions of the people who 
adopt it Such, a movement cannot he condemned or 
approved en Hoc Most of the current formulse to which, 
it has been referred for praise or censure are totally eirone- 
ous and misleading Yet in the midst of the various Its cen- 
theoiies that go by the name of “socialism” there is a kernel 
of piinciple that is common to them aU That principle 
IS of an economic nature, and is most cleai and precise 
The central aim of socialism is to terminate the divorce of 
the workers fiom the natural soiiices of subsistence and 
of culture The sociabst theoiy is based on the historical 
asseitiou that the couise of social evolution for centuries 
has gradually been to exclude the producing classes from 
the possession of land and capital and to establish a new 
subjection, the subjection of workers, who have nothing 
to depend on but precarious wage-labour The socialists 
maintam that the present system (in which land and capital 
aie the property of private individuals freely struggling 
for increase of wealth) leads inevitably to social and 
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economic anarchy, to the degiadation of the working man 
and his family, to the growth of vice and idleness among 
the wealthy classes and their dependants, to bad and in- 
artistic workmanship, and to adulteration in all its forms , 
and that it is tending more and more to separate society 
into two classes, — wealthy millionaires confronted with 
an enormous mass of proletarians, — ^the issue out of which 
must either be socialism or social rum To avoid all these 
evils and to secure a moie equitable distribution of the 
means and appliances of happiness, the socialists propose 
that land and capital, which are the requisites of labour 
and the sources of all wealth and culture, should become 
the piopeity of society, and be managed by it for the 
gencial good In thus maintaining that society should 
assume the management of industry and secure an eqmt 
able distribution of its fiuits socialists aie agieed, but lu 
the most important points of detail they differ very greatly 
Points of They differ as to the form society will take m carrying 
difiei QTjt the socialist programme, as to the relation of local 
r^onc t central government, and whether there is to 

socialists be any central government, or any government at all m 
the oidinary sense of the word, as to the influence of the 
national idea in the society of the future, &c They 
differ also as to what should be regarded as an “equitable” 
system of distribution The school of Samt-Sunon advo- 
cated a social hieiaichy in which every man should be 
placed according to his capacity and rewarded according to 
ins works In the communities of Fouuer the minimum 
of subsistence was to be guaranteed to each out of the 
common gam, the remainder to be divided between laboui, 
capital, and talent, — five-twelfths going to the first, fom- 
twelfths to the second, and three -twelfths to the thud 
At the revolution of 1848 Louis Blanc pioposed that remu- 
neration should be equal foi all members of his &oad woil- 
s?wps In the programme drawn up by the united social 
democrats of Germany (Gotha, 1875} it is provided that 
all shall enjoy the results of labour “accordmg to their 
reasonable wants,” all of course bemg bound to work 
It is needless to say also that the theories of socialism 
have been held in connexion with the most vaiying 
opinions m philosophy and lehgion A great deal of 
the histone socialism has been legaided as a necessary 
implicate of idealism Most of the pievailmg socialism 
of the day is based on the fiankest and most outspoken 
revolutionaiy materialism On the othei hand, many 
socialists hold that their system is a necessary outcome 
of Christianity, that socialism and Chiistiamty are essen- 
tial the one to the other ^ and it should be said that the 
ethics of socialism aie closely akm to the ethics of Chris- 
tianity, if not identical with them 
Great Still it should be insisted that the basis of sociahsm 
changes economic, involving a fundamental change in the 
in socTa] labour to land and capital, — a change which 

ibin ' largely affect production, but will entirely revolu- 
tionize the existing system of distiibution But, while 
its basis IS economic, socialism iiiiphes and carries with it 
a change in the political, ethical, technical, and artistic 
arrangements and institutions of society which would con- 
stitute a 1 evolution gi eater piohably than has ever taken 
place in human history, greater than the transition from 
the ancient to the mediaaval world, or from the latter 
to the existing older of society In the fiist place, such 
a change geneially assumes as its political complement 
the most thoioughly democratic oigamzation of society 
The eaily sociahsm of Owen and Samt-Simon was 
marked by not a little of the autocratic spirit, but 
the tendency of the present socialism is more and more 
to ally itself with the most advanced democracy So- 
cialism, in fact, claims to be the economic complement 
of domociacy, maintaining that without a fundamental 


economic change political privilege has neither meaning 
nor value In the second place, socialism naturally goes 
with an unselfish or altruistic system of ethics The most 
chaiactenstic featuie of the old societies was the exploita- 
tion of the weak by the stiong under the systems of 
slavery, serfdom, and wage-laboui Undei the socialistic 
legime it is the privilege and duty of the strong and 
talented to use then superior foice and iicher endowments 
m the service of their fellow-men without distinction of 
class or nation or creed In the third place, socialists 
maintain that under their system and no other can the 
highest excellence and beauty be realized in industiial 
production and in ait, whereas under the present system 
beauty and thoroughness are alike sacrificed to cheapness, 
which IS a necessity of successful competition Lastly, 
the socialists refuse to admit that individual liajipiness or 
freedom or character would be sacrificed under the social 
arrangements they propose They believe that under the 
piesent system a fiee and haimonious development of indi- 
vidual capacity and happiness is possible only for the puvi- 
leged minority, and that socialism alone can open up a 
fair opportunity for all They believe, in sboit, that theie 
is no opposition whatever between socialism and indi- 
viduahty rightly understood, that these two aie comple- 
ments the one of the other, that m socialism alone may 
every individual have hope of free development and a full 
realization of himself 

Having seen, then, how wide a social i evolution is Essence 
miplied in the socialistic scheme of reconstruction, let us of ''ooial 
repeat (1) that the essence of the theory consists in 
—associated production with a collective capital with 
the view to an equitable distribution In the woids of 
Schaffle, “ the Aljiha and Omega of socialism is the tians- 
formation of private competing capitals into a united 
collective capital ” {Qmntemm cies Soaalismus) A Wag- 
ner’s more elaborate definition of it (m his O') imdleguwj) 
is entirely in agreement with that of Schaffte This is 
the pnnciple on which all the schools of socialism, how- 
evei opposed otherwise, are at one Such a system, while 
insisting on collective capital (including land), is quite 
consistent with private property in other forms, and with 
perfect fieedom in the use of one’s own share in the 
equitable distiibution of the produce of the associated 
labour A thoroughgoing socialism demands that this 
principle should be applied to the capital and pioduction 
of the whole world , only then can it attain to supicme 
and peifect realization But a sobei -minded socialism 
will admit that the various intcimediate stages in which 
the pimciple finds a partial application are so fai a true 
and real development of the socialistic idea (2) Socialism 
is both a theory of social evolution and a working foice m 
the history of the 1 9tli centmy Some of the most eminent 
socialists, such as Rodbcitus, legard tbeir thooiy as a pro- 
phecy concerning the social development of the future lather 
than as a subject of agitation In their view socialism is 
the next stage m the evolution of society, destined aftei 
mauy generations to supeisede capitalism, as capitalism 
displaced feudahsm and feudalism succeeded to slaveiy 
Even the majority of the most active socialists considei the 
question as still m the stage of agitation and piopaganda, 
then present task being that of enlightening the masses 
until the consummation of the piesent social development, 
and the declared bankruptcy of the piesent social ordei, 
shall have delivered the world into thoir hands Socialism, 
theiefore, is for the most part a theory affecting the 
future, more or less i emote, and has only to a limited 
degree gained a ical and practical footing in the life of om 
time Yet it should not be forgotten that its theories 
have most powerfully affected all the ablest recent 
economic wi iters of Germany, and have even considerably 
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modified German legislation Its influence is rapidly 
growing among the lower and also among the most ad- 
vanced classes m almost every country dominated hy 
Euiopean culture, following as a destroying negation the 
de-velopment of capitalism (3) In its doctrmal aspects 
socialism is most interesting as a criticism of the present 
economic order, of what socialists call the capitalistic system, 
with which the existing land system is connected Under 
the present economic order land and capital (the material 
and instruments without which industry is impossible) 
aie the property of a class, employing a class of wage- 
labourers handicapped by their exclusion from land and 
capital Competition is the general rule by which the 
shaie of the members of those classes in the frmts of pro- 
duction IS determined Against this system critical social- 
ism IS a reasoned protest , and it is at issue also with the 
prevailing political economy, in so far as it assumes or 
maintains the permanence or righteousness of this eco- 
nomic order Of the economic optimism imphed in the 
historic doctrine of laissez-faiis socialism is an uncom- 
piomismg rejection (4) Sociahsm is usually regarded as 
a phase of the struggle for the emancipation of laboui, 
for the complete participation of the workmg classes in 
the mateiial, intellectual, and spiutual inheritance of the 
human race This is certainly the most substantial and 
most prominent part of the socialist programme, the 
workmg classes being the most numerous and the worst 
sufferers fiom the present regime This view, however, 
IS rather one-sided, for sociahsm claims not less to be in 
the interest of the small capitahst giadually crushed by 
the competition of the larger, and in the mteiest also of the 
laige capitahst, whose position is endangered by the huge 
unmanageableness of his success, and by the world-wide 
economic anarchy from which even the greatest are not 
secure Still it is the deliverance of the working class 
that stands in the front oi every sociahstic theory , and, 
though the initiative in sociahst speculation and action 
has usually come from the middle and upper classes, yet 
it IS to the woikmg men that they generally appeal 
While recognizing the great confusion in the use of tbe 
word “sociahsm,” we have treated it as propeily a pheno- 
menon of the 19th century, beginning m France with 
Saint-Simon and Fourier, in England -with Robert Owen, 
and most powerfully repiesented at the present day by the 
school of Karl Marx As we have seen, however, there 
are definitions of the word which would give it a wider 
range of meaning and a more ancient beginning, com- 
paied with which cajiitahsm is but of yesterday, — which 
Earl) would, in fact, make it as old as human society itself In 

forms the early stages of human development, when the tribe oi 

the village community was the social unit, the subordina- 
tion of the individual to the society m which he dwelt was 
the rule, and common propeity was the prevalent form 
In the development of the idea of property, especially as re- 
gards land, three successi’ve historical stages are broadly re- 
cognized, — common property and common enjoyment of it, 
common property and private enjoyment, private property 
and private enjoyment The last form did not attain to full 
expi ession till the end of the 1 8th century, when theprmciple 
of individual freedom, which was really a reaction against 
privileged restriction, was proclaimed as a positive axiom 
of government and of economics The free individual 
struggle for wealth and for the social advantages dependent 
on wealth is a comparatively lecent thing In all periods 
of history the state reserved to itself the right to mterpose 
in the airangements of propeity,— sometimes in favour of 
the poor, as m the case of the English poor law, which 
may thus be regarded as a socialistic measure Moreovei, 
all through history revolts in favonr of a rearrangement of 
pioperty have been very fiequent And in the societies 


of the Catholic Church ue have a permanent example of 
common property and a common enjoyment of it 

How are ue to distinguish the socialism of the 19th 
centuiy from these old world phenomena, and especially 
from the communism ^ which has played so great a part m 
history To this query socialists, especially of the school 
of Marx, have a clear and precise answer Socialism is a 
stage in the evolution of society which could not arrne 
till the conditions necessary to it had been estabhshed 
The first and most essential of these was the development Genesis 
of the great mdustrialisin which after a long period of pre- 
paration and gradual giowth began to reach its culminating 
point with the inventions and technical improvements, with 
the aijplication of steam and the rise of the fectory system, in 
England towards the end of the 1 8th century Under this 
system industry was organized into a vast social operation, 
and was thus aheady socialized, but it vas a sjstem that 
was exploited by the individual ovmer of the capital at 
his own pleasure and for his own behoof Under the 
pressure of the competition of the large industry, the small 
capitahst is gradually crushed out, and the working pro- 
ducers become wage-labourers organized and drilled in 
immense factones and workshops The development of 
this system still contmnes and is enveloping the whole 
world Such is the mdustnal revolution Parallel with 
this a revolution in the world of ideas equally great and 
equally necessary to the nse of socialism has taken place 
This change of thought which made its world-hibtonc 
announcement in the French Revolution made reason the 
supreme judge and had freedom for its great practical 
watchwoid It was lepresented in the economic sphere 
by the school of Adam Smith Socialism vas an outcome 
of it too, and first of all in Saint-Simon and his school Samt- 
professed to give the positive and constructive corrective to 
a negative movement which did not see that it was merelj 
negative and therefore temporary In other words, Saint- 
Simon may be said to aim at nothing less than the com- 
pletion of the work of Voltaire, Rousseau, and Adam Smith 
Thus socialism professes to be the legitimate child of two 
great revolutions, — of the industrial revolution which began 
to establish itself in England towards the end of the ISth 
century, and of the parallel revolution in thought which 
about the same time found most promment expression m 
France Robert Owen worked chiefly under the influence 
of the foimer , Samt-Simon and Fourier grew up under 
the latter The conspiracy of Babeuf is properly to be 
regarded as a crude levolutionary communism not essen- 
tially different from the rude efforts m communism made in 
earher periods of history With Saint-Simon and Owen 
historic socialism really begins, and is no longer an isolated 
fact, but has had a continuous and widening development, 
the succession of socialistic teaching and propaganda being 
taken up by one country after another throughout the 
civilized world 

We have seen, then, that the rise of sociahsm as a new 
and reasoned theory of society was relative to the industrial 
revolution and to the ideas proclaimed m the French 
Revolution, promment among which, besides the much 
emphasized idea of freedom and the less easily realized 
ideals of equality and fratermty, was the conception of the 
worth and dignity of labour Though Owen was most 
largely influenced bj the former and Samt-Simon and 
Fourier by the latter, it is certain that all three were 

1 As used m current speech, and also in economics, no very 
definite bne of distinction between communism and socialism can be 
drawn Generally spealang communism is a term for a system of 
common property, and tins should be accepted as the reasonably 
correct nsage of the word , but even by socialists it is frequently used 
as practically synonymous with socialism Collectivism is a word 
which has recently come into vogue to express the economic basis of 
socialism as above explained 
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greatly affected by botli tlie new movementis The motive outlmes of the histoiy of socialism are veiy simple 
powei m Owen’s career was the philanthropy and humani- Till 1850 theie was a double movement in Fiance and 
tariamsm of the 18th century He had grown up m the England In the former country after Saint-Simon and 
midst of the industrial revolution , he was one of the most Fourier the movement was represented chiefly by Proudhon 
successful pioneers in the unprovemeut of the cotton manu- and Louis Blanc In England aftei Owen the movement 
facture No one could be more deeply conscious of the was taken np by the body of Christian socialists associated 
enormous abuses of the factory system , and no one better with Maurice and Kingsley The more lecent socialism is 
knew the wonderful services it could render if techmcal due chiefly to Geiman and also Kussian thinkers, but is 
improvement were only made suboidinate to human well- generally international both in sympathy and activity 
being In the career of Owen we see the new spmt of Considered as a purely literary and speculative product, Fomier 
the 18th century seeking to bring the mechanism of the the socialism of Fourier was prior to those of both Owen and 
new industrial system under the dmection of a noblei pun- Sainfc-Simon His great work:, Tliewie des Qmt?e Mome- 
ciple, in which the good of all should be the great and mmU, was published as early as 1808 The socialism of 
sole aim The position of Samt-Simon was considerably Fouiiei, however, scarcely attracted any attention and 
different, yet aPm. As Owen had before his eyes the evils exercised no influence till those of Owen and Saint-Simon 
of a young but gigantic industrialism, Saint-Simon con- weie on the dechne. His system is one m which the 
templated the hoary abuses of an idle and pnvileged wildest fantasy is nuxed with ingenious theoiy and the 
feudahsm, tearfully shaken no doubt by the Revolution, most searching criticism of the present competitive system , 
but still strong in Europe, and m France as elsewhere even yet it is almost unrivalled in pungency and eff'ective- 
powerfully revived during the period after Watexloo Saint- ness The pantheistic conception of the world which 
Simon saw that a new world, an industrial world restmg underlay the Saint-Simoman theoiy of the “rehabilitation 
on labour, had arisen, while the old feudal and theological of the flesh ” formed the basis also of the social ethics and 
world— courtiers and a clergy steeped m ignorance arrangements of Fouiiei According to Fouiier, evil is the 
—still ruled All this ariay of parasites, who had no longer artificial product and attendant of civilization, the result of 
any useful function to perform for society, Saint-Simoii perverted human institutions, which have run counter to the 
sought to replace by the industiial chiefs and scientific ordinances of the Creator in pronouncing passions and affec- 
leaders as the real working heads of the French people tions to be bad which axe simply natural Between the 
Only he expected that these exceptionally gifted men, creature and the Creator theie have been 5000 years of 
instead of exploiting the labour of otheis, should contiol misunderstanding Theie is but one way of removing tins 
an industrial France for the general good Neithei Owen misunderstanding, — ^to give a free and healthy and com- 
nor Samt-Simon was revolutionary m the ordinary sense plete development to our passions This Fourier sought 
Owen was most anxious that the English and other Govern- to accomplish m his pJialanges, which, united m a system 
meats should adopt his piojects of socialistic reform of free federation, would, as he believed, soon covci the 
Leading statesmen and royal personages befriended him world {see Foubiee) 

He had no faith in the political reforms of 1832, he The year 1830 was an important tuining-point in theReiolu- 
leckoned the political side of chaitism as of no account, history of socialism During the fcimentakon of thath°“ of 
and he preferred socialistic experiment under autocratic time the activity of the Saint-S^imon school came to a crisis, 
guidance until the workmen should be trained to rule and the ideas of Fourier had an opportunity of taking 
themselves The same autocratic tendency was very pro- practical effect Some of the Saiut-Simonians joined him 
nounoed in Samt-Simon and his school His first appeal The movement m France was short-lived, and the numerous 
was to Louis XYIII He wished to supersede the feudal experiments tried in America were not more successful 
aristocracy by a working aristocracy of merit His school One of the most notable societies suggested by Fouriet’s 
claim to have been the first to warn the Governments of influence, but entirely free from his immoral tendencies, 

Em ope of the rise of revolutionaiy socialism (For further was Brook Farm, established by George Ripley and other 
information as to Samt-Simon and his school, see Saint- cultured Americans in 1840 A most piaisewoithy and 
SiMOiir) The good and bad aspects of the Saint-Simon successful mstitution also suggested by the teaching of 
socialism are too obvious to require elucidation in this Fourier is the Fanaluth e at Guise (Aisne) conducted by M 
article The antagonism bet-weeu the old economic order Godin But by far the greatest result of the revolution of 
and the new had only begun to declare itself The extent 1830 was the definitive establishment of the contrast be- 
and violence of the disease were not yet apparent , both tween the bourgeoisie and the proletariat Hitherto these 
diagnosis and remedy were superficial and premature two classes had fought side by side against feudalism and 
Such deep-seated organic disorder was not to be conjured the reaction The bourgeoisie weie now ruleis, and the 
away by the waving of a magic wand The movement proletariat became the revolutionaryparty, the first outbreak 
was all too utopian and extravagant in much of its activity under the new conditions taking place at Lyons m 1831, 

The most prominent portion of the school attacked social when the starving workmen rose to arms with the device, 

Older in its essential point — the family morality — adopting “Live working oi die fighting” During the latter half 
the worst features of a fantastic, arrogant, and prurient of the reign of the bourgeois king Louis Philippe Pans be- 
sacerclotalism, and parading them m the face of Europe came more than ever the centre of socialistic fermentation 
Thus it happened that a school which attiacted so many In 1839 Louis Blanc published lus Otr/amsatinn du Travail, 
of the most brilliant and promising young men of France, and Cabet his Voyage m kane In 1840 Proudhon pub- 
whicli was so striking and original in its ciiticism of the hshed bs book on property At tbs period Pans counted 
existing condition of things, wbch was so strong iii the among her visitors La&salle, the founAr of the social do- 
spint of initiative, and was m many ways so noble, un- mociacy of Germany, Karl Marx, the chief of scientific 
selfish, and aspiring, sank amidst the lauglitei and mdigna- international socialism , and Bakunin, the apostle of 
tion of a scandalized society anarchism 

Outhne? The beginning of socialism maybe dated fiom 1817, the The socialism of Saint-Simon and Fourier was largely 
oi its jQar when Owen laid his scheme for a socialistic com- speculative, imaginative, and utopian, and had only a vciy 
ns on before the committee of the House of Commons remote connexion with the piactical life of then time 

on the poor law, the yeai also that the speculations of With Louis Blanc (1811-1882) socialism came into real Loins 
Saint-Simon definitely took a sociahstic diiection The contact with the public history of France The most con- 
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spicnous feature of Louie Blanc’s teaching tvas that he 
demanded the democratic organization of the state as pre- 
paratory to social reoiganization His system, therefore, 
had a positive and practical basis, in so far as it allied 
itself to a dominant tendency m the existing state Louis 
Blanc was an eminent jonrnahst, horn at Mach id, 'wheie 
his father had a high post on the finances of King Joseph 
His celebiated work on socialism, Ooganuation du Ti avail, 
exerted a very large influence on the thought of France 
The formula of progress, says Lonis Blanc, is double in 
its unity, — moral and material amehoiation of the lot of 
all by the free co-opcration of aU and their fraternal associa- 
tion He saw, however, that the gieat end of social re- 
form could not be attained witbont political reform It 
vas not enough to discover the true methods for inaugurat- 
ing the principle of association and the organization of 
labour accoidmg to the rules of reason, justice, and human- 
ity It was necessaiy to have political power on the side 
of social reform, political power resting on the chambers, 
on the tribunals, and on the army , not to take it as an in- 
stinment was to meet it as an obstacle For these leasons 
he wished to see the state constituted on a thoroughly 
democratic basis as the first condition of success He 
demanded that the state thus leformed should establish 
associations, which he called social woTlshops, for co-opeia- 
tive pioduction The money should be provided by the 
state, which also should diaw up the rules The state 
should appoint the functionaries for the first year After 
that the workmen should elect their own managers 
“ Though the fake and anti-social education given to the 
present generation makes it difficult to find any other 
motive of emulation and encouragement than a higher 
salary, the wages will be equal, as the ideas and 
charactei of men will be changed by an absolutely new 
education ” Louis Blanc hoped that piivate firms would 
not be able to exist under the competition of such associor 
tions, and that the latter would in time absoib all the 
pioduction of the country Notwithstanding the influence 
exerted by Louis Blanc and the voiking men’s party in 
the provisional Government of 1848, it cannot be said that 
his plans obtamed a fair hearing or a fan tnal His 
schemes were certainly not carried out in the national 
workshops of that year These were really a tiavesty of 
Loms Blanc’s proposals, instituted expresdy to discredit 
them They were simply means of finding work for a 
motley proletariat thrown out of employment during tho 
period of revolutionary disturbance , and these men were 
put to unproductive work, whereas of course Louis Blanc 
contemplated nothing but pioductjve work, and the men 
he proposed to invite to join his associations were to give 
guarantees of character The months following the le- 
voliitiou of February were, moieover, a period of industrial 
stagnation and insecuiity, when any new project of trade, 
either on the old or new lines, had very little piospect of 
success This lemark applies largely also to the private 
associations for co-operative production subsidized by the 
lepublican Government These weie more closely akin to 
the plans of Louis Blanc , but to them also the times were 
unfavourable, and the help given them was both scanty 
and injudicious As one of the leaders during this diffi- 
cult crisis Louis Blanc had neither personal force nor 
enduring political influence sufficient to secure any con- 
siderable success for liis cause He was an amiable and 
genial enthusiast, but without weight enough to be a con- 
troller of men on a wide scale The labour conferences at 
the Luxembourg, ovei wbich he presided, ended also as 
his opponents desired, without any tangible result The 
proletariat at Pans, incensed at the closing of the national 
workshops, rose in armed insurrection, which was ovei- 
thrown by Cavaignac m the sangnmaiy days of June (see 
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Cavugnac) Louis Blanc wab in no way implicated m 
the revolt, but he found it necessary to go into exile in 
England With the bloodshed of the days of June French 
socialism ceased for a time to be a considerable force 
Socialism in the true acceptation of the word was indeed 
only partially responsible for the insurrection It was a 
rising of a proletariat not particularly versed in theories 
of social reconstruction, but deeply incensed at the re- 
actioaaiy measures of their riileis Inasmuch, howeiei, 
as it destroyed the most enterpiising leaders of the work- 
men and quelled the spirit of the lemaincler, it thoroughly 
repressed the tendency to innovation amongst them for a 
long time to come, while the false prosperity of the second 
empire lemoved their most eiying grievances Under 
Napoleon III there was consequently comparative quiet- 
ness in France Even the International had \eiy httle 
mfluence on French soil, though French working men had 
an important shaie in starting it 

Compaied with the parallel movement in Fiance the England 
eaily socialism of England had an uneventful history (see 
OwTEu) In order to appreciate the significance of Owen’s 
work it is necessary to recall some of the more inipoitant 
features of the social condition of the country in his time 
The Enghsh worker had no fixed interest in the soil He 
had no voice either in local or national government He 
had little education or none at all His dwelling was 
wretched m the extreme The right eien of combination 
was denied him till 1824 The wages of the agncultuial 
labourei were miserably low The workman’s share m the 
benefits of the industrial revolution was doubtful Great 
numbers of his class were reduced to utter poveity and 
luin by the gieat changes consequent on the introduction 
of improved machinery, the tendency to readjustment 
was slow and continually disturbed by fresh change The 
hours of work were meicilessly long He had to compete 
against the labour of women, and of children brought fre- 
quently at the age of five or six from the woikhousea 
These ohildien had to woik the same long hours as the 
adults, and they were sometimes strapped by the over- 
seeis till the blood came Destitute as they so often were 
of parental protection and oversight, with both sexes 
huddled together under unmoral and insanitary conditions, 
it was only natural that they should foil into the worst 
habits, and that their ofispnng should to such a lament- 
able degree be vicious, improvident, and physically de- 
generate In a country where tho labourers had neither 
education nor pohtieal or social rights, and where the 
peasantry -were practically landless serfs, the old English 
poor-law was only a doubtful part of an evil system All 
these permanent causes of mischief weie aggravated by 
special causes connected with the cessation of the Napole- 
onic wars, which arc well known It was iii such circum- 
stances, when English pauperism had become a grave 
national question, that Owen first brought forward his 
scheme of socialism (1817) In his communities, which 
weie intended to be self-dependent units, Owen sought to 
provide the best education and the constant exercise of 
unselfish intelligence, to unite the advantages of town and 
country, and to eoirect the monotonous activity of the 
factory with the greatest variety of occupation, while 
utihzing all the latest improvements in industrial teehmque 
The causes of Owen’s failme in estabhshing his commuiu- 
ties are obvious enough Apart from the difficulties in- 
herent m socialism, he injured the social cause by going out 
of his way to attack the histone religions and the accepted 
views on marriage, by his quixotiy and tediousness, by 
refusing to see that for the mass of men measures of 
tian&ition fiom an old to a new system must be adopted 
If be had been truer to his eailiei methods and retained 
the autocratic guidance of his experiments, the chances of 
XXII — 27 
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success -n^ould have been greater Above all, Owen had too 
great faith in human nature, and he did not understand 
the laws of social evolution His great doctrine of the 
influence of ciicum&tances in the foimation of chaiactei 
was only a veiy crude way of ex^iressing the law of social 
continuity so much emphasized by recent socialism He 
thought that he could bieak the chain of contmuity, and 
as by magic create a new set of circumstances, which 
would forthwith produce a new generation of rational and 
unselfish men The time was too strong for him, and 
the curient of English history swept past him Even a 
veiy buef account of Owen, however, would be incomplete 
without indicating his relation to Mdthus Against Mal- 
thus he showed that the wealth of the country had, in con- 
sequence of mechanical improvement, increased out of all 
proportion to the population The problem, therefore, 
was not to restrict population, but to institute lational 
social anangements and to secure a fan distribution of 
wealth Wlienevei the number of inhabitants m any of 
his communities increased beyond the maximum, new 
ones should be created, until they extended over the whole 
world, uniting all in one gi eat republic with one interest 
Tlieie would b^e no feai of over-population for a long time to 
come Its evils weie then felt m Ireland and other coun- 
tues , but that condition of things was owing to the total 
want of the most oidinaiy common sense on the part of the 
blinded authoiities of the world The period would prob- 
ably never aiiive when the eaith would be full, hut if it 
should the human lace will be good, intelhgent, and rational, 
and would know much better than the present irrational 
generation how to provide foi the occuirence Such was 
Owen’s socialist tieatment of the population piobleni 
In England the reform of 1832 had the same effect as 
the revolution of July (1830) in Fiance it brought the 
middle class into power, and by the exclusion of tliewoik- 
nien emphasized their existence as a separate class The 
Oliaitism discontent of thewoikinen now found exxircssioii in Chait- 
isra As IS obvious from the contents of the chaiter, 
Chartism was most prominently a demand foi political 
reform, but both in its origin and in its ultimate aim 
the movement was more essentially economic As regards 
the study of socialism, the interest of this movement lies 
gieatly m the fact that in its organs the doctrine of “sur- 
plus value ” afterwards elaborated by Marx as the basis of 
Ins system is broadly and emphatically enunciated While 
the wotkei produces all the wealth, he is obliged to con- 
tent himself with the meagre share necessary to suppoit 
Ills existence and the surplus goes to the capitahst, who, 
with the king, the piiests, lords, esquires, and gentlemen, 
lives upon the labour of the working man (Poor 
Gtmdian, 1835) 

Oluistnii Attei the downfall of Owenism began the Chuatian 
somli&m socialist movement in England (1818-52), of which the 
Imd"^ leadeis were Maurice, Kingsley, and Mr Ludlow The 
abortive Chartist demonstiation of Apnl 1818 excited in 
Mam ice and his friends the deepest sympathy with the 
sufferings of the English working class, — a feeling which was 
intensified by the revelations regarding “ London Labour 
and the London Poor ’’ published in the Marmng Chromcle 
(1819) Mr Ludlow, who had m France becom o acquainted 
with the theories of Fourier, was the economist of the 
movement, and it was with him that the idea oiiginated 
ol staiting co-oporative associations In Fohtvs foi the 
People, 111 the Chnsticm Socialist, in the pulpit and on 
tlie platform, and in Yeast and Alton Loch, well-known 
novels of Kingsley, the representatives of the movement 
exposed the evils of the competitive system, carried on 
an unsparing ivarfare against the Manchester school, and 
mam tamed tliat socialism rightly undei stood was only 
Christianity applied to social leform Their lahoiiis in 


insistmg on ethical and spiritual principles as the true 
bonds of society, in promoting associations, and in diffusing 
a knowledge of co-operation were largely beneficial In the 
north of England they joined hands with the co-opeiative 
movement inaugurated by the Eochdale pioneers (1844) 
under the influence of Owenism Productive co-opeiatioii 
made very httle progress, but co-operative distribution has 
proved a great success 

In 1852 the twofold socialist movement in Fiance and 
England had come to a close, leaving no visible result of 
any importance From that date the most piominent 
leaders of socialism have been German and Eussian To 
reach the beginnings of German socialism we must go hack 
a httle, as it took its use in the years preceding the revolu- 
tion of 1848 Its most conspicuous chiefs aie Karl Maix, Karl 
Friedrich Engels, Lassalle, and Eodheitus (foi the last^®'^'^ 
two, see Lassalle and Eodbietus) The greatest and 
most influential of the four was unquestionably Marx, who 
and his like-mindcd companion Engels are the acknow- 
ledged heads of the “scientific and i evolutionary ” school 
of socialism, which has its representatives in almost every 
country of the civihzed woilcl, and is generally iccognized 
as the most seiious and formidable form of socialism 
Karl Marx (1818-1883) was of Jewish extraction Ho 
was born at Treves, and studied at Beihn and Bonn, but 
neglected the speciality of law, which lie nominally adopted, 
for the more congenial subjects of philosophy and history 
He was a zealous student and apparently an adherent of 
Hegelianism, but soon gave up his intention of following 
an academic career as a teacher of philosophy and joined 
the staff of the Bhenish Ga~ette, published at Cologne as 
an organ of the extreme democracy In 1843, aftoi many 
ing the sister of the Prussian niinistei Von Westfalen, ho 
removed to Pans, where he applied himself to the study of 
economic and social questions and began to publish those 
youthful wiitmgs which must be leokoned among the most 
powerful expositions of the eaily form of Gorman socialism 
With Arnold Eiige he edited the Deuisch~Fi msosxsclie 
Jabhuhei In 1845 he was expelled from Pans and 
settled in Brussels, where he published Ins Piscows sur h 
Libie Lchange, and his ciiticism of Pioudhon’s Phlosophe 
do la Mvshe, entitled Mishe de la Philosojihe In Pans 
ho had alicady met Friedrich Engels, who was destined to 
be his lifelong and loyal fiiend and companion-in-aims, 
and who m 1845 puhhslied his important wmik Pic Laf/c 
der aihntenden Klasse in Pngland The two fuonds found 
that they had ai lived at a complete identity of opinion , 
and an opportunity soon occuiicd foi an emphatic cxjjics- 
sion of their co m mon views A society of socialists, a kind 
of forerunnei of the International, had established, itself 
in London, and had been attiaotcd by the new thcoiieB of 
Maix and the spirit of strong and uncompromising convic- 
tion with which he advocated them They entered into re- 
lation with Marx and Engels, the society was leoigauizeci 
under the name of the Communist League , and a congress 
was hdd, which resulted (1847) in the framing of the Mani- 
festo of the Communist Party, wlncli was published in 
most of the languages of western Eiiiojic, and is the first 
pioclamation of that revolutionary socialism aimed with 
all the learning of the 19th century, but ex])rcssod with 
the fire and energy of the agitator, wliioh in the Intouia 
tional and other movements has so startled the world 
During the revolutionary troubles of 1848 Marx icturncd 
to Goimany, and along with lus comrades Engels, Wolfl, 
die, ho sujqiortcd the most advanced deinociacy in the 
Pfeio Pfiemsh Ga'ette In 1849 he settled m Loudon, 
where till his death in 1883 he applied himself to tlio 
elaboration of hia economic views and to the realization 
of his revolutionary programme During this ])criod ho 
published Yfur Kntik der pohtischen Oelonomie (1859), 
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and the fii&t volume ot Ins gieat work on caiJital, Das 
Kapital (1867) 

The causes which have variously contributed to the use 
of German socialism are sufficiently clear With the acces- 
sion of the romanticist FrederA Wilham IV to the 
thione of Prussia in 1840 German liberalism received a 
fresb expansion At the same time the Hegelian school 
began to break up, and the interest in pure philosophy 
began to wane It was a time of disillusionment, of dis- 
satisfaction with idealism, of tiansition to realistic and even 
to materialistic ways of thinking This found strongest 
expression in the Hegelian left, to which, after the ideals 
of the old rehgious and philosophies had pioved unsub- 
stantial, there remained as solid lesidnum the leal fact of 
man with his positive interests in this life The devotion 
and enthusiasm which had previously been fixed on ideal 
and spiritual conceptions were concentrated on humanity 
To adherents of the Hegelian left, who had been delivered 
from intellectual routine by the most intrepid spirit of 
criticism, and who, therefore, had little respect for the 
conventionalisms of a feudal society, it naturally appeared 
that the interests of humanity had been cruelly sacrificed 
in favour of class privilege and prejudice The greatest 
thinkers of Germany had recognized the noble elements 
in the French Eevolution To recognize also the noble and 
promising featuies of French socialism was a natural thing, 
especially foi Germans who had been in Pans, — the great 
hearth of the new ideas Here they found themselves 
definitely and consciously in presence of the last and 
gieatest interest of humanity, the suffering and struggling 
pioletariat of western Europe, which had so recently made 
its definite entry in the history of the world Thus social- 
ism became a social, pohtical, and economic creed to Kail 
Marx and his associates But they felt that the theories 
which preceded them were wanting in scientific basis , and 
it was henceforward the twofold aim of the school to give 
scientific form to socialism and to propagate it in Europe 
by the best and most effective levolutionaay methods 

The fundamental principle of the Maix school and of the 
whole cognate socialism is the theory of “ surplus value,” — 
the doctrme, namely, that, after the labourer has been paid 
the wage necessaiy for the subsistence of himself and 
family, the suiplus produce of his labour is appropriated 
by the capitalist who exploits it This theory is an applica- 
tion of the prmciple that labour is the source of value, 
which was enunciated by many of the old writers on 
economies, such as Locke and Petty, which was set forth 
with some vagueness and inconsistency by Adam Smith, 
and was more systematically expounded by Eicaido The 
socialistic application of the prmciple in the doctrme of 
surplus value had been made both by Owemtes and chart- 
ists It was to pi event this appropriation of surplus 
value by capitalists and middlemen that the Owen school 
tried the system of exchange by labour notes in 1832, — 
the value of goods being estimated in labour-time, repre- 
sented by labour notes The principle that labour is the 
source of value has been accepted in all its logical conse- 
quences by Maix, and by him elaborated with extiaordmary 
dialectical skill and historical learmng into the most com- 
plete system of socialism that has ever been formulated 
A like application of the principle but m a less rigorous 
fashion has been made by Rodbertns , and it is the same 
iheoiy that underlies the extravagancies and paradoxes of 
Proudhon The question whether the piionty in the 
scientific development of the principle is due to Marx oi 
Rodbertus cannot be fully discussed here But it may be 
said that, while the Social Letten of Rodbcrtus to Von 
Kiichmann were published in 1850, the importance of the 
]irmciple was understood by the Marx school as early as 
1845, and m a broad and general way had indeed become 
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the common properly of socialists The historical import- 
ance and scientific worth of the writmgs of EodbeitU', 
should not be overlooked, nor are they likely to be when 
so much attention has been given to him by A Wagnei 
and other distinguished German economists But in the 
great work of Marx the socialist theory is elaborated 
with a fulness of learning and a logical power to which 
Eodbeitus has no claim "With Marx the doctrine of 
surplus value receives its widest application and develop- 
ment , it supplies the key to his explanation of the history 
and influence of capital, and consequently of the present 
economic era, which is dominated by it It is the basis, 
m fact, of a vast and elaborate system of social philosophy 
In any case it is an absurdity as well as an historical 
error to speak of Marx as having borrowed from Rodbertus 
Maix was an independent thinker of great originality and 
foiceof character, who had made the economic develop- 
ment of modern Europe the study of a laboiious lifetime, 
and who was m the habit, not of bon owing, but of strongly 
asserting the results of his own research and of impressing 
them upon other men 

The gieat work of Marx may be desciibed as an exposi- Capitil 
tion and criticism of capital But it is also indirectly an 
exposition of socialism, masmuch as the historical evolu- 
tion of capital is governed by natural laws, the inevitable 
tendency of which is towards socialism It is the great 
aim of Marx to reveal the law of the economic movement 
of modern times How the economic movement of modern 
times IS dominated by capital Explain, therefore, the 
natural history of capital, the rise, consolidation, and de- 
chne of its supremacy as an evolutionary process, and you 
foiecast the nature of that into which it is being trans- 
formed, — socialism Hence the great task of the Marx 

school IS not to preach a new economic and social gospel, 
not to piovide ready-made schemes of social regeneration 
after the fashion of the early socialists, nor to counteract 
by alleviating measures the wretchedness of our present 
system, but to explam and promote tbe inevitable process 
of social evolution, so that the domination of capital may 
run its course and give place to the higher system that is 
to come 

The characteiistic featuie of the r6gime of capital, or, 
as Marx usually calls it, the capitalistic method of pioduc- 
tion, IS, that mdustriai opeiations are carried on by indi- 
vidual capitalists employing fiee labourers, whose sole 
dependence is the wage they receive Those free labourers 
perform the function fulfilled in other states of society by 
the slave and the serf It is the tendency of the capital- 
istic system to consohdate those two classes, — the capitalist 
class, enriching itself on the profits of industry, which they 
control in their own interest, and the class of woikeis, 
nominally free, hut without land or capital, divoiced, there- 
fore, from the means of production, and dependent on then 
wages, — the modem proletariat The great aim of the 
capitalist IS the increase of wealth through the accumula- 
tion of his profits This accumulation is seemed by the 
appropriation of what the socialists call surplus value 
The history of the capitalistic method of production is the 
history of the appropriation and accumulation of suiplus 
value To understand the capitalistic system is to under- 
stand suiplus value With the analysis of value, there- 
fore, the great woik of Marx begins 

The wealth of the societies in which the capitalistic 
method of production prevails appears as an enoimous 
collection of commodities A commodity is in the first 
place an external object adapted to satisfy buman wants , 
and this usefulness gives it value lu use, makes it a use Value 
value These use values form the material of 
whatever its social form may be In modern societies, ^ 

1 where the busings of production is carried on to meet the 
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demands of tlie market, for exchange, these use values 
appear as exchange values Exchange value is the pro- 
poition m which use values of different kinds exchange 
for each other But the enormous mass of things that 
ciiculate m the world maiket exchange for each other m 
the most different pioportions They must, howe\ er, have 
a common quahty oi they could not be compared This 
common quahty cannot be any of the natural properties 
of the commodities In the business of exchange one 
thing IS as good as another, provided you have it in 
sufficient quantity Leaving out of consideration, theie- 
fore, the physical qualities that give commodities use 
value, we find in them but one common characteristic, — 
that they are all products of human labour They are all 
crystallized foims of human lahoui It is labour applied 
to natural objects that gives them value What con- 
stitutes value IS the human labour embodied in commo- 
dities And the relation of exchange is only a phase of 
this value, which is therefore to be considered independ- 
ently of it Further, the laboui-time spent in producing 
value IS the measure of value, not this or that individual 
labour, m which case a lazy oi unskilled man would pro- 
duce as gieat a quantity of value as the most skilful and 
energetic We must take as oui standard the average 
lahour-foice of the community The lahoui -tune which 
we take as the measure of value is the time lequiied to 
produce a commodity midei the normal social conditions 
of pioduction with the aveiage degree of skill and mtensity 
of labour Thus lahoui is both the source and the measure 
of value 

Develop- Aa we have seen, the characteristic feature of the 
ment of capitalistic system of production is that industry is con- 
iTtic ^ by capitalists employing free wage-labour , that is, 

i^guiiL capitalist owns and contiols the means of pro- 

duction, the tree labourer has lost all ownership m land 
and capital and has nothing to depend on but his wage 
This condition of things was established only after a long 
and gradual process of social change, which Marx copiously 
illustrates from the histoiy of England, as the classic land 
of the fully developed capitalism In the Middle Ages the 
craftsman and peasant weie the owners of the small means 
of pioduction then extant, and they produced for their 
own needs and for their feudal superior , only the super- 
fluity went into the general maiket. Such pioduction 
was necessaiily small, limited, and technically imperfect 
Towards the close of the Middle Ages a great change 
set in caused by a remarkable combination of circum- 
stances, — the downfall of the feudal system and of the 
Oatholic Church, the discovery of America and of the sea 
loiite to India Thiough the brealnng up of the feudal 
houses with their numeious retainers, through the trans- 
fonnation of the old peasant-holdings mto extensive sheep- 
iiins, and generally thiough the puevalent application of 
the commeicial system to the management of land instead 
of the Catholic and feudal spiut, the peasantry were driven 
off the laud, a multitude of people totally destitute of 
property weie thrown loose fiom then old means of liveli- 
hood, and were reduced to vagabondage oi foicod into the 
towns. It was in this way that the modem pioletaiians 
made then tragic entry in history On the other hand, 
thoio was a parallel development of the capitalist class, 
bi ought about by the slave trade, the exploitation of the 
Aineiican colonies and of both the Indies, and by the 
lobbeiy, violence, and coniqition which attended the trans- 
ference of the land from the Catholic and feudal to the 
modem lugimo The opening and extension of the great 
world market, morcovei, gave a gieat stimulus to industiy 
at home TIio old guilds having already been expropriated 
and dissolved, tlie oarly organization of industry under the 
coiiliol of an infant capitalism passed thiough its filist 


painful and laborious stages, till with the gieat mechanical 
mventions, with the application of steam as the inotive- 
povvex, and the rise of the factory system towards the close 
of the 18 th century, the great industual revolution was 
accomphshed, and the capitalistic method of production 
attained to its colossal manhood 
The capitalistic system thus established, we have to Capital- 
remembei that in all its foims, and thioughout all thei'’^i°“'P 
stages of its history the great aim of the capitalist is to 
increase and consolidate his gains through the appiopua-^^°^ 
tion of surplus value This appropriation of surplus 
value IS a very old phenomenon in human society In 
all the forms of society which depended on slave laboui, 
and under the feudal regime, the appropriation of the 
results of other men’s laboui was open and undisguised 
Under the capitalistic system it is disguised undei the 
foim of fiee contiact The woikman appears on the 
labour maiket with the sole commodity of which he has 
to dispose, his labour force, and sells it for a specified time 
at the price it can bung, which we call his wage, and 
which is equivalent to the average means of subsistence 
required to support himself and to provide foi the future 
supply of laboui (in his family) But the labour foice of 
the workman as utilized by the capitalist in the factory 
or the mine produces a net value in excess of his wage 
That is, ovei and above his entire outlay, including the 
wage paid to his workmen, the capitalist finds himself m 
possession of a surplus, which can only repiesent the 
“unpaid labour” of his woikmen This surjilus is the 
surjius value of Karl Maix, the pioduct of unpaid 
labour This it is which the capitalist seeks to obtain 
and to accumulate by all the methods available These 
methods are described by Marx with great detail and 
elaboration through seveial hundred pages of his fiist 
volume His account, supported at eveiy step by long and 
copious citations from the best historical authorities and 
from the blue-books of the various pailiamentary com- 
missions, is a lurid and ghastly picture of the many abuses 
of Enghsh industrialism Ir is the dark and gloomy 
leverse of the industrial gloiies of England The feaiful 
piolongation of the hours of labour, the meiciless exploita- 
tion of women, and of childien from the age of infancy, the 
uttei neglect of sanitary conditions, whatever could lessen 
the costs of production and swell the profits of the capitalist, 
though eveiy law of man and nature were violated in 
the process, — such are the histoucal facts which Maix 
emphasizes and illnstiates with an overwhelming force of 
evidence They leceive ample confiimation in the history 
of the English Factory Acts, imjiosed on gioody and un- 
sciupidons capitalists after a severe struggle prolonged for 
half a century, and requiied to prevent the inoial and 
jihysical nun of the industrial population 
It will be seen that the first and most conspicuous result Roanlts 
of the capitalistic system is that, while production is 
social opeiation earned on by men oiganized and associ- 
ated m factories, the pioduct is appropiiatcd by luclividuar^'’ 
capitalists . It is social pioduction and capitalistic ajipro- 
priation Anothei conspicuous and important result is 
that, while we have this oiganization in the facioiios, wo 
have outside of them all the anaicliy of compotition Wo 
have the capitalistic appropiiators of the pioduct of laboui 
contending for the possession of the maikot, without 
systematic regard to the sujiply requued by that market — 
each one filling the maiket only as dictated by his own 
interest, and trying to outdo his rivals by all the methods, 
of adulteration, bribery, and intrigue, — an economic war 
hurtful to the best interests of society With the develop- 
ment of the capitalistic system machinery is more and more 
perfected, for to neglect improvement is to succumb in the 
struggle, the improved macliineiy rendeis labour supei- 
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fluous, whicli IS accoidmgly thrown idle and exposed to 
starvation But, as the technique improves, the productive 
power of industiy increases, and continually tends moie 
and moie to surpass the available needs of the market, wide 
as It IS The consequence is that the maiket tends to he 
overstocked even to absolute repletion, goods will not 
sell, and a commercial crisis is established, in which we 
have the lemarkable phenomenon of widespread pamc, 
misery, and starvation resulting from a superabundance of 
wealth, — a “ crise plethorique,” as Fourier called it, a ciisis 
due to a plethora of wealth These crises occur at periodic 
inteivals, each one severer and moie widespread than 
the preceding, until they now tend to become chronic and 
permanent, and the whole capitalistic woild staggeis under 
an atlantean weight of ill-di&tributed wealth Thus the 
process goes on in obedience to its own inherent laws 
Pi eduction is more and more concentrated in the hands of 
mammoth capitalists and colossal joint-stock companies, 
undei which the proletariat aie organized and drilled into 
vast industrial armies But, as crisis succeeds crisis, until 
jianic, stagnation, and disordei aie universal, it becomes 
clear that the bourgeoisie are no longer capable of control- 
ling the mdustrial world. The incompatibility between 
social production and anarchic distribution decidedly de- 
clares itself With the progress of democracy the prole- 
tariat seizes the political power, and through it at last takes 
complete control over the economic functions of society 
It expropriates the private capitahst and appropriating 
the means of production manages them in its own mterest, 
which IS the interest of society as a whole , society passes 
into the socialistic stage through a revolution determined 
by the natural laws of social evolution, and not by a merely 
arbitrary exercise of power It is a result determined by 
the mheient laws of social evolution, mdependent of the 
will and purpose of individual men All that the most 
poweiful and cleai -sighted intellect can do is to learn to 
divine the laws of the great movement of society, and to 
shoiten and alleviate the biith-pangs of the new eia The 
efforts of reactionaries of every class to turn the wheel of 
history backwards ai e in vain But au intelligent apprecia- 
tion of its tendencies and a willing co-operation with them 
will make progress easier, smoother, and more rapid 
It will have been seen that what Marx and his school 
contemplate is an economic revolution brought about in 
accordance with the natural laws of histone evolution 
But in order to understand the full import of this revolu- 
tion in the mind of Marx we must remember that he 
regards the economic order of society as the groundwoik 
of the same, determining all the other forms of social 
order The entire legal and pohtical structure as well as 
philosophy and religion are constituted and controlled in 
accordance with the economic basis This is in harmoi y 
with his method and his conception of the world, whun 
IS the Hegelian reversed ‘ ‘ For Hegel the thought process, 
which he transforms into an independent subject under 
the name idea, is the creator of the real, which forms only 
its external manifestation With me, on the contrary, the 
ideal IS nothing else than the material transformed and 
translated in the human brain ” His conception of the 
woild IS a frank and avowed materialism His method is 
the dialectic applied to a world thus understood , the busi- 
ness of inquiry, namely, is to trace the connexion and 
concatenation lu the hnks that make up the process of 
histone evolution, to investigate how one stage succeeds 
another in the development of society, the facts and forms 
of human life and history not being stable and stereotyped 
things, hut the ever-changing manifestations of the fluent 
and unresting real, the course of which it is the duty of 
science to reveal The whole position of the Marx school 
may therefore be characterized as evolutionary and revolu- 


tionary socialism, based on a mateiialistic conception of 
the woild and of human history Socialism is a social 
1 evolution determined by the laws of historic evolution — 
a revolution which, changing the economic groundwork 
of society, will change the whole structure. 

It will be seen that the work of Maix is a natiiial history Criticism 
of capital, especially in its lelation to laboni, and in its ofM'irx’s 
most essential features is a development of two of the 
leading principles of the classic economics, — that labour 
is the somce of value, hut that of this value the labourer 
obtains for himself meiely a subsistence wage, the surplus 
being appiopiiated by the exploiting capitalist Marx’s 
gieat work may be desciibed as an elahoiate historical de- 
velopment of tins glaring fundamental contradiction of the 
Ricardian economic',, the contradiction between the iron 
law of wages and the great jinnciple that laboiii is the 
souice of wealth Marx’s conception of labour is the same 
as that of Ricaido, and as a logical exposition of the histone 
contradiction between the two principles on the basis of 
Ricardo the work of Marx is quite unanswerable It is 
obvious, however, that the definition of labour assumed 
both in Ricaido and Marx is too narrow The labour they 
broadly posit as the somce of wealth is manual labour 
In the early stages of industry, when the market was small 
and limited and the technique was of the simplest and 
rudest description, labour in that sense might correctly 
enough he desenhed as the source of value But in 
modem industry, when the market is woild-wide, the 
technique most complex, and the competition most severe, 
when inventiveness, sagacity, courage, and decision m ini- 
tiative, and skill in management, are factors so important, 
no such exclusive place as has been claimed can be assigned 
to labour The Ricardian principle, therefore, falls to the 
ground And it is not historically true to maintain, as 
Marx does, that the profits of the capitalist are obtained 
simply by appropriating the products of unpaid labour 
In initiating and managing the capitalist is charged with 
the most difficult and important part of the work of pro- 
duction As a natural consequence it follows that Marx 
IS also historically inaccurate in roundly explaining capital 
as the accumulation of unpaid laboui appropriated by 
the capitalist In past accumulation, as in the control 
and management of industry geueially, the capitalist has 
had the leading part Capital, therefore, is not necessarily 
robbery, and in an economic order in which the system 
of free exchange is the rule, and the mutually beneficial 
mterchange of utihties, no objection can he raised to the 
principle of lending and borrowing of money for interest 
In short, in his iReory of unpaid lahoui as supplying 
the key to his explanation of the genesis and development 
of the capitalistic system Marx is not tine to history It 
IS the perfectly logical outcome of ceitam of the leading 
principles of the Ricardian school, but it does not give an 
adequate or accurate account of the facts of economic 
evolution 

It may indeed be maintained that in his theory of un- 
paid labour Marx is not consistent with the general 
principles of his own philosophy of social evolution With 
him history is a process determined by material forces, 
a succession of orderly phenomena controlled by natural 
laws Now we may waive the objection suggested by the 
principle enunciated in the Marx school itself, that it is 
not legitimate to apply ethical categories in judgment on 
economic processes that are merely natural, which, how- 
ever, Marx does with revolutionary emphasis throughout 
some hundreds of pages of his great work It is more 
impoitant to point out, in perfect consistency with the 
prmciples of the school, that the energy and mventiveness 
of the early capitahsts especially were the most essential 
factors in determining the existence and development of a 
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great economic era, and tliat the assertion of freedom was 
an indispenfeable condition in breaking the bonds of the 
old feudal ordei, -nhicli the new system displaced In- 
stead, theiefoie, of living and growing rich on the produce 
of unpaid labour, the capitalist had a gieat social and 
industrial function to perform, and played a great part in 
historic evolution The position and function of the 
woikman was snboidmate 

There can be no doubt that in his theoiy of surplus 
value obtained from unpaid labour Marx as agitator and 
contioversialist has fallen into serious contiadiction with 
himself as scientific historian and philosopher The theoiy 
that labour is the source of value was widely accepted 
among economists during his early life, and by its justice 
and nobleness it was well adapted to the comfortable 
optimism prevalent among so many of the classical school 
The economists, however, did not follow the principle to 
its obvious conclusion, that if labour is the source of 
wealth the labourer should enjoy it all It was otherwise 
with the socialists, who w'ere not slow to perceive the 
bearing of the theory on the existing economic order In 
his controversial tieatise against Proudlion Marx gives a 
list of writers (beginning with the political economy of 
Hopkins, published in 1822, only five yeais after the 
appeal anoe of Eicardo’s great work) by virhom the principle 
was applied to revolutionary pm poses Its simplicity and 
seeming effectiveness must have made it most atti active 
As posited by the classic economy and applied by the 
socialists Marx accepted the principle It was an un- 
answerable ai gviUient'wni cid hovninen, when addressed to 
an economist of the Ricaidian school , but it should have 
broken down when confronted with historical fact Hever- 
theless it was made and continued to be the foundation 
stone of the system of Marx, and is really its weakest 
point His doctrine of surplus value is the vitiating factor 
in his history of the capitalistic system The most obvious 
excuse for him is that he borrowed it from the classic 
economists It would be the greatest possible mistake, 
however, to make this a reason for imdervalumg the re- 
markable services rendered to economics by Karl Marx 
He spent forty laborious years almost wholly in exile as 
the scientific champion of the pioletariat In the combina- 
tion of leaining, philosophic acumen, and literary power he 
is probably second to no economic thinker of the 19th cen- 
tury He seems to have been master of the whole range of 
economic literature, and wielded it with a logical skill not 
less masterly But his great strength lay in his know- 
ledge of the technical and economic development of modern 
industry and in his marvellous insight into the tendencies 
in social evolution determined by the technical and economic 
factors Whethei his theories in this department are right 
or wrong they have suggested questions that will demand 
the attention of economic thinkers for a long time to come 
It IS in this department and not in his theory of surplus 
value that Marx’s significance as a scientific economist is 
to be found 

The great merit of Marx, therefore, lies m the woik he 
has done as scientific inquirer into the economic movement 
of modern times, as the philosophic historian of the capi- 
talistic eia It is now admitted by all inquireis worthy of 
the name that history, including economic history, is a 
succession of orderly phenomena, that each phase in the 
line of succession is marked by facts and tendencies moie or 
less peculiar to itself, and that laws and piinciples which we 
now condemn had formerly an historical necessity, justifica- 
tion, and validity In accordance with this fundamental 
principle of historical evolution arrangements and institu- 
tions which were once necessary, and originally formed a 
stage in human piogress, may gradually develop contradic- 
tions and abuses and thus become more or less antiquated 


The economic social and political forms which weie the 
progressive and even adequate expressions of the life of 
one era become hindrances and fetters to the life of the 
succeedmg tunes This, the school of Karl Maix says, is 
precisely the condition of the present economic ordei The 
existing airangements of landlord, capitalist, and wage- 
labouier under free competition aie bindened with contra- 
diction and abuse The life of society is being strangled 
by the forms which once promoted it They maintain 
that the really vital and powerful tendencies of oui time 
aie towards a higher and wider form of social and economic 
organization, — towards socialism This we believe to be 
the central point of the whole question, but the fuller 
discussion of it can more conveniently be postponed to the 
close of this article, when we come to consider socialism as 
a whole 

The opmions of Marx weie destined to find expiession in The 
two movements, which have played a consideiable pait 
recent histoiy, — the Inteinational and the social democracy 
of Germany Of the International Marx was the inspii mg 
and conti oiling head from the beginning , and the Geiman 
social demociacy, though originated by Lassallc, befoie long 
fell under Marx’s influence Marx wrote the famous inau- 
gural address of the International and drew up its statutes, 
maintaining a moderation of tone which conti asted sti ongly 
with the outspoken vigour of the communist manifesto of 
1847 But it was not long before the i evolutional y 
socialism which underlay the movement gained the uppei 
hand This found strongest expression in the address 
diawn up by Marx in 1871 aftei the suppression of the 
commune, and entitled TAe Civil TFai in Fiance The 
International was not responsible foi the levolt of the 
commune, which was a rising for the autonomy of Pans, 
supported chiefly by the lower classes It was a piotest 
against excessive centiahzation laised by the demociacy 
of Pans, which has always been far in advance of the 
provinces, and which found itself in possession of arms 
after the siege of the town by the Germans But, while it 
was prominently an assertion of local autonomy, it was 
also a revolt against the economic oppression of the 
moneyed classes, and thus contained within it stiong 
socialistic tendencies The socialists propeily so called 
were only a small minoiity In this addiess, howcvei, 

Marx and his associates made themselves morally sohrlmie 
with the commune They saw in it a great rising against 
the existing conditions of the Parisian jiroletarxat, which 
only partially saw the way of deliverance, but was tued of 
oppression and full of just indignation against the tyrannous 
uppei classes, that controlled the central govoinment of 
TYance This address, if it tended to increase the prestige 
of the International, greatly i educed its real influence 
Its last meetmg as controlled by Marx took place at The 
Hague in 1872 The chief himself was present, and 
succeeded in casting out the anarchist following of 
Bakunm, hut it was the expiring effort See Intee- 

M-ATIONAL 

This loss of influence by Marx was in the meantime German 
more than compensated by his success in gaining control 
over the social democracy of Geimany Of the workmen’s 
unions which had grown so rapidly in Germany m tho 
years following 1860, and which had first been patronized 
by the Progressist iiarty, some had attached themselves to 
the national socialism of Lassalle, but many hold aloof 
from that movement, and under the influence of Liebknecht 
and Bebel were gradually drawn over to the views of Marx 
At Lassalle’s death in 1864 liis “general working-men’s 
union of Germany” numbered only 4610 members After 
losing its founder the union had a changeful and somewhat 
precarious career for a time , and it was only under tho 
presidency of Von Schweitzer, which lasted for four years 



215 


SOCIALISM 


(1867-1871), that it began modeiately to flourish In the 
meantime the adverse party also made considerable piogre&s 
The confederation of German unions, which was founded 
in 1863, declared in 1865 for unnersal suffrage, pronounced 
against the Schulze-Delitzsch schemes in 1866, and in the 
congress at Nurembei g of 1 868 by a large majority declared 
their adhesion to the International In a great congress 
at Eisenach in 1869 they founded the “social democratic 
working-men’s party,” and m the same yeai sent lepre- 
sentatives to the International congiess at Basel Great 
efforts were made for a fusion of the Eisenach and the 
Lassalle party, and this was effected in a congress at Gotha 
(May 1875) At this congress 25,000 regular members 
were representedj of whom 9000 belonged to the Marx 
party and 15,000 to that of Lassalle The united body 
assumed the name of the “soeiahstic working-men’s 
party of Germany,” and drew up a progiamme, which, as 
the most important manifesto hitherto published by any 
socialist body, deserves to be given entire 
Pro- I Labour is the source of all wealth and all culture, and as use 
gramme ful woik in general is possible only thiough. society, so to societj^— 
of social that is, to all its membeis— belongs the entire product of laboiu by 
istic an equal light, to each one according to his leasonable wants,— all 
working- being bound to work 

men’s In the e\isting society the instruments of labom aie a monopoly 
party of the capitalist class , the subjection of the woiking class thus 
aiising IS the cause of nnseiy and seivitude m eiery form 

The emancipation of the w'oiking class demands the tiansforma 
tion of the instruments of laboui into the common pioperty of 
society and the co-opeiative control of the total laboui, with 
application of the pioiluct of laboui to the common good, and just 
ilistiihution of the same 

The emancipation of laboui must be the work of the laboiirmg 
class, m contrast to which all other classes are only a reactionary 
mass 

II Proceeding fiom these principles, the socialistic woiking-men’s 
paitj'- of Germany aims by all legal means at the establishment of 
the iiee state and the socialistic society, to destioy the non law of 
wages by abolishing the system of wage-laboiu, to put a teimto 
exploitation in every foim, to lemove all social and political m 
equality 

The socialistic woiking-raen’s paitj of Geimany, though woikmg 
hist of all within the national limits, is conscious of the intei- 
iiational chaiactei of the labour movement, and lesobed to fulfil 
all duties wliiih this imposes on the woikmen, m oidei to realize 
the universal brotherhood of men 

In 01 del to prepare the way foi the solution of the social question, 
the socialistic working-men’s paity of Germany demands the estab- 
lishment of socialistic productive associations with state help under 
the democratic control of the labouring people The pioductive 
associations are to be founded on sueli a scale both for mdustiy 
and agriculture that out of them may develop the socialistic orgam- 
zation of the total laboiu 

The socialistic woiking- men’s party demands as bases of the 
state — (1) universal, equal, and direct right of electing and 
voting, mtli seciet and obligatory voting, of all citizens fiom twenty 
ears of age foi all elections and deliberations m the state and local 
odies , the day of election oi voting must be a Sunday or holiday, 
(2) cliiect legislation by the people , questions of war and peace to 
be decided by the people , (3) universal military duty , a people’s 
aimy in place of the standing amies , (4) abolition of all excep 
tional laws, especially as regaids the piess, unions, and meetings, 
and generally of all laws which restiict freedom of thought and 
inquny , (5) administration of justice by the people, fiee justice , 
(6) iiniveisal and equal education by the state , compulsoiy educa- 
tion , free education m all public places of mstiuction , religion 
declared to be a puivate concern 

Within the existing society the socialistic woikmg-men’s paity of 
Geimany demands — (1) gieatest possible extension of political 
rights and hbeities in the sense of the above demands , (2) a single 
progressive income-tax for state and local purposes, mstead of the 
existing taxes, and especially of the mdireet taxes that oppress the 
people , (3) umestiicted right of combination , (4) a normal w'oik- 
ing-day coiiespouding to the needs of society , prohibition of Sun- 
day labour , (5) pioliibition of laboui of ehildien, and of all women’s 
woik injuiious to health and moiality , (6) laws foi the protection 
of the life and health of workmen , samtaiy control of woikmen’s 
dwellings , inspection of mines, of factories, woikshops, and house 
laboui, by officials chosen by the workmen , an effective employers’ 
liability Act , (7) legnlation of prison labour , (8) workmen’s rands 
to be nnJei the entire control of the workmen 

By this time the socialism of Germany began to be a 


power, which was calculated to excite guve alarm among 
the ruhng classes The social democrats had returned five 
members to the Hoith German diet in 1867 For the 
German diet m 1871 they had counted only 120,000 
votes, and returned two membeis, but m 1877 they bad 
returned twelve members and polled nearly halt a million 
In Berhn the socialist voting strength had risen from 6695 
in 1871 to 57,511 in 1878, — an increase which was aU the 
more remaikable that Lassalle could hardly obtain a hear- 
ing in the capital wLen he commenced his careei A much 
more significant feature of the movement was the admirable 
state of orgamzation to which the socialist propaganda had 
attained A large number of skilful, intelligent, and ener- 
getic agitators spread then doctimesthioughout Germany, 
a whole machmery of newspapers, pamphlets, tieatises, 
social gatherings, and even almanacs diffused the new 
creed In all the great centres of population, in Beilin, 
Hamburg, and the industrial towns lu Saxony and on the 
Ehine, the socialists were rapidly tending to become the 
strongest party The Government accordingly intervened 
with exceptional legislation, which in 1878 was earned 
during the excitement occasioned by the attempts on the 
empeior’s lite of Hodel and Nobeling These exceptional 
laws, though administered with great rigour, hav e not by 
any means succeeded in anesting the progress of the move- 
ment, as at the election to the Eeichstag in 1884 the 
socialists polled about 600,000 votes and returned twenty- 
foui members Berlin alone counted 68,000 socialist 
voters In the last report relating to the anti-socialist 
law laid before the Eeichstag (1885) the continued pro- 
gress of the party is admitted 

The participation of the Catholic Church of Germany in Catholic 
the social question dates from the period of the Lassalle socialism 
agitation In 1863 Bollinger recommended that 
church should intervene in the movement, and Bishop von 
Ketteler of Mainz lost no time m expressing sympathy 
with Lassalle In a treatise entitled I>ze A? herteip age md 
das CbistentJmm (1864) Kettelei criticizes the liberalism 
of the Manchester school m substantially the same terms 
as Lassalle, and recommends the voluntary formation of 
productive associations with capital supplied by the faith- 
ful In 1868 the Catholic socialism of Germany took a 
more practical form it started an organ of its own and 
began to organize unions for the elevation of the working 
men The prmciples of the movement have been with 
some precision expounded by Canon Moufang in an elec- 
toral ^dress at Mainz (1871), and by the writers in their 
organ All agree m condemning the principles of liberal- 
ism, especially m its economic aspects, as destructive of 
society and penumous to the working-man, wbo, under the 
pretence of freedom, is exposed to all the piecariousness 
and anarchy of competition and sacrificed to the iron law 
of wages Self-help as piactised in the Schnlze-Delitzsdi 
schemes is also considexed to be no sure way of deliverance 
This general remedy is union on Cathohc principles, 
especially the formation of trade guilds suited to modern 
exigencies, which some of their leadeis would make a 
compulsory measure enforced by the state The views of 
Moufang, which are most definite, may be thus summar- 
ized legal protection for the workers, especially as regards 
hours of labour, wages, the labour of women and children, 
samtation , subventions foi workmen’s productive associa- 
tions, lightenmg of taxes on labour, control of the moneyed 
and speculatmg interests In the orgamzation of unions 
the success of Catholic socialism has been great , and the 
social democrats admit that they can make no progress 
in Catholic districts where the church has developed its 
social activity 

The sociahst activity of the Protestant Church of Germany Protestani 
dates from 1878 The most important hterary product of socialism 
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tlie movement is a work by Pastor Todt entitled Btr ladi- 
lale deuisclie Soaahsmus und die chndliclie GesellscJuiff 
In tins woik Todt condemns the economics of libeialism as 
unchristian, and seeks to show that the ideals of liberty, 
equality, and fiateinity aie entirely Scnptmal, as aie also 
the socialist demands for the abolition of private property 
and of the wage system, that the labourer should We the 
full produce of his laboui, and that labour should be 
associated The chief leader of the movement is the 
court pieacher Stocker, the head also of the anti-Semitic 
agitation, which is laigely traceable to economic causes 
Stockei founded two associations, — a central nnionfor social 
lefonn, consisting of membeis of the middle classes inter- 
ested in the emancipation of labour, and a Christian social 
working-men’s paity The foimei has had considerable 
success, especially among tbe Lutheran cleigy The move- 
ment has met with the most stienuous resistance from the 
social democratic party and has been greatly hampered by 
the auti-sociaiist law of 1878 

State BO Little can here be said of the state socialism of Pismarck, 
cialism — a very recent movement, which has not yet had time 
to pass into history Its leading piinciples weie announced 
in an impeiial message to the Reichstag m November 1881 
Besides the repressive measures necessaiy to restrain the 
excesses of the social demociacy, the emperor declared that 
the healing of social evils was to be sought in positive 
measures foi the good of the working man The measures 
proposed weie foi the insmance of the workmen against 
accident, sickness, old age, and inability to work by ar- 
rangements under state control “ The finding of the right 
ways and means for this state protection of the woiking 
man is a difficult task, but also one of the highest that 
concern every society standing on the ethical foundations 
of the Christian national life ” The message then proceeds 
to speak of measures for “organizing the life of the people 
in the foim of coiporative associations undei thepiotection 
and furtherance of the state,” — a danse which might be 
taken as an admission of the collectivist principle As 
yet the impeiial piogramme has only been paitially 
lealized It will be obvious that such measnies can be 
lightly ajipieciated only with reference to the general 
tbeoiy and piactice of Piussian government 
Anarch- The acknowledged fathei of anarchism isProudhon (q v ), 
jBin of but the doctrine owes its development chiefly to Russian 
jBakimin ^ybo had been trained in the Hegelian left 

The gieat apostle of the system in its advanced and most 
characteristic stage was Michael Bakunin Bakunm was 
spiling flora the highest Russian aiistocracy, and was 
boin at Torshok, in the government of Tver, in 1814 
Leaving the army, in which he served foi some time, he 
visited western Europe, chiefly Pans, wheie he met 
George Sand and ProuWn in 1847 Eor his shaie 
in the Geiman disturbances of 1849 he was imprisoned 
in Russia foi seveial yeais and then sent to Siberia, 
from winch lie escaped, and spent the lest of his life in 
exile in western Em ope, piiiicipally m Switzerland In 
18G9 he founded the Social Demociatic Alliance, which, 
howevei, dissolved in the same year and entered the 
Intel national In 1870 lie attempted a rising at Lyons 
on the principles afterwards exemplified by the Pans 
commune At Tie Hague congress of the International 
111 1872 he was outvoted and expelled by the Marx 
])aUy Bakunin’s activity was most lemaikahle as an 
agitatoi The mtcrnational socialism of the Romance 
countiies, especially that of Spain and Italy, has been 
laigely moulded by him, Ho died at Bern in 1876 
Nothing can be clcaiei or more fiaiik and comprehensive 
in its destiuctiveness than the socialism of Bakunin It 
IS 1 evolutional y socialism based on materialism and aim- 
ing at the destiuetion of exteinal authouty by every 


available means He rejects all the ideal systems in every 
name and shape, from the idea of God downwards , and 
he rejects every form of external authority, whether 
emanating fiom the will of a sovereign oi from universal 
suffiage “ The liberty of man,” he says in his Dieu et 
BBtat, “consists solely in this, that he obey the law's of 
nature, because he has himself recognized them as such, 
and not because they have been imposed upon him ex- 
ternally by any foreign will whatsoever, human or divine, 
collective or individual ” In this way will the whole 
problem of freedom be solved that natural laws be ascei- 
tained by scientific discovery, and the knowledge of them 
be universally diffused among the masses Natural laws 
being thus recognized by every man for himself, he cannot 
but obey them, for they are the laws also of his own 
nature, and the need for pohtical organization, adminis- 
tration, and legislation will at once disappear Noi will 
he admit of any privileged position oi class, for “ it is the 
pecnliaiity of privilege and of every privileged position to 
kill the intellect and heart of man The privileged man, 
whether he be privileged politically oi economically, is a 
man depraved in intellect and heait” “In a woid. we 
object to all legislation, all authouty, and all influence, 
privileged, patented, official, and legal, even when it has 
proceeded from universal suffrage, convinced that it must 
always turn to the profit of a dominating and exploiting 
minority, against the interests of the immense majority 
enslaved” The anarchy of Bakiuiin is therefore essen- 
tially the same as that of Proudhon, but expressed with- 
out paiadox, and with a destructive revolutionary energy 
which has seldom been equalled in history What they 
both contemplate is a condition of human enlightenment 
and self-control in which the individual shall be a law to 
himself, and in which all external authouty shall be 
abolished as a despotic interference with personal fieedom 
It IS an ideal to which the highest religion and philosophy 
look foi ward as the goal of man, not as one, howevei, 
which can he forthwith reached through the wholesale 
destruction of the piesent framework of society, but 
thiough a long process of ethical and social improvement 
The eiroi of the anarchists consists in their impatient in- 
sistence on this proclamation of absolute freedom in the 
piesent debased condition of the great mass of the people 
m every class They in&ifat on taking the last step m 
social development before they have quite taken the fiist 
The other leading principles of anarchism wall be best 
nuclei stood from the following extracts taken fiom the 
piogiamme of the International Social Demociatic Alliance 
The Alliance demands above all things the definitive 
and complete abolition of classes, and political, economic, 
and social equality of individuals and sexes, and abolition 
of inheritance, so that in the future every man may enjoy 
a like share iii the produce of labour , that land and soil, 
instiuments of labour, and all other capital, becoming the 
common property of the whole society, may be used only 
by the workers, that is, by associations of cultivators and 
luduatiiahsts It looks forward to the final solution ot 
the social question thiough the universal and intei national 
sohdanty of the workers of all countries, and condemns 
eveiy pohey giouuded on so-called jiatnotism and national 
jealousy It demands the univeisal fedeiation of all 
local associations thiough the piinciple of ficcdom. 
Bakunin’s methods of realizing his revolutionary pro- 
giamme are not less fiank and desti active than his 
principles The icvoiutionist, as he would recommend 
him to be, is a consecrated man, who will allow no private 
interests or feelings, and no scruples of leligion, patriot- 
ism, or morality, to turn him aside from his mission, the 
aim of which is by all available means to overturn the 
existing society His work is merciless and universal 
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destruction The future organization will doubtless pro- 
ceed out of the movement and life of the people, but it is 
the concern of coming generations In the meantime all 
that Bakunin enables us to see as piomise of future le- 
construction is the free federation of free associations, — 
associations of which we find the type in the Rusbian 
commune 

Bakunin, as we have seen, has had great influence on 
the socialism of the Romance countries The impoitant 
usings m Spam m 1873 were due to his activity , and the 
socialism of Italy has been largely inspired by him In 
Fiendi those countries, as well as in Fiance and French Switzer- 
anarch- land, anarchist doctrines of the same general type as that 
of Bakunin are still in vogue, and are advocated by men of 
maik in literatme and science like Kropotkine and Elisee 
Eecliis The views of the piopaganda which they repre- 
sent were most cleaily and distinctly brought out durmg 
the great anaichist trial at Lyons in 1883 What they 
aim at is the most absolute freedom, the most complete 
satisfaction of human wants, without other limit than the 
impossibilities of nature and the wants of their neighbours 
equally worthy of respect They object to all authority 
and all government on principle, and in all human rela- 
tions would lu place of legal and administrative control 
substitute free contract, perpetually subject to revision 
and cancelment But, as no fi eedom is possible m a society 
wheie capital is monopolized by a dmumsbing minority, 
they believe that capital, the common inheritance of 
humanity, since it is the fruit of the co-operation of past 
and present generations, ought to be at the disposal of all, 
so that no man be excluded from it, and no man seize 
pait of it to the detriment of the rest In a word, they 
wish equality, equality of fact, as corollary or rather as 
primordial condition of freedom From each one accord- 
ing to his faculties , to each one according to his needs 
They demand bread for all, science for all, woik for all , 
for all, too, independence and justice Even a government 
based on universal suffrage gives them no scope for effective 
action in the deliverance of the poor, as they maintain 
that of the eight million electors of Fiance only some half 
a million are m a position to give a fiee vote In such a 
state of affairs, and in view of the contmued misery and 
degradation of the proletariat, they proclaim the sacied 
right of insurrection as the ultima ratio servoium 
Russian It is an interesting fact that socialism has taken its 
uilulisni jjiogi; aggressive form in that European country whose 
civilization is most recent The revolutionary opinions of 
Russia aie not the growth of the soil, and are not the 
natural and normal outcome of its own social development 
they ha-ve been imported from abroad Falhng on youth- 
ful and enthusiastic temperaments which had not previously 
been inoculated with the principle of innovation, the new 
ideas have broken forth with an urepressible and uncom- 
promising vigour which has astonished the older nations 
of Europe Another peculiarity of the situation is that 
the G-overnment is an autocracy served or controlled by a 
camarilla largely foreign both m origm and sympathy In 
this case, then, we have a i evolutionary party mspired by 
the socialism of western Europe fighting against a Govern- 
ment which is also in many ways an exotic and is not 
rooted in the mass of the people The chief support of 
the Government is to be found in the reveience of the 
peasantry for the person and office of the czar, while the 
nihilists look upon the communal institutions of the 
country as their gieat ground of hope Considered as a 
national movement, three distinct stages are recognized m 
the phenomena called Russian nihilism In its first stage 
it was a speculative and anti-rehgious tendency, destructive 
of all orthodox tradition and authority It was the spirit 
of the Hegelian left frankly accepting the materialism of 


Buchner and Moleschott as the final deliverance of philo- 
sophy, and the time was the eaily years of Alexander II , 
when the old despotic restramts were so largely removed, — 
apeiiod of refoim and innovation and comparative freedom 
In a countiy wheie religion had little influence among the 
educated classes, and where philosophy was not a slow and 
giadual growth of the native mind, but a fashion imported 
fiom ahioad, the most destiiictive materialism found an 
easy conquest It was the prevalent foim among the 
advanced thinkers, it was clear, simple, and thorough, 
and It suited well the anti-religious mood of the time By 
the side of this negative speculation, howevei, the Russian 
youth became aware of a new creed, destructive also in its 
beginnings, but full of the positive promise of future recon- 
struction and legeneration, — socialism Here they saw 
the struggle of the pioletariat, so teiiibly conspicuous in 
the Pans commune, which attracted universal attention in 
1871, a proletariat represented m Russia by a nation of 
peasantry sunk m immemorial ignorance and wretched- 
ness At this period hundieds of young Russians of both 
sexes were studying in western Europe, especially in 
Switzerland In 1873 they were by an imperial ukaze 
lecalled home, but they carried the new ideas with them 
The period of speculation was succeeded by a period of 
socialist propaganda, which naturally met with implacable 
opposition and merciless repression from the Government 
As they received no mercy, the nihilists determined to show 
none, and in 1878 began the terrible duel of the Russian 
revolutiomsts agamst autocracy and its servants, which 
culminated in the violent death of Alexander II in 1881 
How far we are to regaid the revolutionary movement 
of Russia as cognate in prmeiple with anarchism is not 
easy to deteimme In despotic countries, where consti- 
tutional reform and opposition to government are not 
tolerated, resolute innovators are naturally driven to secret 
conspiracy and to violent action What distinguishes the 
Russian revolutionary paity from other movements of a like 
nature is the mtensity of the enthusiastic devotion and self- 
sacrifice with which they have braved death, imprisonment, 
exile, and privation in every form and the calculating skill 
with which they have called the resources of modern 
chemistry to their aid There is no doubt that the 
doctrines of men like Bakunin have had great influence 
on Russian socialism , but so have the writings of Marx, 
as also of J S Mill and other advanced thinkers, who 
have no connexion with anarchism It is certain that 
the leaders of the revolutionary party resorted to violent 
measures only after their peaceful propaganda was being 
ruthlessly suppressed With regard to political reform 
many of their leaders have declared that they would be 
satisfied with constitutionalism In the address sent to 
the emperor Alexander IH after the death of his fathei 
m March 1881, the executive committee of the levolu- 
tionary party offered to submit unconditionally to a national 
assembly duly elected by the people In this recognition 
of constitutionalism, as well as in the strongly centralized 
organization of their executive, the Russian revoliitionaiy 
party aie essentially at variance with anarchism In 
economics they advocate a thoroughgoing collectivism 
We have now given a biief outline of the various forms Classifi- 
of sociahsm as they have historically appeared It may «ation of 
be useful to gioup them as accurately and clearly as possible 
(1) Experiments in socialism conducted by private initia- 
tive, as carried on m the schools of Saiut-Simon, Fourier, 
and Owen, not that they objected to state help, but 
that, m point of fact, then efforts were conducted by pri- 
vate means (2) Productive associations with state help 
the piogiamme of economic change favoured by Louis Blanc 
and Lassalle (3) The Marx school of sociahsm, scientific 
and revolutionary, beyond all comparison the most im- 
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poitant and most influential of all forms of sociah&m I scope of the ciureut political economy of Great Biitain may Hehtion 
(4) Aiiaichism (5) Nihilism (6) Christian socialism ^ be bioadly defined as follows —given the existing to pohti- 
inasimich as the various phases of Christian sociahsm anangements with legard to land, capital, and labom, to 
condemn the piuiciple of competition as operating m deteimme the economic phenomena and the economic 
modem industiy, and favour the oiganization of laboui on laws that vsoll prevail tinder a system of free individual 
united piinciples, and especially of productive associations competition As we have abundantly seen, socialism is 
uith a common capital and an equitable system of distri- diametrically opposed to the peimanent continuance of 
bution, they must be regaided as true forms of sociahsm these airangements It looks foxwaid to the tune when 
(7) To these should he added the speculative socialism of the piesent sjstem of individual property in land and 
which Bodbertus is the most reraaikable example, recog- capital seived by wage-labour will pass away, and when 
nizing the fundamental evils of the piesent system and fiee competition on that basis will cease with the system 
agieeing with the Maix school in holding that socialism of which it is a part It regards the present economic 
is the next stage in social evolution, Kodbertus believed ordei with the laws and conditions peculiar to it as a pass- 
that the period of its realization is so lemote that any ing phase m the historic evolution of mankind, with no 
decidedly practical effort towards that end is inapplicable , greater claim to peimanence or finality than other historic 
hence he could only recommend tiansitional remedial eias which have had their day What enlightened socialism 
measures, which will at least cneumseribe the mischief above all demands is that an unprejudiced science should 
luheient in the present economic ordei and also pave the endeavoui to distinguish between such economic laws as aie 
way towards a better state (8) And last of all may be permanently giounded in the nature of man and his en- 
added the various foinis of state socialism, which are all vironment and such as have their validity only in the exist- 
examples ot state action on behalf of the poor, especially mg economic ordei, between such as aieenduringly founded 
of the use ot the public resouices for that purpose The on natuie and such as are only the accidents oi temporal y 
woid “socialism” is very frequently used m this sense manifestations of a changing civilization Socialists appeal 
As the continued use of the woid in such a way is ahnost to history to prove that what the oithoclox economy con- 
a ceitaiiity, this phase of the subject must be recognized sidered the natural and noimal Older of things, with its dis- 
heie It maybe described as socialistic inasmuch as it tiibutionofwealthundeithethreecategoiiesof lent, piofit, 
fully admits the responsibility of society foi all its and wages, is really an exceptional phenomenon limited 
inembeis , but in many respects its tendencies are opposed both in extent and duration It is therefoie an obvious 
to true socialism It is a vague movement which has not error to speak of socialism as roundly controverting econo- 
yet had time to take shape, and cannot be discussed here mic law It is no business of socialism to controveit a 
“ Socialism of the chan ” has aheady been discussed under law grounded in nature, such as the physiological basis of 
Political Economy, vol xix p 393» the law of population , but it denies the applicability of 

The above classification can of course pietend only to the Malthusian precept under the present condition, when 
be a rough and general one The various heads of the wealth is superabundant, but badly distiibuted owing to 
classification are not exclusive The firstvanety has chiefly causes for which neither nature noi science, but human 
an historical interest The Ameucau communities (dis- selfishness and ignorance are lesponsible Noi does it lie 
cussed under Communism) are leally cases of the old crude m the principles of socialism to question the validity of 
communism Productive associations with state help those special economic laws that hold good under the 
stand on the Gotha piogiamme of the social democrats of present economic Older Some of these, such as the iron 
Germany They are recommended by Cfiiristian socialists, law of wages, socialism is disposed rather to accentuate 
both Catholic and Protestant, and they form an important unduly as a necessity of the present system It is the 
item 111 the piogramme of the “knights ot labour” of aim of sociahsm to abohsh the conditions undei which such 
America The lesemblance in type between the “com- laws have their validity Socialists object to the piesent 
munity ” of Owen, the phalange of Fourier, the mtr or economic order because of the necessity of results which 
commune of Bussia, and the free commune of Bakunin is aie opposed to human wellbeing They object entiiely to 
appaieiit It is the social unit as determined by obvious the existing oidei with its distiibution of the produce of 
economic, local, and liistoiical conditions, and in socialism labom into the three categories of rent, piofit, and wages, 
natuially becomes the point of departure foi a new con- because on it are founded class distinctions, with the 
stiuction of society It will have been noted that most consequent antagonism of classes, and tho subjection and 
of the impoitant phases of socialism have been and aie degiadation of the lower classes, — holding that economic 
international m sympathy and activity The Marx so- subjection involves all other forms of subjection and 
ciahsm is spieading m nearly eveiy country of the civilized degradation In short, scientific socialism as rcpiesentcd 
woild, the doctrine being diflused by energetic agitators, by Marx and Fricdiich Engels appeals against tho existing 
and not seldom by men of philosophic and literary economic order, of which the orthodox political economy 
cultuie In lata years this is true both of Fiance and is an exposition and for which it is so ficquently an 

England It is vicll known how active anaichisin has apology, to the higher laws and piinciplos of social cvolu- 

beeii The Chiistian socialist movement is more or less tion as determined by the nature of man in i elation to tho 

operative in Belgium, France, Geimany, Austria, and to environment m which he lives and develops 

some extent in England Theie is no space here to tiace historically tho influence 

In this article our aim has been to give an expository of political economy in the genesis of socialism, nor that 
and historical account of the various phases of socialism of socialism on the recent political economy It has iiatu- 
It IS impossible even to refei to all the different questions rally been the tendency of sociahsm to emphasize the idea 
suggested m our sketch, and to discuss the lelations of of the woith and significance of laboui, so prominent in the 
antagonism and affinity between socialism and tho pre- school of Adam Smith This was one of the most valuable 
vailing social and economic ideas and institutions would features of the Saint-Simon school, otherwise so much dis- 
leqinio a long and elaborate treatise In the course of figured with utopianism and oxtiavaganco As we have 
tho article many obvious points of relationshi]), and paiti- seen, the socialism of Maix is in some of its most im- 
culaily of contrast, between socialism and political economy portaut aspects a development of Ricardian principles 
have presented themselves All that we can now do is to Turning to the influence of sociahsm on political economists, 
emphasi/o a few of the more imjmitant of these Tho wo need but refei to that exorcised by French socialism 
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on J S Mill, ai cle^cnbed m his Autohograpliy The 
economics of Germany has foi the last fifteen yeari been 
most poi;\erfully affected, by the theories of La'^'-alle, Marx, 
and latterly also of Rodbertns The causes which ha\e 
produced socialism have also affected economics, but a 
large part of the change is due directly to the teaching of 
the socialists, especially of Marx, whose great work is re- 
cognized as of the farst importance Without commanding 
assent to its leading conclusions, socialism has given a new 
direction to most of the recent Continental research in 
political economy The German “ sociahsm of the chair,” 
the influence of which is by no means confined to the 
country that produced it, is sufficient evidence of this 
Relation As we have already seen, Marx and his school accept in 
to Dar completest form the doctrine of evolution, which they 
ivinism Hegel, but finally hold as taught by Darwm , 

and, in common with most socialists, from Saint-Simon 
downwards, they recognize thiee stages in the economic 
development of society, — slavery, serfdom, and wage-labour, 
— ^which last they believe wiU be displaced by an era of 
associated laboui with a collective capital But how, it 
is asked, does this theory of socialism as the next goal of 
society consist with the Darwinian doctrine of the struggle 
for existence and the survival of the fittest '! Is not com- 
petition, this lUe notje of the socialists, simply the social 
and economic form of the struggle for existence * Is not 
competition, therefoie, the very condition of social progress 1 
Is not socialism, therefore, inconsistent with progress ** The 
question suggested is a large and comjdicated one, to 
which we cannot here pretend to give an exhaustive or 
determinate answer, but can only indicate some of the 
mam lines of discussion (1) In all periods of human 
development, and especially in its higher stages, progress 
consists most essentially in a growing social and ethical 
virtue and in the cultivation of the beautiful both m 
sentiment and ait With such an enlarging ideal of 
progress, how harmonize a system of competition like the 
present, by which millions m every great European country 
are effectively deprived of the means of development, and 
even of bare livelihood 1 The stmggle for existence has 
always been modified by social and ethical conditions If 
it is to continue, as it will in various forms, it should be 
earned on under higher conditions, suitable to a higher 
and less animal stage in the evolution of man (2) Human 
progress has undoubtedly been attained through struggle, 
especially through the struggle for existence, but the 
struggle has essentially been one of men umted in society, 
of tribe against tribe, of city against city, of nation agamst 
nation, and race against race Thus it is easy to exagger- 
ate unduly the importance of the struggle of the mdmdual 
man Histoiy has only too often seen the abnormal de- 
velopment of private selfishness, so overgrown as to weaken, 
and finally dissolve and overthrow, the society m which it 
acted, thereby accomplishing its own destruction This 
IS indeed the open secret of the luin of most of the com- 
munities that have existed In short, a happy and healthy 
individual development can be secured only through its 
due subordination to social virtue and the general welfare 
Human progress has been by strong societies with a well- 
developed social and public virtue The excessive develop- 
ment of “individualism” witbm a society has been its 
weakness and rum (3) While emphasmng the extreme 
importance of the hereditary principle, especially as con- 
nected with the fundamental institution of the family, we 
should also lecogmzeits tendency to abuse in perpetuating 
the enormous inequahties of property and condition, many 
of which originated in a less perfect system of society 
The hereditary principle has indeed greatly contnbuted to 
the solidity and continuity of the social order , hut it also 
gives an exceptional advantage in the stmggle for existence 


to the prn ileged few' In this point, therefoi e, the present 
system does not best fulfil the requirements of the evolution 
theory as applied to society The struggle is not one of 
meiit It is frequently one of merit against hereditary 
privilege , not seldom it is one of privilege against privilege 
without regard to meiit at all (4) In considering the 
possibilities of human piog ess affiiided by the present 
system of society in the light of the evolution theory, it is 
impossible to ignoie the fact that the continuance of the 
lace depends most on the less fit members of society, on 
the lower strata, w'hich are thnttless, the worst fed, and 
worst educated While the classes which are most in- 
telhgent and endowed with self-control abstain fiom 
marriage oi defer it, those who have the lowe=it organiza- 
tion marry eaily and have large families Even to per- 
petuate disease and defoimity is not considered wrong 
It may be that prohibitory and restrictive laws, e\eii if 
passed, would prove inoperative and ineffectual in restrain- 
ing so many hasty and ill-considered unions that only 
serve to multiply misery and disease, but it is surely 
excusable at least to inquire whether this abuse of freedom 
could not be curtailed by strengthening the social union 
and increasing the pressme of the enlightenment and moral 
sense of the community (5) Above all, as the tendency 
of the present order is to give the victory to cheapness, it 
maybe asked whether competition, — the economic form of 
the struggle foi existence — is really such a sure and potent 
element of progress, unless most powerfully counteracted 
by other principles ^ In short, history is the resultant of 
many complex forces, and it is easy to push too far the 
formula of any system It is out of the balance and 
harmony of many principles, of which the struggle for 
existence is but one, that human progress can proceed 
(6) The main point is that in social evolution the widest 
phase of the struggle for existence is between forms of 
social organization Hence the great question as regards 
sociahsm is whether it is the fittest form of social organ- 
ization for the time coming'! Is it best adapted to carry 
forward and develop m widei and more adequate form 
the progressive life of the future 1 

While many socialists have announced lax views regard- Mamaga 
mg marriage and the family, it cannot in view of popular “‘I- 
misunderstanding be sufficiently emphasized that the^”^' ^ 
essence of socialism is an economic change It enunciates 
no special doctrine on the relation of the sexes In common 
with other social reformers, socialists generally advocate 
the eqnahty of the sexes and the emancipation of women , 
they object to the mercenary element so common in mai- 
nage , and they abhor prostitution as one of the worst and 
vilest of existing evils, believing, moreover, that it is a 
necessaiy result of the present distinction of classes and of 
the unequal distribution of wealth The views of the 
anarchists have already been noted In the Marx school 
there is a tendency to denounce the legally bindmg con- 
tract m marriage But such views all belong to the 
accidents of socialism 

So with regard to rehgion Socialism has been and Religion 
still IS very frequently associated with irreligion and 
atheism The same remark applies to Continental 
hberahsm, and partly for a like reason the absolute 
Governments of the Continent have taken the existing 
forms of religion into their service and have repressed re- 
hgious freedom On religion as on marriage socialism 
has no special teaching While the anarchists of the 
school of Bakunin woifid overturn all forms of rehgion 
and reject the idea of God, the social democrats of Ger- 
many in their Gotha programme of 1875 declare rehgion 
to be a private concern As we have seen, Chnstian 
socialism is a considerable force in many European coun- 
. tries , and in many of the other schools, especially that of 
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Louis Blanc, the kinslnp and even identity of etLieal spirit 
with that of Christianrty are unmistakable 

In their revolutionary impatience the anaichists have 
avowed their hostility to all the existing political forms 
except the fiee commune, which alone will he left standing 
amid the general wieck they contemplate The Marx 
school, as represented byits ablest living exponent, Friedrich 
Engels, also look foiward to a period in the evolution of 
society when the state will become superfluous, and, having 
no longer any function to perform, will die away The 
state they regard as an exploiting institution, an organiza- 
tion of the lulmg classes for retaining the woikers in 
economic subjection The Intel national was an attempt 
to supersede the exploiting states by a combination of the 
workers of aU countries without distinction of creed, colour, 
or nationality When the workers in the name of the 
whole society seize political powei and take over the con- 
tiol of production, the rule of classes, their conflicts and 
the excesses of the struggle for existence among them, will 
cease Instead of a government over persons we shall 
have an administration of things and the control of pro- 
ductive processes Obviously the Marx school reseive the 
lealization of this idea till the evolution of society has 
prepared the way for it In the conduct of the Intei'- 
national they insisted on a strongly centiahzed form of 
organization as against the free federalism and the rejection 
of all authority maintained by Bakunin and his followeis 
This opposition between centialization and federalism does 
not concern us here , it is a question common to theoretical 
and practical politics It is necessary, however, to say a 
word about the opposition between the national tendency 
of the Lassalie school and the international socialism of 
Marx As we have seen, a compromise was effected in 
the Gotha programme of 1875, in which the importance 
of the nation as an existing foim of human society is 
amply recognized The question is stiB discussed in the 
organs of the social democrats , hut the international tend- 
ency is decidedly the prevalent one “ Want of patriotism ” 
is one of the cm rent epithets of reproach cast at them 
It is needless to point out that as most new movements of 
importance have been revolutionary, so also have they for 
good or evil been mtei national In becoming international 
the lahoui movement has only followed the example set 
by commerce, finance, diplomacy, rehgion, philosophy, art, 
music 

We have now reviewed the most impoitaiit aspects of 
the socialist moyement As we have seen, socialism is a 
new form of social organization, baaed on a fundamental 
change in the economic order of society Socialists believe 
that the present economic order, in which industiy is 
earned on by private competitive capital, must and ought 
to pass away, and that the noimal economic order of the 
futuie will be one with collective means of pioduction and 
associated labour woiking for tlie general good This 
jirinciple of socialism is cardinal and fundamental All 
the other tlieoiies so often connected with it and so im- 
portant m relation to leligion, philosophy, marriage, 
patriotism, &c, aie with regard to socialism non-essential 
Questions of method, though supremely important, must 
also be distinguished from the essential piinciple At the 
same time it will be seen that an economic change, such 
as that contemplated m socialism, would most powei fully 
affect every other department of human life Socialism, in 
slioit, moans that iii industry, in the economic anange- 
ments of society, tho collective or co-opeiative principle 
shall become noimal or univcisal, that all who are able 
should contiibute to the service of society, and that all 
should sliaio in the fiuits of the associated laboui according 
to some good and equitable princijile In such a condition 
of things the noblest field for ambition will be in the 


service of society, — an ideal which is already partially real- 
ized in the democratic state It is in this fundamental 
sense that J S Mill declaied himself a socialist ^ It is 
in this sense also that Albert Schaffle, one of the fiist living 
authorities on economics and sociology, has, aftei long 
yeais of study of the subject, come to the conclusion that 
“the future belongs to the purified socialism 
Scientific socialists strongly insist that this economic 
Older of the futuie cannot be realized by utopian schemes 
01 arbitrary legislation or mere revolutionary disturbance 
If It come at all, it must come as the consummation of 
the donunant tendencies of modem social development , it 
must be reahzed under the conditions presciibed by oui 
nature and environment In discussing the doctiines of 
Marx we stated that the central point of the question was 
this — do the stiongest f Dices of the social development of 
our time really tend towaids the supeiseding of the present 
economic order and towards the establishment of a new 
and widei oidei based on collective capital and associated 
labour '2 Socialists maintain that they do, and that theie is 
at piesent going forwaid a double process of dissolution 
and reconstmction, — ^the dissolution of individualism with 
a constructive tendency towards collectivism Fiom the 
socialist point of view the following may he signalized as 
indicative of such a process (1) The tendency towards 
economic anarchy already explained in treating of Marx’s 
views. Over the whole industrial world we see great 
crises succeeding each other, resulting m stagnation and 
depression which now threaten to be chronic and permanent 
While the productive forces of the woild aie enoimously 
inci easing, they only tend the more to intensify national 
and international competition, and to lender labour supei- 
fluous, precarious, and dependent Undei this system the 
worker has neither freedom nor security All this variety 
of symptoms are only a sign of the break-down of the 
present economic order both in principle and method 
They are the necessary results of the competitive system, 
which has thus finally revealed its real nature and tendency, 
— economic and social anarchy (2) The constant and inevi- 
table tendency towards concentration in industrial opera- 
tions, which began with the introduction of steam and of 
the factoiy system, through which the small producei has 
been supeiseded by the capitalist, the smaller capitalist by 
the larger And now the single capitalist is being absoibed 
in the company, a giowing piopoition of the woild’s busi- 
ness being so laige that only a great company can provide 
the lequi&ite capital and oiganization , whilst in the laigo 
companies theie is a tendency, in case they cannot diivc 
each other out of the field, to bring about a fusion of 
interests In all this we see a gieat constiuctive process 
inevitably going on as the result of the inheient tendencies 
of industrial development Thus the control of industry 
will be concentiated m a few colossal companies and then 
chiefs It IS obvious how this piocess could simplify the 
transference of the whole to a collective management by 
society (3) This leads us to a third important point, the 
growing tendency towards state contiol of industiy, and 
Sie growing sense of the responsibility of society for all 
its members, observable in German politics, not less than 
undei the more democratic conditions of Fiance and Eng- 
land It IS apparent how under this influence the existing 
state might absorb one by one all the large social functions, 
as has already happened with regard to education, means 
of communication, &c, Matuially this could bo accom- 
plished only through a most comprehensive development 
of local and subordinate bodies of every kind ^^ocialism 
by no means implies that such an enormous burden of 

^ See Ins Autoibioffi wphy , also lus Pol Economy, chapter on the 
probable future of the laboimng classes 

2 Ban uiui Lelen, vol ii 120 
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work should be on the central go-v eminent Mo&t 

socialist schools have contemplated a vast increase of com- 
munal 01 local autonomy, — a comse -which, on the other 
hand, does not carry -with it the subversion of the central 
government (4) In England during the last half century 
V e have seen a long succession of efforts, jiartially success- 
ful, towards a new oigaiiization of society lendered neces- 
sary by the changes due to the industrial revolution In 
economics as in other spheies the watchword of the new 
era has been fieedom, the removal of restraint But it 
has been found that positive measures of reconstruction 
were also necessary Factory legislation earned in oppo- 
sition to the prevaihng economic theory, trades unions, 
employers’ combinations, industrial partnerships, boards of 
conciliation, the co-023erative system, — all these are real, if 
partial, endeavours to-vaids a new organization of society 
suited to the new conditions Socialism claims to he the 
comprehensive scheme of organization w hich embraces in 
a complete and consistent unity all these partial efforts 
(5) But the great social force which is destined to wmrk 
out the -sast transformation consists of the human beings 
mostdirectlyinterestedinthe colossal struggle, — ^the modern 
demociacy This democracy is inaiked by a combination 
of characteristics which are new to history It is being 
educated and enlightened in the school and by the cheap 
pi ess , it IS being drilled and organized in large factories, 
in the national armies, by vast popular demonstrations, in 
the gigantic electoral struggles of the time Thus it is 
becoming conscious of its enormous power, and able to 
make use of it It is becoming conscious also of its unsatis- 
factory social and economic position The democracy 
which has become the master-force of the civilized world 
are economically a mass of proletarians dependent on pre- 
carious wage-labour Having transformed the political 
condition of things, they aie ready now for an economic 
tiansformation But the inevitable process of concentra- 
tion of industrial operations already referred to is entirely 
against the continuance or restoration of the small producer, 
whethei woikman or peasant proprietor Such efforts of 
continuance or restoration are reactionary, they aie econo- 
mically unsound and must fail Production and distribu- 
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tlou ever tend to larger dimensions The only issue out 
of the present economic condition is concentrated collect- 
ive industry under the contiol of the new democracy and 
its chosen leadeis On the irresistible momentum of 
these two inevitable and ever-growing forces — the concen- 
tration of industry and the growth of the new democracy — 
socialism depends for theiealization of its scheme of trans- 
formation 

Such are the tendencies to which ^jhilosophic socialists 
pomt as already working towards a transformation of 
society of the kind they expect It is essentially a 
question of the future, with which we have no concern 
in this article Our duty has simply been to point out 
the forces which socialists believe to be actually at work 
for the realization of their theory of social organization, 
and here we must leave the subject 

Liteiatwe — The hteratuie of socialism is enormous and rapidly 
groning, besides those named mider the special articles we now 
give a list of some of the leading woiks which aie in "vihole oi in 
part devoted to it — Karl Marx., LasKapital (1st vol , 3d ed , Ham- 
hmg, 1883 , 2d vol , 1st ed , Hambuig, 1885) , Kiiediich Engels, 
Eugen Duh‘)ing''s Vonwalzung der acontioveisialw'oik, 

but containing a lemaikably clear and able exposition of the Marx 
position by its best hvmg exponent (2d ed , Hottmgen-Ziiiich,1886) , 
Albeit Sebaffle, BauundLebandes soaahn Kot pey s (Tubingen, 1878 , 
the third vol of this woik supeisedes Ins Kapntaltmus wid Social- 
imus, Tubingen, 1870), Qmntessenz des Soaalismus (7th ed , Sotha, 
1879; , Adolt Held, Soziahsnus, Sozml-Demohatie, und Sozial- 
Politik (Leipsic, 1878) , Yon Sybel, Die Lchrc% des heutzgeii Social- 
ismus und Commumsmus (Bonn, 1872) , Lujo Bientano, JDie chi ist- 
hch-soziale Bewegung i% England (Leipsic, 1883) , Yon Scheel, Die 
Theone der sozialen Frage (Jena, 1871) , Alphons Thun, Geschichte 
de\ revolutionaren Bewegnngen in Eussland (Leipsic, 1883), Rudolf 
'K&YGiyDer Einancipations-lcampf des iieiten Standee (2d ed , Beilin, 
1882), Fianz Mehring, Die Deutsche Socialdemokiatie, ihi e Geichiclite 
und (Biemen, 1879), Laveleye, Le Soaalisme ConfeM- 

porain (2d ed ,Paris, 1883) , Paul Janet, Zes Oi igvnes du Socialism e 
Oonteniporain (Pans, 1883) , Paul Lei oy- Beaulieu, Xe Oolleciimsme 
(Pans, 1884), Xe Proebs des Anaiclmtes (Lyons, 1888) , John Eae, 
Contemporary Soeialism, (London, 1884), Stepniak, Undeigiound 
Russia (London, 1883) , Hyndman, Sistoi ical Basis of Socialism m 
Eugland (London, 1884) See also the relative chapters in Roschei’s 
Giundlagen der Nationalohonomie , Adolf Wagner’s Xe/4?Jjicit der 
politiseliesi 0clconoyme{7o\ i , Qmndhgung, 2d ed , Leipsic, 1879) , 
Mill’s Political Economy and Autobiography , and Sidgwick’s Prin- 
ciples of Political Economy (T K ) 


SOCIETIES Under Academy will he found an ac- 
count of the various bodies of which that word forms pait 
of the titles, usually denoting some kind of state support 
or pationage The present article is restricted to soien- 
tific, aichmological, and literary societies, chiefly those 
founded and carried on by private collective effort Cer- 
tain academies omitted in the previous article are, how- 
ever, leferied to Governmental, coHegiate, and univer- 
sity institutions do not come within our scope, neithei as 
a rule do endowed societies, nor yet institutions which, 
although they bear the name, carry on no kind of joint 
hteiaiy or scientific work With a few exceptions heie 
and there, the societies mentioned are still flourishing 
In their modern form learned and hterary societies have 
their origin in the Italian academies of the Eenaissance , 
but private scientific societies have arisen chiefly dunng 
the 19tli century, being due to the necessity of increased 
organization of knowledge and the desire among scholars 
for a common ground to meet and compare results and 
collect facts for future generalization These bodies 
rapidly tend to increase in number and to become moie 
and more specialized Many efforts have been made from 
time to time to tabulate and analyse the literature pub- 
lished in their pioceedings, as, for instance, in the indexes 
of Eeuss (1801-21) and the Boyal Society (1867-79) for 
physics and natural science, and those of Walther (1845) 
and Koner (1852-56) for history A further development 


of the work done by societies was made in 1822, when, 
chiefly owing to Humboldt, the Gesellschaft deutseker 
Naturfoiscker und Aeizte first met at Leipsic This inau- 
guration of the system of national congresses was followed 
in 1831 by the British Association foi the Advancement of 
Science, which has served as the model for similar societies 
in France, America, and elsewhere The merit of intro- 
ducing the idea of migratory congresses into France is 
due to the distinguished archaeologist, M Aicisse de Cau- 
mont (1802-73), who established the Association Normande, 
which since 1845 has held a reunion in one or other of 
the towns of the province for the discussion of matters 
relating to history, archaeology, science, and agriculture, 
with local exhibitions From the same initiation came 
the Congrh Ai cheologigue de France (1834), which was 
organized by the Somite Frangaise pour la G onset vation des 
Monuments JSistonques, the Gongrls Scientijique, which held 
its first meeting at Caen in 1833 (directed by the Institut 
des Ft ovinces), and the Congth des Somites Savantes des 
Fepartements, which for many years after 1850 held its. 
annual sittings at Pans The idea received the sanction 
of the French Government m 1861, when a Congtds 
des SoaMes Savantes was first convoked at the Sorbonne 
by the minister of public instruction In Italy Charles- 
Bonaparte, prince of Camno, started an association with 
hke objects, which held its first meeting at Pisa in 1839 
Eussia has had an itinerant gathering of naturahsts since 
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1867 International meetings are a natmal giowth from 
congresses in -wliicli specialists of one country or speech 
are alone represented Two remarkable examples of 
these cosmopolitan societies are the Congees International 
d' Artheologie et d’Anthiopologie Pielmtonques, founded 
at Spez-iia in 1865, and the Congies Inte7 national des 
Oimitahstes (1873) Another step towards more com- 
plete oiganization was taken when the Smiihsoman Insti- 
tution (Washington, US) developed the admirable system 
of international exchanges of its publications, as well as 
of other works and specimens, among societies and indi- 
viduals The Institution has agents in every pait of the 
globe, and entertains relations with all the leading societies 
in the world The International Saentific Bm eau, a pri- 
vate enterprise, was established at Haailem by Dr Van 
Baumhaner to facihtate the sending of parcels among so- 
cieties and scientific men in Holland Since 1875 the Fi ench 
immstiy of public instruction has oiganized a distribution 
of foi eign publications among societies in France In Eng- 
land local scientific societies are now officially represented 
at the meetings of the Bi iti&h Asnouation In 1883 lules 
weie flamed for the admission of corresponding societies 
and for the institution of a confeience of delegates to hold 
sittings contempoianeously with the annual meeting of the 
Association, for the puipose of discussing “piopositions 
hearing on the piomotion of more systematic observation 
and plans of operation, and of greater unifoimity in the 
mode of publishing lesults,^' as well as for the consideration 
of “matters in which the co-operation of coiresponding 
societies is desired ” A committee was appointed in 1882 
at the Montreal meeting of the Anuncan Association for 
the Advancement of Science “ to confer with committees of 
foreign associations for the advancement of science with 
reference to an international convention of scientific associa- 
tions ; ” and a fund for the purpose has been started 
It has been thought desirable to classify the societies 
treated of in the present aiticle under the following head- 
ings, the fiist of which includes those of the widest scope, 
dealing with the whole range of natural history, or with 
aichseology and hteiature as w^ell as science — I science 
generally, II mathematics, III astronomy, IV physics, 
V chemistiy, VI geology, mineralogy, and palaeontology, 
VII meteorology, VIII microscopy, IX botany and 
horticulture, X zoology, XI anthropology, XII sociology 
(embracing economic science, statistics, law, and educa- 
tion), XIII medicine, surgery, &c , XIV engineeiing and 
architecture , XV naval and military science , XVI agri- 
cultuie and tiades, XVII literature, aichseology, and 
history, XVIII geogiaphy 

I Science geneeally 

United Kingdom — Fnstm antiquity and dignity among English 
societies comes the Royal Sooieiy (g v ) of London, which dates 
horn 1660 In 1683 William Molyneux, the anllioi of The Case of 
I) eland Stated, evciiod himself to loim a society in Dublin aftei 
the pattoi n ol that of London In consequence of Ins elloits and 
labours the Duhlni Philosophical Society vias established m Januaiy 
1684, with Sii William Potty as fust piesident The membeis 
subsequently acqiuied a botanic gaiden, a laboiatoiy, and a museum, 
aiid placed tliemselvos in commuincation with the Royal Society 
of London. Then meetnigs after 1686 weie few and iiiegiikr, and 
came to an end at the coiumciiccineiit of hostilities between James 
II and William III The society vas looiganired m 1693 at Tiiniiy 
College, Dublin, wluie meetings took place dm ng seveialyeais 
On 25tb June 1731, chiefly owing to the exoitions of Di S M 
Madden, the Dublin Society for Impioviny JLicsbandiy, Mamt fac- 
tum, and oihei Useful Arts oanie into existence In Januaiy 1737 
they coinracnccd to publish the Dublin Sonetifs IVeelly Observa- 
tums, and m 1746 the society was placed on the cml establishment, 
vitii an allowance of i.'600 a yoai Jiom the Goveinnieut A chaitei 
o[ nuoipoiatioii was gianled lu 1750, and seven ycais latei the 
Jiuyal Dublin Society hi the fast time owned a house of its own, 
and m tho following yeai began the diawing school, wludi suhse- 
qiumtly did so nuieh for lush nit Between 1761 and 1767 G-ovoin- 
aiunt giants to the amount of ^842, 000 foi piomoting national 


agiicultnre and manufactures weie distributed by the society, which 
claims to be the oldest scientific body in the United Kingdom aftei 
the Royal Society of London It has published Ti ansactiona {17^^- 
1810) , and its Proceedings (1764-75 , 1848, &c ) and Jow nal (1858, 
&c ) aie still issued Foi the Jdoyal Irish Academy, see Academy 

The Royal Physical Society of Edinburgh was instituted in 1771, 
and incoipoiated in 1788 , it is exclusively devoted to natmal his- 
toiy and the physical sciences With it have been meiged many 
othei societies, such as the Ohv ui go-Medical in 1796, the Amei lean 
Physical in 1796, the Hibernian Medical in 1799, tlie Chemical in 
1803, the Hatuial Ristoiy m 1812 (which biought m Biougham and 
Mackintosh), and the Didactic in 1813 It issues Pi occedings (1858, 
&e ) Fiom the Philosophical Society of Edinburgh (1739) was de- 
V eloped the Royal Society of Edinburgh, whose cliai ter is dated 29th 
Maich 1783 It was to compiise a physical and a liteiaiy class , 
among the members of the latter were Roheitsoii, Hume, Buike, 
and Reid, and among those of the foimei Hutton, Black, Playfair, 
Dugald Stewart, and Watt The liteiaiy division has been much 
less productive than the othei A second chaitei wms obtained ni 
1811 The society has published Tiansactions (4to, 1788, &c ) and 
Pi oceedmgs (8vo, 1845, &c ) 

The Linnean Society foi the promotion of zoology and botany 
was founded m 1788 by Dr (aftei w aids Sii) J E Smith, iii older 
to supplement the woik of the Royal Society, and obtained a loyal 
chaitei m 1802 The herbarium and collections of Linnanis, wnth 
the foundei’s additions, were pm chased after his death It ie> 
moved fiom Sii Joseph Banks’s old house in Soho Squaie to Bm- 
liugton House (London) in 1857, and assumed the apaitments it 
now occupies in 1873 It has published Pioccadings (1849, &c) 
The Journal (8vo, 1857, &e ) and the Tmnsactwns (4to, 1791, &c ) 
aie divided into zoological and botanical sections The Society foi the 
Encouiagementof Alts, Commace, and Manufactuics took its oiigin 
in 1763 fiom an academy established in the Stiand by the landscape 
paiiitei William Shipley Attention w as paid to the application 
of science to piactical pm poses, a subject passed over by the Royal 
Society Exhibitions of pictiiies by native artists weie held, and 
the fiist exhibition of the Royal Academy took place in its looms 
A flesh stait in a now caieei was made by the Society of Aits in 
1847, when it obtained a chaitei and the piesidenoy of the Pi nice 
Consoit The International Exhibition of 1861 spiang fiom the 
smallei exhibitions pieviously held in its looms The East Indian 
section dates fiom 1869, the foieign and colonial and the chemical 
sections fiom 1874 Its oigans have been Transactions (1783-1849) 
and the tTbwinaZ (1853, kc ) Sii Joseph Banks, Count Rumfoid, 
and other fellows of the Royal Society staited the Royal Institution 
in 1799, when a site was puichascd m Albemaile Stieet foi “an 
establishment in London foi diffusing the knowledge of useful 
mechanical iinpiovements,” to "teach the application of science 
to the useful purposes of life ” The institution was incoipoutod 
in the followmgyear One of the most impoitant epochs in the 
histoiy of chemistiy must be dated fiom the establi&liraeiit of the 
laboiatoiy wheie Davy and Faiaday pinsiied then investigations 
Belonging to the institution aie foiiiulations foi pi ofessoi ships in 
natmal philosophy, chemistiy, and physiology Couiscs of Icctiucs 
on special subjects axe given as well as di&coiiises (once a week) of 
a moie geneial and liteiaiy diaiactei Its Journal has been issued 
since 1802 The London Institution w'as established on a snmlai basis 
in 1805 and nicoipoiatod in 1807 The building lu Finsbuiy On eiis 
was elected lu 1819 The Ei itish Association for the Adianceinant 
of Science was instituted at Yoik on 27th Sentembei 1831 lu imita- 
tion of the itineiant scientific pailiament held in Goimany since 
1822 (alieady loieiied to), and aiose fiom a proposal by Sn D 
Biewstei A meeting is held annually m one of the chief pioviiicial 
tow ns of the United Kingdom The object of the association is to 
piomote science, to diicct geneial attention to scioulific matteis, 
and to facilitate uitcicoui&o between scioutitic woikcis Abstiacts 
of the pi occedings and lepoits of committees aie published in the 
annual Rqiort (1833, &c ) The Historical Society of Science (1841) 
pimted a couple of volumes , and the Ray Society (1844), instituted 
loi the qinniing of oiiginal and scaice old wmks (38 vols have 
appealed) m zoology and botany, still flouiishcs The Royal 
Colonial Institute w'as founded in 1868 and incoipoiated in 1882 
It piovides a place of lueoting foi gciitleincii coimoctcd with the 
colonics and Biitish India, umleitakcs investigations into subjects 
lelating to the Butish oinpiie, has established a museum and libiaiy, 
and gives Icctnies in its new building iii Hoitluimbeilaiid Avoinio 
(London). It has imbliahcd Proceedings since 1870 The Victoria 
Institute, 01 Philosegihical Society of Great Eiitain, was founded 
in 1866 to foiin a connecting bond between men of science and 
otheis engaged in investigating impoi taut questions of xiliilosojihy 
and science, moie especially those beaiing upon the tiuths lovcaled 
ill Holy Sciiptuie Its oigan is the Journal (1867, &c ) The 
Balloon Society of Gicat Biitain (1880) is not lestucted to aeio- 
naiitics, but deals with xecent disco vcucs and mvontioiis, and 
science geneially The foundation m 1821 of the Sonety for the 
Encouragement of the Useful Arts m Scotland, iimv usually known 
as the Royal Scottish Society of Ai is, foi the piomotioii of the useful 



SOCIETIES 


223 


aits and such blanches of science as bear upon them ^as due to Sir 
D Lre'ftsteij Sir J Mackintosh, and otheis ^ it was incorporated, 
m 1841j and has pubhshed Tra7isacho7is since that year 
The leading provincial societies of Great Britain of a general character are as 
Trans , Phil Soc (1840) AUoa, Soc 
^teld Clnh ank Sc 

ioc (18S0), Proc Bath, ^^at Hist and Antiq Field CM (18b6), Proc (lSb7, 

hoc (1821), Proc (18o2, <Sje), Natiiiahsts Field Club (ISoS), Proc (1875, Ac) 
ZeimcKslare Nairn alists Club (lh31), Proc (1834, &c ) BiAenhead, lit add 
he Soc (185i) Birmingham, JV^af Hist and Mia Soc (ISoS), Proc (1SG9, .fee) 

(isro). I,aiw of archseolognilsec 
uon (ISTl, Ac ), Pm Soc (IS /b). has a fund for promotion of oiiginal research. 
Pi oc , Mulland Union of Nat Hist Societies (1877), Midland Naturhut Bolton 
Ju and Phil Soc (ISd) Bradford, Phif Soc (ISbo), with. \arions local societies 
amiiated to it Brighton, Brighton and Sussex Nat Hist Soc (1851), Be- 
ports (1855, fijc ) Bustol, Museum and Library (foimed by the amalgamation 
of the Institution for' the Adiancenunt of Sc , Lit , and the Fine Arts with the 
Lit Soc , founded 1772) , Naturalists Soc (1862), Proc (ISbd, Ac ) Bumlej 
^''L (1873), Trans Burton on-Trent, Nat Hist and Arch Soc 

(18 ( 6) Cambridge, Phil Sot (ISIS , mcorpoiated 1832), for the promotion of 
philosophy and natural science, owns museum and library, Proc (lSb5, 6c ) 
Irons (1821, 6c) Gnrditl, Naturalists Soc (1867), Tmtis Chester, hoc of Nat 
he (1871), Pioc Cork, Roijal Inst (1807), library, Cimerian and Arch Sot 
(183b) Cornuall Royal Inst , at Truro (ISIS), de^oted to natural philosophy, 
natural histoiy, and antiquities, Journal (lSb4, Lc), Royal Polytechnic Soc , at 
Palniouth (1833 , founded by the daughteis of R W Fox and others), for tlie 
oacouragement of science and the fine and industrial arts, Trans hs3S, &.c ) 
Ctimbeiland Assoc for the Advancement of Lit and Sc (1876), proaudes a means 
of union for the local scientific societies of Cumberland and Westmoreland 
Tians Berry Nat Hist and Phil Sot (1870) Devonshire Assoc for the Advance 
inent of Sc (1862) Bousf Nat Hist and Aniiq Club (1876) Dumfriesshire 
and Gallmuiy So , Nat Hist , and Antiq Sac (1876), Trans Dundee, Natii- 
lalists Soc (1873) Eastbourne, Nat Hist Soc (lSo7), Proc (1869, &c) East 
of Scotland Union of Naturalists' Societies (lbS4), Trans Ebbw Vale, Lit and 
Elgin, Elgin and Jforayslttre Bit and Sc Assoc 
(lS3b) Essex Field Club (ISSOl at BuckiiiiTstEill, Tran^ Sxeter, Naturalists 
aub and Arch Assoc (1862) Glasgow, Phil Soc (1802), Proc (1844, 6c ), Nat 
Hist Soa (1351), Proc (1S68, &o), Soo of Field Naturalists (1S72), Trans (ISIi, 

) ^Gloucester, Lit and Sc Assoc (183S) Greenock, Phil Soc (1861) Hali- 
fax, P/ui ana Lit Soc (1830), museum and library Heieford, Woolhope Natu- 
ralists' Field Club, Hereford Pomona and 2 vans (1SC6, &c ) Hertfordshire Nat 
Ihst Soc and Field Chib, formed m 1879 from the Watford Nat Hist Soc (1875), 
Tians High Wycombe, Nat Hist Soc (lS6o), MagasineCim, 6c ) Hull, Lit 
and Phil Soc (1822), Trans (1824,6c) Inverness, Sc fioc and Field Club (187 5) 
Isle of Wight Phil and he fioc (1860) Kent (East) Nat Hist Soo, at Canter 
buryClSoS), Trans Leeds, Ph.il and Lit Soc (1820), Naturalists’ Club (1870), 
Trans Leicester, Lit and Phil Soc (1887), Tians Lewes, Lewes and East 
Sussex Nat Hist Soc (1SS4) Luerpool, Lit and Phil Soc (1812, united with 
iiilS4D,Prafl (1815, &o),Phaomathia Soc (m5),Tians , Polytechnic 
Soc (1888), Journal (1838, dsc ), Naturalists’ Field Club (1860) Manchester, Lit 
and Phil Soo (1781), two sections, one physical and mathematical, the otherfor 
microscopy and natural history,— the original statements respecting the atomic 
theory were given by Dalton la the Memoirs (1789, 6c ), Field Naturalists’ and 
Arch Soo (1858), Tians , Scientific Students Assoc (18bl) Montrose, Mat ffist 
and Antiq Soc (1836), museum Newbury, District Field Club (1870), Trans 
(1S71, &o) Newcastle on-Tyne, Lit and Phil Soo (1793), library, Northum- 
heiland, Durham, and Newcastle Nat Hist Soo (1829), a museum (opened 
m 1884), 2'ians Norfolk, Norfolh and Noruich Naturalists’ Soc (1869), 'Irons 
<1870, die ) Nottingham, Lit and Phil Soc (1804) Orkney Antiq and hat Hist 
hoc (1837), museum O'tfoid, Ashmlean Soo (1828), promotes all blanches of 
pm^ical knowledge Paisley, Phil Institution (1808), ftee library and museum , 
Ml Coats presented liis observatoiy m 1882 Peniance, Nat Hist and Antiq 
Soc (1839), museum, Proo (1845, &.c ) Perth, lit and Antiq See (1784) , Perth- 
^iire Soc of Nat Sc (1867), Proc (1809, &c ), The Scottish Natui alist (1870, &c ) 
Plymouth, Plymouth last and Devon and Cornwall Nat Hist Soc (1812\ museum, 
art gallery, and library Eichmond, Richmond, and North Riding Naturalists 
Field Club (1853), Tians 3,111011, Naturalists’ Club and Sc Assoe (1882) Scar- 
borough, Phil and Arch Soc (1831), museum and library Severn Valley Natu- 
ralists Field Club, at Biidgenorth (1803) Sheffield, Lit and Phil See (1822) 
Shetland Lit and Sc Soc , at Leiwiok (1801) Shropshire and North Wales Nat 
Ihst and Antiq Soc (1835), at Shrewsbury Somersetshire Arch and Nat Hist 
Soo, at Taunton (1849), Prac (1851, &c ) Southampton, Haitley Institution 
(founded under bequest of II E Hartley m 1850, incorporated 1862), for the 
iwomotion of scientific, antiquarian, and Oiiental studies and the fine aits, 
owns a museum and library Staffordshire (North) Naturalists' Field Club and 
Arch Soo (founded as a natural history society in 1805, enlarged 3877), bolds 
movable meetings Stirling, Nat Hist and Arch Soc (1878), Trans Stock 
port, Sac of Naturalists (18S4), Trans Suffolk Inst of Arch and Nat Hist , 
at Bury St Edmunds (1848), Proc (1848, &c ), The East Anglian (1859, Ac ) 
Swansea, Royal Institution (founded 1835 , incorpoiated 1883), with a museum 
and library, xnomotes natural history and applied science, literature aud line 
arts, local history and antiquities Tamwoith, Nat Hist , Geoloq , and Antiq 
hoc (1871) TeignNaturahsts FieldCluhdSbS) Torquay, Nat Ihst Soc (1844), 
museum and Iibraiy Tweedside and Kelso Physical and Antiq Soc (1834) 
Warrington, lit and Phil Soc (founded in 1S70 upon the Micr hoc) Warwiclc 
shire Nat Hist and Arch Soo (1830), has a library and geological museum 
I VanmckehireField Club (1854) Whitby, Lit and Phil Soc (1822), owns a museum 
Wiltshire Arch and Nat Ihst Soc , at Demzes (1853), IViltshire Magazine (1853, 
Ac ) Windsoi , Windsor and Eton Sc Soc , Ti ans Witney, Nat Ilist and 

Lit Soc (1858) Yorkshire Phil Soc (1822), the museum m the grounds of 
St Maiy’s Abhey, Yoik, contains a remaxkable collection of Boraan temains 
Geolog and Polyteehnio Soo (1837), quarterly meetings m vaiious Yorkshire 
towns , Naturalists Union of the natmal history and scientific societies of 
the county (founded in 1861 as the West Riding Consolidated Naturalists’ Soc , 
leorganized m 1876), the Naturalist (1876, &c ) 

Afeica Cape Town, South Afr Phil Soc , Trans (1878, &c ) , Manntras, Roy 
Soc of Arts and Sc , Proa (1846, Ac ) and Trans (1848, Ac ) Canada Halifax, 
Nova Scotian Inst , Proc (1863, Ac , 1S07, Ac ) Montreal, Nat Hist Sac , Cana- 
dian Naturalist (1857, Ac ) Ottawa, Lit and Sc Soc Toionto, Canadian Inst , 
CanadianJournal(1852 75),Proc (1879, Ac ) Winnipeg, iEst andSc Soc Wist 
Im>ie 3 Kingston, Roy Soc of Arts of Jamaica, Trans (1854, Ac) Port of 
bpam, Sc .dssoc of Ti inidad, Proc (1806, Ac ) A-ostrauia and New Zuiilakd 
A delaide, Phil Soc , Trans (1866, Ac ), South Australian Inst (1836), library , 
Roy Soc ofS Australia Auckland, AiiofLlaad! lust Brisbane, QweensZamZ PhiZ 
hoc Christchurch, PAiZ Inst HobaitTown, Eoy Soc of Van Diemen's Land, 
Papers (1851, Ac ) , Roy Soe of Tasmania, Monthly Notices (1869, Ac ) Mel 
bourne, Boy Phil Soo of Victoria, 'Irans (1855, Ac), Nat Hist Soc, Zoolog and 
Adcttm Soc, Pi oc (1872) Sydney, Tinnean Soo ofN S W , Proc (1876, Ac), 
Phil Soc, Trans (1862, Ae , lS6b, Ac), Roy Soc of N S W, Trans (lSb7, 
-Ac ) ■Wellington, New Zealand Inst , Trans (1809, Ac ] 


UuiTED States —The first scientific sonety m the United States originated 
from a ProposaZ for Promoting Useful Knowledge among the British Plantations, 
issued by Dr Prankhn in 1748 In the following year the Aineiican Philo- 
sophical Society was founded at Philadelphia, with Thomas Hopkinson as pre- 
sident and Franklin as secretary With it was united on 2cl January 1700 
another PhiWelphia society. The Junto (17 aS), the records ofwliirhliaic been 
jiie&erved The Ameiican Philosophieal Society is still m rigorous life, and is 
an exclusively scientific hodj. and the oldest organized society in tlie Umted 
otates for the pursuit of philosophical investigation in its bioadest sense It 
pubhshesr7ajisaeii(m4,(4to,irri, Ac )aiidPri)cecdi)iSi, (Svo, 3840, Ac ) Although 
not a society m the exact sense of the word, the Smithsonian Institution, the 
most importont scientific body in Aiuenca, must not he oveilooked It was 
founded at Washington by James Lewis Macie, afterwaids called Smitl son, 
a natural son of Hugh femithson, duke of Nortliumbeiland He died in 1829 
leayng by will a sum of money which in 1838 amounted to ovei half a million 
Uollais, to found at Washington, under the name of the Smithsonian Institu 
tion, an establishment for the increase and diffus’onof knowledgeamonginen ” 
Ihe institution was established bj Act of Congress m 1S3S The endowment 
has now mci eased to half as much again as the oiiginal bequest The 
NatiOMi Museum founded m XS42, the nucleus ofw hich was the iiatui al history 
collections brought home by the 11 ilUes and other exploiing expeditions was 
pveu into the custody of the fainithsonian. Institution in lSe& It has since 
been largely increased and is now paiticuhrly iich in the ethnology, zoology, 
and mineralogy of the Umted States The chief function of the mstitutionis 
to assist scientific research and to act as an oigauized centie foi the exchange 
Of hooks and specimens with scientific bodies and individuals thiouglioutlhe 
whole world The Annual Reports date from 1846 (Svo, 1847, Ac ), the Smith- 
sonian Contributions to Knoivledge (4to) from 1848, and the Miscellaneous Collec- 
UoM tram 1856 (S\o, 1802, Ao ) The Proceeding), and Bulletin (1875, Ac ) of the 
National Museum are issued under the authority of the buutlisoiiion Institu 
tion, as well as tlie publications of the Bureau of Ethnology and the Bulletin 
of the Phtlosophical Society oj Washington Second m point of date comes the 
Awrmn Academy of Arts and Snenccs of Boston, incoiporated in 1780 with the 
object of mrthermg the study of the antiquities and natural history of the 
countty Its Memoirs (4to, 1785, Ac ) and Pioceedings (S\o, 1848, Ac ) are still 
published Tlie^Conneetieiii Academy of Aits and <Scis?iees was incorporated at 
X4 ew Max en m 1 1 99 At first only devoted to matters connected with the btate 
of Connecticut, it now embraces the whole field of the sciences and useful arts 
It has issued Memoirs (lSlO-16), and now publishes Transactions (ISbO, Ac ) 
One of the leading societies m the Umted States, the Academy of Natural 
.Saences of Philadelphia, founded m 1812 and inooipoiatcd mlSlT, possesses the 
best natmal history libiary (So, 000 vols ) m the country and one of the largest 
natmal history museums in the world, being especially rich in coiioholoKy It 
issues a dournaZ (1817, Ac ) and Pi oceedings (1343, Ac ) The Anicncaa Kntomo 
logical Socuty is merged xvith it The Ftanklin Institute of the same oitj, in 
coipor^ed m 1824, possesses a library, gix es lectures, and issues a Journal (1826, 
Ac) The Boston Society of Natmal Histoiy was founded upon the Liimean 
Society (1814) in 1830 and incorporated m 1831 It possesses a library and a 
cabinet of specimens It published the Boston Jou, nal ofNatw al Histonj (8v o, 
183, 63), foUowed by Memoirs (4to, 1866, Ae ) Proceedings (1844, Ac ) are also 
issued The Lyceum of Natural Histoiy, New York, was mooiporated in 1817 
niid has published Anivih from 1823 (1824, Ae ) and P, octedmgs (1870, Ac ) In 
I81 6 the name was changed to New Yoi k Academy of Sciences jL num'oer of 
^encan naturalists aud geologists, having held meetings m various cities be 
tween 1840 and 1847, reach ed tliemseh es at their Boston congi ess in the latter 
year mto the American Association for the Advancement of bcience, whicli was 
incorporated in 1874 Its object is “by peuodical and migratoiy meetings to 
promote mtei course between American scientists ” Ithas published Proceedtnos 
(1849, Ac ) The Naional Academy of Science was incoiporated at Washington 
in 1863 with a view to inaLmg the knowledge of specialists available for the 
service of Government There are two classes of members, those in mathe- 
matics and physics and those m natuial history It has issued Annuals 
(Cambridge, 1865, Ac )andi2cpoits, as well as Memoirs (1860, Ac ) The Academies 
of Sciences at San Francisco (1853), St Louis (1856, incorporated 1857), Clucago 
(1857, incoipoiated 1865), aud Davenpoit (1807) deserve special mention 
Among the remaining societies of a general scientiflo oharaotei are — Albamj 
I^t (1828), 2 rails (1830, &c ), Proo (1870, Ac ) Ann Arbor, Ac Assoc (1876) 
Baltimore. MaryZond Acad of Sc and Lit, Trans (1837) Bnfialo, Aoc of Nat 
Sc (1861), Bulletin (1873, Ac ) Charleston, Elhot Soo of Nat Ihst (1853), 
Proo (1855, Ac ), Journal (ito, 1859, Ac ) Cmcmaati, Sac of Nat Hist (1870), 
Proc (1876, Ac) Cleveland. Acad of Nat Sc (1852), Annals end Proc 
Dubuque, fowft Inst of Sc and Arts, Trans Indianapolis, Acad of Sc , Trans 
(1872, Ac ) Madison, Wisconsin Acad of Sciences, Ar ts, and Letters (1870), 
Lulletin (1870, &a ), Trans (1872, Ac) Minneapolis, Minnesota Acad of Nat 
,8e (1873), Bulletin New Orleans, Acad of Sc (1853), Proc Portland (Maine), 
Soe of Nat Hist (1850), Proc (1862, Ac ) Poughkeepsie, Soc of Nat Hist (1874), 
Proc (1874, Ac , 1876, Ac) Eochester, Acad of Nat Sc (1881) Salem (Mass ), 
Eisex County Nat Hist Soc (1838, now merged m the Essex ImiiZufe), pubhshed 
the AiaenamNaZitraZisi (1867 OS), afterwards issued by the Peabody Acad of 
Science, as well as Proc (1856, Ac ) and Bulletin (1809, Ac ) Topeka, Kansas 
Acad (ffSe (1867), holds meetings in various cities, Trans (1872, Ae ) 

France —The Institut de Frame (see Institute oi France), which Includes 
five separate academies, stands at the head of all French societies The Soewii 
Philotechnique, founded in 1795 and reeogmred as of public usefulness by a de 
cree of 11th May 1861, has for its object the encouragement and study of litera 
ture, seienee, and the fine aits Two piublie meetings are hdd annually Tlie 
Amivaire (1840, Ac) is ite literaty organ The Socicfe d Encouragement pour 
V Industrie NahonaUwas founded in 1801 for the amelioration of all branches 
of Blench industry, and was rpcogniaedbythe state inlS24 Prizes and medals 
aie ottered It publishes a Bulletin The Acadimie Nationale, Agricole, Manu- 
factunere, Gonvmcrciale was founded by the due de Montmorency in 1830, and 
also offeis piizes and medals, and brings out a Bulletin (1830, Ac ) The Asso- 
ciation Frangaise pour I Avancenient des Sciences (1871), founded on the model 
of the British Association, holds migratory meetings and publishes Connies 
lUndus The scientific congresses whose ongin was due to the initiation of M 
A de Caumont have been noticed at the begmnmg of the aiticle 
The departmental societies are v try numerous and activ e The chief are the 
following Abbeville, Soc d Emulation (1797), Mem (1797, Ac) Aeen, Soc 
d’Agr ,Se,et Arts (1784), Eecuoil (1804, Ac ) Aix, Acad das 6c , Ac (1829), based 
on hoe des Amis de la So (1803), Meia (1819, Ac) Alais, Soc Sc ct Litt (1868), 
Bull (1868, Ae ) Amiens, Acad , based on Soc Litt (1746), Mem (1835, Ac ) , 
Sac Linndenne (1838), Mem (1866, &o ) Angers, Soo Acad de Maine et Loire 
(1857), Mem (1857, Ae ) , Soc d Agr , t&c (1818), Mem (1831, Ac ) , 60c Lim de 
M et L (1852), Annates (1853, Ac ) Angouleme, Soc dlAgr , Ac , cZs Za CharerUe 
(1803), -4?i7taZes (1819, Ac) Annecj, Soc jFZonmo-JiZane (1851)> Anmtes 
Ae ) and Rev Saioisienne {I860, Ac ) Apt, Soc Litt ,Sc,et Art (1863), Annales 
(1865. Ac) Arras, AcofZ (1788), Mem (1818, Ae)and other publications Autun, 
Soc Muenne (1836), Mem (1837, Ac ) and other publications Auxene, Soo des 
Sc (1847), Bull (1847, Ae ) Bar-le Due, Soc deslMlres, Ac (1870), Mem (1871, 
Ae ) Beauvais, Soe Acm (1847), M&m (1847, Ac ) Besanson, Acad des Sc , 
t&e (1752 , suppressed m 1793 , re-established 1805), Skmces publ (1806, Ac ) , 
Soe tlEnuMm, (1840), Mem (1841, Ac) Bfeiers, Soc Arch , Sc , Ac (1884), 
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Hull (1836, Lc, ) Blots, Soc des Sc et Lettiea de Lmt et Cher (1836), Mtni (1833, 
&.e ) Bordeaux, Autd (1712 , suppressed 1793 , re established 1816), Adts 
(1839, &c). See Lin% (1818), Bull (1826 29) and Ades (1&38, iic), Soc des Sc 
(1S50), JVJom (1 &ij 6, &e ) Boulogne, Soc Acad (1863), Jlfcm (1864, &c ) Bourg, 
Soc d Emulation (17S3), Comptes R (1802 22) and ^tuiales (1868, &c ) Bonrges, 
Sor Jhst , Ac , dll Cher (1849), (18o7, &c ) Caen, Acad Nat (1652), Mem 

(1754 60 and 1822, Ac), Soc Linn (1823), Mem (1824, Ac ), mi Bull (1855, &c ) 
Cambrai, Soe d idnulation (1S04), Mem (ISOS, &e ) Cannes, Soc des Sc (1868), 
iVem (1869, &c ) Gluinbeiy, Acad (1819), Mem (1S25, &.e ) Chateaudun, Soc 
Dunoise (1864), Bull (1S64, Aa ) Cherbourg, Soc Acad (17o5), Men (1833, &,e ) , 
Soc Nat (ISjI), Mem (1852, Ac ) Clermont Fenand.^catl (1747), X)WiaZes(1828, 
&.C ) and 11m (18o9, &c) Bijon, Acad (1740, suppressed 1793 , le established 
1800), Mem (1769, <1.0 ) Douai, Soc d Aij) , Ac , du Bep du Nord (1790), Mem 
(1826, <!sg ) Draguinan, Soc d’itudes Sc (1S55), BuU (1856, &c ) Dunl.nk, 
boo Dunleiquoise (ISaU, Mem (1853, &a) Bpinal, Soc d’itiwdafiore (1825), 
Anmles (1831, &c ) B^vreux:, Soc Libre d Agi , &o (1807), Reaieil (1830, Ac 1 
Gienoble, Acad DelpUnale (1789), based on Soc litt (1772), Bull (lS4b, &c ) 
Laon, Soc Acad (1850), Bull (1852, &c ) La Eochelle, Acad (1732 , suppressed 
1791 , reconstituted in lb03 as Lycee Bocheluis and in 1853 vmder its former name). 
Amides (1854, Ac ) Le Havre, Soc des So et Arts (1868), Bull (1868, &c ) Le 
Mans, Soc d Agr ,Aa,dela Sarihe (founded in 1761 , reorganized on several occa 
sions and finally m 1839), Bull (1S33, <Lc ) Le Buy, Soc d Agr ,$c,Ac (1819), 
.iTiiittJes (1826, Ac ) and Bull (1S36, &e ) Lille, Soc des Sc , &,c (founded 1802 
as Soc d' Amateurs), Mem (1819, Ac ) Limoges, Soc d'^r , Sc , &c , de laSaute- 
Vienne (1759), Bull (1822, &.c) Lons-le Saiimer, Soc d£miilalionduJuia{lSV!), 
Mem (1818, &c ) Lyons, Accul (1700), Mem (1845, Ac), Soc d’Agi , Hist Nat , 
&c (mi), Comptec J2 (1806, Ac ) and Mem (1838, &e), Soc Linn (1S22), Anmles 
(1836, &.C ) Macon, Acad (ISOo), Comptes It (ISIS 47) and Anmles (1853, &c ) 
Marseilles, Acad (1726 , in 1766 called Sot des Snences , suppiessed m 1793 , re 
oicanived in 1709, and finally in 1802), Becueil (1727 86) and Mem (1803, &-C ) 
Mean^. Soc Libi e d Agr , So , Ac (1798, reorganized m 1820), PiiW (1833, &c ) 
Mende, Soc d Agr , Ac , du Hep de la loeire (1819), Mem (1827, &c ) and Bull 
(1850, d,o ) Montbehaid, Soc d 1 m (1852), ihn (1852, Ac ) Montpelhei, Acad 
(founded m 1706 as Soc Bogale, suppircssed m 1793 , finally reoiganized in 1S46), 
M&m (1846, &c ) Soo d Hoi ticult , Ac , de I Ilei mlt (1860), Anmles (1860, &c ) 
Moulms, Soo dim de I’Alliu (1846), 3Tm et Bull (ISoO, &o) Nancy, Acad 
de SUnnsloA (1750), ARm (1754, &o ) , Soo des Sc (1873), founded on Soe des So 
Nat de Stiasboiug (1S2S), Mem (1830, <SJc)antl Bull (1800, &c) Nantes, Soc 
Acad de la Lone Inf (1S4S), founded in 1798 as Institut Bepaitnental, Annales 
(1830, A-o) Nepers, Soo Niiernatie(lSjl), Bull (ISSl.Ao) Nice, Soc des Lotties, 
Aa , des Alaea Alai it (1861), Annales (lSo5, ite ) Niines, Acad dii Gaid (1682), 
Mem Niort, Soc de Slaiist Sc , to , des Beux Semes (1836), ilftm (1836, Ac ) and 
Bull (1862, &c) Oi leans, zlcad de Sainte-Croix (1S63), feet etMem (1865, &,o), 
Soo dAgr , So , &e (1809), Bull (1810 13), (ISIS 37), and Jlfew (1837, &c ) 
Pnu, Soo des Sc , Lettm, Aa (1841), Bidl (1841, Ac) Puigueux, Soc d’ igi , 
St, Ac, ie la Dordogne (1820), Annales (1840, &C ) Perpignan, Soo Agr ,Ao,ct 
Litt desFurinks Oi (1833), Bull (1834, &,o ) Poitieie, Soc dAgi , Belles Lctins, 
Ac (1789), Bull (1818, iSJO ) Pnaas, Sac des Sc Nat et Hist (1861), Bull (1S61, 
Ac ) Klioims, Acad Nat (1841), Stances (1844, &c ) Bochefort, Soe d’Agr , 
Belles Leitres, Ac (1806), Tramun (1854, &o ) Rodez, Soc des Lettres, Sc, Ac, 
de VAveyron (1836), Jlfeia (1838, &c ) and Prooes Verb (1864, &c ) Rouen, zlcnd 
0744), Precis Analyt (1744, &c), Soo des Ams des Sc Nat (1864), Bull (1865, 
Ac ) Saint Biieue, Soo d'fm , Bull et Mem (1881, &e ) Saint Etienne, Soo 
d'Agi , Ac, de la Lon e (1856), Pidi! Saint Jean d’Aiigdly, Soc Hist et Sc (1803), 
Bull (1863, &o ) Saint Quentin, Soo Acad (182o), Mem (1830, Ac ) Somur, Soo 
des So ffisi et Nat (1842), Bull (1364, &c ) Soissons, Soe Arch , Hist , et Sc 
(18461 Mem (1847, Ac ) Tarbes, Soo Acad des Hautes Pyrlnies (1853), Btdl 
(1854, &C ) Poulon, Soc Accul du Mar (1811), Mlm (1832, Ac ) Toulouse, 
Acad (founded m 1640, knoTO to 1704as Soo des Xaiifemsies and by other names 
to 1807, when present title was aeciuired), Hist et Mem (1782 90) and Mini (1827, 
&o ), Soo d Hist Nat (1866), Bull (1867, Ac), Soc des So (1872), Bull (1872, Ac ) 
Tours, Soo cl Agr, Ac, dindieet Lone (founded m 1761 as Soc Boy d’Aqr), 
Bee ueil (1763 and 1803 10) and Annales (1821, Ac ) Troyes, Soc Aoad , based on 
See Aoad de I Aube (1801), Mtm (1801, &o ) Valenciennes, Soo dAgr ,Sc,et 
Art9(iasi), Mem (1S33, Aa , 1865, Aa ) nml Bevue Agiieole (18iQ, kc) Vannes, 
Soc Polymatliique du Morbihun (1826), Comptes R (1827, Ac ) and Bull (1857, 
Ac ) Vendome, Soo Arch ,So,et Litt (1802), BuU (1862, Ac ) Verdun, Soe 
Plnloinath (1822), Mem (1840) Versailles, Soa d’Agi et des ArU (1708), mni 
(1799 1864) and Bull (186b, do ) , Soo des So Nat et Med (1832), Mem (1835, 
Ac ) Vesoul, Soo cl’Agr , Ac , de la Haute Saone (1801 , lemgamved m 1S19 and. 
1832), Eetueil Agtonom (1836, Ac), Mem (1850, Ac), and Bull (1869, Ac) 
Viliyle Fiaiioois, Soo des So et Arts (1S61), Bull (1807, &c) 

(JcRWAKV and AusTKiA-IIUNGAEr Agrain, Jugo slavciisla Alademtia oi 
South Slav Arad (1866), vaiiiras publications Altenbuig, Nd(iii/o)so7t Ges d 
0sterlcuides(1317) MiUheil Augsburg, iVatw/oisc/i Pci (1846), Po (1818, Ac) 
Bamberg, Naturforsch Ges (1834), Per (18)2, Ac ) Beilin, ffes mtuif Fiennde 
(1773), Sdzuiijsber (1862, Ac ) Blankonbuig, Natiirwiss Vei des Ilarses (1811), 
Ber (1841, A( ) Bonn, Naturh Vnein (1843), Verhaiull (1844, Ac), Gories 
Ges (1370), Hist Jahrbuch (1880, Ac), Niedenhein Ges (1818, leoignnized 
1839) Bieitian, Natuimss Mcr (1864), Ablmidl (1808, &o) Bitslaii, Sehln, 
Ges f vaterl Kullur (1803), lahresber (1804, Ac ) Brunn, K I Main Schles 
Ges, Mitthell (1821, Ac) Cassel, For f Ncamlimde, Jahresber (1837, Ac) 
Colmar, Sac d'llist Nat (1859), Bull (1860, Ac ) Oiacow, Towareystwo Naulowe, 
aflei wauls Ahademija Uirieietnosoi oi Acad of Science, many pubhcnlions 
ilmtzio, NaUirfoi sell Ges ,Ve)i,uohi (17i6 57) anil Sdhnften(1820, Ac) Dot Zoolog 
Mil (1878) Ddnaueschiiigeii, Vei f Gesah u Natuigcsch (1801), Schifhn 
Dicsdeii, Nairn wiss Qis /sis (1833), Sitzungsbes (1861, Ac) , Gis f Natus u 
IlalKiinde (1818), JahieslM (1848, Ac), Gts f Botaiul u Zoologie, Nunqnam 
Oiiosits (1870, Ac ) Duikheiin, PolZidm, /Valiinoiss Vei , Jahresber (1843, Ac) 
Blbeifcld, NiUituiiii Vei , Jahicsbcr (1851, Ac) Emden, NatuiforsCi Ges 
(1814), Jahresboi (1837, Ac) Frankfoit, Siclcribei gisehr uaturforsdi Ges, 
Museum (1831 35) and AlihaiuU (1851, Ac ) Pieibmg (in Baden), Naturforsch 
Ges (1821), Ber (1858, Ac ) Pulda, Ver f Naiuslunde (1S65), Ber (1870, Ac ) 
Giesson, Ubeihess Ges / Nalur uinl Ilnl Knmle, Ber (1847, Ac) Qoilltz, Obei 
liiusitser Ges d TKics (1770), Maqazin, Naturforsch Ges, Ahhandl (1827, A( ) 
Gorz, Soc Imp Beale, Mem Gottingen, I! Ges d Wissensoh , Anzeiqei (1731), 
Ac), Abhundl (1845, Ac), and Nachr (1815, Ac) Gialv, Nutunoiss Ver , 
MiUhcil (m8,Ac) Giodswald, Na'iiralss Ver imnNeu Vorpotimern, Mitthnl 
(1809, Ac) Ualle, Naturf Ges (1779), Abliawll (1853, Ac), Naturwiss Ver , 
Ac iMnift (1851, Ac) Ilamlnng, Nnluri/uss Ver , AbJiandl (l\A6, Ac) llanau, 
Wettenmsche Gis (1808), Jahresber (1852, Ac) Ilddtlborg, NatuiMst -Mul 
Vu , VcihanrU (1857, Ac) noimannstadt, SirfiTOhiwpiscli mnl Ver f Natur 
wiss , Verhmdl (1819, Ac ) Iniisbiurlc, J'c?di»««d«'»i, Beitraqc (1826 84) and 
Neiia Zfitsohnft ns’/i, Ac) Jena, A Leopold Carol Alad , Athena tm (187D, 
Ac), A Zcnpold Garni D Alad d Naim /, Icopoldimi (1859, Ac ) , Med svatur 
wisi Ges, Jon /eihi hr (1S(>4, Ac) KailsiuUu, Natuiwns Vei , Verhundl 
(lHii4, Ac ) Klaiiscnlmrg, Sicljcubini; Mnsrim, Anncden Leipsu, »S(et7ss 
(ks d n'tss,Be) (mi>, ko )iml Ahhandl (1859, kc) Lcmhaip;, Ges v Guheien, 
Her hmwhniL', N/ilicr wiss Ver, JahteJjc? (1802, Ac) Mapiplim g, Naturum 
Vei , Ahhmdl (1861), Ac) Main/, Rhuu natuifonch Ges (18)1) Mannheim, 
Ver f Natiirl, JahnJni (1831, Ac) Maibnig, Ges fd Oesch nntuuuiss, 
Sihnften (1823, Ac) luul Sitzungblicr (1866, Ac) MeiSBcn, Pci f lordk /sis ' 


(lS4o) Metz, Acad , based on Soc des Lettres, Ac (1819), Mem (1828, Ac ) , Soc 
dHibt Nat , Mem (1S43) and PidZ (1844, Ac ) Nuiemberg, A’^aGiiAisl Ges 
(1801), Abhandl (1852, Ac ) , German Museum, Jahi esber (1854, Ac ) amlAiizeig 
(1853, Ac ) Pesth, Magyar Tudomanyos Akademia or Hung Acad of Sciences 
many publications , Kiralyri Magyar Termeszett Tarsalat or B Hung Soc of 
Nai Sciences, many publications Prague N Bohm Ges , Ahhandl (1785, Ac ) 
and Sitsiingsber (1859, Ac ), Naturhist Vei Lotos, Lotos (18ol, Ac) Pie&sbnig, 
Ver f Nalurl , 1 erhandl (lSo6, Ac ) Ratisbon, F00Z017 mineialog Vei (lS4tj, 
smee 1883 calledNotto wiss Ver ), Abhandl (1S49, Ac ) Reiclienbaeh (Voigtlaiid, 
Saxony), Vei f Naiurl (18o9), Mittkeil Roieredo, Imp Accad (17j0), Atti 
(1826 Ac) Strasburg, Soc dcsSc Agr et Arts (1892), Mem (1811, Ac ) and And 
71843 Ac ) Stuttgart, Ver f uateil Natw h (1822), Jahresber (ISoO, Ac ) Thom, 
Copemieiis Ves (1839) Trieste, Soc Adi latna. Loll Uliu, I ti / Muthem u 
Natuiwiss, Verhandl Vienna, // Alad d Wiss , Henlschnften (1850, Ac), 
and Sitzungshor (1848, Ac), K I Zoolog Bot Ges, Vcrhai^l (1851, Ac), 
Veiein g Verb Naturwiss Keninisse, Schriften (lS(i2, Ac) Wiesbaden, A as 
sauischer Ver f Naturh (1829), Jahrhuchei (1844, Ac ) Ew eibmcken, A atia hiU 
Per (1863), Jahi esber (1864, Ac ) , , v , rr , 

Switzerland Basel, Natar/orsch Ges , Bei (1835, Ac ) and Fcr7iaiitd (185 1, 
Ac) Bern, Naturforsch Ges , MiUheil (1844, Ac ) Ohm, Natuijorseh Get, 
Jahresber (1856, Ac) Geneva, Soc de Phys et d’Uist Nat, Mim (1821, Ac), 
Inst des So des Lettres, Ac , Mem and Bull Lausanne, Soc Vaudmse des Sc 
Nat BuU (1842, Ac ) Neuchatel, Soc des Sc Nat , Mem (1835, Ac ) and 
Bull (1844, Ac) &t Gall, Natuiwiss Ges, Bei (1860, Ac) Solothurn, 
Natur hibt KantonalGes, Jahreibei (1825, Ac) Zuiich, Naturforsch Ges, 
Abhandl (1761 66), Mittheil (1846, Ac ), and Vierteljahrschr (1856, Ac ) , AUg 
Schweizer Ges f d Natuiwiss , Verhandl , Anzeiger, and Henlschr (1829, Ac ) 
Italy Congtesso degli Sciemiati lialimi, (1844 45), Biuriione degli be 
Hal , Atti (1839 47 , 1873, Ac ) Bologna, Atcad delle Sc delV Istit di Bologna, 
Bendic (1833, Ac ), and Mem (1850, Ac ) Brescia, Acead , afteiwaida Ateneo, 
Comment (1808, Ac ) Catania, Acead Gioenia dv So Nat , Atti (1825, Ac ) 
Florence, R Mmeo di Fis e btoi Nat , Arinali (1808, Ac) Lucca, R Acead 
Luichese, Atti (1821, Ac ) Messina, R Accad Pelontana Milan, Acracl Fis - 
Med Statist, Dim 10 ed AtH (lS4t>, Ac), R IsUt Lombardo, Mein (1810, Ac), 
Giomale (1840, Ac ), AUt, (1860, Ac ), and Rendic (1864, Ac ) , Soc Ital ddle Sc 
Nat , Atti (ISOO, Ac ) and Mem (1865, Ac ) Modena, R Acead dt bo , Ac , Mem 
(1838, Ac > , Soo ml dolUSo , Mern (1782, Ac ) Naples, R lUii d Incoragg alh. 
be Nat , AtU (1311, Ac ) Padua, R Actad di be , Lett , ed AiU, baggi (1786, Ac ) 
and Remsta (1861, Ac ) Venice, li IsUt Veneto di be, Ac, Atti (1841, Ac ) 
and Mem (1843, Ac ) , , „ 

Belqium Binsscls, Acad Ray des Sc , des Leities, et des Beaux Aits (founded 
by Maiia Theresa m 1772 , leoigaiuzed m 1S45), Mem (ISIS, Ac ), Bull (1832, 
Ac ), and Aunuaire (1835, Ac ) , Soo Roy des be Nat ei Med (1822), Journ de 
Mid (1843) and Jourii de Pharm (1845, Ac ) , Soo Boy Linn (1835). Bull (1872, 
Ac ) Liege, Soc Roy des Sc (1835), Mem (1843, Ac ) Moils, boc Prov des 
Sc, kc, du llainaut (1833), Mem (1839, Ac ) 

Holland Amsterdam, K Ncdeilandseh Instituut, Proc -Verb (1808, Ac), 
Tcrhandel (1S12, Ac), Tydschnft (1847), Genootschap ter Beford dei Naiuur , 
Ac , Furide, Maanblad (1807, Ac ) and IVeihcn (1870, Ac ) , IloUandsche Maat 
sGiappij, JVeihen (1810, Ac), JT Alad van Wetenseh , Veialagen (1853, Ac), 
Verhandel (1854, Ac), uni. Jmrboeh (1857, Ac ) Ainheim, Natuuihundig OanooU 
scliap, Tijdschnft (1844, Ac ) Bcis le Due, Pt ovvno Genootschap, Ilandehngen 
(1837, Ac ) Gioningen, Oenontbchap, Vei si (1863, Ac ) Ploailoni, 

Hollaiidsche Maaischappii dcr Wetenseh , Veihamlel (1754, Ac ) Tlie Hague, h 
Zoolog Botamsch Genoottchap, Feisl (1864, Ac ) Luxeiubouig, Soc des bi 
Nat ,Publ (1863, Ac) Middelbiirg, Zeeuwsch Genootschap der Wetensth , Vei- 
haiidel (1769, Ac) and Arc7u6/(1866, Ac) Htiecht, Fiovino Genootschap van 
Runsten en Wetenseh, Veihandel (1781, Ac ) and AanteCkeninqen (1845, Ac) 
Batavia Bataviaasch Genootschap van Runsten en Wetenseh , Verhandel (1779, 
Ac ), Tiidschrift (1852, Ac ), and Notulen (1804, Ac ), Natuurh VermmH 
Ncdeil Indie, TijdschriB (I860, Ac ) and Verhandel (1856, Ac ) 

Dukmabk Copenhagen, K Hanske Vidcnshaiei lies Schkab, based on lijobcn- 
JiavnsI.eSelskab (1743 ISIS), Sknfter (1781, Ac) and Afkandlingei (1324, Ac), 
Naturhut Foreiiing, Meddclelser (1849, Ac ) 

SwEnnN Gotteubui g, K Veteiiskaps och VtUerheU Sanhulle, Ilandlingai (1778, 
Ac) StoolJiohn, IC Svenska Veienslaps Akadenn, Ilandlingai (1740, Ac) and 
ArberatteUcr (1S20, Ac ) TJpsala, E Vetenskaps boueteten, Acta (1720, Ac ) 

Norway Christiania, ™' 

(1832, Ac ), Videnskabs Stnshiwri., z-urm 
Vidensl ^Uab.bhiftci (1817, Ac) 

Spain Madrid, It Acad da Cicn Exactas, Fis , 1/ Nat , Mem (1 850, Ac ) , Sot 
Espaii de Hist Nat , Anales (1872, Ac ) San Fainantlo, li Arad , Mi m 
Russia biezd Russkikh Fesicsivotspyiaiely (Meeitng of Run Natuiahsts), flist 
meeting at St Pctcislnug 1867 68, Tiudy 01 Tians (ito, 1863, Ac ) IJoipal, 
Natuifoi sell Ges ,Biieuiigsbei (1863, Ac ) and Mre/uw (1854, Ac ), Gdihitc Estniuht 
Ges , Vmhandl (1840, Ac), Sdiiifien (1%1, &o ), and bit-unqsber (1866, Ac) 
Ilelsmgfois, Soc Sticnt I'cniitca, Acta (1842, Ac ) Kiimimt?, Naturfui sell Gfs 
Kazan, Soc of Natuiahits at Uinversity, Pi otoholy (1870, Ac) and Tiiidr/ (1872, 
Ac) Kharkoff, Soo ofSiientisis at Uiiiv , Tiwly (1870, Ac )and Pioloh)hi(l87Q, 
kc) Kiefl, Soo of Nairn alisH, Zapiski Moscow, Imp biic of the F 1 iciuh of 
Nat Hist , Anthrop , Ac , Izniestiya or Bidl (1865, Ao ) , Soc Imp des Natui a 
lutes, Mem (4to, 1 SOC) and Pid7 (8vo, 1829, Ac ) Odessa, Sor of Nului alish of 
Neiv Russia, Zapisli (1872, Ao ) and Protololy (1874, Ac ) Riga, Natuifoi sih 
Vu , Con Bkitt (1840, Ac) and Aiheiien (1865, Ac) Bl Pctcisbuig, hoc of 
Naturalists, Trudy (1S70, Ac ) Waisaw, 600 oflnends of be , ItoLzniki (1502 28) 
Roumania Biieliarcst, Soc Auid Romdnii, Annnhle (1 8ii7, &c ) 

Central and Bourn: Ami rioa Bogoti, Soc dc Nahnalistas Neo Guumhnns, 
CoiRmbMuones (1860, Ao ) Buenos Ayies, S’oc CienUfica Argentina Caincas, 
Sot de Cienuas, BoJetiii (1893, kc) Coidova, Acad Nation , Bol (1871, Ac) 
Guatemala, IiisR/ Mac ILivana, Aoud de Cicn , Anaks (18M, Ac ) Mexuo, 
Soc Mb, dcHibi Nat ,IaNcauialeza(18b9, Ac ) Eioda Jnnciio, /‘akiZiaCiewZ , 
Ai iliivos (1858, Ac) Santiago, Sot de Hist Nat 

II Matiiimatics 

Many of tlio gencial scientific societies (sec class i )]ia'vo niathemaiical and 
otliui special sections Among defunct Luglihh societies may be mentioned 
the Mathemalicttl banety, which useil to meet in SpiiallluldB (17171815) and 
jiossesscd a libiary, and the Cambridge Aiiidytmil binicty, which published 
Memmis (4to, 1813) The Tnndon Mafhtinaiictd Hoiirty, Proi (1865, Ac), and 
the Fdmlntrqh Mammatual ,Sociei!i;(188 i), J'roi (188 i, At ), aie Bidl lloiiimlimg 
Fbancl Fill is, Soc Mathiin de B ranee (1872), Bull (187!, Ac) Oi RMANY 
Beilin, Mathem Vei (let Uinv (1861), /Jo (1870, Ae ) Cassd, Gcmneler-Vei 
(1878) Diesdcn, If? jnaltisefi GtomeZer (1854), .Mrrsber (3861, Ae ) Ksseii, 
/'(Zdmmer Ppr (I8(i9) Piankfml,/'?ii/i 17 r (1824) Gnttingen, Jl/aSiermd Vei 
(IbiiS) Ilambuig, Mafhmit Ges (1690), MUtheil lumigslieig, Gtimiein-Vei 
(1872) btwslnng, Gmmeler J’'tr (1381) BUxilgnii, Ikutschcr Gioiiirtn Vei , 
Zeitsihrift (1872, Ac) Hon and Amsteidam, Genmtsihiip dcr Maihermt 
n eteiiiek Kuiistnetlimngen (1782 8S), Mengelwerkeii (l7d'\ l«3(i), and j4rcZue/(l 8,56, 
Ac) faPAiN Valladolid, A* Acad cA MaZcmndi ns (180'i, Ac ), now dinsolvod 
RtrsBiA Moscow, Miitheinat Soc Jai>an Malhmat hoc of Tukio, Journal 
(1878, Ae ) 
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III Astronomy 

Astionomical obseu atones and then puhlicatjons h<ne been already ti cited 
article Oeservntorn The Tomd AUmnovutul Satiety 
Y as founded in 1820 undei the title of Ai.li onoiaical Soi lety vf Loudon, and was 
incorporated on , th Mai ch 1331 It occupies rooms in Burlington House, and 
lias published A^«ious (1822, ) and Monthly hLoticet, (1331, 4.c ) There are 

also societies at Biistol (ISnO), RepoUs, Lueipool (ISSl); and Leipsic,dsf/o/io 
iiutche Ges (1803), PuU (iSOo, &.c ) and Vici tUjah, ijt (ISaa, Ac) 

IV Phnsics 

The Phytual Society of Loudon. \\a.s founded m 1874 and i egistered under the 
Companies Act , it ha's publiblied Pi uctedinrj^ (1S74, Ac ) Tim London Ektti luiJ 
^ K«isctcJio»(6 (1337 40, \ol 1 ) andPiomedinos 
(1S41 43) fall W Siemens was one of the oi igmatoi s of the Society of Telciji aph 
Lngineeit and Elei ncianc, winch was founded m 1S71 and registeied m 1883 
Joimial bbrarj of electiicitj and magnetism and publishes a 

UNirnn STA.TES Chicago, Awe/ Elettnuil Soc ,Jouin ni,7S) New Yorh 
MUional Tckgr Union, lelerjiaphei (1SG4 70) Fp\nce Cainbrai, Sot Man 
nitique, Aiejutes (1845) Paris, Soc hune de Phys (lecogiiized as of public 
iiwlity on 15tlL January ISSl), Lull Germnny Beilin, Physikalische Ges (1&43) 
FoUic/iiitte dei P/iyiil (1847, i.c ), Elel tiotethnisih Vei OS77), Zheht (ISSO 
ka) BisAsxxi, Pkyail ahttlier Vei FionlAoit, Physihilisthei Vet , Jahesbei’ 
Atccid. chile Sc Pis e Matem , nemlic (18o6, Ac ) and AtU 
(1803) Home, ‘iot degh '^pettiostopibti Ital HoLLA.^D Rotteidani, Bafacdit/i 
OenootbUiap lan PioejoiuUi uinilehjle nijihegeerle, Veihandel (1774, Ac ) 

y CHEMISTBa 

Phaiiuaceutical societies are placed in class Yin (Medicine Ac) Tlio 
Chemital Soon ty of Londo a fot the promotion of chemistry and’the sciences 
iinmediately oonneeted with it was instituted on 23d Pebraary 1841 a charter 
of incorpoiation was obtained in 1S4S It publishes Memous (1S4H. Ac ) and 
Quaiteihj Join ml (1840, Ac) Clieimstrv and its connexion with the arts 
and agiicultmal and technical niatteis, foim the subjects of the Institute of 
U^enust) y, founded on 2d Septembei 1S77 and incorporated on 2d October ISTV"^ 
The Society of Olieuiitid Industry (1881) is specially deleted to the branch of 
cliemioal engmteis The Society of Public Analysts publishes the Analyst (ISIo, 
Ac ) ilm oldest of the numeious photogiaphic societies is the Photogiuvhic 
Society of Gnat Lntain (1853) which issues aJomnal Tlie Panjal Ccllenc of 
(hcmiitiy was founded in July 1845, and had a brief career, it published 
hf'ports (1840) Tlie Cavendish 6ooicJi/was instituted m 184b foi the publica 
twn and translation of woiks and papers on chciiustri It came to an end in 
1873 after liai mg issued SO vols 

Uniied States New York, Amencan Chemual Soc (lS7b), Pioc (1876) and 


Jena, Chem Ldbonit IVuizburg, Cheimsche Ges (1S72) Bohemia Prague, 
Spolek ^lemikii CeslycTi or Soc of Bohemian Chemists, Zpraiy or Tnins (1872 
"tissiA St Peteisbuig, iJitss Chem and Phys Soc at Univ , Jounud 
\1S09, Ac ) 

VI Geology, Mis-eralooi , avd Paleontology 
A mong those the Geologiccil Society of London, founded m 1807 and incorporated 
i”iP°rtaut , it has published Pi oceedinys (1834 
46), r7a»isa(,iiO)is(1811, Ao ), and a Quarterly Journed (lSi5, &o) The GcoZomsls’ 
Association was instituted in 1868, and issues Proceedings (1859, Ac ) The 
Mineialoyical Society (1876) has united with it the Ciystallogieal Society, rt issues 
t '® Mijieudoffiocd Magasine (1876, Ao ) The Palwontograplncctl Society was 
lounrleo. in 1847 for the delmeation and description of Biitish fossils , it issues 
Pxibhcations (30 vols 4to, 1847, Ao ) Tire Coi imallLoiial GeologiealSoeietyai.U) 
doxotes special attention to the mining interests of the county, and publishes 
Transactions (1818, Ao ) It holds its meetings at Penzance In Scotland thei o 
are the Geological Society ofEdinbiu gh (1834), which has Transactions (1870, Ac 
and the aiaigow Gcologvcil Society (1858), which also has Transactions (1860 
Ac ) The Loyal Geological Society of Ireland (1832) is chiefly directed to the 
geology of the countiy It publishes a Journal (1837, Ac ) There are also 
the Geological Associations of Leeds (1874) and Lrveipool (1880), Trans , the 
‘Societies of Liverpool (1860), Pi oo , Manchester (1838), Trans , and Norwich (1864) 

2 1 oc , and the Yoi kslm e Geological and Technological Society, Proa (1839, &c ) 
Unitee States LouisviUe, Ky , Ohio Falls Geolog Soc San Francisco 
California State Geolog Soc (1876) France Lille, Soc Gcol du Noid (1870) 
Auiicdes (1874, &c ) Ilane, Soc Geol de Fonnandie, Bull (1873, Ac) Pans, 
.Soe Gcol de France (1830, recognized 1832), awards the Prix Yiquesnel (£40) 
cyeiy three yeais. Bull (1830, Ac ) and Jllem (1833, Ao ), Soc Franc de Miner 
aioptc (recognized ISSb), fonneily Soi/ Mineral de France, Bull Saint-Etienne, 
boo d'liid Minii ale (ISOcy, Bull (1855, Ac ) Germany and AtrsTBrA Hunoary 
B erlin, Deutsche Geol Ges (1848), Ztschi (1849, Ac ) Bnrnn, Werntrscher Geol 
Ver , Jahreshei Barnistadt, MittelrheiniscTier Geol Ver (1851), Mittheil (1855, 
Ac ) Dresden, Gebirgs-Ver (1855) Pesth, Geol Ver f Ungarn Sowitzeeland 
Schweizeiische Qeol Ges (1882), section of AZZff Schiu Ges Zviiich, Schueis 
Palaontol Ges (1874), AWiandl (1875, Ac ) Italy Soc Geol Ital , founded at 
the second International Geological Congress Belgium Antweip, Soc 
Palcontol (1857), Bull Cliarleioi, Soc Palcontol (1863), Documents et Itavports 
(1866, Ao ) Lidge, Soc Geol de Belgique, Annales (1874, Ac ) SwEDrn fatock 
holm, Geologisla Foremng, Forhandlinqar (1872, Ac ) Russia fat Peteisburo-, 
Imp Russian Mineralog Soc , Tmns (1830, Ao ) Argentine Bepublio Buenos 
Ayres, Soc Pedeoniol 

VII Meteorology 

The International Meteorological Congi ess first met at Vienna in 1873 Tlie 
Royal Meteorological Society (1850) of London xvas incorporated in 1866 , its oigan 
is Quarterly Jew nal (1873, Ac ) To tins must be added the Bi itish Raij^ll 
Society and the Scottish Meteorological Society, winch holds its meetings at Edm 
liiugli and issues a Jmrml (1866, Ac ) Port Louis (Mauntius), Metwrolog Soo , 
I runs (1853, Ac) Pans, Soe Miteorolog de France, Annvmre (tSid, Ac) and 
Nouvelles Meteorolog (1308, Ac ) Hamburg, Deutsche Meleorolog Ges (1883) 
Ztschr Magdobiug, Ver f landwirthscli IFetterUmde (1881) Meissen 
Gcsellbch Ibis Vienna, Oesterreicli Ges f Meteorol , ZeUsehuft (1860, Ac) 
Modena, Soo Meteorolog Ital ' 

VIII Microscopy 

The Royal Microscopical Society (1839, incorporated 1866), with Transactions 
(1842 GS) and Journal (1869, Ao ) , the Quelett Microscopical Club (1866V with a 
J oui waZ (1868, Ac ) , and the Postal Microscopic Society (1873), also with a Journal, 
London Thei e ai e suburban societies at Baling (1877), Hackney 
(1877), Highbury (1878), South London (1871), and Sydenham (1871) Amongst 
Those in the provinces may be mentioned the ones at Bath (1869). Bu-mingham 
(1880), Bolton (1877), Biaafoid(lSS2), Bristol (1843), Carlisle, Chichester (Trans ), 
Croydon (1870, Trans ), Dublin (1840), East Kent (1868), Liverpool (18b8, Vans Y, 
Manchester (1880), New Cross (1872), and Sheflield (1877) In the United fatates 
Ilia State Microscop Soc o/ JZZiiiois publishes the Leas (1872, Ac ), Buffalo, Auicr 


°flia-‘OscopiAb, NewYoik, Miooscop So, Brussels, Soc Beige ch M,<,o 
(1S75, Ac)aud J)iurtZeA(IS7b, Ac ) Beilm.G'e. t Mi},o 
Mop (lSii),ZtbUn (ISiS, Ac) Hanoi Cl, Oes J MiUObkop (IST'i), Ja/uu7je? 

IX Botany and Horiiculiuke 

Lmnsuin societies, which usually deal with both zoology and botani, aie 
placed in the gtneial class (No i ) The iongies International dHonicihtiue 
niat met at Brussels in lSb4 and the Congreb Iniei national de Botamque at 
Amsteidamin 1805 llieRoyal Lotauir Society of London (incorpoiated 1889) has 
Regent s Park, and issues a QuartedyRecoi tZ(lSS0, 
Ac ) The Royal ffoi tuultuial OocieUj (established in 1804, incorpoiated m ISO') 
Ins giirdens at Chiswick, and publishes a Joui nal (lS4fa, Ac ) The chief pro 
1 incial societies aie— Aberdeen, Moi th of Scott Hot tic Assoc (1879), Ii ans Aj 
fai oath, Hortic Assoc (ISSO) Bnmingham,Bot aed I/ortic Soc (1830), paidum 
Dubbn ioi/ Roitic Soc (1830) Edmbui gli, Bo{ ioc (isib), Doc (1837, Ac ) and 
Trans (1844, Ac ) , fa/oJbJi Ai Joiic Soc (18j 4), T/ans , Ciyptogaviic Soc ofScotl 
(ISi J) Canada Kingston, Lot Soc of Canada (ISCO), Annals (18bl, Ac ) 
p Cl Bobtim, Iloifu 8oc (1829) Etw \iirh, Poiiry DotanualCluh, 

Dull (IS)O, Ac ) faaii Fiancisco, State Hoilic Soc Fhanoe Beauims, Soc 
d Hoi tic et de Dot (IShi), Bull (lSb4. Ac ) Bordeaux, Soc d Hoi tic Uharties, 
^ dlloilic eideViticnltuie Chaunj,.Soc de Pomologie Dnoii,5ot dlloilu 
Fontenay le Comte, Soc dHortic Lisieux, Soc d Hoi tic et de Lot (ISbb), Lull 
ne-ri ^c dHoitic Puitique (1844), Lidl (1844, Ac), Soc Lot 

(ISi 2), AranaZes (IS, 2, Ac ) Soc Pouologique (1872), Lull (1872, Ac ) Moubns, 
Soc d llortic Nunes,, Soe d Hoj tie Niort, Soc d Hoitia Oileaiis, Soc d I/orti, 
Soc Fat dlloitic (1827 , declaied of public 
utility 1852), Journal , Soc Bot de Prance, Lull (1854, Ac ) Rouen, Soe Centi 
dHo.lic faaintGermam eiiLaye, Soc cZ Horttc Seiilis, Soc tZHortic Tioips, 
Soc d Aortic Veisailles, Soc d Aortic GERMANvand Austria Hungary Beihii 
Rot Fei (1859), FcrtofZZ (1869, Ao ), Be-utscZie Rot Ges (1882), Hoiticult Ges 
Blankenburg.Bot Fcr Bonn, Rot Per (fSlS), Jah.esbei (1837, Ac ) Dresden, 
MoiaGes f Bot, Mittheil (1841, Ac) Erfurt, Gaiteiibau Ver Frankfort 
GaitenLauG^ Freiburg, Aot Fei Gorhtz, GajtenZaa Fei Gotha, TZi-unnow 
Gai tenbaii Ver Klagenfurt, Kai ntnermhe Gartendau Ges Landshut, Bot lei 
08b4) Memmgen, l ei f Pomologie u Gai tenbau Mumch, Laierische Gai tenia it 
H Baiei ibdie Hot Ges (1790), Flo, a (1818, Ac ) and Eepertoi luni 
(1804, Ac) Beutliiigen, Poinolog Inst Sonclershausen, Bot Vei fetuttgait, 
OaitcnhaiiGes ,Floia Vienna, X h GaitenbauGes , Botan Vei , Virhandl (1851, 
Ac) VV emiar, Fei / BZimisti7„ Wurzburg, Pot Inst , A>b, ifm (1871, &.e ) 
^7^rr^\ Hid , Atti (1878, kc ) Belgium Fcdciatwndes Sor 

d Hot tic de Belgigve (18b0), Bull Antwerp, Soc Roy dHmtie et d’Agi , Soc 
I Soc cl Hoi tic et de la Bot feubsels, 

Soc Roy ^Bot (18b2), Buzz (18b2, Ac), Soo Roy de Flore, Soo Centi cl'Arliorir, 
Aniudes Liege, Soc Roy d’ Hoi tic Holl«,i> Ley&eTi.Xedeil Bot Veieen Liixeiii 
de Bot , JZeciteiZ (1874, Ao ) Nimeguen, JSiderl Bot Veieen , Aichuf 
(18,1, Ac) Denmark Copenhagen, Bot Jo, ouny, I idisZ.n/t (Ibbb, Ac ) 


182b, incoiporated 1S29) is famous for its collection of live animals m iti 
gaulens at Regent s Park It publishes Proceedings (Svo, ISoO, Ao ) and Tran, 
actions (4to, 1835, Ao ) The other metropolitan societies aia — Bi itish Oi iiitho 
logibU Union (mO), Entonwlogical Society of London (ISdi), Ti ans (1834, &c), 
National Fuh Cultuie Association (1883) lire Mamie Lwlogical Association nf 
Gieat Dntam (1884), foi the study of niauiie food fishes and shell-tish, has a 
laboratoiy at Plymouth The Royal Zoological Society of Ii eland (1881) has 
gardens m the Phoenix Park Tlieie is the British LeeUepeis Association 
(1874) Australia and New Zealand AuclCand, AcoZimatisatioTi Soo Bus 
hane, Acclmat Soc Chiistchurch, Aecbinat Soe Melboriine, Zoolog anil 
Acdvmat Soe of Victmia, Report (ISHl, &.a) Sydney, AccZimat Soo of NS 
IVales, Report (1862, Ac), Entonolog Soc of N S IV , draia (1803, Ao ) Wei 
Inigton, Westland Nat and AetZinwf Soo Africa Cape Town, Zoolog Sot 
Port Louis (Mauutius), Soo d'AcUmat Canada Tyionto, Enmiolog Soo , 
Becleepei s’ Assoc 

Uniied Staies Cnmbiidge, Nufkill Ornitholog Club, Quart Bull (1876, 
At ), and Bniomolog Club, Psyche (1874, Ac) Cincinnati, Zoolog Soo (1874), 
Report (1875, &o ) lUinois Centi al Leeleepcrs' Association Philadelphia, Zoolog 
Soe (1873), Report (1874, Ac ) , and Amer BnUmolog Soe , merged in the Acad o} 
Nat So Washington, Biolog Soo , and Entomolog Soc France Alais, Soc 
Seneicole, Bull (1876, &c) Amiens, Soc d Apiculture, Bull (1876, Ac) Oler 
mont, Soo Oentr dIApioult , Bull (1875, Ao ) Lille, Just Zoolog aWiineiem, 
Trarana: (1877, &c) Pans, Soc Nat d’ Acclmat (1854), BuZZ Jl/eiisweZ (1854, 
Ac ) and Chron Bimens <1875, Ac ) , Soo Zoolog de France, Bull (1876, Ao ) , 
Soc Bnionwlog de France, and Soo de Biologie, Comptes Renans (1850, &c ) 
Germany and Austria Hungary Wanderversammlmg Deutschei Biemmuchtci, 
Fer/wndZ (1856, &c) Bendorf, AlUimat -Fer Berlin, A/AZmat Fer (185b), 
Zeitschr (1S58, Ac), Central Inst f ALUimat , Mittheil (1869, &a ) , Boutsihi 
Zoolog Ges , DmitsAhe Oi niXhologen Ges (1846), Ber (1850, Ac ) , Deutsche I iscli- 
tjei Fer, Publikat (1871, Ac), Deutsche Entomolog Ges (1856), Entomolog 
Zeitschr (1857, &o ) , Fe< min Beford des Seidenhanes, Jahreshei (1869, Ac ) , 
Physiolog Gcs,Feihandl (1877, Ac ) Breshm, Physiolog Inst , Studieii (ISSl, 
Ac ) , Ver f Schles Insektenkuiide, Zeitschr (1847, &c ) Biunswick, Deutsche 
Ornitholog Ges Carlsruhe, Badischer Ver f GeJlugelzucU, MomtsUatt (1872, 
Ac ) Frankenbeig, BusiieivmiriJiscliaftl Haupt Ver , Sachs Bienenfreund (lSb5, 
Ac ) Fiankfort, Zoolog Ges , Dor Zoolog Gai ten (1860, Ac ) , Deutsche Malalo- 
zoolog Ges , JoJiibueh (1874, Ac ) and Naohrichtsblatt (1869, Ac ) Halherstadt, 
DeuUohe Ornitholog Ges , Halle, Ornitholog Central Ver Hamburg, Zoolog 
Ges , Ber, 0.862, Ac) Hanovei, Bienenwirthschaftl Ceniral-Ver , Centralblatt 
'*865, Ac) Leipsic, SacZis Seidenbau Ver , Zeitschr (1868, Ac) Munich, 
^ itomlog Ver (1876), Fisdherei Ver , Mittheil (1876, Ac) Nordhngen, Fci 
Dmtscher Bienenmrthe, JB -Zeitung (1845, Ac ) Ratisbon, Zoolog -Mineralog 
Fer (see class i ) Stettin, Ornitholog Ver (1873), Jahresber (1873, Ac ) , 
Entomolog Ver (1837), Ent Zeitung (1840, Ao ) Tiiest, Zoolog Inst u Zoolog 
Station, Arbeiten0878, ko') Tmppaa, Sehles Bienenzucht Ver (1873) Vienna, 
Entomolog Ver , Embryolog Inst , Mittheil (1871, Ao ) , Oi nitholog Vei Wiiiz- 
bnrg, Zoolog -Zootomisclies Inst (1872), Arbeiten (1874, Ac) &witzeeland 
B ern, Schweiz Entomolog Ges Geneva, Assoc Zoolog du Liman, Soc Ornith 
olog Suisse (1865), Bull (1860, Ac ) Italy Oasale, Soc Lacologiea, Loll (1860, 
Ac ) Florence, Soo AMnUna Ital , La Seneieultuia (1865, Ae ) , Soo Entono 
log ItaL , Bull (1869, Ae ) Naples, Zoolog Station, Mittheil (1878) Palemo, 
Soo diAcdimaz , AUi (1861, Ac) Pisa, Soc Malaeolog Ital , Bull (1875, Ae) 
Rome, Soc di PisieoU Ital (1872) Belgium Antweip, Soe Roy de ZooXogie 
Brussels, Soc Roy de Zoologie , See Entomolog de Belgique (1855), Amiales and 
Bull (1857, Ae ) , Soo Malaeolog (1863), Annales (1863, Ac ) and Proces Verb 
(1872, Ac) Holland Amsterdam, K Zoolog Genootschap ^‘Natura Artis 
Magistra, ’ Jaarboehje (1852, Ac ) and 2 ijdschr (1863, Ac ) The Hague, Nederl 
Entomolog Vererni , Tijdsehr (1857, Ac ) Rotterdam, Nederl Dierlmndige 
Vereen , Ivgdschr (1874, Ao) Norway Bergen, Selskabef Jbr Norges Fisheriei 
Sweden Stockholm, Entomolog Foremng Russia Moscow, Acclimat So 
fat Peteisburg, EitssiawEretomoZoy Soc Argentine Repubi lo Buenos Ayits, 
Soc Zoolog Argentina, Period Zoolog (1875, Ao ) , Soc Entomolog Argent 
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SOCIETIES 


S-I ANTHROPOLOoy 

The 6o)iga5 InUrnational d Anthi opolofiie it d AiJiiologie l‘t ehiAontiues held 
lib first meeting at NenchatelmlS<j6 , itibbiiesCowi^ifts JJertdMs(lSOb, A-e) The 
Anthropnlor/iuil Imtituie oj Gnat BnUim and Inland lias founded ui 1S71 
upon the hthnologiud bocieUj (1843), which published a Jow nal (ISIS DO) and 
'Imnsaations (lbj9 e')), and the AnihropologitMl Society (lSb3), 11111011 issued 
MomomilSbd o9) and the Aiithi ojioloj/ual Iici>icu/{lSG-i-70) Ihe Institvie bimgs 
out a Journal (IbTl, Ae ) 

United Sta-tes Abktahila Anthropolog Soc Kew York, Amei Ethnolog 
Soc , fianb (Ibij 58) and hull (ISoO 01), Anthiopoloff hut , Join n (1871, Ac) 
kVablnngton, AntSiopolog Soc Fmucc Pans, hoc dAntliiopoloffie (lSo9, le 
cognized ISol), JjhH and jUem (ISoO, Ae), Soc dEtlinogi , Aiinuaiie(lSo2,&.c ) 
aiidiiCi'i{e(lbLi9, Ac), 5oc des Iraditions hopulanes (iSSu), iJtwte Gekwani 
and Austria Hungary Beilin, Ges } Anth opologie, Lo (lSb9), Ztschi (1870, 
Ac )and Veilmndl (1871, Ac ) Brunswick, BeutscheQes f Anthi opologie, Archiv 
(IS70, Ac ) and Coi > -Slatt (1S74, Ac ) Gottingen, Anthropolog Vei , MUtheil 
(1874, Ac ) Leipsic, Ver f Anthropalog , Ber (1871, Ae), afteiw aids joined to 
the 7cr dei hull Munich, Ges f Anifiropolog (1870), Buii- (1870, Ac ) 
Stuttgart, Aiithropolog Ges Vienna, Anthropolog Ges , Mitthed (1S70, Ac ) 
Italy Florence, Soc Jtal ill Anti apologia, Anhivw (1873, Ac) Swedun 
Stoekholin, Anti opologisla Sallslapet, Tidslr (1875, Ac) Spun Madrid, 
Soc Antropohg Mp , Jtevista (1ST3, Ac ) Havana (Cuba), Soc Antiopolog 
Russia Imp Soc jot Fruiids of Reseat ch mllat Sc , Anihiopologti, Ac 

XII Sociology (Economic Science, Statiatics, Law Education) 

The international societies are the Asbooiitiioii Inteniatiomle pour h Pi ogres 
des Sciences Souales and the Coiigres Inter mUoiial de Statistique, which first met 
at Brussels in 1853 Both have issued Comptes Bcndui, The Uongi esIiUeo national 
dc Bien/aisanoe may be traced to a suggestion at the Congres Pemtintiaire held 
at Frankfort in isar The arse meef-TTirr tn<iL nlar-e. at -Rnisspls m ISRh Thf. 


The 


_ _n 1304 thB&ooiefy/oi Promoting the Amendment of the Law It holds a yearly 
migratory meeting, and publishes Iiaiisuctions (1858, Ac)aud Social Science 
(IStb, Ao ) The StatiAwal Society (1834), with a Join nal (1839, &c ) , Political 
Jieomiiuj Chib (1821) , Cohden Club (1868), foi the diffusion of the political and 
economical piinciplea with which Cohdeu’s name is associated, having 1 arious 
publications, Institute of Actmincs , Institute of Chartered Aecmmtants (1880) , 
and the Institute of Baiileis (1879) meet in London There oie also the Man- 
ckestei Statistml Societi/ (1833), with Transactions , the AUmiial Soaetv of 
Bdiiibtii gh (1839) and the Social and Statistual Society of Inland (1847), with a 
Join nal, at Dublin After the Inns or Court (5 ji ), the most important of 
English legal societies is the Iiwoipoi ated Law Society of the United Kingdom 
(1827, mooi pointed 1831), it began couises of lectmes for studentb m 1833, and 
was appointed legistiar of solioitois ten yeais latei, and obt lined supple- 
mentary charteis m 1845 and 187S , it has fifty provmeial law societies in 
association The Venilain Soaietg (1846) publish^ a few books and came to 
an end The Selden Sooiety for the promotion of the study of the Instoiy of 
law was established m 1887 The heaclquaiters of Uie Association foi the 
Befom and Codification of the Zaw of Nuiwm aie in London, but conferences 
die held in vauous Continental towns The Institute of Patent Agents (lucoi- 
porated lb82) issues Transooiioiis The Juridical Society of Edinbui gh (1773) 
has published fiv e editions of a Complete System of Coimyanung The Aschaiii 
Society was founded in 1S79 for the improvement of educational methods, 
and the Sooiety for the Development of the Science of Education (1875) issues 
Transactions 

United States Boston, Amer Assoc fir Promotion of Soc So , Amer 
Statist Assoc , Collections (I8i7, Ac) New York, Soc /or PoZit Education, Pull 
Fbanod Grenoble, Soc de Statist (1838), Bull (1840, Ac ) Maiseillos, Sor de 
Statist (1827), Eemrtoii e (1887, Ac ) Pans, See Int des Etudes Pi atupies d'Ecoii 
(1866, iQCognized 1809) , La Refoi im Sac , Soo Eran de Statist Uuiv (1829), 
/ournaZ issued jointly with Amd Eat since 1849, Soe de Statist de Pans (ISfaO, 

1 ecogmzed 1869), /OMTO (ISOO, Ac), Soc iZcLi,!?isZatioaCo»y»a)ec(18b9iecognizecl I 
1873), Bull , Aimiam de Leg Eraiig , and Ann dsLeg iiian , Soc pourllnstr 
Element (1816, lacogtiizad 1831), Bidl St Maixent, Soc de Statist des Deux- 
Sevres Germany Beilin, VolUwwihs Ges (1800), Volhvnrths Zeilfiagcn ^ 
(1879, &b), Ver f deuiseheVollswiiths (ISIo), Ztsehr (1880, &c), Vei f Eordc- 
rmgd Eandelsfreiheit (1878), Mittheil (1879, &o), Per f d Statist , Junst Ges 
(18t9),Jahmier (ISfaS, &o ) Diesdan, <SZaZisZ»softer Per (ISSl), Mittheil liank- 
fort, Statistische Ges , Juristische Ges (180b), Bundschau (1867, &c ) Laibach, 
Jurist Ges Leipsic, Pei f uim Padagoqik, Jahrhitk and Miithed Belgium 
B russels, Ligue dc I’ Enseignment (1864), Bull , Soa Centr des Institutcurs Belgta 
(1860), Ac Pi Off ICS Holland Amsteulani, Per poor dfe SZatwZ in Nedeiland, 
Jaarhoehje (1849, &c ) and Jaai aijfei s (1882, &o ) Spain Marlrid, Junta Estadist 
Russia Moscow, PiirifiiwiZ Soo St Petersburg, PtdaffOfftoaZ S oc Egypt Cano, 
Bui eau Central de Statist Japan Tokio, Statist Soc 


A'-sor , Tiaiis (1877, Ac) India Bombav, Mul and Physical Soc , Trans 
(1838, Ae ) CdlLutta, Med Soc , Trans (lbb3, Ac ) 

UNifLD States Amer Pub Health Assoc , llepoi ts (1873, Ao ) , Anei Dental 
Assoc , Zians (1800, Ac ), and Amei Inst o/Homa;op , 2mns (1878, Ac) The 
btate mcdicaldsbociatioiis include those of Alabama, Jraas (18b9, Ac ), Geoigia, 
Trans (1873, Ac ) , Marne, lians (1853, Ac ) , Missoun, liaiis (1851, Ac ) , and 
South Caiohna, I runs The State medical societies include those ot Arkansas, 
Plans (1877, Ae), Cahfoinia, Trans (1870, Ac), Illmuis, Tiaiu (1S51, Ae ) 
Kansas, Tians (1867, Ac), Michigan, Tiaws (1869, Ae), Minnesota, 2 1 ans 
(1874, Ac ), Nebraska, haiis (1809, Ac), New Jeisey, Iiaiis (1 &j 9, Ac), 
Pennsylvania, J/aiis (Ibel, Ac), Bliode Island, 2 urns (1S77, Ac), Te\ab, 
Iians (1874), and Wisconsin, Tians (ISSO, Ac) To these have to be added 
the following tow a associations Mhany , Med boc , Ti ans (1S07, Ae ) Balti 
inoi e, fUcrZ andChiiuig Faculty of Mai ijlani, Irans (1Sj6, Ac) Boston, 
Amer Gynsecolog Soc /Iians (1870, Ac), Mass Medico Legal Soc , Irans (1878, 
Ac ) New Yoik, Aciid of Med , '1 lans (1847, Ac ) and Bull (ISbO, Ac ) , Med 
Soc, Trans (ISlo, Ac), Medu 0 Cliirurg Sor , Trans (1S7S, Ac), Amei Swg 
Assoc, Iians (1883, Ac), Medicolegal Soc , baiiitai laii (1873, Ac), Amet 
OpJithalmolog Soc , 2 1 ans (ISO 3, &c ) Philadelphia, Ainei Med Assoc, Tunis 
(1848, Ac), Med hoc /Plans (1860, Ac), Obstet Soc /Prans (1809, Ac), Amci 
Pkaim Assoc , Proe , Patholog Soc Richmond, Med Soc , Tians (1871, Ac) 
France Besangon, Soe de Med (184j), Bull (1845, Ao ) Bordeaux, Soc de 
Med (1798),Jbi(ra (1829, Ac), Soc de Pharin (mi), Bull (1860, Ac), Boc de 
Med etdeChiiuig Caen, Soc dcMed (1799, known by its present name Since 
JSTS),Annee Mctl (1876, Ae) Ohaiiibeiy, Soc Med (lb4b), Comptes Rend (184S, 
Lc)aiulBidl (1859, Ac) Grenoble, Soc de Med side Pham Bane, Soc de 
Fharm (1858), Mem Lille, Soc Centr de Med (1845), Bull (1846, Ac ) Lyons, 
Soo Nat de Med (1789), ie Lyon Med (1869, Ac ) Marseilles, Soc de MteZ 
(ISOO), Comptes Bend (1820 53) and ie Mars 3Icd (lSb9, Ac), Soo Med Chiruig 
(1872) Pans, hoc de Med Pratique (1808), Bull , ilcatZ Nat deMccl (1820), Soo 
de Chinn g (1843, reorganized 1859), Mem (1847, Ao ) and Bull (1S4S, Ac ) , Soo 
Amt , Bull (1826, Ac ) , Soc Cliiiique, Bull (1S77, Ao ) , Soo Med des Hopitaux, 
Bull (1849, Ao ) , Soo Jlfed Legale , Soc de Pham , Jotirn (1815, Ao ) , Soc de 
ThciapeuUgue , Soo Finn de Hygiene, Soc Centr dehled Vctcnnane Rouen, 
Soc de Mid (1821), Unior Med (1801, Ae ), Soo Libre des Phaimaciens (1802), 
Lull Toulouse, Sco de Mad (1804), Bull and Bevue (1867, Ao ) Tours, Soc 
Mul (1801) Germany and Austria Hungary Deutsolier Aerztevereinsbund 
(1872), Veihandl , Central Ver d Zahmrzte (1S69), hlitiheil , D Vetermaiiath 
(1874), D Apotheker Ver (1820), Aichiv (1822, At ) Beilin, Ver f Ueill unde 
(^1832},JIagann (1835^, _ Ao ) Ges^^f Geburjsliitlfi u^Gyiiwl^ olcrjie^ (1870), Etschi 


(1872), Veillandl 
hysinlog Heilkuncte 


XIII Medicine, Surgery, Ao 

Tlie fii st meeting of the Congres Medical International was held at Pans in 
1807 , a Bulletin has been issued annually smee 1808 Tlie Pioceedmqs oj the 
Bntish National Vetennary Ccngiess dale from 1881 The Royal Colloges of 
Physicians and of Smgeons of London, Edinburgh, and Dublin do not come 
within 0111 scope The MediucZ Society of Landoic (1778) is the oldest m the 
meliopohs, it has issued if«oirs (17871805), Transaetwiis (1810, Ac), and. 
Proceedings (1872, Ae) The otliei London societies ineludc the Abernethian 
Society (1795), which issues Proceedings , British Dental Association (1879), with 
a Journal (1880, Sso), Bi itisli Gyiimcological Society (1884) , Bi itish lloim-mathic 
Ameiation (1859), with AiinaZs(1860, Ac), British Medical Assocmiion(18i2), 
winch has inoio than forty home and colonial blanches, and publishes BiUish 
MedmlJow )inZ(lS07, Ao ) , Clinical boaiety (1867), vvitli Transaelions, Deimato 
wnicalSociety (1882) Epideimological Sociity (1S50), with TransaUioiu (185b, Ac ) 
llahneniann P-idilishing Society (1852), 3Iaiena Mediea (1862, Ac ) , Ilarveian 
Society (1831), Haniceopathic Association (1815), Iluntnmi GorieZiy (1819) , Neio 
Sydenham Sonety (1858), wIiiUi piiblnliob Biennial Beh aspect (1867, Ac), and 
tiauslaiions and lepiiiits of books and papers of value, suceoeded the OUlSydcn, 
ham Sooiety (181467), which issued 40 vols , OhietnralSoaeiy (ISbS), with Trans 
nrtions (1860, Ae), Odonialoyical Sooiety (1856), with Tiaimctions (1858, Ac) 
OpMhalmotogiaal Society (issO), Parkas Museum (1870), fmindpd 111 meniray iil 
the sei vices of Di E A Paikes to samlaiy science , Pathologml Society (Wib) 
Iiaiisaihoiis, Phai iiui cent mil Society (1841), with rauseuin, wlncli has a hianch 
at Edinbuigli, PharnutGeulual Journal (1842, Ac), Physialogual AssoeuUion 
(18(0), Jouiii o/P/M/sioZoffv (1878, Ac), Royal Medical and Ghvrwqical Society 
1834), with hbiaiy, and Tiansactions (1809, Ac ) and Proiccdings 
(lbo7, Ac ) , Snmtaiv liistiUite (1876), the (‘ouncil of whirh appoint eNamineis , 
Society of Medical Ofu eis of llcaWh (1856), Transactioni The piovim lal societKs 

aievoiyiiuiiieiousandinclude— Bumingliam,JlMZamZ.Zlfc(Z 60 c (1818) Dublin, 
rMi. ail Pefawf (1882), Trans (1883, Ac) Bihnhuigli, Poi/ Med Soc 

^^fi-ivcmiiSoc (1752), ktedica Chmirg hoc (mi), Tims 
(1824, Ac), aiicldhsZi/imr/A'w (1840) Olasgmv, Medu 0 C/nrurg Soc (180O),l>aspd 
upoiii/wf Soo md Med -Uhiruiq Soo (both 1814) Mmalieitei, Med Soc (1834) 
AuBTOAriA Mclbmmto, MuZ Soc 0/ Victoria, Au sir Med Journ (1856, Ac) 
Canada Moiitioal, Union fUd da Cunaila, lEvue (IST'i, Sni), Canada Mul 


(1877, Ae ) , Ges / Hedlunde (1855) , Berl Med Ges (1860), Vciha .... , 

Physxolog Ges (1860),Veilmi(ll (1877, Ac), D Ver f Med Statistik (1858), Vei 
Homoop Aerzte (1871), Ztsehr (1882, Ac), D Ges / C/iM U) ff if - j' 
Bonn, Veiband dci Aciztl PeieMie (1SC5) Breslau, Pci f Ph 
(ISiS), Ztschi 
ilfefZ Ghttuig 

Diesdcn, Ges , , , , 

Physik Med hoc (1808), Sitzungsber (1870, Ac ) Fianli-foit, Aerztl Vei (1815), 
Jahresbc! (1857, Ac) Hambuig, Aerstl Ver (1816) Ilanovu, Ver Anahit 
Chemiker (lb7S) Heidelbug, O/Jd/iaZ Gei (1867) Kuwgsbug, Ver / win Ileil 
kunde (1851) Lcipsic, Med Ges (1829), Ges f Gcburtkhulje (185 4), hlittheil , 
Homoop CeidialVei (1829) Magdebuig, D ChmiqenVer (1844), IlZsGtr 
(1847, Ac) Munich, J.«sZZ Per (ISoS), 2nt -iZaiZ (1854, Ac ) fsti isbuig, Soe dc 
Med (1842), Jl/cTO (1850, Ac), Soc Vetenn (1804) Stuttgart, Wurttenib Aerzil 
Ver (1831), Corn Blatt (1832, Ac), Ilahnemaniua (lSb8), Mittkeil (1873, Ac). 
Apothelei-Ver (1822), Pharm JFochenblatt (1801, Ac) Vienna, K I Ges dei 
Aeizte, Ztsclir (1814, Ac) 'Nnm&v, Med -Natnrwm Vei (1803) IVuizbuig, 
Physikal -Med Ges (1849), Veihandl (1850, Ao ) SwirzLRLAND Geneva, hoi 
MM Zmicb, Soc de Med , Schweiz Apotheker- Vei Italy Bologna, , Soc Med - 
Chiiuig Genoa, Acoad 3ted Uhiiurg Milan, Soc Itul d'lgiena Modena, Soi 
Med Ghirurg Naples, Bed Accad Med Chinirg Romo, JZ Istit Fmeo Paio 
logico Turin, MrcatZ Reed hied Chirurg Belgium Antwerp, Soc de Med 
(1SZ9), Aimalcs Brussels, AtaiZ Roy dehIM (1841), BitZZ (1841, Ao ) and ATem , 
hoc Boy de Phaim (1866), Bull , Soc Anat Paihcdog (1857), Annales, Soc 
Beige deMed Homaop Ghent, Soc deMcd (1831), Annates Liege, Soo Jffed 
Chirurg Holland Ainsteidain, Gencotschap iei Bevoidcnng dcr Gcneci en 
Heel Kunde, Vei handel (1841, Ae), Nedeil Zlaatschappij ter Brvoi d derPkai- 
inaeie Biiimia(3m&),GenmkuniligeVeieeniqing Denmark Copenhagen, Ji 
Med Selslah,VeierinaerSel$7ttb Norway Cluisliania, Med SeMab Sweelv 
fatockholin, Fat nmeeutiska lust Spain and Portugal Lisbon, Soc de hi 
Bled , Soc Phaim Lusitana Russia Doipat, P/iam Soc Moscow , 2'7n/s - 
Med Soe Riga, Soe of lb achcal Physicians St Pclersbuig, Soe of Puichcal 
Physicians, Imp Phaim Soc Waisaw, Jl/eiZ Chiinrg hoc Gri ecl Athens, 
Soo Mid Turrli Constantinople, Soe J?wp dellftcZ , Soi dc Phuiw Cintrai 
and South America Buenos Ayics, Asoe Mid Caiacas, Eictiela Lied 
Guadaliiaia (Mexico), Soc JfetZ Moinia (Mo\ico), Soe JIM Mexico, Ai art de 
Med , Soo Med Montevideo, Sot deMed Santiago, Soc Jl/etZ Japan 2'oZao 
Soc forAdv of Bled So, ham (1885, Ac) 

XIV Bnuinllring AND ARGiiiiinLiir 
The pi incipal English society dealing with inooh.uiical bcience is tlie Imtitn- 
Uon of Civil Engineers (established in 1818, niunpoiivtcd m 1828), which pub- 
lishes Tramactions (4to, 1830 42) and Minutes of Proceedings (8vo, 1887, Ac ) 
Geoigo Stephenson was the first piesidcnt of the Institution of Mnhnmt id 
iewjfMiciTs, which was founded at Biimmglitiiii m 1847, lemovcd to London in 
1877, and legivtoicd undei tUo Comiwnios Act in 1878 It holds iingiatoiy 
meetmgs and publishes Proeeeihngs The Sooiety of Enginmi (Ihbl), with 
Tiaimctions (1861, Ao), tlie Givii and Mealiamcid Inqineeis Smicty (1854), 
the Iron ami Steel Imlitutc (lS6i)), with Transactions , the Suiveyms' IiistUuiwii 
(1868, mcoipoialed in 1881), wliicli publislies Tiansactions and holds inofes 
sional eiaiuniations , and ike Aeronautical Sooiriy of Gieat Bi lUuii (18%) also 
luoct in Loudon Tlicte aio lusktutioiib in the piovnicis at C.udiil (1857, 
mooiporaied m 1881), CheBtorflcld (1S71), Dublin (1835, mcoipoiatul in 1857X 
Glabfiow (1857, wiUi TmiisufZioiifi), Midillcsbuiuugli (1804), and Ncwcastle-011- 
Tyne (1802, incoipoiaied in 1870, witb Ti ansactioiis) 

The leading aiclutcclinal society ib the Royal Institute ofBi dish Architects, 
founded in 1831, incoiiHiiated in 1837, and gianted a new ohaitei 111 1887 It 
appoints examiiung profossional boauls and jrablishos Traimclums (Ib'K) , 1879, 
Ao )and Proiecdinys (1879, Ac ) Time aio also the assoeuitnms of Bniiunglmin 
(1874), Edinbuigh (1850), Exotei <181 )), Glasgow (1868), Leeds (1870), Loicoslei- 
sluiD (1855), Liwipool (1818), Mancliosbai (1875), NovvciisLle ou Tjup, and the 
societies of Maui hi stei (1865) and Oxfoul (1837) The Architecivi al Amoi latum 
of London publiblies n SkefoZi Book (1870, Ac) The Architectui ul PuUishinq 
Society (18iS) lias iniblishod (1848 62), and since 1852 has been biingnig 

out a Dutwmi y of Architecture Theie is also a Sodeiij ofArehiti i ts 
Uniipd SiATis Easlou, Pa , lust of Mining Eng iiims New York, Amer 
Soc, of Ctv Eiiy , Trans , Amer Inst of Mm Eng , Ainci Inst of ArcJntecti 
Pbanoe Lyons, Soc Acad iVArcli (1830), Annahs (18b7, ka) Tmi% hoc des 
IngimeuTS Civih, iUm (Z8i8, Ae ). Goo Cent des Aralnteoiei, Bull (1851, Sec ) 
and Annates (1876, Ac ) , it lins held a congress since 1875 aaint BUeime, hoo 
de Vlndustrie Mm (1855), Bull Germany and AUbiEU-UuNaARY , Beiliii, 
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Ver I>eitischcr Ingeniewe, ?tschr (1Sj 7) and Wochenuhn/t (^1577, Lc), Ter 
f ’Eisenbuhnkunde , Al ad di.s Baunetcns , A-iclitUUeii'Vet , Atbthr Jliic&laii, 
Ter f Ges der Bild Kunde {l8bS) Conbtmce, JTIunsieibau Ter (l&Sl) Dits 
den, Sachs Ingen -v. Arthiiel en I ei , Proto! Hano\ei, Arch u Ingen Tei , 
Ztsdir Kla.oenlurt, Bey g undHutte II Muniuschen Ter Leoljen.A / LeigATal 
Munich, iuiy/ Aich it Inyen I'ei , Ztsohi Pra.gu.&, Aroh - vnd Ingea ley 
^ lenna, Oesicrr Ingen -it At ch -T er , Zhohr , Ges, f Bild KutisU fa\HTZEp- 
LAND Lausanne, hoc Vaudoise des Ingcn et des Arih Zurich, Ver Schweiz 
Jngen u Arch Italy Turin, Soc degli Ingenen, Aiti (ISOS 70) Belgium 
B uibbClb, Zsnoc des Ingen Liege, Zssoc des Ingen (1S47), jdnni(aire(lS51, &.c ) 
Hollami Amsterdam, 3Iaatt,chappij tot Bevoidenng der Bouwkumt, Bouv'kun 
dige Biidragen (1843, Ac ) The Hague, lion Inst van Ingen , Terslag (1848, 
Ac ), Verhayidel (1848, Ac ) and Tijdschr (1870, Ac ) Spaik and Poptcgal 
L isbon, Assot, dos Engenhetros Cii Pott , boo dos Arckitectoa o Areheologos 
Midnd, boo Central de AiguUectos 

XV Na\ al akd Militaby Science 

ThePioyal United Senice Institution, first knoMu. as thcAaiuZ and Military 
I ibiat y and Museum (1831), took the name of the Unitul Seriite Institution in 
1839, and vias incorporated in 1800 , it has a professional museum and publishes 
a Journal (1857, Ac ) The home of the societj it. in London, as is also that of 
the InstituiionofNaial Aychiteds (1860), -which publishes Ty ansactions (Ato, 1800, 
Ac ) The Royal A rtdlery Institution (1838), w hieh issues Minutes of Proceedings 
(1858, Ac ), IS at Woolwich, and the Royal Engineeis Institute (1875), which 
ibsues Rotjal Engineers Professional Papeys, at Chatham Canada Toronto, 
Militaiy Inst I\dia Simla, Hjuied 6e? wice Jnstitidio/i 

United States New York, Military Senice Inst, Joinnal (1878, Ac) 
France Pans, Reunion des Officiers, noiv Cercle Mihiain, Bull (1871, Ac) 
GEPMA^Y and Austpia Hungapa Munich, Mihiai Ges (ISoS), Jahrbuch 
(1871, Ac ) , Vienna, JC h Milil Geogi Inst , Arbeiten (1871, Ac ) Holland 
U trecht, Teicin tot Veispreiding van Kennis aangaande s' Lands Verdediging, 
Jaarsierslag 0872 La ) and 115?) 7 en Nopw^ay Christiania, MiZifare Aom/und, 
Kordbl Milit Tidsslrift (1S4S, Ac ) Denmark Copenhagen, Kngsvidenskab^ 
elige Selskab, Miht Tidsshnft0S72, La) 

XVI Agrictlttjbe AND Trades 

The Royed Agricultural Society of England began, as the English Agncultural 
Society in 1838 and was incorporated in 1840 It holds annuallj one imgratoiy 
meeting in some part of England or Wales and two meetings in London, where 
.ire its head - quarters , it publishes a Journal (1840, Ac) The leading pro 
Mncial agncultural societies aud associations are— Abeideen, Roy Northein 
Agy Soc (1848) Aibroath, Angus Agr Assoc Banbury (1834) Basingstoke, 
Roy Counties Agy Soo (1850) Bath, Bath and IVest of Engl Soe and Southern 
Counties Assoc (founded in 1777, enlarged in 1852, and reoiganized in 18o6), 
letters and Papers (1780 1816) and Joui nal (18 j2, Ac ) Belfast, Chemico-Agr Soc 
of Ulster (1845), P)0C , N E Agr Assoc of Ii eland Birkenhead, IFm reZ and 
Biikenhead Agr Soc (lSi2) Brecknock (1855) Carluke (1838) Chelmsford, 
Essex Agr Soo (1858) Chertsey (1833) Doncaster (1872) Dublin, Roy Agr 
Soc of Ireland (1841) Edinburgh, Highland and Agr boo of beoUand (1784, 
incorporated in 1787), Trans (1709, Ac ) Halifax (1839, enlarged in ISjS) 
Ipswich, Suffolk Agr Assuo (1831) Otlej, Wharfedale Agy Soc Paisley, 
Renfrewshire Agr Soo (IS02) Warwick Worcestei (1838) ArBiCA, Cape 
Town, Agr Soo Adstealia Sydney, Agr Soo of N S IVales British 
Guiana Geoigetoivn, Roy Agr and Commercial Soe Canada Montieal, Soc 
d Agy India Calcutta, Agr and Hortic Soc , Journ (1842, Ac ) 

United States Albany, State Agr Soc , The Cultiiator and Join nal Atlanta, 
State Agi Soc Boston, Inst of Techvology 'B.dbohen, Stevens Inst ofTcchnol 
Madison, State Agi Soc, Irans (1852, Ac) Sacramento, Soc of Agi and 
Hoi tic San Francisco, Agr aneZ iforZ Soc Troy, Leiisselocr Polytechnic Inst 
Woicestei, Erie InsZ ofindustiy 

France Algiers, Sot. d'Agr (1840), Bull Amiens, Soc Industrielle (1861), 
Bull Arigeis, Soo Iiidustr ctAgr (1830), Bull Boideaux, Soc dAgr Bou- 
logne, Soc d'Agr Caen, Assoc Noi mame pour I'Agr , Z Industrie, Ac (1831), 
Annuaire (1885, Ac), Soc d’Agr et de Commerce (1702), Mem (1853 o8) aud 
Bull (1S5S, Ac ) Chalons sur Marne, Soc d’Agr , &e (1798), Mem (1807, Le ) 
Elbeuf, Soo Industr (1858), Bull Grenoble, Soo d'Agr et d Hortic (1835), Sud 
Esi (1855, Ac) Le Mans, 6oe du Materiel Agr (1851), Bull Ljons Soc des 
So Industr (1802), AniiaZcs Montpellier, Soo dAgr (1733), Bm (1808, Ac) 
Nancy, Soo Centr dAgr Pans, Soo Nat dAgr de France (1701 , leconstructed 
in 1878 with a view of instructing Goreinnicnt on agncultural matters), Mem 
and Bull Bheiins, Soe Industr (1833), Bull (1S3S, &o ) Eonen, Soc Industr 

S , Bull , Soc du Commerce et de find Saint Jean-d’Angely, Soc dAgr 
, Bull (1833, Ac ) St Quentin, Soc Industr (1868), Bull Toulouse, 
Soc d Agr Germany and Austria Hungary The migratory Congress Beut 
seller Volkswirthe first met at Gotha in 1858 AgiTim, Kroatisch Slav land- 
vnrths Ges , Blatter Augsburg, Landviirths Ver , Landw Blatter Beilm, 
Vereimgt Berlmerkaufleute u Industr , Ver f Beford des Geuerbefleisses 
Bonn, LandwirShsch Central Ver Bremen, Landwirths Ver Breslau, land 
wirths Central -Ver , Schles Central Gewerbe T'er Cassel, Landwirths Central- 
Ver , Mittheil Cracow, Akerbau Ges , Annalen Dantzio, Volkswirths Ges 
(1860) Daimstadt, Landwirths Ver , Ztschr Dresden, K Oekonomw Ges , 
K Sachs Polyieehnicum Fmth. Gewerbe Ver Gratz, K To Steiennarkische 
landwirths Ges 6i eifswald, Baltischer Central-Ver Halle, landwirths Cen- 
tral Ver Hanover, Gewerbe Ver Innsbrack, K k Landwirths Ges , IVochen 
schr , Karnt Industrie u Gewerbe-Ver Jena, Landwirths Inst Konigsberg, 
Ostpreuss Landwirths Central Ver Leipsic, Landwirths Hreis Ver , Polyiechn 
Ges Linz, K I Landwirths Ges Lubeck, landwirths Ver , Mittheil Muhl 
hausen, Soc Industr , Bull Munich, Landwirths Kreis-Ver , Polytechn Ver 
Noxemherg, Polytechn Ver Pesth, Ungar Akerbau Ges , Mittheil , Industrielle 
Ges Prague, Bdhmischer Gewerbe Ver , Industrie Ges , Mittheil and Annalen 
Eatisbon, Landwirths ICreis- Ver , Bauernfreund Stuttgart, K TVuritemb 
Central Stelle, Wochenblatt Tneste, Al erbau Ges Tubingen, Landwirths Ver 
Vienna, E k Reichs Landwirths Ges , Ztschr Wiesbaden, Gewerbe Ver Swit 
ZEELAND Beni, Oekonom Ges Lausanne, Soo d Agr de la Suisse Bmumde 
Zuuch, Vei f Landwirths u Gartenbau Italy Bologna, Soc Agrana, AsmwZi 
C aghan, Soc Agr ed Eeonom Florence, Soc Eeonom ed Agr , Rendiconti 
Milan, Soc Agr di Lombardia , Soo Gen degli Agricdt IM , Soc d Jncoragg 
di Aril e Mestieri, Biscoi si Peiugia, Soo Eeonom edAqr,Atti Tunn.Accad! 
Rcale di AgneoU , Assoc Agr Hal , Esercitasioni 1 erona, Accod d'Agncolt 
BrLGiUM Soc Centr d’AgncuU (1864), Bull Ghent, Soo Ray dIAgr etdeBot 
Liege, Soc d'Agr, Joui n (1850, Ac ) Verviers, Soe Industr etComimere (1863), 
Bull Holland Amst&i&am, Aardnjskundig Genootsdiap , Vereeniging voor 
VolUvlijt Denmark Copenhagen, A Laiulhuushdldntngs Selslcdb , Bet Statist 
Tabelvserh Norway Chnstiama, PolytelmsU Foremng Sweden K laiult- 
bruks Akadennen Spain and Portugal Barcelona, Soc Eeonom, Adas 
Lisbon, Inst Real de Agi ic , Soc Promotora de Industr Madrid, Soc Eeonom 
Matntense, Amies Oporto, Acad Polytechn Eu&sia I>oipa,t,E Livlandische 
Oekonom Ges , Jahrbuch Kazan, Imp Eeonom Soc , Monthly Reports Moscow, 
Imp Soo of AgncuUurahsts Odessa, Imp Agronom Soe of S Russia Eiga, 
Technical Soc St Petersburg, Imp Eeonom Soc , Trans , Techniuil Soc Eou- 
iiANiA Bucharest Soc Roumaine d'Agr 


XVII Litepatlre, Hi^.torv, and Apcheologv 
The Congi es Intel national des Onentalistes first met at Pai is in 18T.> , it issm s 
Comples Rendus (1874, Ac) The Congi es Jubliugi aphique International held 
its first meeting m 1S7S, and the Congres des Anier icaiustes its first meeting iii 
1875 The Roi/al SociUy of Liieratmc (1833, incorporated m 18IU), w itli Iiun-, 
actions (4to, 1829-39, &\o, 1843, Ac), and the Royal Asiatic bociUy (1823), 
with Journal (1834, Ac), haie their headquarters m I ondon, as well as tlie 
following literary societies and pimting clubs, all of -which issue publications 
— Aristotelian (1879), Aulhois (1SS4), Ballad (ISbS), Biownmg (1881), Cailyh 
(1879), Chaucer (18t>b), Early English Tcxt(18Ci), East India Association (1866), 
English Bialect (\87i), Gaelic, Hebiew Literutiiie (1872), Helknie biudm (1879), 
Index0S77), Libraiy Association (1877), London Builectical (1S65), lew bhalsiiete 
(1873), 0/ lental I laaslaiwn ruiid (1S2S), Pah I ext, Philohiblon(lSo3), Philological 
(1842), Poxbinghe Club (1812), bhoithand, irordsnoi th (1880), 7ri/6Zi/(lSS2) The 
t ambndge Philological Society, the Glasgow Hunterian Club (1871), the Lancashm 
and Cheshire Histoiical Society (1828), at Liverpool, the Manchester litciaiy Club, 
with Ti a nsactions and Papes s (187 i, Ac ), iiid the Manx Society 0858), at Douglas, 
may also be mentioned 

The oldest and most important socictj m England dealing with histoiy and 
arclueology is the Society of Antigtiai les of I ondon, which enthusiasts tiace to 
an association founded by Aichbishop Parker in lo72 The meetings were not 
Iiubliely recommenced until 1707 , the piesent body was incorporated in 17 j 1 , 
it publishes Vetera Moiuimenta (fol , 1747, Ac ), Ai iheeologia (4to, 1770, Ae ), and 
Proceedings (Svo, 1849, Ac ) The Royal Arehmological Institute (1843), issuing 
the Aiehwological Journal (1845, Ac), the British Archvologiuil Assoeiatinn 
(1843), with Journal (1846, &c ) , the Numismatic Society (1836), issuing the 
Numisimtic Chronicle 0.868, Ac ), and the Royal Ihstoi ical bociety (1SG8), with 
Tiansactions, belong to London, as well as the following historical and anti- 
quarian societies, all of which issue publications —Arundel (1848), Camden 
(1838), Cynmrodonon (1751 73, revived m 1820), Biletianti (1734), Eolk Luie 
(1877), Harleian (1809), Holbein, Huguenot (1SS5), London and Middlesex Arcliml 
(1855), Medallists 0885), Middlesex County Records (1884), Palxogt aphical, Pipi 
Roll (1SS3), Rabelais Club (1879), Seal (1SS3), Soo Bibl Archnol (1870), Soo fot 
Prot Ana Buildings (1877), Topographical (1880) The Society of Antiquaries oj 
Scotland (1790), at Edinburgh, and the Irish Archeology and Celtic Society, at 
Dubhn, are the leading associations outside London Among others art — 
Abel deen, New SpaZtZmg CZm6 (1880), Bedfoidshire Archxol and Architect Soe 
(18i4) , Bristol, Bristol and Gloucester Arch Soc (1876), Cambium Aich Assoi 
(18ib) , Cambridge Aiitiq Soc (1840), Dublin, Roy Hist and Aich Soo , Durham, 
Surtees Soc (1834), Bsser Arch Soc (1852), BKOter, Biocesan Arch Soc (1841), 
Glasgow Arch Soc (18o6), EentArch Soc (1S5T), Lane and Cheshire Antiq Soc 
(1886) , Manchester, Cheiham Soo (1843), Neucastle on-Tyne Soc of Antiq (1818), 
Norwich Norfolk and Nm Wish Arch Soc (ISIG), Oxford, AreZuheZ and Hist Sot 
(1839) and Hist Soc (1833), Purbeek Soi , Sussex Arch Soc (1846), Welshpool, 
Powys Land Club 0.8b7), and Yorkshire Arch andlopogr Assoc (1803) 

Canada Montreal, Soc Hist , Mem (1859, Lc ) , Numisiii and Antiq Soo , 
Journ (1872, Ac) Quebec, lit and Hist Soc , 'Irans (1837, &e ) Toronto, 
lit and Hist Soo China Hong Kong, Roy Asiatic Soc Shanghai, Boy 
Asiatic Soc , Journ (18jS, Ac) India Bombay, Jioy Asiatic Soc (1841), 
Journ (1844, Ac) Calcutta, Asiatic »8oo of Bengal, Journ (1832, Ac ) and I'l ot 
(1865, Ae ) Colombo, Roy Asiatic Soo , Journ (1844, Ac ) fomgapore, Boy 
Asiatic Soc 

United States Baltimoie, Hist Soc Boston, Mass Hist Soe , Collections 
(1792, Ac ) and Froc (1859, Ac ) . New Engl Hist Gen Soc (1846), Froc Amer 
Or lentcd Soc (1843), Journ (1849, Ac ) Brunswick, Hist hoc Chicago, Hist 
boo Concord, Hist Soc , Coll (1824, Ae ) Hartford, Amei Philolog Soc , Hist 
Sob , Coll (I860, Ac ) Madison, Hist Soc , Coll (1855, Ac ) Minneapolis, Hist 
Soc, Coll (1869, Ac) Montpelier, Hist hoc of Vermont, Goll (1869, Ac) Hew 
York, Hist Soc, Coll (1811, Ac), Genealog Soo , Amer Library Assoc (1876), 
Libr Journ Philadelphia, Hist Soo, Mem (1826, Ac), Niimism and Arch Soc 

ffi Poltland, Maine Hist Soc , Coll (1831, Ac ) Piovidenoe, Hist Soo , Coll 
Lc ) Richmond, Virg Hist and Phil Soo , PuU (1874, Ac ) St Louis, 
Missouri Hist Soc Savannah, Host Soc , Coll (1840, Ac) Topeka, Hist Soc, 
Irans (1881, Ac) Worcester, Amer Aiitig Soc ,Proc and Arch Amer (1820, Ac ) 
France The Congres Archeologique de la France first met in 3834 Algiers, 
Soc Hist (1856), Revue (1856, Ac ) Amiens, Soo des Antiq (1886), Mem (1888, 
Ac ) and Bull Angouleme, Soc Arch et Hist (1S44), Bull Boideaux, Soc 
Archeol (1873) Caen, Soc des Antiq de Normandie (1824), Mem (1825, Ac ) and 
Bull (1800, Ac ), Soe Fran dArdh (18Si), Comptes Rena (1884, La) and Bull 
Mens (1885, &c) Constantine. Soe Arch (1852), Recueil Dijon, Comw des 
Aritiquitcs (1830), Mem (1832, Ac ) Limoges, Soo Hut et Arch (1845), Bull 
Lj ons, Soc Hist , Litt , etArch (1807), Mem (1861, Ae ) Montpellier. Soc Arch , 
Mem (1835, Ac) Nancy, Soc dArch de Lorraine (1848), Mem (1860, Ac ) and 
Journ (1852. Ac ) Nantes, Soo Arch (1845), iSwZZ (1859, Ac ) Orleans, Soo 
Arch etHist (1849), Mtoi (1851, Ac ) and BuZZ Pans, Soc Nat des Antiq deFr 
(based on the Acaomie Celtique), Mem (1817, Ac ) and Bull (1857, Ac ) , Soc de 
I Hist de Fiance (1883), has published about 270 vols , Soo delEcdleNat des 
Charles (1854), Bibhothhpue , Soo AstaUrpte (1S22), Journal Aaiat (1822, Ac ), 
Ac , Soc Fran dArch ctdeNurmsm , Soc del Hist du Prot Fran , Soc de 
Linguistique , Soc Bibliogr 0.868), Polybibhon Poitieis, Soc des Antiq (1834), 
Mem Eouen, Soc de I Hist de Norm (1869), Piibl Toulouse, Soo Arch (1831), 
Ifem Tours, Soc Arch (1840), Mem (1842, Ac ) Germany and Austria- 
Hungary Gesarn Ver d B Gesch u Alt Vereine (1852) Agram Ges f Sud- 
Slav Alterth Altenburg, Gesch u Altertlmms Ges (1838), Mittheil (1841, Ac ) 
Augsbure, Hist Ver (1820, xeorganizecl m 1834), Jahresber (183o, Ac ) Baden, 
Alterthums Ver 0844), Sehriften Bambeig, Hist Ver (1830), Ber (1834, Ac ) 
Berlin, Ver f Gesch d Mark Brandenb (1886), Forschungen (1841, Ac ) , Ver f d 
Gesch Berlins 0.865), Schriflen , Hist Ges (1872), Mittheil , Archaolog Ges (1841), 
Ardhadl Zeiiung , Numism Ges (1843), Jahresber (1845, Ac), Herold (ISCO), 
Phil Ges (1843), Ber Gedanke (1861, Lc) , Ges f B Phildlogie (1877), Jahresber 
(1879, Ac ) Bonn, Ver f Alterth (1841), Jahresber , Soe Phildloga 0.854) Bran- 
denburg, Hist Ver (1868), Jahresber (1870, Ac ) Braunsberg Hist Ver (1856), 
Ztschr (1858, Ac ) Breslau, Ver f Gesch u Alt Silil (1S46), Ztschr (1856, Ac ), 
Breilauer BichtersNiule (1880) Gassel, Ver f Hess Gesch (1834), Ztschr (1837, 
Ac) Cologne, HisZ Ver (1854), AnnaZea (1855, Ac) Bai msfcidt, Jlist I'er 
(1834), Archiv (1835, Ac ) Dresden, E Sachs Alt Ver (1824), Jahresber (1836, 
Ac ) and MUthnl (1835, Ac ) Frankfort, Ges f Beutsalilands alt Geschichts- 
kiinde (1819 , since 1875 under guidance of Centr al Bir d Mon Germ ), Mon. 
Germ a826, Ae), Ges f Gesch u Fniiet (1887), Mittheil (1868, La), FreiesB. 
Hoehstift in Goethe’s Vatmhaus 0853) Halle, Thw Sachs Ver (1813), Mittheil 
(1822, La), B Morgenl Ges (1844), ZfscZir (1847, Ac ) and^dShaiidZ (1859, Ac) 
Hano-ver, Hist Ver (1835), Ztschr Kiel, Ges f Gesch Sohl -Holst (1SS3, re- 
organized m 1873), Archiv (1888, Ac )and Ztschr (1870, Ac ) Leipsic, B Ges z 
Erforsehung mterl Spr u Alterth (1697, reorganized m 1824), Jahresber (1825, 
Ac ) and Mittheil (1856, Ac ) , Furstlich Jablonowskis Ges (1708), Acta (1772 
Ac), Lorsenver d JO Buchhandler (1825), BorsenUait 0834, La) , Hist Theolog 
Ges (1814) Lubeck, Hansischer Ges Ver (1870) Munich, Hlsi Ver (1837), 
Archiv (1839, Ac ) , Alterthums Ver (1864) Nuremberg, Pegnesischer Blumen- 
orden (1644), had united with it in 1874 the Lit Ver (1839) Prague, Ver f 
Gesch Eatibhon, Hist Ver (1830), Verhandl (1882, Ae ) Schwerin, Ver f 
Mecll Gesdi u Alterthumsk (1885), Jcthrhwch (1836, Ac ) and other publications 
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StuttoWt, Itf Ve> (lS30),Sibho/hel(lSii,&c), IVuHtcnib Altetth Ve, (184®) 
Vitiiiu, A I Oneiit Akcul V(mmi,D hMikenjxaie Gen (18o4), (ISfaj, 

Ac ) Wiesbaden, Ver f Nass AlUAli (lS21),^itn«Z<‘?i. (IbdO, Ae) Wurzbm-j;, 
Hist Vei (1830), Aichiv (1833) Switzdrlind Ba'^el, Si&f u Antiq Ges 
Bern, Sc?i)«ei 3 Hist Ges Fi eiburg, Soc ri Hist Geneva, 6oc dHist eidAich 
Lausanne, Z^oc cl Hist Zmieh, boc dHist , Antiq Ges Italy Genoa, ftoc 
di isioua Fall M Naples, A Auacl , A ^ccad Eieolanese Borne, detail Eom 
di Aich , .Soc Rohi ch btoiia Patna, Inst di Cod Anh , Brit anil Aimi 
Arch Soc , K Deiitsch Aichccdog Inst,Aich Atiig (1343 85) and JaArb Tunn, 
RcalDepntm ch Sloi Pat) BELOtuK Anbneip, Atoad tlAtchcol (1842), AaZZ 
(1865 &c) Bmgps, .Soe poui I Hist et lis A)iUq de la Flmdi e (ISdi), PiiU 
Brubbels, Soc de I Hist de Belgique (1S5S), Piibl , boc Roy de Humisin (1841), 
Rchm, Soc lies Bibliophiles (lSb5) Ghent, Soc Roy des Beaux Aits et de la 
hit (1808), Amulet (1844, Ac), Willenis Pond (ISol) Liege, Inst Aieheul 
(1Sj2) BuU (1So2, &e ) Louvain, Soc Litt {1&39), Mem and Piibl Mons, 
aeidcAitheol (ISoO). Aiimles {lii57, Ac ) Toumai.Soc Hist etlitt (1846), AalZ 
(1849, Ac) Vemois, S'oc B-ii/i, Ypres, , Soc AisZ (1801) Holland Lejden, 
Acad Liuidiino Baiava Lu\emboiiig, Inst Archeol (1845, reorganized m 1862), 
Anmles (1849, &o ) Utrecht, Hut Geiiootschap Denmabk Copenhagen, 
Island Litt Sehlab , K Danske Selskah , K Nordisk Oldsh ift Selslxib Beyhiavik 
(Iceland), Fo) nZei/fti/eZcip Nobwiy Christiania, Nojble Hist Foiening , Noisle 
OldskrtftSelslab Sweden K VitUihets Hisl och Antiq Akad , Svensko Alad 
Spain Barcelona, A xlcai^ de Bueiias hti as , Madrid, A Acad de Cieno Alor 
if Pol , A Acad Asp Arq , A Acad de la Hist Geeece Athens, Soc AiiJteol 
BcsbiA Helsingfors, JinsLt iiZZ Sallskapet Mitan, CoiirZand Aoc of lit and 
Art Moscow, Imp Russ Sac of Hist and Antiq , Aiehseohg Soc Narva, 
Archceolog Soc Odessa, Hist and Antiq Soc Riga, Lett Lit Ges , Hist and 
Antiq Soc St Petersburg, Russ Hut Soa Tobkey Constantinople, Soc foi 
Adv o/TuihshLit , Helhiuo Philolog Soc JiPAN Yokohama, Asiatic Soo of 
Japan, Trans (1874, Ac ) 

XVIII GEOaEAPHA 


The Congies Inter national pout les Piogics ties Sciences Geogi aphiques Giat met 
in 1871 The Royal Geogiaphux.il Sooiciy of London, founded m 1830, had joined 
to it in the following year the Af lain Association (1788), the successor of the 
Satin day Chib, the Palestine Association (ISOo) hecaine merged with it m 1834 
It puhlishes Join ml (1833, Ac) and Piooeediiigs (1857, Ac) The Hakluijt 
Society (1845) Ins piiuted inoro than 70 vols of laic voyages and tiavcls The 
Alpine Club (IbdS) whose publications si e PcaU Passes, and Glacieis (1S59 62) 
md Join Mil (iS53, Ac ), and the Pakstiiie Eiploiaiion Fund (1805), publishing 
Quai tei ly Statement (1859, Ao )and Munon s, meet m Loudon The Scottish Geo 
qiaphical Societij (1884) has its ceiitie at Ediubuigh, and issues the Scottish 
(teogi aphical Magazine Maachestei hna also iGiogiaphicalSoiiety Austbaha 
M elbourne, Oeogi Soc Sydney, Gcogr hut Canada Quebec, Gcogt Soc 
India Bombay, Geogr Soi , Iians (1835, Ao ) 

United Staies New York, Amei Gcogi {and Statist ) Soe , Bull (1852, Ao ), 
louiii (1859, Ac), and Fioa (1862, &c), Palestine Exploiation Soc (1870) 
France Boidoaut, Soo de Gcogi Comnw eiale (1874), Ball Lyons, Soc de 
Gcogi (1873), Bull Maiseilles, Soo de Gcogr (1875), BuU, Pans, Soc de Gcogi 
(1821, leorganized in 1827), Bull (1822, Ac ) Germany and AtJsrRiA Hongaby 
D Gcogi aphentag{lS,Sl), Veihandl , D AlpeiiVci (1869), Etschr u Jaliib (1869, 
Ac ) Berlin, Ges / ErdUnde (1828), Ztsohr (1853, Ac ) and Veihandl (1873, 
Ac), Ges ziir Ei/otsohung Aeqiiat Afnlas (1873), Con Blatt , Afnh Ges 
(1878), Mitthed Bremen, Geograph Ges (1877), Oeogi BlaUet Oarlsuihe, 
Badische Oeogi Ges (1850), Veihandl Cassel, Fer / Hidl (1882) Darmstadt, 
Vei f Eidk (1845),N'otw6Zo«(1854, Ae ) Dresdon,Fcr / Eidk (1853), Jcdiresbcr 
Fiankfoit, Ver f Oeogi u Statist (1835), Jtihiesbei Halle, 7e? / Erdk (1873) 
Hambuig, 000(0 Ges (IBIS), Jaliresbei llano vei, Gtogr Ges (1878), JaZucsbei 
Join, Geogi Ges (1880), Mittheil Leipsic, Vei f Erdk (1801), Jahicsbei 
Lubeck, 060^7? Ges (1880) Munich, Gecfio Ges (lS6%Jcdiiesbei Pesth, ifiiiii/ 
Geoqi Soc (1873) Vienna, K I Geogi Ges , Mitth (1857, Ac ) , Vei dei 
Geogr Wemai, Geogi Inst Switzerland Bam, hut Gcogr , Schweiz Alpeii 
Club Geneva, Soe de Gcogr , Mem (ISoO, Ac ) Zurich, ICarU.ii Ver Italy 
R ome, Soo Geogr Ital , Bull (1868, Ac) Tuxm, Citeolo Geogi Ital (1858) 
Belgium Ant'werp, Soc Beige de Gcogi (1870), Bull Biussels, Soc Beige dc 
Geogi Holland Amsterdam, iJet Ait? diylskwidig Genoot , Tijdschiift {I87i, 
&,o ), Landkundtge Geiiootschap Denmark Copenhagen, Geogi SelsKab Spain 
and Portugal Lisbon, Sob de Gcogr, Bol (1876, Ac) Madiid, Soc Geogi ,Bol 
(1876, Ae ) Russia Iikutslc, Geogi Soo , Bull (1871, Ac ) St Petersburg, 
Imp Russ Gcogi Soo , Mem (1849, Ac ) and BuU (1855, Ao ) Tiflis, Geogi Soc , 
Mem (1852, Ac) Egypt Cauo Soo Khediviale de Giogi , Bidl (1876, Ac) 
Japan Tokio, iJeopi Soo Central and South America Buenos Ayi es, Lwt 
Geogr Ai gent Ueuto, Soc de Geogi edEstad , Bol (1861, &o) BioJauciio, 

Boy Oeogi Soc 

Bibliography — The Catal of Pi intcd Books m theBi itish Museum (1841), folio, 
s V “ Acadciiucs,” contains a list of all the publications of societies at that time 
111 the museum Tins has been le ariaiiged and gieatly cnlaigetl as Beademics 
(1885 80), 6 parts folio Soe also Anmiane des Soc Sa« de la France et dc 
VEtianger (1840), 8vo, A d’Hoiicourt, Amvmire, 1858 65, 3 pts 8vo, Oat of 
Periodicals in Bodleian Lib , pt iii Foieign, 1880, Svo, S II Soudder, Cat of 
St lenhjio Serials, 1633 1870,Camb (U S ), 1879, Svo, very complete , P B Riclitei, 
Pei ladica %m Besitze des k off Bibl m Di escleii, 1880, Svo , Cat of Trans , Ac , in 
Radahffe Lib , 1884, Svo , LH o/Fmeigii Con of the Snndisoiiuiii Inst 1885, Svo 
Bntisli societies aie now welliepieseiited in the Yea? Book of the Soientijie and 
Learned Societies ofGieat But and Ii eland, 1884, Ac See also Ilumc’s Learned 
Sooiahcs and Pi mtuig Clubs of the U K , 1853, Svo , B Madly, Jn&l Sc de la 
Gnmle Bi et , 1861 67, 0 jits , EC G Bohn, App to BiblioqiaphoVs Manual, 18H, 
Svo, Engl Catal of Books, ISW-SJ, 3 vols Svo, and “Sc Societies and Pielcl 
Clubs," in Natuie, \ , vm For Pranio, see U Eobeit, BM des Soo Sav do la 
Fiance, pt i , 1878 , F Bouillier, L’Instiiiit et IcsAcad de Piomnce, 1879, Svo , 
Bibhogi des Piavam Ihst et Aich pnhl pai les Soe Sav de la France, 1885, 
Ac , 4to (m piog ) For Goimany and Austiia Hungaiy, see II A Btohi, Allg 
DcidsoZics FwEMis/tnwlbiiflJi, 1873, Ao , Svo , J Miilloi, Die nuss Vareim u Ges 
Deiitsehlmds vm lOten Jahrh , 1883, 4to (lu pi og ) , J Wmcklei , Die pet lod Pnsse 
Desk! reichs, 1876, Svo, and PAP Wnlthci foi Geimaii lustoiical societies 
(1815) B Hiiih, Vaizaiahncss, Berlin, 1SS7, Ao (in piog ), dcsciibes imblica 
turns of societies i elating to natuial science See also “Les Congics Scienti 
luiuea,” by Count dc Maisy, in Compte Rendu du Congrh Bibhogi , 1879 Foi 
Belgium, soe Inti od a la BM de la Belgique, lfa75 For Italy, see G Ottmo, La 
Stampa Pci loihca in Italia, 1876, Svo For Russia, consult 0 Woldemar, Gosch 
d 1USS Gelehitcii wul Sohnl AnstuUon, St Petciehiiig, 1865, 8vo, and Hawaii, 
Du, imeii russ NatuifursaheigeselMiaftcn, Riga, 1872 74 (H. B T) 

SOCIETY ISLANDS See Tahiti Archipelago 
SOCINUS, tlie Latinized foi in. of tlie Italian Soccmi, 
So/im, 01 Sozzini 

I Lelio DranuBsco Maria Sozini (1525-1562), theo- 
logical inquiior, was bom at Siena on 2kli Tantiaiy 1525 
His family descended fioin Sozzo, a banker at Peicena, 


whose second son, Mmo Sozzi, settled as a notaiy at Siena 
m 1304 Mino Sozzi’s giandson, Sozziiio (d 1403), was 
the ancestor of a line of patrician jurists, of whom Maiiaiio 
Sozzim, senior (1397-1467), was the first and the most 
famous Lelio was the sixth son of Mariano Sozzini, junioi 
(1482-1556), by his wife Camilla Salvetti The family 
name is variously spelled (usually “Soccmi” by modem 
writeis)^ Leho invaiiably uses thefoim “Soziiii,” Latin- 
izing it “Sozinus”, his nephew Fausto (see below) wiites 
“ Sozzini ” and “ Socinus ” Sozini w'as educated as a jurist 
under his father’s eye at Bologna Accoidiiig to Melaii- 
chthon, it was his desire to reach the f antes juris which led 
him to Bibhcal studies and hence to the i ejection of “the 
idolatry of Home ” Latei on he acquired some knowledge 
of Hebiew and Arabic (he gave to Bibhandei a manuscript 
of the Koran) as well as Greek, hut he was never a laboi i- 
ous student His father supplied him with means, and on 
coming of age he went to Venice, the headquarters of the 
evangelical movement m Italy A tiadition first published 
by Sand in 1678, and amplified by subsequent writers, 
makes Sozini the leading spiiit in certain alleged theological 
confeiences at Vicenza, about 1546, which aie said to have 
foiecast the main positions of the Unitauan heresy, but 
the whole account, including the story of the flight of Sozini, 
must be rejected as mythical At this peiiod the standpoint 
of Sozini was that of evangelical Protestantism , Ins mental 
temper presents a singular union of enthusiastic piety with 
a love foi the subtleties of theological speculation It was 
at Chiavenna in 1547 that he came undei the influenco 
of a gentle mystic, Camillo of Sicily, sin named “Benato,” 
whose teaching anticipated at many points that of the 
eaily Quakers Puisuing his religious travels, Sozini visited 
Switzeiland, Fiance, England, and Holland, letuining to 
Switzeiland at the close of 1548 He had cominendatoiy 
letters to the Swiss churches from Nicolas Meyoi, envoy 
from Wittenberg to Italy, but his family name was a 
sufficient passport, and wherever he went his personal 
charm won fuends. We find him in 1549-50 at Geneva 
and Basel (with Sebastian Munster), but chiefly at Zurich, 
where he lodges with Pellicau He spends eleven months 
(July 1550 to June 1561) at Wittenboig, at fiist under 
Melanchthon’s roof, then with Johann Foister foi the im- 
provement of his Hebiew Fiom Wittenberg Sozini ic- 
tmnecl to Zurich (end of 1651) after visiting Prague, 
Vienna, and Giacow Political events atti acted him bade 
to Italy in June 1552 Two visits to Siena (whoio fieo- 
dom of speech was for the moment possible, owing to 
the shaking off of the Spanish yoke) bi ought him into 
fiuitful contact with his young nephew Fausto. He 
was at Padua (not at Geneva, as is often said) at the 
date of Seivetus’s execution (27tli October 1563) Thcncc 
he made his way to Basel (January 1554), Geneva (April), 
and Zurich (May), wheie he took up liis abode 

Calvin, as well as Melanchthon, received Sozini with open 
aims Melanchthon (though a phrase in one oi his lettcis 
has been stiangely misinterpreted) never logauled him 
with theological suspicion To Calvin’s keen glance 
Sozini’s ovei-speculativo tendency and the gcnumoncss of 
Ills religious natme weio equally appaieut. A passage 
often quoted Horn one of Calvin’s letters to Sozini (1st 
January 1652) has boon constined as a breaking off of 
amicable inteicoiuso, but, while moie than once uneasy 
apprehensions arose in Calvin’s mind, thoio was no bieach 
of coirespondenco or of fiioiidship Of all the lleformcis 
Bullinger was Sozini’s closest inimiato, liis wannest anil 
wisest friend Sozini’s theological difficulties tuuiod upon 
the resiuiection of the body, predestination, the ground of 
salvation (these weio the iioints on which he corroaponded 
with Calvin), the doctrinal basis of the original gospel 
(queries addressed to Bullinger), the nature of repentance 
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(to Rudolpli Gualtlier), the saci aments (to Johann Wolff) 
jSTot till the fate of Seivetus had directed his mind to the 
question of the Trinity did he throw out any doubts upon 
this subject ' At Geneva, m April 1554, he had uttered 
incautious remarks on the common doctiine, emphasized 
in a subsequent letter to Martinengo, the Italian pastor 
Bullingei, warned by several correspondents (including 
Galvin), questioned Sozini as to his faith, and iecei\ed 
from him an explicitly oithodox confession, afterwards 
reduced to wilting (15th July 1555), with a frank reseiva- 
tion of the light of further inquiry A month before 
this Sozini had been sent with Martino Muralto to Basel 
to secure Ochino as pastor of the Italian chmch at Zurich 
There can be little doubt that the minds of Sozmi and 
Ochino (a thinker of the same order as Camillo, but with 
finei dialectic skill) acted powerfully on each other in the 
radical discussion of theological problems Sozini lost his 
father in 1556, an event which involved him in pecuniary 
anxieties To what property he was entitled does not 
appeal , he got nothing under his father’s will Fortified 
with the most influential introductions (including one from 
Calvin), he visited in 1558 the courts of Vienna and 
Cracow' to obtain support foi his appeal to the leigning 
duke of Floienee His object was to realize his own estate 
and secure that of his family It is a sufficiently curious 
ciicumstance that Melanchthon’s letter mtroducing Sozini 
to hlaximilian II invokes the histone parallel of the 
empeioi Constans len dering a hospitable reception to 
Athanasius, w'hen he fled fiom Egypt to Treves Well 
received out of Italy, Sozini (who does not appear to have 
got beyond Venice) found he could do notlung at home 
The Inquisition had its eye on his famdy his bi other 
Cornelio was impnsoned at Rome , his brothers Celso and 
CamiUo and his nephew Fans to were “leputati Luterani” 
at Siena, and Camillo had taken refuge in flight In 
August 1559 Sozini letuined to Zuiich, and we hear little 
more of him His brief career ended on 14th hlay 1562, 
at his lodging in the house of Hans Wyss, silk-weavei 
The news of his death reached his nephew at Lyons 
thi ough Antonio Mai la Besozzo Fausto rejiaii ed to Zurich 
and got his uncle’s pajiers, comiirismg very little connected 
■wilting, but a good many notes Fausto has so often been 
regarded as a plagiarist from Lelio that it may be well 
here to state that his debt to Leho, somewhat over -estimated 
by himself, was twofold (1) He derived from him in con- 
versation (1552-53) the germ of his theory of salvation, 
(2) Lelio’s paraphrase (1561) of dpx^ John i 1 as “the 
beginning of the gospel ” gave Fausto a hint of Biblical 
exegesis by help of which he constructed a new Chiistology 
Apart fiom these suggestions, Fausto owed nothing to 
Lelio except a curiously far-fetched interpretation of John 
vm 58, and the stimulating remembrance of his pure 
character and brilliant gifts The two men were of totally 
different genius Lelio, impulsive and inquisitive, was in 
quest of the sjnntual ground of religions truth the drier 
mind of Fausto sought in external authority a basis for 
the ethical teaching of Christianity 
Sozmi’s extant writings are {1) De Sacrmwntis Bmatatio, iom. 
parts, 1660, and (2) De Rebuo rectione, a fragment Botb. were first 
printed in F et L Socini, item E Soaen Tractatus, Amsterdam, 
1654, 16mo To these may be added his Confession, 1565 (printed, 
in Hottingei, Mist Fcclas Jf T , vol ix , see 16, part 5, 1667), and 
about twenty-four letters, some still nnpimted , but the most im- 
portant -will be found in Illgen and Tiechsel, and (tlie eaihest) m 
the edition of Calvin’s works by Baum, Oimitz, and Reiiss Sand 
adds a Ehapsodia m Esamm Proplietam, of which nothing is kno-vm 
Beza suspected that Sozmi had a hand in the Ee Mseretids, an sint 
pel soquencli, 1553, and to him has also been assigned the Conti a 
Libellum Oalvini, 1554 , hut these ascriptions were not made till 
Ills nephew had identified liis name with active heiesy, and are 
not supported by internal evidence To Lelio also Beza assigned 
(in 1567) an anonymous Explicatw (1562) of the pioein of St John’s 
Gospel, which was the work of Fausto This error, adopted by 


Zanchi, has been the chief soiuce of the misconception which ippie 
sents Lelio as a heiesiarch In Fiaiic Gmmo\ Ecfensio Catk hmt 
de S Tiin , 1590-91, is an anonjraons erfirmc/a/io of motives loi 
adhering to the doctrine of the Trinity, by some ascribed to Lelio, 
by others, with somewhat more probability, to Fausto 
For the life of L Snzim tlie best guide is Treelisel, Die Trot Antitnn lorF 
&ocin, ■vol n , 1844, but there ire valuable materials in Illgen, Vita I Socini, 
1S14, and especiallj ^yaibol i aii Vitam et Docti mam L Soc , &c , 1826 W'allace 
( intitun Biatj , 1850, ii 63) gives the oidiniry Unitaiiaii view, reljing on 
Bocb, Da Poita, and Lubienecki , see also Bonet-Minij s Farhj Smiices oj 
Fnghsh Uiiit Chiist , 1884, cbaji 0 Use lias been made above ot uuprinted 
sources 

II FATibTO Paolo Sozzini (1539-1604), theological 
wiitei, -wms born at Siena on 5th December 1539, the 
only son of Alessandio Sozzini, “ princeps subtihtatum," by 
Agnese, daughtei of Boighe&e Petrucci He was thus 
descended on the one side fiom the long line of great 
lawyers, of wffiom Maiiano the elder is traditionally said 
to have been the fiist heretic of the family, on the other 
from Paudolfo Petiucci, the Ciomwmll of Siena His father 
died in 1541 at the eaily age of thirty-one Fausto re- 
ceived no regular education, he was bi ought up at home 
■with his sister Fillide The influence of the able w omen 
of his family communicated a strong moral impress to his 
thought His youth was spent in desultory reading at 
Scopeto, the country seat of his family His early intel- 
lectual stimulus came from his uncle (Selso, an esf? it foi t, 
though always nominally a Catholic, and the founder of 
the Accademia dei Sizienti (1554), of ■which Fausto was a 
membei In 1556 his giandfather’s will made him inde- 
pendent by leaving him one-fourth of the family estates 
Next year he is as eiii oiled in the famous Accademia degli 
Intronati, the centre of the intellectual life of Siena His 
academic name was “II Frastagliato” , he took as his badge 
“un maie tuibato da venti,” ■vaith the motto “turbant sed 
extollunt ” About this time Pauznolo (i?e Clans Leqg 
Intel pp , not published till 1637) describes him as a young 
man of fine talent, and bespeaks foi him a legal career 
But Fausto despised the la^w^', and prefeiied the ■wilting of 
sonnets He was suspected of Lutheranism in 1558-59, 
soon after he came of age (1561) he went to Lyons, being 
probably employed there in mercantile business, he re- 
visited Italy aftei his uncle Lelio’s death , w e next find 
him enrolled for a short time in 1562 as a member of the 
Italian chmch at Geneva, he retmned to Lyons next 
year The evangelical position ■was not radical enough 
for him His UxphcaUo (1562) of the proem to St John’s 
Gospel shows that already he attributed to our Lord an 
official instead of an essential deity, a letter of 1563 
rejects the natmal immortality of man (a position developed 
long after in his disputation ■with Pucci) Tow'ards the 
end of 1563 he conformed again to the Catholic Church, 
and spent the next twelve years in Italy, partly at court 
Przypkowski, regardless of chronology, places him in the 
service of Francesco, giand-dul?e of Tuscany His unpub- 
lished letters show that he was in the seiviee only of 
Isabella de’ Medici, Francesco’s sister This poition of his 
hfe is obscure, and he afterwards regarded it as wasted 
Till 1667 he contmued to give some attention to legal 
studies He found time to write (1570) his treatise JDe 
Auctordate S Scnptwm In 1571 he was in Pvome, per- 
haps ■with his patroness At the end of 1575 he left Italy, 
and aftei Isabella’s death (strangled by ber husband in 
1576) dechned the overtmes of Francesco, who pressed him 
to letuxn Fiancesco was probably aware of the motives 
which led Sozzmi to quit Italy, for theie is eveiy leason 
to heheve the statement of Przypkowski that the grand- 
duke agreed to protect him in the enjoyment of the in- 
come of his property so long as he published nothing in 
his own name Sozzmi now fixed himself at Basel, where 
he gave himself to close study of the Bible, began a poetic 
version of the Psalms, edited posthumous dialogues of 
Oastellio, and, m spite of his increasing deafness, became a 
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recognized centre of theological discussion One of these 
discussions was on. the doctrine of sahation, with Jacques 
Couet It 1 esulted in a bulky treatise, Be Jesu Ch isto 
(finished 12th July 1578), the cnculation of which 
in manuscript appeal s to have commended his poweis to 
the notice of GioigioBiandrata (1515-1588), court physician 
in Tiansylvania, and an unscrupulous ecclesiastical wire- 
pullei ^ 

Transylvania had for a short time (1559-71) enjoyed 
religious libeity nndei an antitrmitarian piince, John 
Sigismund But the existing luler, Christopher Bdthori, 
favoured the Jesuits, and it was an object with Biandrata 
to limit the “Judaic” tendencies of the antitrinitaiian 
bishop, Francis D4vid (1510-1579), with whom he had 
previously acted By the alleged discovery of a stain upon 
Biandrata’s morals of the gravest sort his influence with 
D4vid was destroyed Now Sozzini’s scheme of doctrine 
encouraged the use of seemingly orthodox language in an 
heretical sense Christ was to be called God, and invoked 
uith divine honouis, though without any inherent title to 
such homage, but as “un Dio subalterno, al quale in un 
dato tempo il Dio supremo cedette il goveino del mondo ” 
(Canth) It occurred to Biandrata that, if Sozzini could 
convert the eloquent Ditvicl to this view, all would be well 
Accordingly in Novembei 1578 Sozzini reached KolozsvAi 
(Klausenburg), and did his best, during a visit of foin 
months and a half undei DAvid’s loof, to teach him the 
doctiine of the invocation of Chiist Though Sozzini did 
not (as Biandrata desired) uige the absolute necessity of 
this invocation, the lesnlt was a public explosion on Dd,vid's 
part against the cultus of Christ in any shape oi form 
His trial followed, on a charge of innovation Sozzini 
hurued off to Poland before it began He cannot be ac- 
cused of a guilty complicity with what he calls the rage of 
Biandrata, for he was no party to the incarceiation of 
David at D6va, wheie the old man miserably perished in 
prison But he was willing that Ddvid should be pi ohibited 
from preaching pending the decision of the contioversy 
by a geneial synod, and his references to the case show 
that (as in the later instances of Jacobo Paleologo, Christian 
Fiankeii, and Martin Seidel) theological aversions, though 
they never made him uncivil, fioze up his kindness and 
blinded his peiceptions of character Biandrata ultimately 
conformed to the Catholic Chuich, yet as late as 1584 
Sozzini, always constant to the leanings of fiiendship, 
sought Ins patronage for his treatise Be Jem Ch isU Natura, 
in reply to the Calvinist Andrew Wolan The lomaindei 
(1579-1601) of Sozzini's life was spent in Poland Excluded 
at first by his views on baptism fioin the Miiioi or Anti- 
tiinitaxian Church (anabaptist in its constitution), he ac- 
quired by degiees a predominant influence in its synods 
He conveited the Arians from their avowal of our Saviour's 
pi e-existence and their refusal to honour Him by invoca- 
tion; he lepiessed the semi-Judaizers whom he could not 
convince Thioiigh conespondence with his friends in 
oflicial places he luled also the policy of the Antitrinitaiian 
Church of Tiansylvania Foiced to leave Cracow m 1583, 
he found a home with a Polish noble, Christophei Morsztyn, 
whose daughter Elizabeth he maaied (1586) She died 
in the following yoai, a few months after giving bnth to 
1 Bi.iudrata was Sozzmi’s evil geiims Boi u of an old family in 
Piedmont and educated m Prance, Biandrata had attached him&elf to 
the left wing of Piotestantiain, and had moved hero and there among 
13ie nppei ciicle^of the Eeformed, depending foi professional advance- 
ment on a special knowledge of tlie diseases of women Dnven east- 
waids a second time in 1558 (after fomenting antitrmitanan heresy in 
the Italian church of Geneva), ho had for twenty years been the confi- 
clentiil advisei of ladies of the reigning house, fii&fc in Poland and Iben 
m Tiansylvania In both couutiies he was a dexterous meddlei in 
clninli affairs , his 2 )olicy was the cstahlislnnent of a kind of broad 
church, with a confession nakedly Scriiituial in its terms, and a resolute 
suppression ol all tonipioimsing extremes 


NUB 

a daughter, Agne&e, af tern aids the wife of Stam&Iau Wisz- 
owaty In 1587 the grand-duke Francesco died, and to 
this event Sozzini’s biogiaphers attribute the loss of his 
Italian pioperty. But he was on good teims with Fran- 
cesco’s successor, and might have continued to receive his 
rents had not family disputes arisen respecting the intei- 
pretation of his grandfathei’s will The holy office at 
Siena disinherited him in Octobei 1590, but he w^as 
allowed a pension, which does not seem to have been paid 
The failure of supplies from Italy dissolved the compact 
undei which his woiks were to remain anonymous He 
began to publish under his own name The consequence 
was that in 1698 a mob expelled him fiom Ciacow, wreck- 
ing his house and gi ossly ill-using his person Friends gave 
him a ready welcome at Luslawice, 30 miles east iiom 
Ciacow, and here, having long been troubled with colic 
and the stone, he died on 4th March 1604 A limestone 
block, with illegible inscriptions, marks his grave ^ 

Sozziin’s woiks, as edited by Ins giaudson Andiew Wiszowaty 
and the learned punter F Kuypei, aie contained in two closely 
punted folios, Amsteidam, 1668 They aio usually leckoned the 
tnst two volumes of the Bibliotheca Fiutiim Polonmum, but in 
fact the woiks of Ciell and Sehlichtiiig pi seeded them in the 
senes They include all Sozzini’s extant theological wiitings, 
except his essay On Predestination (in wliieh he denies that God 
foiesees the actions of fiee agents), piefixed to Castolho’s JDialoiji 
IV , 1578 (lepunted 1613), and his levi&ion of a school manual, 
Insti umentim Doctunarum Anstotehemn, 1586 Hi& pseiuloii> ms, 
easily mteipietcd, weieFolix Tiiipio Uibeyctaiius, Piospei Dysidroiis, 
Gratianns Piospei,andGiatiamis Tuipio Geiapoleiisis (=Seiioiisis) 
Some of las eaily poetiy will bo found ui I’eieiitilli’s Soielta di 
Stanxe di Biveisi Anton Toscain, 1579 (lepunted 1594), othci 
specimens aie given in Caiith, and lu the Athenmm, lltli August 
1877 Sozzim himself consideied that his Contra Atlicos, winch 
peushedm the not at Ciacow, was Ins ablest woik In latei life 
ho began, but left incomplete, moio than one woik iiitciided to 
exhibit his system as a whole His xeputation as a think oi must 
lest on (1) his De Auctontate S ScH2>tuiS6, and (2) his Be Jesu 
Ohnsto Sarvatore The foimei was fiist published at Seville 
(1588) bv Lopez, a Jesuit, who claimed it as Ins own, but piefixed 
a pieface m which, contiaiy to a fundaineutal position of Sozzini, 
he maintains that man by natuie has a knowledge of God A 
Fiench veision (1592) was appioved hy the miiiisteis of Based , 
and the English tianslation (1731) by Edwaid Coombe was uudoi- 
taken in consequence of the eommemlatiou of the woik in a chaige 
(1728) by Bishop Smalbioke, who obseives that Giotnis had laid 
it nndoi coiitubutioii in his Dc Ventate Christ Jlel In a small 
compass it anticipates the whole aiguinent of the “ciodibility ” 
wnteis, but m tiymg it by modem testa it should bo lomcmbciod 
that Sozzmi legaided it (in 1681) as not adequately nicoting the 
caidmal difficulties attending the proof oi the Cluiati<iii leligioii, 
and subsequently began to leconstiuci its aigument in his iin- 
Ihuslied Lectioius Bacrie IIis trealiso on salvation constitutes 
his mam seivico to theology, ])lacing oitliodoxy and licicsy in new 
lelations of fundamental antagonism, ami nan owing the oonilnt 
to the eential mtoiost of religion Of the peisou of Cliust in tins 
ticatise ho says nothing, he deals exclusively wilh the W'oik of 
Chiist, which m liis view opeiates upon man alone , and it is by 
the peisislency with which this idea tends to leciu tluit wo must 
estimate the theological sagacity of Soz/mi ’riiough Ins name has 
boon attached to a school oi opinion (Socimanisin),lu' disclainied the 
loloofa heicsiaieh, and declined to give las umcsoived adhesion 
to any one sect The conlidence wdth which ho i idled upon the 
conclusions of lus own iiuiid has gained luiii the leputc ol a dogma- 
tist, but it was his constant aim to ledncoand simplify ihe funda- 
mentals of Clmstiamty, and it is not without giound that the 
memoiial tablet at Siena (insoiiption by Buguh, 1879)ehaiaeleiiztH 
him as a vmdicatov of hmnau leason against the siipeinatninl Ol 
Ins non-thoological doctuncs the most inqioiUnt is his asseition of 
the unlawfulness, not only of wai, but ol tho taking of Immaii liln 
m any cucumslances Hence tho compaiativo mildness of Ins pio- 
posals for dealing with loligioiis oircndeis, but it cannot bo said 
that ho had giaspcd tho full idea of toleiaiion Ilcnco too lus con- 
tention that magisterial office is unlawful for a Clnistian 
Fm the luoinaphy of Sozmu tho best inatdials aio lus Ic'Uirs Them in a 
collection m lus woiks, othws aio given hy Uaiith , some aio luqnihhslu'il 
In lus couespondcnco he delineates lunwelf iicely, not Ki«uing Ins wt*ak points 
of eharaelei oi of attannneut The eailiest li(o, piefixed (with enRuived poi 
tiait) to tho woiks, IS hy PmvpkowRlci (lO')ft), tiauNlated into PngliHh hy lildh) 
(lOfiS) TWs is tlio foundation of tho ailiclo hy Bayle, tho Jllemin/s hy Tonlniin 

2 Wo tiaee is discoveiahlo on tho Btniie of tho alloged epitaph— 

“Totaiuit Bnhylon destnixit ieefn hnUii'ins, 

Calvnms muios, sod fuudamouta fciocnms “ 
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(1777), and the Lija hy Wallace ( loliii in Bioq , 18o0, u SOo) Tlie -jlvetch hy 
(Jantil in Gli Eietici dlialia, Ifanb, vQl ii , gives a genealogy ot the Sozzini 
(needing some coneetion) The best defence ot hozzini m his lelations inth 
Uavid IS by James Yates, in Ch> lU Pioneei , Pebmary 1834 , a less faiouiable 
Mew IS taken bv the Hungauan biographer of David (Jakab, Dm id F Eitdel e, 
lS7fl) Ot lus system, most geneially known through the Dacovian Catechism, 
IbO j (planned by Sozzini, but chiefly carried out by others, principally Schinalz , 
translated by Rees, ISIS), there is a special study by Fock, Der 'sacimanisiwus, 
1847 See also “ The Sozzmi and their School,” in Thed Rev , IST') (eoirected m 
Christ Life, 23th August 1SS3) Use has been made abote of unpublished 
papers in the archives at Florence, with otheis in the archives, communal 
libiaiy, and collection of PadieToti at Siena (A GO) 

SOCOERO, a town of the United States, in a county 
of the same name m New Mexico, 76 miles south of Albii- 
queique junction on the Atchi&on, Topeka, and Santa Ue 
Railroad, is beautifully situated in the Rio Grande valley 
It IS the centre of a silver and lead mining distiict, and 
has a stamp imll and smelting-works Rmit-growing and 
cattle-hreedmg are prosecuted in the vicinity The popula- 
tion, including old and new town, was about 5000 in 1887 

SOCOTRA, or Socotoea (Arabic Sohot^d), an island of 
the Indian Ocean, 150 miles fiom Cape Gaidafut and 
about 220 from the Aiabian. coast Its length fiom east 
to west 13 71 miles, its greatest hieadth 23 A plain 2 
to I miles wide skirts the greater parr of the coast, while 
the luteiioi is mountainous The granite peaks behind 
Tamaiida (a village on the north coast and the chief place 
m the island, but now much decayed) use to a height of 
4000 feet, and a limestone chain connected with these runs 
noith and south with an average height of about 1900 
feet The climate is moist, but not unhealthy, with much 
rain, especially diuing the south-west monsoon At this 
season the temperature rises to 80 ^ oi even 96°, but on the 
whole the heat is not excessive The scenery of the island 
IS veiy staking, with bare locky heights and fertile valleys, 
but theie is little cultivation, the inhabitants living mainly 
by their vast flocks of sheep and goats, oi on dates, hoine- 
giown and imported Milch cows aie numeious neai 
Tamarida The population is about 5000, of two distinct 
types The nomad inhabitants of the uplands ai e a pecuhai 
race, well built, with good features and long cuihng but not 
woolly hair, they resemble neither the Arabs nor the 
SomAl In Tamarida and other villages and towards the 
eastern end of the island the population is a mixture of 
Arab, African, and other elements, even including Poitu- 
giiese The native speech is not intelligible to ordinary 
Aiabs, but Wellsted says that it can sometimes he made 
out by Arabs from the opposite (Mahra) coast In fact, 
according to Ibn Mojiiwii and Hamdiini, the Socotians m 
the Middle Ages were regarded as Mahra and spoke the 
Mahra dialect Their way of life is inde and simple in 
the extreme, but they are hospitable and geneially well- 
behaved, though they have almost no government , they 
are nominally dependent on the sultan of Keshin A certain 
dependence (at least of places on the coast) on some sove- 
leign of the Arabian coast has enduied for many centuries, 
except during the shoit Portuguese occupation of Tamarida 
by Albuquerque Fiom 187 6 to 1886 the sultan of Keshin 
was bound by treaty not to cede the island to a foreign powei 
or allow settlements on it without the consent of England 
In 1886 it was foimally annexed by Gieat Britain 

The fauna and flora of Socotia aie peculiar As regards 
mammalia the civet cat is found, but the ordinary wild 
beasts of Arabia are unknown The floia was studied by 
Professor Bailey Balfour in 1880, and his account of it is 
about to be published by the Royal Society of Edinburgh 
The most valuable vegetable products are now, as m the 
Middle Ages, aloes and dragon’s-blood The Socotran aloes 
(the French chicotiTi) is esteemed the best in the world 
when unadulterated In old times the ambergris of 
Socotra was also famous 

Socotia was known to tlie ancients as the isle of Dioscondes , 
this name, and that hy which the island is now known, are usually 
tiaced back to a Sansciit form, Dvipa-Sakhadliaia, “the island 
abode of bliss,” which again suggests an identification with the 
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vTjffoi eidcJfioves of Agathaichides (§ 103) The Fenphis of the 
Eiythnean Sea speaks of the island as peopled only in one part by 
a mixed race ot Arab, Indian, and Gieek tiadeis It was subject 
to the king of the Incense Oountiy, and was a meeting-place ot 
Aiabian and Indian ships Cosnias in the Stli centuiy says that 
the people spoke Grieek and ueie largely Chustian, with a bishop 
sent from Peisia The Aiab geogiaphers also had a tiadition of 
an eaily Gieek settlement (which they naturally aseiibe to Alex- 
andei), but also of latei Peisian influence, followed by a settlement 
of Mahra tribes, who partly adopted Christianity The Socotians 
remained Kestoiian (Jhristians, with a bishop undei the metro- 
politan of Persia, through the Middle Ages (Assemani, B 0 , u 
459 , comp Mohallehi, in Abulfeda, p 371) , hut in their isolated 
position they have gradually lost all tiace of Christianity except 
reveience foi the cioss, and piactise the old South Aiabian moon 
woiship There was much more at least of the foims of Christ- 
ianity when Euiopeaus fiist visited the island in the 16th ceutiuy 
In the Middle Ages Socotra was a station of the Indian coisaiis 
who haiassed the Aiab tiade with the fai East The population 
seems then to have been ranch laigei , Aiabian wiiteis estimate 
the fighting men at 10,000 

See, foi the histoiy of Socotra, Yule, Mchco Polo, ii 400 sq , aocl, besides the 
authorities there cited, Yakiit, s v , Hamclanl, p 52 , Kazwlm, ii 54 Tor the 
state of the island at the hymning of the IStli century, see the account of the 
French expedition to Yemen in 170S (Fiaggio mil’ Arabia Fdiae, Venice, 1721) , 
and, for tlie present centuiy, Wellsted, C'ty of the Ccdiphs, vol ii (1840) Foi 
the topogaphy, &c , see Red Sea Pilot, 2d ed , 1882 

SOCRATES, son of the statuary Sophiomscus and of 
the midwife Ph^naiete, was born at Athens, not eailier 
than 471 nor later than May or June 469 b c As a youth 
he received the customary instruction in gymnastic and 
music , and in aftei years he made himself acquainted with 
geometry and astronomy and studied the methods and the 
doctrines of the leaders of Gieek thought and cultuie 
He began hfe as a sculptor , and m the 2d century a d a 
group of the Graces, supposed to be his work, was still to 
be seen on the road to the Aciopolis But he soon aban- 
doned ait and gave himself to what may best be called 
education, conceiving that he had a divine commission, 
witnessed by oracles, dreams, and signs, not indeed to teach 
any positive doctrine, but to convict men of ignoiance mis- 
taking itself for knowledge, and by so doing to promote 
their intellectual and moial impiovement He was on 
teims of intimacy with some of the most distinguished of 
his Athenian contemporaiies, and, at any rate m later life, 
was personally known to very many of his fellow citizens 
His domestic lelations were, it is said, unhappy The 
shrewishness of his wife Xanthippe became proverbial 
with the ancients, as it still is with ourselves Aristotle, 
m his remarks upon genius and its degeneracy (Hket , ii. 

15), speaks of Sociates’s sons as dull and fatuous, and 
m Xenophon’s Ilmomhkci, one of them, Lamprocles, re- 
ceives a foimal rebuke for undntifnl behaviour towaids his 
mother 

Socrates served as a hophte at Potidma (432-429), where Pahhe 
on one occasion he saved the life of Alcibiades, at Delmm hfe 
(424), and at Amphipohs (422) In these campaigns his 
bravery and endurance were conspicuous But, while he 
thus performed the ordinary duties of a Greek citizen with 
credit, he neither attained nor sought political position 
His “divine voice," he said, had warned him to refrain 
fiom politics, presumably because oiflee would have en- 
tailed the saciifice of his principles and the abandonment 
of his pioper vocation Yet m 406 he was a member of 
the senate, and on the first day of the tiial of the victors 
of Aiginusse, being piesident of the prytanes, he resisted — 
fiist, in conjunction with his colleagues, afterwards, when 
they yielded, alone — the illegal and unconstitutional pro- 
posal of Callixenus, that the fate of the eight generals 
should he decided by a single vote of the assembly Not 
less courageous than this opposition to the “ civium ardor 
piava jubentium” was his disregard of the “vnltus instantis 
tyranni ” two years later During the reign of terror of 
404 the Thirty, anxious to implicate m their crimes men 
of repute who might otherwise have opposed their plans, 
ordered five citizens, one of whom was Socrates, to go to 
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Scilamis and bung tlienee then destined victim Leon 
Sociates alone disobeyed But, though he vas exception- 
ally obnoxious to the Tliiity,— as appeals, not only in this 
incident, but also in then tbieat oi punishment under a 
special oidinance forbidding “the teaching of the art of 
argument,” — it was reseived foi the leconstituted demo- 
ciacy to bring him to tnal and to put him to death In 
309, foil! years, attei the restoration and the amnesty, he 
was indicted as an ofiencler against public moiality His 
accii&eis neie Meletus the poet, Anytns the taniiei, and 
Lycon the oiatoi, all of them memheis of the democratic 
01 patriot paity who had returned from Phyle with Thrasy- 
bulus The accusation ran thus “Soeiates is guilty, 
fiistly, of denying the gods leeognized by the state and 
iiitioducing now divinities, and secondly, of corrupting the 
young ” 111 his unpiemeditated defence, so far from seek- 
ing to conciliate his judges, Sociates defied them He was 
found guilty by 280 votes, it is supposed, against 220 
hfeletus having caUed foi capital punishment, it now icsted 
■Hitli the accused to make a coimtei-pioposition , and there 
can be little doubt that, had Sociates without furthei le- 
maik suggested some smaller but yet substantial penalty, 
the pi oposal would have been accepted But, to the amaze- 
ment of the judges and the distress of his friends, Socrates 
proudly declaiecl that foi the services which he had ren- 
dered to the city he deserved, not punishment, but the 
reward of a public benefactor, — maintenance in the Piy- 
taneum at the cost of the state, and, although at the 
close of his speech he professed himself wilhng to pay a 
fine of one mina, and upon the lugent entreaties of his 
fiieuds raised the amount of liis offer to thirty minas, he 
made no attempt to disguise his indiffeience to the result 
His attitude exasperated the judges, and the penalty of 
death was decreed by an increased majority Then in a 
slioit address Sociates declared his contentment with his 
own conduct and with the sentence Whether death was 
a dieamless sleep oi a new hfe m Hades, where he would 
have oppoituinties of testing the wisdom of the heroes and 
tlie sages of antiquity, in either case he e&teemed it a gam 
to die In the same spirit ho xefused to take advantage of 
a scheme auangecl by his friend Onto foi an escape fiom 
piison Under oidinaiy ciicumstancos the condemned 
ciimmal diank the cup of hemlock on the day after the 
tiiai, but in the case of Sociates the rule that during 
the absence of the sacied ship sent annually to Delos no 
one should be put to death caused an exceptional delay 
Poi till] ty days he leinained m mipiisonmeiit, receiving 
liis intimates and conveisiog with them in his accu&tomed 
mannoi How in his last comeisation he aigiied that 
the wise man will regaid appioaclung death with a cheer- 
ful eoiifidence Plato relates m the Phssdo^ and, while 
the cential aigument — which rests the doctiiue of the soul’s 
imnioitahty upon the theoiy of ideas — ^inust be accounted 
Platonic, m all other icspcets the naiiative, though not 
that of an eye witness, lias the an of accuracy and tiuth 
But what weie the personal characteiistics which won 
for this man, pooi in woilclly goods, the affectionate legaid 
of the best of ins contompoiancs 1 Why was it that the 
Athenians, forgetting Ins loyal perfoiinance of cmc duties, 
his viitnous life, and his disinterested anxiety foi tlieir 
wolfaie, brought him to tual, condemned him, put him to 
death? What were the piincijdes upon wludi his teach- 
ing rested, and, what was the message w'hich, instant in 
season, out of season, lie earned to his countiymeii ? How 
weio his ininciples mtcrpietod by his followers, and what 
iiiiluoiice did Ins teaching oxcit upon siihscquent specula- 
tion ? Those are the questions which demand considera- 
tion m the pieseut aiticdc 

Authou Happily, though Hoentes left no wiitmgs behind him, 
and indeed, as mil lioieafter apjieai, was by lus pnuciplcs 


precluded flora dogmatic expo^-ition, we have in tbe 
^kTTOjjLvqiiovsviwra. oi i/mows and othei woiks of Xeno 
phon recoids of Sociates’s conversation, and in the dialogues 
of Plato lefined applications of his method Xenoi)hon, 
having no philosophical views of his own to develop, and 
no imagination to lead him astiay, — being, in fact, to 
Sociates what Boswell was to Johnson, — is an excellent 
witness The ’’ATro/irpyovenpaTa or Memoulhha aie in- 
deed confessedly apologetic, and it is easy to see that 
nothmg is introduced which might emhittei those wdio, 
hating Sociates, weie ready to persecute the Sociatics , but 
the plain, straightforward nanative of Socrates’s talk, on 
many occasions, with many dissimilar interlocutors, caiiies 
with it in its simplicity and congruity the evidence of sub- 
stantial justice and truth Plato, though he understood 
his master better, is a less tiustwoithy authoiity, as he 
makes Socrates the mouthpiece of his own moie advanced 
and even antagonistic doctnne Yet to all appearance 
the Apology is a careful and exact account of Socrates’s 
habits and pimciples of action , the earliei dialogues, those 
which are commonly called “ Somatic, ” repiescnt, with 
such changes only as aie necessitated by then tonn, 
Socrates’s method , and, if in the latex and moie imp oi taut 
dialogues the doctnne is the doctnne of Plato, echoes of 
the mastei’s teaching aie still discoverable, approving 
themselves as such by thou acco) d with the Xenophontean 
testunony In the face of these two principal witnesseb 
other evidence is of small importance 

Peisonal Chaiactenstu.’i — Wliat, then, weie the peisonal 
characteiistics of the man ^ Oiitwaidly lus piesenee was Peisduai 
mean and his countenance giotesqne Short of statuie, 
thick- necked, and somewhat coipuleut, witli piomment 
eyes, with nose upturned and nostnls ouisptead, with laige 
mouth and coaise lips, he seemed the embodiment of sensu- 
ality and even stupidity Inwardly lie W'as, as lus fiionds Moi il 
knew, “so pious that he did nothing without taking <inalil.Ks 
counsel of the gods, so just that he never did an injiii y 
to any man, whilst he was the benefactoi of his associates, 
so tempeiate that he never piefeued pleasuie to right, so 
wise that in judging of good and evil he was never at 
fault, — in a woicl, the best and the happiest of men ” 

“ His self control was absolute, Ins powers of endmanco 
were unfailing, he had so schooled himself to modeiation 
that his scanty means satisfied all lus wants ” “ To want 

nothing,” he said himself, “is divine, to w'ant as little as 
possible IS the nearest possible appioacli to the divino 
life ”, and accoidingly he practised tempeiance and self- 
denial to a dogiee which some thought ostentatious and 
affected Yet the hearty enjoyment of social plcasuicb 
was another of his marked chaiactensties , foi to abstain 
fiom innocent giatification from feai of falling into excess 
would have seemed to him to imply oitlicr a pedantic 
foimaliem or a lack of leal self-contiol In slioit, lus 
sliength of will, if by its very peifection it led to lus 
thcoietical iclentification of viitue and knowledge, sccuied 
hun in practice against the ascetic extravagances of lus 
associate Aiitisthenos 

The intellectual gifts of Bociatcs wore haidly less ic-liiti,i- 
maikable than lus moral viikies Natiually observant, 
acute, and thoughtful, ho developed these qualities by*""'' 
constant and systematic use The exoicise of tlio mental 
powcis was, he conceived, no meio occupation oi Icisnie 
lionis, hut lathei asacicd and cvei-piosent duly, because, 
moral error being intellectual oiroi translated into act, he 
who would live virtuously must first iid himself of ignoi- 
ance and folly Ho had, it may bo conjectured, but little 
turn for i)hilosoplucal speculation, yet by tlio careful 
study of the ethical problems which met him in himself 
and m others ho acquired a remarkable tact in dealing 
with questions of practical morality ; and in the course of 
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the lifelong war i\hich he waged against vagueness of 
thought and lasitj of speech he made himself a singularl;y 
apt and ready leasoner 

'Wdiile he regarded the improvementj not only of himself 
hut also of others, as a task dmnely appointed to him, 
there wa& in his demeanour nothing exclusi\e oi phansai- 
cal On the contrary, deeply conscioub of his own limita- 
tions and infirmities, he felt and cherished a profound 
sympathy with erring humanity, and loved witii a love 
passing the love of women fellow-men who had not leaint, 
as he had done, to overcome human frailties and weak- 
nesses Nevertheless great wrongs roused in him a 
irghteous indignation which sometimes found evpiession 
in fierce and angry lehuke Indeed it vould seem that 
Plato in hrs idealized poi trait gives his hero ciedit not 
only for a deeper philosophical insight hut also foi a 
greater urbanity than facts warranted Hence, whilst 
those who knew him besr; met hrs affection with a legaid 
equal to his own, there were, as will be seen heieafter, 
some who iievei forgave his stern reproofs, and many who 
regarded bun as an impertinent busybody 

He was a true patriot Deeply sensible of his debt to 
the city m which he had been horn and bred, he thought 
that in giving his life to the spread of sounder views in 
legaid to ethical and political subjects he made no more 
than an imperfect return, and, when in the eveicise of 
constitutional author ity that city brought him to trial and 
threatened him with death, it was not so much Ins local 
attachment, strong though that sentiment was, as rather 
his sense of duty which forbade him to retue mto exile 
before the trial began, to acquiesce in a sentence of banish- 
ment when the verdict had been given against him, and 
to accept the opportunity of escape which was offered him 
duimg his imprisonment Yet his patriotism had none of 
the narrowness which vas chaiacteiistic of the patriotism 
of his Greek contemporaries His generous benevolence 
and unaftected philanthropy taught him to overstep the 
limits of the Athenian demus and the Hellenic lace, and 
to regard himself as a “citizen of the woild ” 

He was blest with an all-pervading humour, a subtle 
but kindly appreciation of the mcongimties of human 
natme and conduct In a less robust character this 
quality might have degenerated into seiitimentahty or 
cynicism , in Sociates, who had not a trace of either, it 
showed itself prmcipally in what his contemporaries knew 
as his “accustomed irony ” Profoundly sensible of the in- 
consistencies of his own thoughts and words and actions, 
and shrewdly suspecting that the hke inconsistencies were 
to be found in other men, he was careful always to place 
himself upon the standpoint of ignorance and to invite 
otheib to join him there, in order that, proving all things, 
he and they might hold fast that which is good “Intel- 
lectually the acutest man of his age,” says W H Thompson 
in a brilliant and instructive appendix to hrs edition of 
Plato’s Phmdius, “he represents himself in all compames 
as the dullest person present Morally the purest, he 
affects to be the slave of passion, and borrows the language 
of gallantry to describe a benevolence too exalted for the 
compiehension of his contemporaries He is hy turns an 
epacTTys, a Tr/roa-ycoyds, a pacrTpoTrds, a ^aieuTiKOS, disgmsing 
the sanctity of his true vocation hy names suggestive of 
vile or iidiculous images The same spurt of whimsical 
jraradox leads him, in Xenophon’s Banquet, to aigue that 
Ins own satyr-hke visage was superior in beanty to that of 
the handsomest man present That this irony was to 
some extent calculated is more than probable , it disarmed 
ridicule by anticipating it , it allayed jealousy and propi- 
tiated envy , and it possibly procured him admission mto 
gay circles from which a more solemn teacher would have 
been excluded But it had for its basis a real gieatuess 


of soul, a hearty and unaffected disiegaid of public opinion, 
a perfect dismteiestednest., an entiie abnegation of self 
He made himself a fool that others by his folly might be 
made wise, he humbled himself to the level of those 
among whom his work lay that he might laise some few 
among them to his owni level, he was 'all things to all 
men, if by anj means he might win some ’ ” It would 
seem that this humorous depreciation of his owm gieat 
equalities, this pretence of being no better than his neigh 
hours, led to grave misapprehension amongst his contem- 
qioraiies That it wns the foundation of the slanders ol 
the Peiipatetic Aiistoxenus can hardly be doubted 
Socrates was further a man of smceie and fervent piety Pietj'. 
“No one,” sajs Xenophon, “eiei knew of his doing oi 
saying anything piofane or unholy ’’ There was indeed 
m the popular mythology much which he could not accept 
It was incredible, he argued, that the gods should have 
committed acts which would be disgracefid in the woist of 
men Such stones, then, must be regarded as the inventions 
of lymg poets But, when he had thus purified the con- 
temqiorary polytheism, he was able to reconcile it with liis 
own steadtast behef in a Supreme Bemg, the intelligent 
and beneficent Cieatoi of the universe, and to find in the 
national iitual the means of satisfying his religious aspira- 
tions For proof of the existence of “the divine,” he 
appealed to the providential aiiangement of nature, to the 
universality of the belief, and to the revelations and warn- 
ings which are given to men through signs and oracles 
Thinking that the soul of man partook of the divine, he 
maintained the doctrine of its immortality as an article of 
faith, but not of knowledge While he held that, the 
gods alone knowing what is for man’s benefit, man should 
pray, not foi paiticiilai goods, but only foi that which is 
good, he was regular m piayer and punctual in saciiflce 
He looked to oracles and signs for guidance in those 
matters, and in those matter^ only, which could not be 
resolved by experience and judgment, and he further 
supposed himself to receive special warnings of a mantic 
character through what he called his "divine sign” (Sai/ioviov, 
8ai{i6nov ouj/iefov) 

Socrates’s fiequent refeiences to bis ‘‘duiiie sign” weie, saysDmue 
Xenophon, the oiigin of the charge of “ mtioduoing new diviiiitie!>” sign 
biou^t against hm hy his aecuseis, and in eaily Chiistian times, 
amongst Neoplatonic philosopheis and fathers of the cluireh, gave 
nse to the notion tliat he supposed himself to be attended by a 
“genius” 01 “dsemon ” Similarly in our own day spiutnahsts 
have attiibuted to him the belief— which they justify — ^in “an 
intelligent spiritual being who accompanied him thiough life,~iii 
othei wolds, a guardian spurt ” (A R Wallace) But the very pie 
cise testimony of Xenophon and Plato shows plainly that Sociates 
did not legaid his “customary sign” eithei as a dwinity oi as a 
genius Accoidmg to Xenophon, the sign was a warning, either to 
do 01 not to do which it would be folly to neglect, not superseding 
oidmaiy piudencc, hut dealing with those iiuceitamties in lespect 
of which othei men found gvuclance lu oiacles and tokens , Sociates 
believed m it piofouudly, and nevei disobeyed it Accoidnig to 
Plato, the signuas a “voice” which warned Sociates to lefiain fiom 
some act which he contemplated, he heard it frequently and on 
tile most trifling occasions , the phenomenon dated horn his eaily 
years, and was, so far as he knew, pecuhai to himself These 
statements have been vaiiously mteiqireted Thus it has been 
maintained that, in laying claim to siipeinatnial levelations, 
Sociates (1) committed a pious hand, (2) indulged Ins “accustomed 
iiony,” (3) recognized tiie voice of conscience, (4) indicated a geneial 
belief in a divine mission, (5) desciibed “the inwaid voice of his 
individual tact, which m consequence partly of his expeuence and 
penetration, partly of lus knowledge of himself and exact apprecia- 
tion of what was in harmony -with his indmduahty, had attained 
to an unusual accuracy, ” (6) was mad (“etait fou”), bemg subject 
not only to halluemations of sense but also to ahenations of reason 
Xenophon’s testimony that Socrates was plainly smceie in his 
belief excludes the first and the second of these theories , the chai- 
aetei of the warnings given, which aie always concerned, not with 
the moral woith of actions, but with their uncertain results, warrants 
the lejection of the thud and the fourth , the fifth, while it suffi- 
ciently accounts for tire matter of the wainmg, leaves unexplained 
its mannei, the vocal ntteiance , the sixth, while it plausibly ex 
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plains tlie maiinei of the waining, goes beyond the facts uhen it 
attubiites to it mationality of mattei It lemains for ns, then, 
modifying tlio fifth hypothesis, that of Dideiot, 2ellei, and otheis, 
and the sixth, that ot Lelnt and Litti^ and combining the two, to 
suppose that Sociates was subject, not indeed to delusions of mind, 
but to hallucinations ot the sense of hen mg, so that the lational 
suggestions of liisoiui bniii, exceptionally valuable in conseq^uence 
ot the accniacy and delicacy ot his highly cultivated tact, seemed to 
him to be piojeoted without him, and to be letinned to him thxough 
the outwaul eai It appeal s that, though m some of the best 
hnown instances— foi example, those of Cowrper and Sidney 
lYalkei — halliicmations of the sense ol healing, otheiwise closely 
lesembliug Sociates’s ‘ divine sign,” have been accompanied by 
paitial deiangement of leason, cases aie not wanting m which 
"the thoughts tiansfoimed into external sensoual impiessions” 
aie peifectly lational 

Mode of The eccentiicity of Socrates’s life was not less remark- 
able than the oddity of his appeaunce and the irony of his 
conversation His whole time was spent in public,— in the 
market-place, the streets, the gymnasia Thinking with 
Dr Johnson that “a gieat city is the school foi studying 
life,” he had no liking for the country, and seldom passed 
the gates “Fields and trees,” Rato makes him say, 
“won’t teach me anything, the life of the stieetswiU” 
He talked to all comers, — to the ciaftsman and the artist 
as willingly as to the poet oi the politician, — questioning 
thorn about their affaus, about thepiocesses of then several 
occupations, about theii notions of morality, in a woid, 
about familial n)atteis in which they might he expected to 
take an interest The ostensible purpose of these mter- 
logatories was to test, and thus eithei refute or explain, 
the famous oracle which had pronounced him the xvisest of 
men Conscious of his own ignoiance, he had at first 
imagined that the Q-od was mistaken When, howevci, 
experience showed that those who esteemed themselves 
wise weie unable to give an account of thoir knowledge, he 
had to admit that, as the oracle had said, he was wisei 
than otheis, m so far as, whilst they, being ignoiaut, sup- 
posed themselves to know, he, being ignoiant, was aware 
of his Ignorance Such, accoiding to the Apolofjy, was 
Sociates’s account of his piocediue and its lesults But 
it IS easy to see that the statement is coloured by the accus- 
tomed irony When m the same speech Socrates tells lus 
judges that he would never from feai of death or any 
other motive disobey the command of the god, and that, 
if they put him to death, the loss would he, not his, but 
theiis, since they would not leadily find any one to take 
In'! place, It becomes plain that he conceived himself to 
hold a commission to educate, and was consciously seeking 
the uitelloctual and moral impiovement of his countiymen 
His end could not be achieved without the saciifice of self 
His meat and drink ivere of the pooiest, summer and 
wiutei his coat was the same , he was shoeless and shirt- 
less “A slave whose master made hmi live as you do,” says 
a sophist 111 Memoiahika, “would run away” But 
by the siuiender of the liixuucs and the comforts of hfo 
Socrates seemed foi lumsclf the independence which was 
necessaiy that he might go about lus appointed business, 
and therewith he was content 

Coutem His messago was to all, but it was variously received 

poiaiy Those who heard him peifoico and occasionally weie apt 
regal d lus teaching eitliei with indifference oi with irri- 

’ tation,— with indifference if, as might be, they Med to 

see in the olenchus anything moie than elaborate tiifliug, 
with nutation if, as was piohable, they peiccived that, in 
spite of lus assumed ignorance, Socrates was well aware of 
the result to xvhicli their onf oi ced answers tended Amongst 
those who deliberately sought and sedulously cultivated 
his acquaintance there wcio some who attached themselves 
to him as they might have attached themselves to any 
oidinary sojfiust, conceiving that by temporary contact 
with so acute a reasoncr they would best prepare them- 
selves for the logomachies of the law courts, the assembly, 


and the senate Again, there were others who saw in 
Sociateb at once master, counsellor, and fuend, and hoped 
by associating with him “ to become good men and true, 
capable of doing their duty bj- house and household, by 
lelations and fiieuds, by city and fellow-citizeus ” (Xeno- 
phon) Finally, tlieie vas a little knot of intimates who, 
having something of Sociates’s enthusiasm, entered more 
deeply than the lest into his principles, and, when he died, 
transmitted them to the next geneiation Yet even those 
who belonged to this mnei circle were united, not by any 
common doctrine, but by a common admiration for then 
master’s intellect and character 

For the paiadoxes of Sociates’h personality and the Plato’s 
eccentricity of his behaviom, if they offended the many, 
fascinated the few “It is not easy foi a man lu my con-^^^'^ 
dition,” says the intoxicated Alcibiades in Plato’s Sym- 
posiwn^ “todesenbe the singulaiityof Socrates’s character 
But I will tiy to tell his piaises in similitudes He is 
like the piping Silenes in the statuaiies’ shops, which, 
when you open them, are found to contain images of gods 
Ol, again, he is like the satyr Maisyas, not only in out- 
ward appearance — that, Socrates, you will yom self allow — 
but in othei ways also Like him, you are given to frolic, 

— I can produce evidence to that, and, above all, like 
him, you are a wondeifnl musician Only there is tins 
diffeience, — what he does with the help of his mstiument 
you do with mere woids , foi whatsoevei man, woman, oi 
child hears you, or even a feeble report of what you have 
said, IS struck with awe and possessed with admiration 
As for myself, weie I not afiaid that you would think me 
more dinnk than I am, I would tell you on oath how his 
words have moved me, — ay, and how they move me still 
When I listen to him my heart beats wuth a more than 
Oorybantic excitement, he has only to speak and my 
tears flow Oiatois, such as Pericles, never moved me m 
this way, — never loused my soul to the thought of my 
servile condition , but this Maisyas makes me think that 
life is not worth living so long as I am what I am Even 
now, if I were to listen, I could not resist So there is 
nothing foi me hut to stop my eais against this snen’s 
song and fly for my life, that I may not giow old sitting 
at his feet No one would think that I had any shame 
m me, hut I am ashamed, in the piesencc of Sociates ” 

The Aeni'iciUon and th Ceme'^ — The life led by Sociates Poimlai 
was not liliely to win foi him either the affection or theP^® 
esteem of the vulgar Those who did not know him 
sonally, seeing him with the eyes of the comic poets, con- 
ceived him as a “ visionary” (/j.erwpoXoyo'i) and a “ boic” 
(dSoAeo-^ijs) Those who had faced him in aigmnent, even 
if they had not smarted under his rebukes, had at any rate 
winced undei his mteiiogatoiy, and regarded him in con- 
sequence with feelings of dislike and feai But the eccen- 
tricity of his gemus and the lU-wiU borne towards Inin by 
individuals aie not of themselves sufficient to account foi 
the tiagedy of 399 It thus becomes necessaiy to study 
the ciicumstances of the tiial, and to investigate the 
motives ■which led the accusers to seek Ins death and the 
people of Athens to acquiesce in it 

Sociates was accused (1) of denying the gods lecog-Tlieac 
nizcd by the state and intioducmg instead of them stiangc cusatiou 
divinities (Sai/idvta), and (2) of coniipting the young 
The first of tlieso charges lested upon the notoiioua fact 
that he supposed himself to be guided by a divine visitant 
or sign (Satjioviov) Tire second, Xenophon tells us, was 
supported by a seiios of particular allegations, — (a) that ho 
taught his associates to despise the institutions of tiro state, 
and especially election by lot; (&) that he had immbcied 
amongst his associates Critias and Alcibiades, the most 
dangerous of the representatives of tlio oligarchical and 
democratical parties respectively , (c) that ho taught the 
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young to disobey paients and guaidians and to piefer bis 
own autboiity to theirb , (ct) that he was m the habit of 
quoting mischievous passages of Homer and Hesiod to the 
piejudice of morality and demociacy 
Streugtli It IS plain that the defence was not calculated to con- 
of the ciliate a hostile jury Neveitheless, it is at first sight 
defence undei stand how an adverse veidict became 

possible If Socrates rejected portions of the conventional 
mythology, he accepted the established faith and perfoimed 
its offices with exemplary regnlanty If he talked of a 
Bacfiovcov, the Sacjiavtov was no new divinity, but a mantic 
sign divinely accorded to him, presumably by the gods, of 
the state It he questioned the propriety of certain of 
the institutions of Athens, he was prepared to yield an un- 
hesitating obedience to all He had nevei countenanced 
the misdeeds of Critias and Alcibiades, and indeed, by a 
sharp censure, had earned the undying hatred of one of 
them Duty to parents he inculcated as he inculcated 
other virtues, and, if he made the son wiser than the 
fathei, siucly that was not a fault The citation of a few 
lines from the poets ought not to weigh against the clear 
evidence of his laige-heaited patriotism, and it might be 
suspected that the accuser had strangely misrepresented 
his application of the familiar words 
Its weak- To the modern leadei Xenophon’s reply, of which the 
ness foregoing paragraph is m effect a summary, will prob- 
ably seem sufficient, and more than sufficient But it 
must not be foigotten that Athenians of the old school 
appi cached the subject from an entiiely different point of 
view Socrates was m all things an innovator, — in reli- 
gion, inasmuch as he sought to eliminate from the theology 
of his conteinpoianes "those lies which poets tell”, m 
politics, inasmuch as he distrusted several institutions dear 
to Athenian demociacy, m education, inasmuch as he 
waged war against authority, and m a certain sense made 
each man the measure of his own actions It is because 
Socrates was an innovator that we, who see m him the 
founder of philosophical inquiry, legaid him as a great 
man , it was because Socrates was an innovator that old- 
fashioned Athenians, who saw in the new-fangled culture 
the origin of all their recent distresses and disasters, le- 
gaided him as a great criminal It is, then, after all in no 
wise strange that a majonty was found first to pionounce 
him guilty, and afterwards, when he refused to make any 
submission and professed himself indifferent to any miti- 
gation of the penalty, to pass upon him the sentence of 
death That the verdict and the sentence were not in any 
way illegal is generally acknowledged 
Occasion But, though the popular distrust of eccentucity, the iiri- 
of tli3 tation of individuals and groups of individuals, the attitude 
attack Socrates himself, and the prevalent dishke of the intel- 
lectual movement which he represented go far to account 
for the result of the tiial, they do not explam the occasion 
of the attack Socrates’s oddity and bnisquene were 
no new things , yet m the past, though they had made 
him unpopulai, they had not brought him into the couits 
His sturdy resistance to the demus in 406 and to the 
Thirty in 404 had passed, if not unnoticed, at all events 
unpunished His political heresies and general unortho- 
cloxy had not caused him to he excluded from the amnesty 
of 403 Why was it, then, that m 399, when Sociates’s 
idiosyncrasies were more than ever familiar, and when the 
constitution had been restored, the toleiation hitherto ex- 
tended to him was withdrawn ^ What were the special 
circumstances which induced three members of the patriot 
party, two of them leading politicians, to mute their efforts 
against one who apparently was so little formidable ? 
Political For an answer to this question it is necessary to look 
reasons iq history of Athenian politics Besides the oligarchical 
party, properly so called, which m 411 was represented by 


the Four Hundred and m 404 by the Thirty, and the cle- 
mocratieal party, which returned to power m 410 and m 
403, there was at Athens during the last years, of the 
Peloponnesian War a party of “model ate oligarchs,” 
antagonistic to both It was to secure the cooperation of 
the moderate party that the Four Hundred m 411 promised 
to constitute the Five Thousand, and that the Thirty in 
404 actually constituted the Three Thousand It was in 
the hope of lealwing the aspirations of the moderate party 
that Theramenes, its most prominent lepresentatiie, allied 
himself, fiist with the Foui Handled, afteiwaidb with the 
Thirty In 41 1 the policy of Theramenes was tempoianly 
successful, the Five Thousand superseding the Four Hun- 
dred In 404 the Thirty outwitted him , for, though they 
acted upon his advice so far as to constitute the Three 
Thousand, they were careful to keep all real power in their 
own hands But on both occasions the ‘ ‘ polity” — for such, 
in the Aristotelian sense of the term, the constitution of 
411-410 was, and the constitution of 404-403 professed to 
be — ^was insecurely based, so that it was not long before 
the “ unmixed democracy ” was lestored The progiamme 
of the “ model ates” — which included (1) the limitation of 
the fianchise, by the exclusion of those who weie unable 
to provide themselves with the panoply of a hoplite and 
thus to lendei to the city substantial service, (2) the 
abolition of payment for the performance of political 
functions, and, as it would seem, (3) the disuse of the lot 
in the election of magistrates — found especial favour with 
the intellectual class Thus Alcibiades and Antiphon wei e 
amongst its promoters, and Thucydides commends the con- 
stitution estabhshed after the fall of the Four Hundred as 
the best which in his time Athens had enjoyed Now it 
IS expressly stated that Socrates disliked election by lot , 
it is certain that, regarding paid educational service as a 
species of piostitution, he would account paid political 
service not a whit less odious , and the stiess laid by the 
accusei upon the Homeiic quotation [Iliad, ii 188-202) 
— which ends with the lines Sat/iovt’, dr/je/nas vjcro, Kal 
aXXwv jjLvdov aKove ot creo cjseprepol etVt • crit 6’ dirroAg/ios f^ai, 
dvaXKis, Qvre ttot Iv evapld/Aios ovr Ivt f^ovXy — 

becomes intelhgihle if we may suppose that Socrates, like 
Theiamenes, washed to restrict the franchise to those who 
were rich enough to serve as hoplites at their own expense 
Thus, as might have been anticipated, Socrates was a 
“moderate,” and the treatment which he received from 
both the extreme paities suggests — even if with Giote we 
reject the story told by Diodorus (xiv 5), how, when Thera- 
menes was dragged from the altar, Socrates attempted a 
rescue — ^that his sympathy with the moderate party was 
pronounced and notorious Even m the moment of demo- 
cratic triumph the “ moderates ” made themselves heard, 
Phoimisms proposing that those alone should exercise the 
franchise who possessed land in Attica, and it is leason- 
able to suppose that then position was stiongei in 399 than 
in 403 These considerations seem to indicate an easy 
explanation of the indictment of Socrates by the democratic 
politicians It was a blow struck at the “modeiates,” 
Sociates being singled out for attack because, though not a 
lirofessional politician, he was the very type of the malcon- 
tent party, and had done much, piobably more than any 
man livmg, to make and to foster views which, if not m 
the strict sense of the term ohgarchical, were confessedly 
hostile to the “ immixed democracy ” His eccentricity and 
heterodoxy, as well as the personal animosities which he 
had provoked, doubtless contributed, as his accusers had 
foieseen, to bring about the conviction, but, in the judg- 
ment of the present writer, it was the fear of what may be 
called “philosophical radicalism” which prompted the 
action of Meletus, Anytus, and Lycon The result did not 
disappomt their expectations The friends of Sociates 



236 S 0 C R 

abandoned tlie struggle and retired into e^ile, and, when 
they letiiuied to Atlieiib, the most ijrominent of them, Plato, 
s'vas caiefiil to confine him&elf to theoiy, and to announce 
m emphatic teims his TOthdiawal from the piactical politics 
of his natue city 

MetJiocl and — Soeiates Tvas not a “pliilobophei,” noi 

yet a “teachei,”but latiiei an "educatoi," baimgfoi liisfunption 
"to rouse, persuade, and lebuLe” (Plato, Aj)ology, 30 E) Hence, 
m c\aTQimug Ins life’s iiork it is piopei to asL, not What nas Ins 
pliilosophj ’ but What nas liis theoiy, and nliat nas his practice, 
of education* It is tine that he nas hi ought to Ins tiieor} of 
education by the study ot pievioiis phdobophies, and that his 
piaetice led lo the Platonic levival, but to atmbiite to bun 
lilulobopliy, except m that loose sense in winch philosophy is 
ascubed to one who, denymg the existence of such a thing, can 
give an account of his disbelief, is misleading and even eiioneous 
Theory Sociates’s theoiy of education had foi its basis a piofound and 
of educa consistent scepticism , that is to say, he not only lejetted the con 
tion flicting theoiies of the physicists,— of whom some conceived 
existence as a unity, otheis as a plurality , some affirmed peipetual 
motion, otheis peipetual iCbt , some declared becoming and peiish 
mg to be imiveisal, otheis altogethei denied such things, ’’—but 
also condemned, as a futile attempt to tianscend the limitations of 
human intelligenco, their ^i\ocro?6fct, then " pnismt of knowledge 
foi its own sake ’ Unconsciously, oi moie piohably consciously, 
Sociates lested his scepticism upon tlie Piotagoieaii doctuiie tint 
mau is the measuie ot Ins own sensations and feelings , whence he 
mfeiied, not only that knoirledge such as the phdosophe’s had 
sought, ceitain knowledge of natuieand its laws, wms unattainahle, 
but also that iieitliei he noi any othei peison had authoiity to 
oveibeai the opinions of anotliei, oi powei to convey uistiuctioii 
to one who had it not Accoi dingly, w hoi eas Piotagoias and otlieis, 
abandoning physical speculation and coming foinaid as tea* heis ot 
oultuie, claimed foi themselves m this new field powei to instinct 
and authoiity to dogmatize, Sociates, unable to leconcile hunself 
to this inconsistency, pioceeded with the mvestigation of piin- 
ciples until he found a lestuig place, a tou (ttu, in the distinction 
between good and evil While all opinions weie equally tiue, of 
those opinions which weie capable of being tianslated into act 
some, he conceived, W'eie as woiking hypotheses moie senieeable 
than otheis It ivas lieie that thefuncHou of such a one as him 
self began Though he had neitliei tlie light noi the powei to 
foice Ills opinions upon auothei, he might by a systematic intei 
logatoiy lead anotliei to substitute a bettci opinion foi a woise, 
just as a physician by appiopiiate lemedies may enable his patient 
to sulistitutfl a healthy sense of taste foi a morbid one To ad- 
minister such an inteiiogatoiy and thus to be the physician of 
souls ivas, Socutes thought, his divinely appointed duty, and, 
when he desenbed himself as a “talker” oi “coiiveisei,” he not 
only negatively distinguished hunself fiom those who, whethei 
philosopheis oi sophists, called themselves “teacheis”(5t5d(ri,aXot), 
but also positively indicated the method of question and auswei 
(SiahKTiK-^) which he coiisistentlv piefeiied and habitually piactisod 
Dialect That it W'as in this way that Sociates was hioiight to legaid 
teal “ dialectic, ” " question and answ'ci,” as the only admissible method 
method of education is, m the opinion of the piesent wuitei, nomattei of 
meie oonjectuie In the leview of theoiies of knowledge which 
has come down to us in Plato’s Thesddm mention is made (112 B) 
of ceitaiii “incomplete Piotagoieaus,” who held that, while all 
immessions aie equally tme, one impiessionis hettoi than anotliei, 
and that the “ wise man " is one who by his aignments causes good 
impicssioiis to take tho place of bad ones, thus zefoimmg the soul 
of tlie indivulnal oi the laws of a state by apiocess similar to that 
of the physician oi the fanner (168 D sg ) , and these “incomplete 
Piotagoieans ” aie identified with Socrates and the Sociatics by 
then msistcnee(167 D) upon the chaiacteiistieallySociatic distinc- 
tion between disputation and dialectic, as well as by othei familial 
tiaits of Soeiatio conveise In fiiet, this passage becomes mtel 
ligible and significant if it is supposed to lefei to tho histoiical 
Sociates, and liy teaching us to legaid him as an “ mcoinplete 
Piotagoreaii” it supplies the link which connects his jihilosoplucal 
scepticism with his dialectical theoiy of education It is no doubt 
possible that Socratos w'as unaware of the closeness of his lola 
tionsliip to Piotagoias , hut the fact, once stated, haidly admits of 
question 

[Is two In the application of the “chalcciicar’ oi “inaieiitic” method 
)io- two piocesses aie distinguishable,— the destructive piocess, by winch 
esses the woise opmioii was eradicated, and the constinctivo piooess, by 
wluoli llio bottei opinion was iiulucod In general it was not 
inoio “igiioiaiice” with winch Sociates had to contend, but "ignoi 
ance inisiaking itself foi knowledge” oi “false conceit of wisdom,” — 
a mole stubboin and a moie fomiidahlo foo, who, safe so long as he 
iciuamod in liis onticiichinoiits, must bo diawn fiom them, ciioum 
vented, and smpiised Ac’coiiliiigly, taking Ins dejiaitiiie fiom 
some .qjpainilly loiuoto puiiciids oi ])ioposition to which the lo 
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spondent }ael(led aieady assent, Senates would diaw fiom it an 
unexpected hut undeniable consequence wliith was plaiiilj imon 
sistent with the opinion impugned In tins way he bi ought hm 
intulocutoi to pass judgment upon himself, and reduced him to a 
state of “doubt” 01 “ijeiplexity ” (airopta) “Befoie level met 
}ou,” says Meno in the dialogue which Plato called bj his name 
(70 E), “ I was told that you spent yoni time in doubting and lead- 
ing otbeis to donbt , and it is a fact that yoiii witclieiies and spells 
hate brought me to that condition , joii aic like the toipedo as 
it bennmhs any one who appioaches and touches it, so do you 
Foi myself, my soul and my tongue aie benumbed, so that 1 Inue 
no answei to give j on ” Eteii if, as often happened, the lespoiul 
ent, baffled and disgusted by the eXeyxos oi destiuctive jnocess, at 
this point withdrew fiom the inquiry, he had, in Sociates’s jiulg 
nient, gamed something , foi whcieas foimeily, being igiioiaiit, he 
had supposed himself to hate knowledge, now, being ignoiaiit, he 
was in some soit conscious of his ignoiaiice, and accoidingly would 
be foi the futiiie more cucumspect in action If, liow^etei, having 
been thus convinced ofignoiance, the lespondent did not sin ink 
bom aneweffoit, Sociates wasieadyto aid him by’’ fiiithei ques 
tions of a suggestive soit Consistent thinking w ith a vietv to con 
sistent action being the end oi the inquiiy, Sociates would diiect 
the lespondeiit’s attention to instances analogous to that m hand, 
and so lead him to fiame foi himself a geneialization fiom which 
the passions and the piejiuliccs of the moment w’ere, as fai as might 
be, excluded In this constuictive piocess, though the element of 
suipiisc was no loiigei iieccssaiy, the inteiiogative toim was studi- 
ously piespived, because it sefitied at each step the eonscious and 
ies])Onsible assent of the leainei 

Of the tw'o piotesses of the duleciical method, the eXeyxos oi Maioiitic 
destiuctive piocess attiacted the moie attention, both in consc- m Plato 
quenceof its novelty and because many of those who willingly oi and 
unwillingly submitted to it stopped slioit at the stage of “pciplex Xeuophoi 
ity ” But to Sociates and his intimates the eonstiuctive piocess 
WPS the jnopei and necessaiy sequel It is tuie that in the du- 
logiiBb of Plato the dcstuctivc pioress is not ahvays, oi even often, 
followed by constiuction, and that in the Mmmahilm of Xeiiojdion 
coiistiuction is not always, oi even often, picceded by the destine 
tive piocess Tlieie is, liovvevei, iii this nothing suipiising On 
tho one hand, Xenophon, having foi Ins pimeijial puiposo the 
defence of his mastei against vulgai calumny, seeks to show by 
cfiective examples the excellence of his positive teaching, anil 
accoidingly is not caieful to distinguish still less to einphasi/e, the 
negative piocediue On tho othei hand, Plato’s aim being not so 
much to pieseive Sociatea’s positive teaching as latliei by wnlteii 
woids to stimulate the leadei to self sciutiny, just as the spoken 
woiils of the mastei had stimulated the heaicr, ho is compelled 
by the veiy natme of lus task to keep the constuictive element 
in the backgiound, and, wheie Sociates would liavo diawu an nn 
mistakable conclusion, to confine himself to enigmatical liiiits Foi 
example, when we coinpaie Xenophon’s Mtvmahlta, iv 6, 2 4, 
with Plato’s Etilliyyho, we note that, while iii tho foimoi the in 
teilocntoi IS led by a few suggestive questions to define “ piety ” 
as “the knowledge of those law’s which aio coiiceined with the 
gods,” ui the lattoi, though on a fuillioi seiutinyit appeals that 
“piety” IS “that pait of justice which is coiicoined with the 
seivice of the gods," the coiiveisation is ostonsildy inconclusive 
In slioit, Xonojilion, a moie icpoitoi of Sociaies’s convcisatioiis, 
gives tho lesults, but tioubles luinsclf little about the steps wlui b 
led to them , Plato, wbo in eaily manhood was an oducatoi of tbe 
Somatic type, withholds the lesults that lie may secure tho advan 
tages of the elciictic stimulus 

"VVhat, then, W'eie the positive contlusions to which Sociates luductinu 
earned lus Iieaius^ and how wcio those positive coiiolusioiis and de- 
oblamed’ Tnimng to Xenophon foi an answei to these questions, fmitioi) 
we note (1) that the lecoided coiivoisatioiis aio com caned with 
piaotical action, political, luoial, oi artistic , (2) that in geiim il 
tlicie is a piocess fiom tho known to tho luiknowu thiough a 
geneialization, eipmssed oi impliod , (3) that the geneiali/ations 
are sometimes lulcs of conduct, jiisiilied hy oxannnatiou of known 
inslancos, sometimes definitions snnilaily eslalihslual Thus, in 
MemmMia, iv 1, 3, Souates aigues fioin tho known lustanci's of 
hoi SOS and dogs that the best natiucs stand most ui need of tianung, 
and then applies tho genciali/atiou lo the instance luidui discus- 
sion, that of men , and in iv 6, 13-ld, ho leads lus iiitoilocul oi 
to a definition of “the good cili/on,” and then uses it to decide 
between two citizens foi whom icsiioctuely snponoiity is claimed 
Kow’ in the foimei of these cases the piocess— which Aiistolle 
w'ouhl desciibe as “example” {iraodduy/j-a), and araodein might 
legaid as “induction” ol an uiiciiiioal soit— Hiifiiciontly explains 
itself Tho conclusion is a jiiwisioual assuiance that m tlio 
paitunilai maUci in hand a ecitaiii com so ol aeiion is, or is not, lo 
1)0 adopted But it ib nceess,ii y 1 o say a w’oril of exjdanation about 
the latter case, ni which, tho generali/ation bwiig a dolimtion, 
that IS to sayf, a declaiatiou that lo a given term tho mtoilocutoi 
attaches in gciieial a specified moaning, tho conclusion is a jn'o 
\isional assni’aneo that the luteiloeuloi may, oi may not, with- 
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out falling into inconsistGucy, apply the teim in (question to a 
ceitain peiaou oi act Moial euoi, Sociates conceited, is laigely 
due to the misapplieatioii of geiieial terns, which, once aliiTCJ to 
a peisoii 01 to an act, possibly in a moment of pas^iion oi picjudice, 
too often stand lu the way of sober and caieful leflection It was 
m oulei to e'^clude enoi of this soit that Sociates insisted upon t6 
bpi^wdax KaSoXov with cirai^nKol X&'/ol for its basis By leqniiing a 
deWtiou and the lefeience to it ot the act oi peison in question, 
he sought to secuie in the individual at any late consistency of 
thought, and, in so fai, consistency of action Aecoidingly he 
spent his life in seeking and helping otheis to seek “the what” 
{to tI), 01 the definition, of the lanous woids hy which the moial 
quality of actions IS described -valiimg the lesults thus obtained, 
not as contubntious to Icnow ledge, but as means to light action in 
the multifaiious relations of hfe 

While, how’ecei, Sociates sought neitliei knowledge, which in 
the stiict sense of the woid he held to he unattauiable, uoi yet, 
except as a means to right action, tine oximion, the lesults of oh- 
seivation accumulated until they foimed, not peihaps a system of 
ethics, but at any late a body of ethical tlocbine Himself blessed 
with a will so poweiM that it moved almost without fiietion, he 
fell into the eiior of ignoring its opeiations, and was thus led to 
legaid knowledge as the sole condition of well doing Wheie theie 
IS knowledge,— that is to say, practical wisdom the only 

knowledge which he lecoguized, — light action, he conceived, fol- 
lows of itself, foi no one knowingly piefeis what is evil , and, if 
theie aie cases in which men seem to act against knowledge, the 
inteience to be diaivu is, not that knowledge and wiongdomg aie 
compatible, but that in the cases in question the supposed know- 
ledge was aftei all igiioiance Virtue, then, is knowledge, knowledge 
at once of end and of means uiesistibly lealizing itself in act 
Whence it follows that the seveial 'viitues which aio coimnonly dis- 
tinguished aie essentially one “Piety,” “justice,” “couiage,” 
and “ tempeiaiice ” aie the names which “ wisdom ” heais in diffei 
ent spheies of action to be pious is to know what is due to the 
gods , to he just is to know what is due to men , to he oouiageous 
is to know what is to be feaied and what is not , to be tempeiate 
IS to know how to use what is good and avoid what is evil 
Puithei, masmuch as viitue is knowledge, it can be acquned by 
education aud tinning, though it is ceitam that one soul has by 
nature a gieatei aptitude than another foi such acquisition 

But, if viitiie is knowledge, what has this knowledge foi its object^ 
To this question Sociates leplies, Its object is the Good What, 
then, is the Good 2 It is the useful, the advantageous Utility, the 
immediate utility of the mdmdual, thus becomes the measuie of 
conduct and the foundation of all moial lule and legal enactment 
Aecoidingly, each piecept of which Sociates deliveis himself is le 
commended on the giound that obedience to it will pioinoto the 
pleasuie, the comfoit, the advancement, the wellbeing of the indi 
vidual , and Piodiciis’s apologue of the Choice of Heiacles, with its 
commonplace ofleis of woildly lewaid, is accepted as an adequate 
statement of the motives of vutuous action Of the giavei diffi- 
culties of ethical theoiy Sociates has no conception, having, as it 
would seem, so peifeotly ahsoihed the lessons of what Plato calls 
“political viitue” that nioiality has become with him a second 
natuie, and the scuitiuy of its credentials from an external stand 
point has ceased to be possible His theoiy is indeed so little 
systematic that, wheieas, as has been seen, viitue oi wisdom has 
the Good for its object, he sometimes identifies the Good with viitue 
01 wisdom, thus falling into the eiioi which Plato {Eepublw, vi 
505 0), peihaps with distinct lefeieiice to Sociates, asciihes to 
ceitain “cultivated thmkeis ” In shoit, the ethical theory of 
Socrates, like the lest of his teaching, is hy confession unscientific, 
it IS the statement of the convictious of a lemaikable natuie, which 
statement emeiges iii the course of an appeal to the mdmdual to 
study consistency in the interpietation ol tiaditional inles of con- 
duct Por a oiitical examination of the ethical teaching which is 
lieie deseiihed in outline, see Ernies 

Tlie Socratics 

It has been seen that, so fai from having any system, physical 
or metaphysical, to enunciate, Sociates lejeectd “the puisiiit of 
knowledge foi its own sake ” as a delusion and a snare, — a delusion, 
inasmuch as knowledge, propeily so called, is unattainable, and a 
siiaie, lu so fai as the piiisuit of it draws us away from the study 
of couduci: He has theiefoie no claim to he legarded as the 
foundei of a philosophical school But he had made some tentative 
contiibutioiis to a theoiy of morality, he had shown both in his 
life and in his death that his principles stood the test of piactical 
application, he had invented a method having foi its end the leoti- 
fieation of opinion, and, above all, he had asseited “the autonomy 
of the individual intellect ” Aecoidingly, not one school hut 
seveial schools spiang u]) amongst his associates, tliose of them 
who had a turn foi speculation taking seveially from his teaching 
so much as their pie existing tendencies and convictions allowed 
them to assimilate Thus Aiistippus of Cyrene inteipieted hedo 
uistically the theoretical moiality, Antisthenes the Cynic copied 
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aud caiicatuied the austeie example , Euclides of Megara piac 
tised and pei verted the elenttic method , Plato the Academic, 
accepting the whole of the Sociatic teaching, fust cleieloped it 
haimoniously in the sceptical spiiit of its authoi, and, aftei waids 
conceivmg that he had found in Sociates’s agnosticism the gem 
of a philosophy, pioceeded to coiistiuet a system winch should 
cnihiace at once ontology, physics, and ethics Fiom the four 
schools thus established spiang subsequently four othei schools,— 
the Epicuieans being the natuial siiecessois of the Cyienaics, the 
Stoics oi the Cymes, the Sceptics of the Megaiians, and the Pen 
patetics of the Academy In this vay the teaching of Sociates 
made itselt felt tluoughout the whole of the post-Sociatic jihilo 
sophy Of the influence which he exeicised upon Austippus, 
Antibthenes, and Eiichdes, the “incomplete Sociatics," as they 
aie commonly called, as well as upon the “complete Socratic” 

Plato, sometlung must now he said 

The “incomplete Souatics” weie, like Sociates, sceptics , but, Iiiconi- 
wheieas Austippus, who seems to have been in contact with Pio pleteSoc- 
tagoieanisui hefoie he made acquaintance with Sociates, came to ratios 
scepticism, as Piotagoias had done, from the standpoint ol the 
pluialists,Anti&thene&, like his foimei mastei Goigias, and Euclides, 
in whom the ancients lightly saw a suceessoi of Zeno, came to 
scepticism fi om the standpoint of Eleatic monism In othei w oids, 
Austippus was sceptical because, tataiig into account the subjective 
element in sensation, ho found himself compelled to legaulwhat 
aie called “things” as successions of feelings, which feehngs aie 
themselves absolutely distinct from, one anothei , while Antistheiies 
and Ettchdes weie sceptical because, like Zeno, they did not undei 
stand how the same thing could at the same moment beai vaiioiis 
and inconsistent epi-fliets, and consequently conceived aU piedica- 
tiOE which was not identical to be illegitimate Thus Austippus 
lecoguized only feelings, denying things , Antistheiies lecognized 
things, denying attiibutions , and it is probable thatiii this mattei 
Eucudes was at one with him For, though since Schleieimacliei 
many histoinns, imiiecessaiily identifying the dSuv (plXot of Plato's 
Sojjhzd with the Megaiuns, have asciihed to Euclides a theoiy of 
“ideas,” and on the stiength of this single passage thus con- 
jectui ally inteipieted have added a newchaptei to thehistoiyof 
Megaiianism, it is difficult, if not impossible, to see how , if the founder 
of the school had hioken loose from the tiaramels of the Zenoniaii 
paiadox, his successors, and amongst them Stilpo, should have le- 
conciled themselves, as they ceitainly did, to the Cynic denial of 
predication 

While the “incomplete Sociatics” made no attempt to oveipass 
the limits which Sociates had imposed ujioii limiself, intliin tliose 
limits they occupied each his depaitment Aristippus, a citizen 
of thewoild, diawiito Athens by the fame of Sociates, and letained 
tlieio hytlie sinceie aflaetion winch he conceived foi him, intei- 
pieted the ethical doctime of Sociates in acooidance with lus own 
theoiy of pleasure, which in its tuin came under the lefining in 
fluence of Sociates’s theoiy of (ppbvpns Contraiiwiee, Antisthenas, 
a rugged but not ungenerous natuie, a hatei of pleasuie, tioubled 
himself little about ethical theoiy and gave his life to the imita 
tion of his mastei’s asceticism Viitue, he held, depended upon 
“works," not upon aiguments oi lessons, all that was necessaiy 
to it was the stiength of a Socrates (Uiog Laeit, vi 11) Yet 
heie too the Somatic theory of tlipbvnns had a qiiahfymg effect , so 
that Cyienaic hedonism and Cyme asceticism sometimes exhibit 
unexpected appioximatious The teaching of Euclides, though the 
Good is still supposed to be the highest object of knowledge, can 
baldly be said to have an ethical mement , and m consequence of 
this deficiency the dialectiG of Sociates degeneiated in Megaiian 
hands, fiist into a series ot exercises in fallacies, secondly into a 
vulgai and futile eiistie In fact, the partial Sociaticisms of the 
incomplete Sociatics necessaiilj suffeied, even within then own 
naiiow limits, by the dismemberment which the system had under- 
gone Apparently the maieutic theory of education was not valued 
by any oi the three, and, howevei this may be, they deviated 
from Sociatic tradition so fai as to establish schools, and, as it would 
seem, to take fees like the piofessional edueatois called Sophists 

Of the lelatious m which the metaphysic of Plato stood to the Plato’s 
Sociatic search foi definitions theie aie of necessity almost as many meta 
theories as there aie mteipretations of the Platonic system Hence physical 
m this place the miter must content himbelf with a summaiy state theories 
ment of his own views Initiated into philosophical speculation 
by the Heiaclitean Ciatylus, Plato began his intellectual life as an 
absolute sceptic, the followeis of Heraclitus having towards the 
end of the 5th centmy pushed to its conclusion the unconscious 
scepticism of then master There would have been then nothing 
to provoke suipuse, if, leaving speculation, Plato had given him- 
self to polities In 407’, however, he became acquainted with 
Sociates, who gave to his thought a new dneotion Plato now 
found an occupation foi his mtelleotiial energies, as Socrates had 
done, in the soiutiny of his beliefs and the systematization of his 
pimciples of actioii But it was not until the catastrophe of 399 
that Plato gave himself to his life’s work An exile, cut off from 
political ambitions, he came foiwaid as the author of dialogues 
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aimed at pioducing upon leadeib the same effect which the 
Toice of the master had pioduced upon heaters Ifoi a time he was 
content thus to follow in the steps of Sociates, and of this period 
we have lecoids in those dialogues which aie commoul^ designated 
Somatic But Plato had too decided a hcnt foi metaphjsics to 
lingei lung over piopiedeutic studies Ciavmg knowledge — not 
meielv piovisional and subjective knowledge ot ethical concepts, 
such as thit which had satisfied Sociates, but knowledge of the 
causes and laws of the iinii eiae, such as that which the physicists 
had sought— he asked himself what was necessaiy that the "nght 
opinion" which Sociates had obtained by abstiactionfioin paitieulai 
instances might be conveited into “knowledge ” propeily so called 
In this way Plato was led to assume for every Somatic iiniveisal 
a coiiespondmg unity, eternal, immutable, siipiasensual, to be the 
cause of those paiticulars which aie called by the common name On 
this assumption the Somatic definition oi statement of the “what” 
of the uuiveisal, being obtained by the inspection of particulais, 
in some sort lepresented the unity, foim, oi ‘ idea ” liom which 
they deiived their chaiactenstics, and in so fai was valuable , hut, 
inasmuch as the inspection of the paiticulais was partial and 
impeifect, the Somatic definition was only a paitial and imperfect 
repiesentation of the eternal, immutable, suprasensnal idea How, 
then, was the impeifect representation of the idea to be conveited 
into a peifect lepiesentation i To this question Plato’s answ'ei was 
vague and tentative By constant i avision of the piovisional defini 
tions which impeifectly lepiesented the ideas he hoped to bung 
them into such shapes that they should culminate in the cle 
finition of the supieme pimciple, the Good, fiom which the ideas 
themselves deiive then being If in this way we could pass fiom 
uiiceitihed geneial notions, zeflections of ideas, to the Good, so 
as to bo able to say, not only that the Good causes the ideas to be 
what they are, but also that the Good causes the ideas to be what 
we conceive them, we might infer, he thought, that our definitions, 
lutlieito piovisional, are adequate lepiesentations ofieal existences 
But the Platonism of this peiiod had another ingredient It 
has been seen that the Eleatic Zeno had rested his denial of pluial 
ity upon certain supposed difficulties of pieclication, and that they 
continued to peiplex Autisthenes as well as peiliaps Euclides and 
others of Plato’s coiitempoiaries These difliculties must be dis- 
posed of if the new philosophy was to hold its ground , and ac- 
coidingly, to the fundamental asseitiou of the existence of eternal 
immutable ideas, the objects of Iniowledge, Plato added two sub- 
ouUnate piopositions, namely, (1) “the idea is immanent in the 
paiticuIai," and (2) “theie is an idea wheievei a plurality of 
paiticulais is called by the same name ” Of these piopositions the 
one was intended to explain the attiibution of various and even 
inconsistent epithets to the same paiticular at the same time, 
whilst the othei was necessaiy to make this explanation available 
111 the case of common teniis othei than the Sociatio universals 
Such was the Platonism of the and tliei’7i®do, a piovi- 

sioual ontology, with a scheme of scientific leseaich, which, as Plato 
honestly conlessed, was no moie than an umealized aspiiation It 
was the uen-Socratic element winch made tlie weakness of this 
the eailiei tlieoiy of ideas Plato soon saw that the hypothesis of 
the idea’s immanence in paiticulais entailed the saciifice of its 
unity, whilst as a theoiy of piedication that hypothesis w’as m 
sufficient, because apjilicable to paiticulais only, not to the ideas 
themselves But with clearei views about lelatioiis and negations 
the paiadox of Zeno ceased to peiplex, and with the consequent 
withdiavvalof the two supplementaiy ai tides the development of 
the fiuidameiital assumption of ideas, eteinal, immutable, suiua- 
seiisual, might be attempted afiesh Intliemoie definite theoiy 
which Plato now pi opouiided the idea was no lougei a Somatic um 
veisal, peifected and hypostatized, but lalhei the perfect type of a 
uatuial knul, to which typo its impeifect members weie idated by 
imitation, w’hilst tins i elation was metaphysically explained by 
means of a “Ihoioughgoing idealism ’’ (B D Aicbei-Hind) Thus, 
wdiGieaa in the eailiei ibeoiy of ideas the ethical umveisals of 
Sociates had been held to have a fust claim to hypostatizatioii m 
the woild of ideas, they aie now peiomiitoiily excluded, whilst the 
idealism which leeoiiciles jjiurahtj and umty gives anentndynew 
significance to so much of the Somatic element as is still ictained 
Plato’s The giowtli of the metaphysical system iiecessaiily uiflueiiced 
etliical Plato’s ethical dootunes , but here Ins final position is less leniote 
theories fiom that of Sociates Content m the pm ely Somatic peiiod to 
claboiate and to lecoid ethical definitions such as Sociates himself 
might have propounded, as soon as Ike theoiy of ideas ofleied itself 
to Plato’s imagination he looked to it for the foundation of ethics 
as of all other sciences Though m the cailier ages both of tlie indi- 
vidual and of the state a sound utilitaiiau nioiahty of the Somatic 
faoit was iisofii], nay valuable, the moiality of the fntuie should, 
he thought, lost upon the knowledge of the Good Snch is the 
teaching of the llepiibhc But w ith the levisiou of the raoLapliysical 
system came a eorajileto chaugo in the view •which Plato took of 
ctliics and its prospects IVlulst m the pievious ponod it had 
lankod as the fust of sciences, it was now no longoi a science , 
beeause, though Good absolute still occupied the lust place. Good 


idative and all its laiious foims — justice, temper ance, courage, 
wisdom— not being ideas, weie incapable of being “known ’’ Hence 
it IS that the ethical teaching of the later dialogues bcais an in- 
telligible, though peihaps unexpected, lesemblance to the simple 
piactical teaching ot the unplulosopliical Sociates 
Yet thionghoiit these le-voliitions oi doctiiiie Plato was evei tuie 
to the Somatic theoiy of education His luiniiei indeed changed , 
foi, whcieas in the eailiei dialogues the chaiactenstics of the 
mastei — 

“The soft and intiicate discouise, 

The wit that mali-es us toltiant peifoiee, 

The mystic legend, and the \eise that drops 
As snowflakes shower on wintrj loiest tops, 

The questions 'vioiking wedge like to the proof, 

The threads of prayer fi om old religron s w oof, 

The courteous skill of keen lehnkas that chide 
The learners folly and the sophist s pude 
aie studiously and skilfully preserved, in the latei dialogues 
Socrates first becomes metajibysical, then ceases to be protagonist, 
and at last disappeais fiom the scene But in the later dialogues, 
as m the eailiei, Plato’s aim is the aim which Sociates in las con- 
versation never lost sight of, namely, the dialectical impiovemeut 
ot the learner 

BMiographs Of the histoi les of Greek philosophy enumerated m the ai tide 
Paemenides the nrost important for the study of iSooiates s life and work is 
Zeller s Phxlosophu U Gi ledien The part in question has lieen translated into 
English under the title of Sociates and the Socraiic Schools, London, 1877 
fechwegler s Geschichte d g> lechiscken Philosophic will also he lonncl instinctxve 
It IS plainly impossible to supply heie such a list ot special tieatises as is 
given hy tTeberweg in Ins Grimai iss d Gesdnehte d Philosophie, and still moie 
so to piovide a complete bibliogiajihy But the following sources of infoinn 
tion may be mentioned —P Sohleicrmaohei, “Uebei d Weitli d Sokiates als 
Philosofihen,” in jdWi d Berhner Alad d II jsseasili , 1818, and 11 in , 
2, 287 308, tianslated into English by C Thiilw all, in the Philosophical ilnseim, 
Cambridge, 1813, 11 038 555, L P Lolut, deiaciata, Pans, ISdb, 185[i, 

reviewed by! Littre in Medeoim et Mkleoins, Pans, 1872 , G Gioto, IMniy 
of Greece, eh Hviu , and Plaio and the other Companions of Sohates, Loudon, 
1865 , 0 P Hermann, Da Socratit, arcusatonlnis, Gottingen, 1864 , "W II 
Thompson, TAe P;i«d«iso/Ptolo, London, 1868, Appendix I , T Wildauer, J1 
Psijchologie d Willeiis hei Solrates, &c , lunsbiuck, 1877 Foi the view taken 
rn the present aitiole with regard to the ^aipovcov, see the writer’s paper 
“ On the dat/rfij'toi' of Sociates,’ iwilie Journal of Philohciy,\ , and comp Clii 
Meineis, Vermischte pUilOiOphuche Schnfteii, Leipsic, 1770— “in moments of 
‘Schwairaeiei’ Sociates took for the voiee of an attendant genius what was in 
reality an instantaneous piesentimont in regard to the issue of a coritemplaiod 
act ’’ Poi a fullei statemc nt of the wntei ’s view of Plato s lolatimis to Sociates, 
see a paper on Plato’s Republic, vi 000 B sq , in the Jam iial ofPhilolotji/, x , and 
a senes of papeis on “ Plato’s later Theory of Ideas,’’ in vols x , xi , xin , xiv of 
the same periodical Comp Sophi&is and (by all moans) Einics (II JA ) 

SOCRATES, chtircli liistoiian In the course of the 
last t-wenty-fiye yeais (425-450) of the leign of Theodosius 
II (the fiist thoroughly Byzantine einpeioi) at least six 
church histones were -written in Greek within the limits 
of the Eastern empire, — those, namely, of Philostoigius 
the Allan, of Philippus Sidetes, of Sociates, of Sozoineii, 
of Theodoiet, and of Hesj^ chins Of these the hist, no 
longer extant except m fiagments, seems to haie beoii the 
most impoitant Those of Philip and of Hesychiua (ilio 
foiiner an untrustworthy and dieaiy peifonnancc) have 
also perished The lemaiinng thice aie now our mam 
sources foi chinch history fiom Constantine to Theodosius 
II Hone of them has ventmed upon a ficsh tieatment 
of the peiiod dealt with by Ensobiiis, all thiee begin 
then naiiativcs about the jiDint wheio his closes In the 
West the Church History of that authoi had alioady been 
continued by Riifinus and his Chomcle by Jciome, and 
the woik of Rufinus was ceitainly known to the Byzauiuics 
Nor did those wiitc independently of each othei, foi 
SozoMEN {q^v) ceitamly had before him the woik oi So- 
crates, and Theodoeet {qv) knew one or both of them 
The three histones together became known m tho West 
fiom the 6th century through tho scleetion whicli Cassio- 
doius caused to bo made fiom them, and it is to this selec- 
tion (if -we leave Rufinns and Jciome out of account) that 
the Middle Ages weie mainly indebted foi all they know 
of the Allan contioveisies, and of tho ponod goneially 
between the councils of Nice and Ejihesus 

Tlie’EKKXeo-iao-TiK/) Terropta of iSocratos, still complete, 
in several books, embracing the period fiom 306 to 439, 
was written about, oi at all events not later than, 440 
lie was bom and bi ought up at Constantinople , the date 
of lus birth is unceitam, but it can hardly have been be- 
foio 385 Of the facts of his life we know practically 
nothing, except that he was not a cleric but a “ scholas- 
ticus” 01 advocate Of the occasion, plan, and object of 
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liife work lie has himself infoimed us in the prologues to 
his first, second, fifth, and sixth books It is dedicated 
to one Theodoras, who had urged him to write such a his- 
tory He had no thorough preparation for the task, and 
for the period down to the death of Constantins (361) 
was practically dependent on Eufinus His work finished, 
he became a student of Athanasius and came to see how 
untrustworthy his guide had been He accordingly re- 
wrote his first two books, and it is only this levision that 
has reached us The chief sources from which he drew 
were — (1) the Chuich Histoiy, the Life of Constantine^ 
and the theological woiks of Eusebius, (2) the Ghwch 
Histoiy of Eufinus , (3) the works of Athanasius , (4) the 
no longer extant Suvaywyi) twv 2ui'oSi.Kwv of the Mace- 
donian and semi-Arian Sabinub, — a collection with com- 
mentaries of acts of councils, brought down to the reign of 
Theodosius I (this was a mam source) , (5) collections of 
letters by members of the Arian and orthodox parties, 
(6) the Ancouttus of Epiphanius, (7) works of Arehelaus, 
Gregory of Laodicea, Evagiius, Palladius, orations of Hes- 
torius, <kc Theological hterature proper — as, for example, 
the wntings of the Cappadocians — he quite neglected 
On the other hand, he appears to have known some of 
Origen’s work, and file A^yologia pi o Oiigene of Pamphilus 
It is to Ongen and Ongen’s immediate disciples that he 
refers when he speaks of "the old church waiters, ” or of 
“the Christian philosophers ”, the last designation, how- 
ever, also includes the monks Jeep alleges, but does not 
adduce any adequate proof, that Socrates made use of 
Philostorgms As regards profane history his materials 
were exceedingly defective Thus, for example, he con- 
fesses his reason for not relating the pobtical history of 
Constantine to be that he has been unable to ascertain 
anything about it Jeep has instituted an examination 
into the Jasti, containing historical notes, made use of by 
our author with the following results His chronological 
data with the facts he appends to them are of the highest 
value, especially m those cases where, as sometimes hap- 
pens, data are preseived which are less precisely given in 
othei fasti and chronicles Somewhere about the year 
395-400 his use of these precisely dated records of profane 
history comes to an end From this point his information 
is purely ecclesiastical (dates of ordination and death of 
bishops and the hke), that is to say, he makes use of 
church fasti The secular fasti of Socrates come down 
precisely to the same point as those which lay in the first 
rank before Idatius ^ His reckonmgs by Olympiads are 
generally wrong, the error arising not from any systematic 
souice hut merely from carelessness It is not altogether 
impossible, however, after all that Socrates may have 
taken the historical data of his fasti at second hand from 
the profane historians He certainly made nse of Eutro- 
pius, hut that he had any recourse to Eunapius and 
Olympiodoius is more doubtful, aud indeed would he quite 
improbable if it could be proved that he had Philostorgms 
before him There is no evidence of his having known 
the works of Dexippus and Zosimus But he is gieatly 
indebted to oral tradition and to the testimony of eye- 
witnesses, especially of members of the Novatian com- 
munity in Constantinople , something also he has set down 
from personal knowledge The contents of the closing 
hooks are for the most part derived fiom oral tradition, 
from the narratives of friends and countrymen, fiom what 
was still generally known and current in the capital about 
past events, and from the ephemeral literature of the day 
The theological position of Sociates, so fai as lie can he said to 
hare had one, is at once disclosed in Ins unlimited admiration for 
Ongen All the enemies of the gieat Alexandiian he legaids 
nieiely as emptj'’ and Tain obscuiantists , for the oithodoxy of his 

1 See Holder-Egger, Nmes Archivf deiitsche Gesch , u 61 
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hero he appeals to Athanasius Closely connected with his high 
legaid for Ongen aie lus appieciation of science geneiallj aud the 
modeiation of his judgment on all dogmatic questions Actoiding 
to him, eXXijj'ta-f; iraiMa is quite indispensable within the chuich , 
uianj Gieek iihilosopheis weie not fai tiom the knowledge of God, 
asispioied by then tinnnphant aigumeuts against atheists and 
gaiiisayeis of di\ine piondance The ajiostles did not setthem- 
seh es against the study of Gieek liter atuie and science, Paul had 
even made a thoiough study of them himself The Sciiptuies, it 
IS true, contain all that appertains to faith and lite, but give no 
clue to the ait of confuting gainsayeis Greek science, tlieiefoie, 
must not he hamshed fiom the chuich, aud the tendency within 
the church so to deal w itli it is w long This point of view w as the 
common one of the majoiity of educated Cliiistians at that period, 
and IS not to he legaided as evceptioually libeial The same holds 
! tine of the position of Sociates in regard to dogmatic questions 
i On the one hand, indeed, oithodoxy and heresy aie symbolized to 
his mind by the wheat and the taies respectively , he clings to the 
naive opinion of Catholicisna, that contemporaiy orthodoxy has pie- 
vailed within the church from the first , he lecognizes the tine faith 
only ui the mystery of the Tiinity , he judges heretics who have 
been already condemned as interlopers, as impudent innovators, 
actuated by bad and self seeking motives , he apologizes for haraig 
so much as treated of Arianism at all in his lustoiy of the chuich , 
he believes in the inspiration of the ecclesiastical councils as much 
as in that of the Scuptures themselves But, on the othei hand, lie 
takes absolutely no interest in dogmatical subtleties and clerical 
disputes , he regards them as the soui ce of great e\ ils, and expi esses 
his ciavmg foi peace “one ought to adore the ineffable mystery 
in silence ” This attitude, which was that of most educated By- 
zantine laymen, has in paiticulai cases made it possible foi him 
to aiiive at veiy free judgments Even granting that some feeble 
remams of antique reseive may have contiibiited to this, and even 
although some of it is ceitamly to be set down to his disposition 
and tempeiament, still it was his religious passivity that here 
determined the charaetei of Socrates and made him a typical ex- 
ample of the latei Byzantine Christianity If Sociates had lived 
about the yeai 325, he certainly would not have lanked himselt 
on the side of Athanasius, but would have joined the party of 
mediation But— the ogooi/o-tos has been laid down, and must be 

lecognized as coirectly expressing the luysteiy , only one ought to 
lest satisfied with that woid and with the lepiidiation of Ananism 
Anything moie, eveiy new distinction, is mischievous The coii 
tioveisy in its details is a vvKToixax^o. to him, full of misundei- 
standings Sometimes he gives piomnience, and coirectly, to the 
fact that the disputants paitially lailecl to uudeistand one anothei, 
because they had sepaiate interests at heait, — those on the one side 
desiring above eveiythmg to gnaid against polytheism, those on 
the other being most afiaid of Sabsllianism He did not fail, how 
ever, to lecognize also that the centre veisies frequently had their 
loot in meie emulation, slander, and sophistiy Slot unfiequently 
he passes veiy sharp judgments on w'hole groups of bishops In 
the piefaee to his fifth book he excuses his tiencinng on the region 
of political history on the ground of his desire to spate his readeis 
the disgust which peiusal of the endless disputes of the bishops 
could not fail to excite, and in that to lus sixth hook he pndes 
himself on nevei having fiatteied even the orthodox bishops This 
attitude of his has given him a eeitain measuie of impaitiality 
Constantins, and even Julian— not Talens, it is true — aie esti- 
mated very faiily The Aiian Goths who died for their religion 
are recognized as genuine martyis His characterizations of Cyril 
and Nestoiuis, and his naiiative and criticism of the beginnings 
of the Chnstological controveisy, are models of candour and his- 
toiical conscientiousness In frequent instances, moreover, he 
acknowledges his own incompeteucy to give an opinion and hands 
the question over to the clergy Eoi the cleigy as a whole, in 
spite of his ciiticism of individuals, he has the veiy highest respect, 
as also foi the monks, without himself making any moidinate 
lehgious piofessions In a special excuisus of consideiable length 
he has paid a tribute of the highest older to nionachism, and in 
his chaiactenzation of Theodosius II also (where he has made use 
of the brightest coloms) he does not fail to point out that in piety 
the empeior could almost compete with the monks But, ajiart 
fiom these two chapteis (iv 23, vii 22), it is hut seldom that one 
could leain fiom the pages of Sociates that there was such a thing 
as monasticism in those days To Ins mind the convent is not far 
lemoved from the chinch, and aa a layman he is not at all inclined 
to accept the piinciples of monachism as applying to himself or to 
square his views of history in accoi dance with them He has even 
gone so far as foimally to express lus sympathy with Paphnutnis, 
the champion of the light of bishops to man y 

As a somce for the period within which hewiote, the woik of 
Sociates is of the greatest value, but as “history” it disappoints 
even the most modest expectations Eusebius, after all, had some 
conception of what is meant by “ church histoiy,” but Sociates has 
none “As long as tlieie is peace thei e is no material for a history 

. of the chuich ” , hut, on the other hand, neither do hei esies by rights 
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come into the stoiy AVhat, then, is left foi it ? A collection of anee 
dotes and a senes of episodes In point ot fact this is the new 
actually taken by Soeiates His uttei want of caie and consistency 
appeals most clearly m lus vatillation as to the lelations between 
ecclesiastical and political histoi y At one time he hiings in polities, 
at aiiothei he excuses himself fiom doing so He has not failed to 
obseive that chinch and state act and leact upon each othei , but he 
has no notion how the i elation ought to be conceived Neveitheless 
his w’hole iiaiiatiie folloivs the thiead of political — that is to say, 
of mipeiial — histoiy This indeed is cliaiacteiistic of his Byzantine 
Chiistian point of view , chinch Instoiy becomes metamoiphoscd 
into a histoiy of the empeiois and of tlie state, because a special 
cluuch histoiy is at bottom impossible But even so one haidly 
heais anything about state oi comt except gieat eiiteipiises and 
anecdotes Political insight is ivliolly ivanting to Soeiates , all 
the oithodox empeiois blaze foith m a unifoim light of dazzling 
splendoiu , even the miseiahle Aicadmsis piaised, and Theodosius 
II figmes as a saint whose exemplaiy piety tinned the capital into a 
chinch If in addition to all this we beai in mind that in Ins latei 
books the histoiun’s hoiizon is confined to the city and piatiiaichate 
of Constantinople, that he was exceedingly ill infoimed on aU that 
1 elated to Rome and the West, that in oidei to fill out lus pages he 
has mtioduced naiiatives of the most uuinipoitant description, that 
in not a few instances he has evinced his ciedulity (although when 
corapai ed with the majoiity of Ins eontempoiaiies he is still entitled 
to be called entieal), it becomes sufficiently clean that fiis Histoiy, 
\ icnved as a whole and as a liteiaiy pi odnetion, can at best take only 
a secondaiy jdace One gieat excellence, liowevei, cannot be denied 
Inni, Ins honest and siiiceie desiie to be impaitiai He tiled also, 
as fai as fie could, to distuiguisfi between tbe ceitoin, the piobable, 
the doubtful, and the nntuie He made no pieteuce to he a 
searchei ot lieaits and fiei^nently declines to analyse motives He 
has made fiauk confession of Ins nescience, and in ceitain passages 
Ins ciitical judgment and sohei sense and cncumspection aie quite 
sti iking He wntes a plain and uiiadoiiied style and shuns supci- 
fluous woids Occasionally even theie aie touches of good humoiii 
and of tienchaiit satiie,— always the sign of an honest wiitei In 
shoit, the lule to be applied m the ciiticism of Soeiates is that lus 
learning and knowledge can be tiustcd only a little but lus good 
will and sti aightfoi wai dness a gi eat deal Considei ing the en cum 
stances undei which he wiote and the misoiies of the time, it can 
only be mattei foi eougiatiilation that such a man should have 
become oiii mfoimaut and that lus work has been pieseived to us 
Piiially, it IS to be noted that Socrates was eithei himself oiigiii- 
ally a Novatianist who had afteiwaids joined the Catholic Chuich, 
01 that whethei thiough lus ancestois oi by education he had stood 
in most intimate lelatioiis with the Hovatianist Chinch In lus 
Histoiy l\o betiays meat sympathy with that body, has gone w’lth 
exactness into its histoiy in Constantinople and Pluygia, and is 
indebted foi much of the mateiial of lus woik to Hovaliamst tiadi- 
tioii and to Ins inteicoiuse with piominent raembeis of the sect 
Both diiectly and indiiectly he has declared that Novatianists and 
Catholics aie bi othei s, that as such they ought to seek the closest 
lelations with one anothei, and that the foiiaei ought to enjoy all 
the pnvilcges oi the lattei IIis oiToits, howcvei, had only this 
lesult, that fie luniself afteiwaids fell niidei suspicion of Nova 
tianism Foi bibliogiapliy, see Sozomen (A HA ) 

SODIUM AND SODA Sodium is one of tlie two prin- 
cipal alkali metals, regaiding the general pioperties ot 
winch the reader is referred to Ohemistey (vol v p 521) 
and the introductorypoition of Potassium (vol xix p 588) 
In combination sodium is a generally diffused and most 
abundant element The salt dissolved in sea water consists 
chiefly of chloride of sodium (NaCl), and according to 
Dittmar’s calculation (see Sea Watee) the oceans of the 
woild contain of sodium calculated as chloride not less 
than 36,000 x LO^^ {i e , 36,000 million million) tons, whilst 
of potassium calculated as sulphate the amount in sea water 
isll4:lxl0^2(1141 million million) tons From sea water 
have been deposited the enormous lieds of rock salt found 
in many paiis of the world (see Salt) Sodium carbonates 
are also widely dispersed in natuie, foiming constituents 
of many mineral waters, and occurring as principal saline 
components in natron or tiona lakes, as efflorescences in 
Lowei Egypt, Persia, and China, and as urao in Mexico, 
Colombia, and Ycnezucla The solid crusts found at the 
bottom of the salt lakes of the Araxes plain in Armenia 
contain about 16 pei cent of caibonate and 80 of sulphate 
of soda In Mew Granada there occurs a double salt, 
NaoGOjj -I- CaCO j -l- 5 H^O, known as gay - lussite In 
Wyoming, Cahfoiiiia, and Nevada enoiiuous deposits of 


carbonates, mixed in some cases with sulphate and with 
chloiide, occur About Szegedin in Hungaiy and all 
over the vast iiusztas (steppes) between the Theiss and the 
Danube, and fiomthe Theiss up to and beyond Debieczm, 
the soil contains sodium caibonate, which frequently 
assumes the foim of crude alkaline crusts, called “szekso,” 
and of small saline ponds A puiified specimen of such 
Debreczin soda was found to contain as much as 90 pei 
cent of real carbonate (NaCOg) and 4 of common salt 
Natural sulphate occuis in an anhydrous condition as 
thenaidite (Na 2 SO^) at Taiapaca, Peru, and in the lock- 
salt deposits at Espartinas near Aranjuez, Spain Hy- 
diated sulphates occur at several localities in the pio- 
vince of Madrid and in other provmces of Spam, and at 
Muhhngen in Aargau, and copious deposits of glaiibeiite, 
the double suliihate of sodium and calcium, are met with 
in the salt-mmes of Villanubia in Spain, at Stassfuit, and 
m the province of Tarapaca, Peiu, &c A native nitrate 
of soda is obtained in gieat abundance in the distiict of 
Atacama and the province of Tarapaca, and is imported 
into Euiope in enormous quantities as cubical nitie foi the 
prepaiation of saltpetre (see NiTBoaEN, vol xvii p 618) 
Cryohte, a fluoiide of aluminium and sodium, AlFg -f 3NaF, 
IS extensively mined in Greenland for industrial ptu poses 
These form the prmcijial natuial sources of sodium com- 
pounds, — the chloride as rock salt and in sea watei being 
of such predominating importance as quite to outweigh 
all the others But it is questionable whethei taken al- 
together the mass of sodium they represent is as much as 
that disseminated throughout the rocky crust in the form 
of soda felspai (i c , as silicate of soda) and in othei soda- 
contaming rocks Fiom this souice all soils contain small 
proportions of sodium in soluble foims, hence the ashes of 
plants, although they pieferably imbibe potassium salts, 
contain tiaces and sometimes notable quantities of sodium 
salts Sodium salts also foim essential ingredients iii all 
animal juices 

Considei ed industrially, by far the most impoitant bodies 
are the carbonates, the sulphates, and caustic soda (sodium 
hydiate), the manufacture of which forms the basis of the 
soda industiy Immense quantities of these bodies aie used 
in the manufactuie of soap and glass, and iindei the name 
of “ washing soda” oi “ soda crystals ” the consumption of 
the hydiated caibonate for domestic wiashing is also very 
gieat There are indeed few chemical iiidustiies in which 
soda in one form oi anothei does not play an impoitani 
pait, and the combinations of economic value into which it 
enteis are iiumbei less It will be convenient to ticat of 
the manufactuie as a whole by itself, aftci speaking ot 
sodium and its salts in thou chemical iclations 

Sodium, m Qaimoxi Natrium (symbol, Na, atomic weight, 
23 053 , 0 = 16), 18 a univalent metal It occurs nowheie 
in nature in an uncombinod condition, and was fust isolated 
in. 1807 by Sir Humphiey Davy through the medium ot 
voltaic electiicity It is prcpaied by distillation of an 
Ultimate mixture of caibonate of soda with charcoal The 
process is quite analogous to that followed in making 
metallic potassium (Potassium, vol. xix p 590), but much 
easiei of execution, and fiee fiom ceitain clangcis which 
attend the prepaiation of the other The distillation is con- 
ducted in cylindiical iron retorts protected against the fiio 
by means of fireclay tubes fitting closely round them In 
the charge is included a certain proportion of chalk, which, 
giving off carbonic acid, aids in diivmg over the metallic 
vapour and piotects the distillate against oxidation Tlio 
metal cast into the form of cakos oi ingots is protected 
from the an by a coating of paraffin and secured in closely 
fitting soldered-up tinned-iron boxes. Metallic sodium is 
very similar in properties and appearance to potassium, 
The principal points of difference arc its pure white colour, 
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its specific giavity (0 9735 at 13° 5 C ), and its fusing point 
(95° 6 C ) In tliin layers its vapour is coloiuless, but dense 
fumes have a purple tint It decomposes -water -violently, 
but the hydrogen evolved does not take file, although the 
reaction is more dangerous than the corresponding pheno- 
mena developed by potassium, because it leads frequently 
to most violent explosions Yet the piocess serves in 
piactice for the preparation of puie soda hydrate In this 
operation a piece of sodium is placed in a silver basin 
standing in a shallow cold-water bath Drop by drop 
watei is added — the metal between the additions being 
allowed to expend its eneigy — till the desired quantity of 
hydrate is formed The process, in shoit, is so conducted 
that, except at first, the metal never touches water in any 
other form than that of a strong soda lye Sodium is 
largely made for use as an agent in the manufacture of 
aluminium and magnesium, and as a reagent in laboratory 
operations The metal does not affect carbonic oxide at 
any temperature , it acts on hydrogen as potassium does, 
but the compound is less stable On ammoma gas it acts, 
a-s in the parallel case of potassium, with the foimation of 
NHjHa, only the reaction is less energetic Sodium has 
less poweiful afilnity to oxygen than potassium , in dry 
air or oxygen it burns into the dioxide Na^Og, — a product 
obtainable also by heating the nitrate or nitrite A 
white solid soluble in cold -water, foiming a hydrate, 
Isra202 + SH^O, IS obtainable in crystals, the solution of 
which is strongly alkahne With acids it yields sodium 
salts and peroxide of hydrogen Sodium teti oxide (ISTagOJ 
IS not known to exist 

Cav^tiG Soda, (NaHO) is prepared from carbonate by 
means of caustic lime, just as caustic potash is made 
from its carbonate (see Potassium) The analogy between 
the two caustic alkalis is so perfect that we need only 
summarize the points of difference between them Com- 
pared with caustic potash, caustic soda is less easily soluble 
in water, less caustic, less energetically basilous, less prone 
when fused in air to pass into peroxide, hence less de- 
stiuctive to platinum, non, nickel, and silver vessels 

Sod%um Ghlonde (NaCl) occuis in nature in a nearly 
pure state Absolutely pure salt is made from commercial 
salt by precipitating from a solution the lime and magnesia 
by pure carbonate of soda, filtering, neutralizing with pure 
hydrochloric acid, concentrating by evaporation, and then 
precipitating the pure salt by a stream of hydiochloric 
acid gas The crystalline precipitate is collected over 
glass wool, washed with pime fuming hydrochloric acid, 
and dried hy heating in a platinum basin It forms non- 
hygroscopic crystals, free from combined watei, ha-ving a 
specific gravity atl6°0 of 2162 (Stolba), and according 
to Carnelley fusing at 776° 0 The solubility of pnie 
salt in water is almost independent of tempeiature, 100 
parts of water dissolve — 

at 0“ l^- 00“ 100“ 100" 7 

(boiling) 

35 52 35 87 37 25 39 61 40 53 parts of NaCl 

Regarding its commercial relations, ikc, see Salt 

Ghloi ate of Soda (ISTaClOg) is a salt of some industrial 
importance, from its use in the manufacture of aniline 
black It may be made from the potash salt (a) by de- 
composing this -with hydroflnosilicic acid (which precipi- 
tates the potassium as fluosihcate and yields a solution of 
chloric acid), and neutralizing the chloiic acid solution 
with soda, or (6) by double decomposition with bitartrate 
of soda, NaH04H40Q, — the cream of taitar (KHC^H^O,,) 
sepal ating out almost completely, whilst the chlorate of 
soda remains in solution According to Weldon, it is best 
manufactured from caustic soda by the direct action of 
chlorine, the two salts HaCl and NaClOg bemg separated 
by crystallization Chlorate of soda forms cubes which 
often exhibit tetrahedral faces, 100 parts of water dis- 
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solve at 0° 81 9, at 20° 99, and at 100° C 233 parts of 
the salt Hence it is much more soluble than the potasli 
salt, on which account it is prefeiied for aniline black 
printing 

Sulphate is the most largely pioduced of all 

soda salts in manufacturing opeiations, although it is re- 
gal ded principally as an intermediate product The an- 
hydrous salt leadily combines with watei into a crystalline 
soluble compound, HagSO^-j- lOHgO, known as Glauber’s 
salt This forms laige transparent inonoclinic crystals, and 
IS characteristically prone to foim supei saturated solutions 
100 parts of water dissolve — 

at 0“ 11“ C7 25“ 05 32“ 73 33” SS 

1217 26 38 99 48 3221 312 1 paits of Na,SO4-)-10 HoO, 

5 02 10 12 2811 50 65 50 4 paits of NjISOj 

As the temperature rises beyond about 33°, the solu- 
bility decreases (Gay-Lussac) Glaubei's salt, when ex- 
posed to dry an, especially in summer heat, gradually 
falls into a powdei of anhydrous sulphate It is much 
less volatile than the chloiide The thiosulphate, HagSgOg 
(commercial hyposulphite of soda), and soda salts of other 
lower sulphur acids, are reserved foi Sulphue 

Of aU sodium compounds, except common salt, the car- 
bonates are by fai the most important, both industrially 
and chemically These comprise the foUo-wing 

JVof mat Car honate, HagCOg — The anhydrous salt usually 
presents itself m the form of a white ojiaque porous solid, 
specific gravity 2 65 (Karsten) According to Carnelley, 
it fuses at 818° C (dull led heat) into a colouiless liquid 
On fusmg it loses some of its carbonic acid, and at a bright 
led heat it volatilizes appreciably The porous salt absorbs 
water from the air , when moistened with watei it gives 
off heat and unites into crystalline hydrates, of which the 
important compound is 

Decahydt ate, hTagCOg lOHgO — This salt, known as 
soda crystals or washing soda, foims large tiansparent 
monochmc rhomboidal pi isms or double pyramids The 
salt dissolves readily in water, foiming strongly alkahne 
solutions, which emulsionize fats, though less readily than 
IS done hy caustic lyes 100 parts of water dissolve — 

at 0” 15“ 20 30“ 38“ 104 

21 33 63 20 92 82 273 6 1142 2 539 6 ofeiy&tals, 

6 97 16 20 21 71 37 24 51 67 46 47 ofNa,003 

(Lowel) According to this obseiver, the dissolved salt 
from 38° C upwards assumes the form of lowei hydiates, 
hence the diminution in solubility at higher teinpeiatures 
A saturated solution, when evaporated down by heat, 
deposits a granular salt of the composition ]Sra2003(H20 
or 2H2O) The decahydrate, when exposed to dry air 
even at ordmary temperatures, loses watei, with the forma- 
tion of monohydrate, HagCOgHgO It also readily takes 
up carbonic acid -with the formation of 

Btcar honate, NaHCOg — Its formation may be thus for- 
mulated —NagCOg -f- lOHgO + CO2 = 2ISraHCOg + QHgO 
The bicarbonate remains as a crystalline mass, while the 
liberated water runs off with more or less of dissolved car- 
bonate and the saline impurities which may be present 
Bicarbonate forms small four-sided monoclmic plates with 
a feebly alkahne taste and leaction 100 parts of water 
dissolve — 

at 0" 20“ 40" 60“ 

6 90 9 60 12 70 16 40 of NaHCOg 

(Dibbits) From about 70° C upwards the solution gives off 
carbonic acid with formation of Sesguicar honate, — 2]Sra20 
+ dCOo^ + dHgO = Na2C032NaHC03 -t- SHgO This salfi 

found m nature as trona or urao, forms in its pure state 
crystals which do not lose water in the air At 20° 0 100 
parts of water dissolve 18 3 paits of the salt calculated as 
anhydride, 2IIa203C02 Both bicarbonate and sesquicar- 
bonate when heated dry break up readily (below redness) 
into normal carbonate, water, and carbonic acid 

XXII — 31 
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Other salts of soda v hicli are of importance on account 
of their acid constituents — nitiate, silicate, phosphate — 
are dealt with under Nitrogen, Silica, Phosphorus 

The estimation and analysis of alkalis are sufficiently 
dealt Aiuth at the close ot the article Potassium 

Sochi Mamifattme 

The ancients probably did not kiioi\ soda m other than its native 
foims, and till about the end ol the IStli centuiy potash n as, of the 
tivo alkalis, the moie abundant and geneially used substance In 
deed it A\as not till well into that centuiy that the chemical dis 
tmotious of the alkalis weie established, they weie pieviously 
spoken of indifteiently as nitium, nation, kali, alkali, and soda, 
names siniplj meaning a faxed alkali Soda lias piopeily a sepaiate 
histoiy only fiom 173b, when Duhainel established the fact that 
common salt and miiieial alkali have the same base,— a bodj 
diffeient fiom the salt of taitai oi vegetable alkali Yet soda, 
from both mineial and vegetable souices, had long pieviously been 
used in Europe, the Arabs having piobably bi ought into Spam a 
knowledge of the alkali and its somces Apait from the tiona 
and soda lakes, &c , alieady alluded to, the only soiuce till the 
close of the 18th centuiy was the ashes of ceitain plants which 
glow on the sea-coast and in salt-impiegiiated soils These plants, 
piinoipally species of Sahola and a tew otliei geneia of the natuial 
oidei Atnphccsz, on incmeiation yield an ash containing in some 
cases about 50 pei cent of caibonate of soda The ash of these 
plants, faiixed by led heat into a pasty mass and bioken into con 
veinent lumps, foiius the baiilla of conimeice, which in foiniei times 
w as a pioduct of the liist impoitance on the shoies of Spam, Sicily, 
Saidinia, and othei coasts of the Mediteiianeaii In 1834 as much 
as 12,000 tons of baiilla weie intioduced into England horn Spam 
alone, and, in spite ot the cheapness of aitifacial soda, the nianu 
factuie of barilla is still— oi at least was till lecently— earned on at 
vanoiis localities on the Mediteiianean On the west coasts of 
Scotland and Iieknd laige amounts of impure soda caibonate weie 
obtained fiom the kelp burned from ceitain sea weeds , but the 
intioduetion of aitificial soda eaily oxtuiguished that mdustiy, 
although in connexion with the pi eduction of iodine and othei 
pioducts a small quantity of sea-woed soda continues to be made in 
Scotland till the piesent day 

The inci easing puce of potash salts and the discoveiy of 
Duhamel led to stienuous attempts to pioduce the caibonate fiom 
common salt In 1775 the Eiench Academy of Sciences offered a 
pure of 2400 livies foi a piactical method of converting salt into 
soda But it was never awauled, although the pioblemwas soon 
tniunphantly solved Indeed in that same yeai Schecle succeeded 
m making soda from common salt by means of lithaige Seveial 
claims weie made foi the pn/e, the fust being based on a inocess 
invented by a Benedictine monk, Malheibe, in 1778, which was 
woiked with some success foi seveial yeais Some time about oi 
befoie 1787 De la Metlieiie pioposed a plan for calcining with 
ehaicoal the sulphate propaied fioni chloiide, — an inipiacticahle 
]iioposaI, because neaily all the lesulting piodnct is sulphide ^ 
But this pioposal has liistoueal impoitance, because fiom the pub 
lished account of it Le Blanc leceived in 1787, accoiding to his 
own statement, the fiist suggestion of Iiis pioeess, — piobably the 
most valuable and feitile clieniical discoveiy of all times Nicolas 
Lo Blanc, boin at Issoiidun (Indie) in 1763, was piivate siiigcoii 
to the duke of Oileans He was a chemist as well as a suigeoii, 
and the piospect of the Academy pime atiiacted his attention to 
the soda piobleni He added to the sulpihate and ehaicoal inixtuio 
pioposed by De la Metheiie a ceitain inopoition of chalk, and by 
llimng the niixtuie in ciucibles succeeded in effecting the desiied 
tz ansfoi matioii The chemist D'Ai cet and fais assistant Dire, having 
lecognized the soundness of the piocess, the dnke of Oileans, eaily 
in 1790, agieed to piovide a capital of 200,000 fiancs foi woiking 
the piocess In Septembei 1791 the National Assembly gianted 
Le Blanc a patent foi hftoeii yeais, and iiiidei the supeiiiitendence 
of Le Blanc himseJf, witli Dize and IIoiui Shoe, the stewaid of the 
duke of Oileans, a woik was established at Saint Denis But on 
the fall and execution ol liis patioii Le Blanc, and all othcis ow'iung 
and wOiking soda piocosses, weie oidoicd toiesjgn them to the siate 
foi the public benefit, ho iccoiviug the miseiable coiiipeiisalioii of 
4000 fiancs In 1800 his w'oiks were icconveyod to him, Imt lu 
1806, broken in hope, health, spiiit, and lesoiiice, ho peiislied hy 
his own hand in a woikliouse 

Le Blanc’s piocess continued to hold the field against all corapet- 
mg schemes till witlim the last fow' yeais, and that essentially iii 

^ It IS well established, however, that carbonate of soda can be pio- 
diuod in this manner It was Liebig, wo believe, who showed that 
tlic* fust, .step ill tfie Jjc Blanc piocess is approximately thus — 
2N'a_)S04-|-6(J=Na_jS_2-l NaaCOj-bSCO, only the disulpluile anil the 
(aibonale on continued heating act ou eadi othei aud on the cailiou 
to loim NajS — NiA'-l'Na,COj-b2C = 2 NaB-^ 3 CO 
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its oiiginal loim Owing to the law materials employed in it 
and the pnodiicts evolved, it became the basis of a seiics of mipoit- 
aat ludustiies, and inanj' inteiesting collateral pnocesses liave 
been gidfted on the luanufactine Its oiigni was contempioianeous 
with the intioduetion of bleaclung-pow dei (see Chloi iNX, vol v 
p 678), and the liydioehloiie acid given off in the couveisioii of 
chlotide into sulpihate of soda became the law inatenal of that 
mdustiy, the two piocesses being woiked in conjunction Since 
the days of Le Blanc many othei methods foi moie diiectly manu- 
factui mg aitificial soda have been pnoposed , but only one — the so- 
called “ ammonia piocess ” — his soiiously tliieatened to supjilant it 
Ze Mane's Pr occss — This consists of tw o stages In the hi st stage 
common salt is conveited into sulpdiate of soda by the action ot 
siilpdimic acid At fiist acid sulpihate of soda is pioduced thus— 
2NaClH-H2S04 = HCl-l-NaHS04-f-NaCl , but subsequently at a 
sufficient tempeiature the acid sulpdiate decomposes the leinaiiidci 
of the salt thus — NaHS04-bNaCl=Na2S04-|'HCl, so that all the 
chloime is expelled as hydiochloiic acid with foiniation of noimal 
sulphate of soda In the second stage the sulphate mixed with 
limestone and coal (cbaicoal m Le Blanc’s original pioposal) is 
ealemed in a ledueing flame, wheieby a mixtuie of sulphide of 
calcium (CaS) and caibonate of soda is foiiiied, oxygen being gen- 
eially supiposed to pass off as caibonic oxide, CO Accoiding to 
Lunge, howevei, the gas pioduced consists chiefly of eaibonic acid, 
so that the leaction should coiiespond essentially to the equation 
Na2S04-b 20 -)-OaCOj=Na2CO,-bOaS -1-2002 The sulphide of cal- 
cium being piactically insoluble iii watei and only veiy slowly acted 
on by a solution of caibonate of soda at tempeiatuies undei 45° 0 , 
the caibonate is oxtiacted by systematic lixiviatioii with watei at 
a tenipeiatuie uiidei that limit and is lecovoied fiom the solution 
by evapoiation If an excess of lime is used, moie oi less of the 
soda assumes the caustic foini (NaHO) All ciudo soda-ash lyes 
contain some caustic alkali besides the following impuiities — 
cliloiide of sodium, sulpihate of soda, siilpiliide of sodium combined 
with sulphide of non into a soluble gieeii compound winch occa- 
sions much tiouble to the manufactuiei This solution contains 
also occasionally cyanide oi feiiocyaiiido of sodium, pioduced by 
tlic action of cjainde on tlie soluble foini of sidpdiide of non 
Salt OakeMaling — The eonveision of the salt into sulp)hate, called 
“salt cake,” is eflccted hy means of sulpilunic acid of about 60 poi 
cent (chambei acid), and maybe, and still veiy coniinoiily is, earned 
out m level beratoiy furnaces having flat soles of cast non, attached 
to one end of whioli is a pian of the same matenal The waste heat 
fiom the leveibeiatoiy furnace is utilized to heat the cliaigo pilaced 
111 the pail, wlieie the fust pait of the change is effected, the leaction 
beginning bnskly with evolution of copnous fumes of hydioclilonc 
acid immediately the aud and salt aie mixed Befoie the Alkali 
Act of 1863 hydiochloiic acid was fieely allow'ed to escapie thioiigh 
the stalk with the smoke and faio gases, cai lying desti notion to the 
vegetation of vast tiacts aiound the w'Oiks , but now all the acid 
is eveiywliere caiefully collected, both because it is a souico ot 
pnofit aud fioiii saniUiy coiisideiatioiis Hence iii modem “open 
loasteis,” as those leveibeiatoiy fmnaees aio called, the pmn and 
the calcining sole aie sepaiated, so that the coinpiaiafively pune and 
undiluted fumes fiom the pian can be led away and collected by 
themselves, leaving the mixed an, faie gases, and acid fumes fiom 
the luiiiaco health lo bo sepaiately dealt with In anothei class 
of fuinaoo, called a “blind loastoi,” the calcination ol the half 
fauisliod sulpihato is caiiicd out in a mnflle, so that none of the 
hydi’ochloiic acid is mixed with an and fao gases Ooitaui ad- 
vantages attend each class of fuinace In woiknig those hand 
furnaces thoie is much unpilcasant manual Liboui, to avoid wlncli 
mechanical fninaces have been devised, ni winch the stnimg ot 
the cliaige, &c , is accompdishod hy luacluuoiy The fn st inechaiiical 
loastoi actually used was piatonted by Jones & ’Walsh in 1876 In 
it the whole opeiatioii fiom begiiiiuiig to end is canied out on the 
solo of a laigo cast-non pan heated iiom above Tluongh the loof 
of the chambei enclosing the pan piasscs aveiLical shaft geni oil to 
lolatc, to winch aio attached foui hon/onlal aims, aud to these 
slanting lods aie fixed which teinnn.itoiu seiapois These suapeis 
aie fixed at diffeiciit lengths fiom the shaft I’eiitic, so that when 
the shaft ism motion they piass tluongh aud tmn ovun the whole 
of the chaige stiewii ovei the sole of the pan The acid is passed 
into the pian hy a pnpie iiom a tank situated .ibovo flic loastc: The 
hot nnxtme ol hie gases and aeiil fumes is led tluongh a long pnpe 
to cool down hefoio leaclung the condenses 
Hat qteaves's Piocess ten making siilpiliato without the dueot use 
of snlpiliiiiic acid IS based ou the cmpiloymeiit of sulpiliinous acid 
obtained by the ignition of pyiites aided by air and steam la 
this way Mi ILugieaves may ho said to get las siiljdnuic aud ex 
timpoie The pnoeess has only been elaborated as the lesult of a 
most extensive senes of investigations and expioinuents earned out 
lu conjunction with Mi llohnison, thou fust patent having been 
obtained lu Jamiaiy 1870 The reaction on wdnch the puooess do- 
pieucls map bo thus foimnlatod— 2Na01 -t- SOg -i- HaO -I- 0 = Na2S04 -h 
2HC1 The salt used is iciiilered pioioiis by Inst inoistciung it wntli 
watei and thou redrynig it by passing it tluongh a hot-an channel 
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on an endless cliain of plates The salt so pieparcd is distributed 
111 a lauge of not less than eight cast-iron cjlmdeib, 'which aie pci- 
vaded successively by a cuirent of mixed supeiheated steam and 
sulphinoiis acid giien off by pyrites The leaction begins at about 
400 ° 0 and lucieases m eneigy with the ii&e of tempeiatuie, but 
it is imptaetieable to foiee the heat bejond 500 ° to 550 °, as the 
charge then begins to fuse and ceases to he peimeable by gases 
The condensation of the hydiochloiic acid given off in these 
processes is effected by a variety ot means accoidmg to the puipose 
in view in sectuing the gas In Continental -woits a faiomite 
method is to pass the gas thiough a range of ^Voulfe’s bottles 
ariauged m an ascending seiies, — tiesh watei enteiing the topmost 
and passing through the -vihole, till in the last and lo-nest, liighlj 
chaiged with acid, it meets the gas coming diieet fiom the loastci 
Aftei leaving the last and highest bottle the gas is geneially washed 
thoioughly out by passing it into a small coke to-wei, in which it 
meets a dowmwaid trickle ofwatei In English woiks Woulfe’s 
bottles aie not employed, and the gases are commonly conducted 
hj' a long range of piping, m which they aie cooled, to one or a senes 
of coke tow*ers, in which they aie exposed to an enoimously extended 
condensing surface ot watei tiickling o\er the coke, stones, or buck 
with which the in tenors of the towers aie filled 

BlacL Ash Mahing — The conversion of the crude sulphate oi 
salt cake into caibonate of soda, peculiaily the process of Le Blanc, 
is conducted in what is termed a “ balling furnace ” In its simplest 
foim this coiisiots of a longreveiheiatoiy furnace in ■which the fuel 
occupies a lowei giating at one extiemity of the flat sole, on which 
the whole reaction is carried out This sole has usually two beds, 
that more distant fiom the fire-bridge being a little higher than 
the fiont division , and on front and back beds two separate chaiges 
at clifieient stages of advancement aie treated simultaneously The 
salt-cake is taken as it comes fiom the roaster, mixed with lime- 
stone 01 chalk (crushed to pieces not higgei than a walnut) and with 
coal or anthracite in the form of slack oi culm The proportions of 
these ingi edients used in difteient works vary widely , but, generally 
stated, to each 100 paits of sulphate there are added fiotn 100 to 
140 paits of chalk oi limestone and fiom 40 to 70 of coal These 
ingi edients loughly mixed are passed by a hopper into the back 
bed of the furnace, wheie they become diied and heated, while a 
previous chaige is being finished on the hot front or workang bed 
when the chaige on the working bed has been wnthdiawn, the 
mixtme on the back bed is pushed foiwaid and spiead ovei the 
highly heated sole Dm mg the time it is exposed to the flames 
the ball-furnaceman is constantly at woik with a paddle oi lake 
tui ning ovei and exposing equally the whole charge to the action 
of the lame Very soon the mixtme begins to soften and fuse on 
the surface, and by degrees the whole mass assumes a stiff pasty 
foim Meantime bubbles of caibonic acid gas aie copiously given 
off, the mateiial becoming of thiimei consistence , but afteiwaids 
the chaige becomes again stifi, and carbonic oxide instead of caibonic 
acid IS evolved, which as it is given off burns in long pointed 
flames, called “pipes” oi “candles ” The copious appeaiance of these 
flames indicates the completion of the operation, and the ball of 
black ash must now be withdrawn without delay The time 
required for working off a charge is from forty to fifty minutes 
The manual labour of black ash balling is extremely haid and 
trying, while it demands for its success cousideiable judgment and 
expel lence On these accounts the efforts of mamitactuieis were 
early directed to the intioduction of mechanical fmnaces , and in ! 
1848 "W W Pattinson patented a rotating ball-furnace, which, how- 
ever, owing to severe tear and wear, was nnsuceessful Impiove- 
ments on the i evolving furnace were effected by Elliot & Russell, 
Stevenson & "Williamson, Mactear, and others, which have lendered 
the w oiking of revolvers a complete success In its general features 
a revolver consists of a large hoiler-like cylinder of cast non, Imed 
internally with fiie-biicks, and suspended hoiizontally so that it 
can be made to rotate about its axis One of the two open ends 
communicates with a fuinace, which sends its flame thiough the 
cylinder Ezom the othei end the hot gases are led away foi evapo 
lating black-asli liquoi The cylinder is surmounted by a platform 
01 railway from which it receives the chaige through a manhole in 
its side The chaige is made in two separate mstalments, — ^the 
whole of the chalk and two-thuds of the coal being fiistintioduced, 
and the cyliudei slowly rotated till a poition of the chalk has been 
burned to lime Then the sulphate and the remainder of the coal, 
well mixed, aie added, the levolvei going slowly at fii&t, but more 
rapidly as the end approaches, the whole balling being completed 
111 fioui two to tw'o and a half hours The manhole door bemg 
opened, the revolver is turned round to allow the fluid black ash 
to pour out hy it into a senes of vessels placed beneath it Under 
Macteai’s impioved pi ocess the whole ot the chaige is introduced 
mto the levolver at first, and after the decomposition is complete 
a small proportion of caustic lime is thrown m and quickly mixed 
with the charge, which is theieon at once drawn 

The lixiviation of the black ash is conducted in a systematic 
manner so as to extiact all the soda with the minimum of watei 
The apparatus generally employed — the Buff-Dunlop system — 
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consists of a senes of at least fom tanks each pioiided with a false 
bottom and two outlet pipes, and so aiiauged that the liqmd pait of 
the contents can be made to flow fiom any one of the tanks into 
any otliei The method of woiking consists in making fiesli watei 
meet neaily exhausted ash, and the liquid, passing on thiough the 
senes of tanks and hecomiiig gradually stronger, meets ash less and 
less exhausted, till in the last tank of the senes the wateiy solution 
in its most concentrated state comes in contact w'lth fresh black ash 
As soon as the ash m the firat tank is completelj exhausted the waste 
residue is withdimin and a fiesh chaige intioduced It then be- 
comes the last of the senes, numhei two taking the first place , and 
so the -w oik goes on in i egulai i otation The lye obtained is allow ed 
to clear in large tanks, fiom which it is diawn foi evaporation 

Boiling Bonn — The e-vapoiation of the tank -liquor is generally 
effected in flat non pans, heated from the toji by the waste heat of 
the hlack ash fiuuaces So soon as a certain degiee of coiicentia 
tion IS qiassed, soda begins to separate out in the foim of granulai 
ciystals These aie ladled out and allowed to dram foi subsequent 
calcination and conveisiou mto soda ash The puuty ot the 
gianulai salt decreases as the evaporation proceeds, chloiide and 
sulphate of sodium, with the sulphides of iron and sodium, separat 
mg out with the caibonate The ledliquoi which remains with 
the salt ow'es its colom to the iron sulphide it contains It is 
intensely caustic, containing much caustic soda In diammgtiom 
the soda it carties off with it much of the sulphide and mmoi 
impunties fiom the tanks The impure soda obtained fiom the 
evaporating pans is kno-nu as black salt and consists essentially 
of a monohydiate, UaoCOs + H „0 A process foi evapoiation fiom 
the bottom is also worked m Lancashiie and on the Continent 

Caihonating — Salts that are fished out of the evaporatmg pan in 
the early stage of boiling down, being comparativ ely pure, require 
little treatment for finishing as soda ash They have simply to be 
diied at a modeiate heat to expel the water of ciystallization But 
with the oidinaiy black salt, which contains a considerable amount 
of both caustic soda and sodium sulphide, a special puiifying and 
finishing treatment, called “ caihonating,” has to he adopted Foi 
carbonating black salt the stiong lye in the evapoiatiiig tanks is 
mixed with saw'dust and ev aporated down to diyness The mixture 
is then mtiodiiced mto a carbonating fuinace, where the heat is 
gradually raised till the whole of the sawdust it contains is burnt 
off, and by the agency of the caibonic acid given off in its com- 
bustion the sulphide ot sodium and the caustic soda piesent are con- 
veited into caibonate Mechanical caiboiiatmg furnaces have been 
mtiodueed, the most successful of which is that of Mactear, in which 
theie IS a rotatmg cnculai health acted on by sciapeis oi ploughs 
Oidinaiy soda ash is at best an impiiic pioduct containing always 
some caustic soda, which, howevei, considenng the purposes foi 
which it is used, can scaicely be legarded as an impurity oi defect 
Its value IS determined by analysis and is calculated fiom the amount 
ot anhydious soda (UagO) it contains as caibonate or hjdrate 

In many soda-woiks the black-asli pi ocess is purposely so con- 
ducted as to pioduce much caustic soda, and the led liquor is then 
worked up into caustic soda m the following manner It is first 
highly concentrated by boiling in a deep iron pan To the con- 
centrated solution iixtiate of soda is added, which decomposes the 
sulphide present with evolution of ammonia and formation of 
sulphate, thus Ua^S + UaUOg + 2H2O = NaaSO^ -f- NH3 + NaHO 
The evapoiation is continued till practically all the water is ex 
polled, aud the heat is forced till fusion sets m Then the remain- 
ing sulphide of sodium with the cyanide is oxidized by the nitrate, 
which breaks up thus~-2Ua]Sr03=]Sra20-f-21:I-j-50, wnth foimation 
of sulphate of soda and oxide of non" Pait of the caibon of the 
cyanogen separates as giaphite (Pauli) The fused mass is allowed 
to stand, when the suspended matter, meludmg, singularly, most of 
the alumina, settles down, leaving a perfectly clear hquid, which is 
lun into non drums, where it solidifies By means of this process, 
which has been principally elaboiated by Hen Ph Pauli of Hoclist 
near "V^iesbaden, a lemaikably puie pioduct can be obtained fiom 
a very dirty liquor 

Refined Alkah — Oi dinary soda ash is sufficiently pure for most 
purposes for which the alkali is lequired m bulk , but for glass 
making, &c , it is necessary to remove all traces of non Foi this 
purpose the ash is dissolved in watei, and if a well-carbonated ash 
IS under 'treatment it is meiely well agitated and allowed to stand 
quietly till impmities settle By some mamifactiuers a small 
amount of carbonate ot lime is added to the settling tank to cairy 
do-wn the impurities Ash containing iron salts, sulphide, and 
colomed impurities is treated with a small pioportion of chloride 
of lime to oxidize the non and cause its piecipitation as hydrated 
feme oxide The settled liquoi is boiled down, the crystals drained, 
dried, and heated m a leverberatoiy fuinace, and finally ground for 
the maiket 

Soda Crystals (washing soda) are siimlaily prepared, by forming 
a strong solution of soda ash, allowing the liquor to settle, and 
running it into large coolers 01 crystallizmg cones, in which the 
crystals foim in fiom one to two weeks, according to the coolness 
of the position "When the crystallization is complete the crust is 
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broken, tlie motliei liqnoi, &till holding a laige amount of soda, is 
run off fox future use, and the ciystals aie bioken up, diained, and 
diied fox pacling and use Soda cxystah contain 63 pei cent of 
water, and then pimcipal employment is fox domestic -naslxing, fox 
which then coinpaiative non causticity well fits them 

Sul^lum Eeooveiy — 01 the sexeial law mateiials of the Le Blanc 
process, sulphui, now ahvays used in the foiin of pjiites, is by fai 
the most expensive The sulphui ic acid employed passes out in 
valueless combination as ciude sulphide of calcium, and accumulates 
IE huge mounds Undei the influence of ram sulphide of calcium 
in these heaps giadually assumes the foinis of sulphide of liydiogeu 
and hydi ated oxide of calcium, — CaS + 2HjO = CaOH^O + H^S The 
hydiogen sulphide combines in its turn 'with anothei quantity of 
sulphide of calcium into CaSaHj, which being soluble in watei luus 
off as yellow liquor to contaminate sti earns and give ofli sulphui etted 
liydiogeii gas with its disgusting smell By the action of atmo- 
spheric oxygen pait of the GaS2H3 loses its hydrogen as watei, and 
the lemaining CaSg passes into thiosulphate of calcium CaS^Og, 
with simultaneous formation of polysulphides Upon this lattei 
tendency Mond founded his original method foi lecovering sulphm 
He hastened the oxidation by blowing an tbiough the moist waste 
till a ceitain piopoition of the sulphide was conveited into thiosul- 
phate, and the residue into sulphhydiate CaH^S,, oi polysiilphide 
The mass is lixiviated with watei, the liquoi decanted off, and mixed 
with excess ofhydiochlozic acid, which pi oduces HiS, and mgeueial 
sulphui, fiom the sulphhydiate and suipliides of calcium, with SO^ 
and siilpluu fiom the thiosulphate But 2H3S + SOg decompose each 
othei into SS + aHgO Hciice it is obvious that, it the piocess of 
oxidation is stopped at the light point, the ivliole of the sulphui 
will be lecoveied as such The pieciintated sulphm is mixed with 
watei placed m a closed cyluidei and fused by laisuig the tempei- 
atuie of watei lomid it 111 an outei casing above the mmting point of 
sulphui The sulphui then iiuis togethei m the low'ei pait of the 
cyluidei, whence it is diawm off by a pipe and cast into lolls Tlie 
Moiid piocess, of all the many sulphui -lecoveiy pi ocesses yet mtio- 
duoed, IS the best , but even it no moie than pays woiking expenses, 
and enables the raauuiactuiei to end his piocess with an innocuous 
chloride of calcium (CaCl.,) without actual loss of money 
About 1880 coiisideiable excitement w'as caused by a sulphui - 
lecoveiy piocess patented by Sohaffiiei and Helbig 111 1878 , which 
was expected to levoliitionize the soda tiade As these hopes have 
not been 1 ealized, we mei ely state the piiiiciple of the piocess The 
soda waste IS digested with a solution of chloiide of magnesium, 
which in the hist instance leads to the founatioii of CaClg and MgS 
But the lattei is at once decomposed, wuth foimation of magnesia 
and sul pliiu etted hydi ogen, — MgS -f 2H2O = MgOHgO + HoS The 
sulphui etted hydiogen is caused to act on sulphui ous acid within 
a solution of eliloiide of calcium, when the sulphui settles m a 
filtiable foim The liquoi lemaiiiiiig aftei the expulsion of H2S 
fioin the mixtuie of waste and chloiide of magnesium consists of 
a piecipitate of magnesia and a solution of chloiide of calcium By 
blowing caiboiiic acid into the inixtuie the following decomposi- 
tion IS effected — Mg0-l-C0j+CaCl2=CaC02-t-MgCl8 — so that the 
magnesium is lecoveied in its oiigiual foim and the calcium of the 
waste obtained as caiboiiate, which may again he letmiiecl to the 
black ash loastei Tins veiy pietty and complete piocess might 
piobably have been woiked out as a piactical success had the con- 
viction not ausen that even with piofitable sulphui locoveiy the 
Le Blanc piocess will not long be able to hold its own against the 
ammonia piocess 

Amnonia Soda Process — This piocess is based on the fact that 
bicaihoiiato of ammonia, when added to a stiong solution of common 
salt, decomposes the salt with foiiuatioii of a piecipitate of bicai- 
honate of soda and a solution of ammonium chloiide (sal-ammoniac), 
thus HaCl -I- (]SrH4)HC03= NH4OI -1- UaHCOg The ammonia is le- 
coveiable fiom tho sal-ammoniac by distillation with lime, and, 
supposing no waste to occin, is usable ad tnjimium Fiom bicai- 
bonate the 1101 mal salt is easily piepaiod by the application of heat 
— 2NaIIC05=N■a2C03-(-C02^-H20 Thus by theozy one-half of the 
carbonic acid is iccoveied, and, supposing the quicklime foi the 
decomposition of the sal aiiiraoiiuc to he made by heating limestone, 
tho loss of caibomc acid is made up incidentally fiom that souice 
The only waste pioduct which leinaius foi disposal is tho entiiely 
innocuous chloiide of calomui made m lecoveung ammonia by means 
of lime fiom sal ammoniac The ainmoma piocess was fiisl enun- 
ciated and patented in England by Dyar & Ifommiiig in 1833 , and 
w oiks on tho system weie established in Chesliue and some localities 
on the Continent, wheie it attracted gieai attention Numeious 
lutonts, both English and Continental, followed, and many oxpeii- 
mental works wnie elected, which all failed to sustain tliomselves 
in compotil ion with the Le Blanc w oiks The pimcipal diflicnlties 
to 1)0 oveieonic weie luipeifect conveision of the salt, and moie 
cs])0(’ially tlio loss of ammonia , and it was not till 1861 that real 
ceoiioniical success in the ammonia recoveiy appaiatus was attained 
by Einest Solvay of Couillct iieai Cliaileioi, Belgium Voiks on 
tho Solvay puacqdo woic csinblished at Couillot in 1863 , and since 
that dato by the luvcutoi and otiiois, among whom ought to be lucii- 
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tioned Ludwig Mond, the piocess has been so peifected that its 
general adoption now appeals to be only a matter of time Alieady 
on the Continent it has piactically displaced the Le Blanc piocess, 
hut in the United Kingdom theie is as yet only one establishment 
mannfactming ammonia soda 

The fiist essential stage in Solvay’s piocess consists in satin ating 
the hnne wnth ammonia The biiue, tieated wnth milk of lime and 
ammonium caibonate to piecipitate magnesium and calcium salts, 
and of pi Opel density, is placed in two cyhndiical close iron tanks, 
which communicate by pipes at top and bottom with the ammonia 
dissolvei placed between them The ammonia dissolvei is a cylin- 
diital vessel having the same height as the tanks' and piovided with 
a perfoiated false bottom, down to which a tube is led thiough the 
centie of the vessel, and by this tube the ammonia gas is mtioduced 
Coiled within the cylindei is a w 01m pipe, thiough which cold w atei 
cuculates Each bime tank is put alternately in connexion with 
the dissolvei Ciiculation fiom the biine tank into tho dissolvei 
IS kept up by mechanical agitation As the ammonia becomes ah- 
soihed by the brine the tempeiatuie of the liquid uses lapidly, and 
the cold watei ciiculatmg within the coiled pipe keeps the tempei- 
atme downi As soon as sufficient ammonia has been passed into 
the biine the stnieis m the hime tank aie stopped , the sludge of 
hme and magnesia piecipitate is diawn off as it settles at the bottom 
of the buiie tank, 01 when such piecipitate is abundant it is settled 
and w ithdiawn 111 a special decanting tank The decanted liqiioi 
IS filteied thiough flue cloth by piessuie, and the flltiate is cooled 
down m a lefrigeiating appaiatus pievious to the next opeiation 

Treating the Ammomauil Buna 'luth Oat homo Acid — Foi tins 
puipose a cyhiidiicai towei is employed, divided inteinally into a 
seiics of supoiimposcd segments bydnphiagms consisting of pci- 
foiated dome-shaped plates The tow'ei is about 40 to 50 feet 111 
height and is kept neaily full of liquid, which is mtioduced by a 
pipe half way up its side Caibonio acid uiidei a piessme 1 5 to 2 
atniosplieies is 101 ced in at the bottom of the towei and woiks its 
way giadually upvvaids thiough the peifoiations in the cliaphiagms, 
thus coming into intimate contact with the aimiioniacal biiiic 
Eveiy half lioui a pait of the pasty mixtiue of hicaiboiiato of soda 
and ammonium chloiide solution is diawii off and leplaced by fiesh 
liquoi The solid bicaibonate is sepaiated out cithei by centnfug'il 
action 01 by a vacuum filtei , as thus obtained it is still contanuruted 
with ammonia, of which it smells To fiee the bicaibonate fiom 
tins inipuiity watei issquiitod ovei it till the smell almost eiitiiely 
disappeais 

Oonvcuion into Sodcc Ash of the bicaibonate is essential, because 
theie IS a compaiatively limited demand foi bicaibonate, and tli.it 
salt, moieovei, obstinately retains an ammoinaeal odoui, which 
lessens its value The piepaiation of soda ash is attended witli 
ooiisuleiable piactical difficulties, owing to the necessity of letaiu- 
mg the contained ammonia The bicaibonate is flist exposed to a 
compaiatively low heat iii a closed loastei, aftei which it is finished 
111 a muffle fiuiiace at a blight led heat The gases given oil aic 
diawn by an an -pump mto a washing appaiatus, wheie the aminonia 
IS letamed, and the caihonic acid, winch passes on, is coiiductcil 
to tho absoiption towei foi again impiegnating tho ammoinaeal 
bime By tins piocess the whole of the clilouno of common salt 
conics awayas waste in the foini of chloiide ol c.ilcium To obtain 
that body in combiuatioii as liydiochloiic aeul, Solvay pioposcil 
in lus jiatent of 1872 to employ magnesia in place ol lime 111 tin 
decomposition of tlie sal ammoniac, tho solution of cliloiido ol 
magnesium lemammg altci the distillation is boiled to dryness, and 
being by the aetion of steam sepaiated mto niagiiesi'i and hjnlio- 
chlonc acid, — MgCla + IIU = MgO -)- 2 IIC 1 Tho m.agnpsia ihcoi oti- 
cally woiks in a cncle, being changed into chloudo on the libeiation 
of the amuionu fiom tho sal-ammoniac, and lecovoied ag.uii ns 
magnesia with tho foimation of liydiochloiic acid, as above indi- 
cated But the expense of tho piocess has liitlieito been giealei 
than the value of tlie pioduct obtained, .and the one weak point 
of tho Solvay piocess is the loss of tho liydiochloiic acid, which 
foniis an impoitaiit element m the Lo Blanc cycle The loss of 
ammonia calcnhitod as sulphate 111 tho early days of tho Solvay 
piocess was as much as 0 pei cent ou the caihonate of soda quo- 
duced, hut by successive impiovemeiits iL has been leiluced to not 
moie than 5 pei cent Tho Solvay plant is veiy expensive, amount- 
ing, aceoidmg to his own oatunato, to £1600 pci ton ol soda ash 
pioducod daily , but othei aiithouties put tlic capital cxpoudituio 
as high as £2400 poi ton woiked daily 

G)i/oht 6 Soda — Of the many pioccsscs othei than those above 
mentioned, which have been pioposed foi soda-makiiig, tho only 
one piactically employed is that in which cryolite foi ms tlie law 
matezial Ciyolite, a iluoade of .ilunuunini and sodium, AH’)-] 
SlSTaF, IS a miuoial substance found lu oxtensivo depo.sits .it Ivikat 
(Ivigtut) ( 61 ° 34 ' N lat ) in south-west Gioenland Foi soda- 
making the lumeial is tieatod by a process discoveicd in 1850 by 
Piofessoi .Tulms Thomson of Copenhagen It is igmtod wnth ch.illv 
01 limestone, wlioioby caibonic acid is duven off and iluondo of 
calcium and alunmiato of soda aio formed — 2(AlF,-|-3N,iE)-t- 
60 aC 0 j= 60 aFj-p 3 Nao 0 ,Al 20 j-l-bCO 3 Tho alunnnato of soda i-. 
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separated from the artificial fluoiide of calcium by Imi lation, and 
the solution so olitained is decomposed by treatment with carbonic 
acidj which piodiiees a precipitate of alumina available foi alum 
making, &c , leaving a solution of carbonate of soda About 8000 
tons of cryolite ai e annually treated in Pennsylvania and in Denmark 
Statistics of Soda Trade — No means exist foi obtaining an 
acciiiate statement of the extent of the soda tiade , and such 
estimates as aie published can only be accepted as approximations 
based on knowledge of the pioductiie capacity of existing works 
and the general course of tiade Speaking at the Society of Chenii 
cal Industry (London section) in Januaij 1883, the late 'Waltei 
Weldon gave the following estimate (in tons) of the soda prodiic 
tioii of the world at that date — 


! Le Blanc 

1 

Ammonia 

Soda 

Total 

Gieat Britain { 330,000 

France i 70,000 

Gernianj I 5e,300 

Austiia 1 39,000 

Ben'ium 

United States | 

52.000 
57120 

44.000 
1,000 
S,000 
1,100 

432.000 
127,125 

100.000 
40,000 

8,000 

1,100 

[ 54j,j00 

lb3,225 

708,725 


111 these figures the uhole of the products made — soda ash crystals, 
Incaibonate, caustic soda, &e —are calculated in terms of pure eai- 
bonate, NaCO^ Assuming the fairness of the calculation, ne are 
van anted in stating the present (1887) production of alkali, as pure 
carbonate, to be not less than three guaiteis of a million of tons 
annually (W D — J PA ) 

SODOM AND GOMORBAH See Dead Sea, vol vii 
pp 1-3 , comp Phoenicia, vol xvm p 803, and Lot 

SODOMA, II, or, moie piopeily, Sodona (c 1479- 
1549), Italian painter Giannantonio Baezi (who until 
lecent years was erroneously named Razzi) appears to 
have borne also the name of ^‘Sodona” as a family name, 
it IS signed upon some of his pictures "While “Bazzi” was 
corrupted into “Razzi,” “Sodona” was corrupted into 
“ Sodonia” , and Yasari, followed by other writers on ait, 
accounts for the latter name by giving various and explicit 
details which we leave iindiscnssed, for, if the painter did 
not really pass by the appellation of “ Sodoma,” we may 
fairly infer that explanations which would have been ger- 
mane to that appellation aie not germane to the man 
himself Bazzi yas born at Vercelli in Piedmont towaids 
1479, and appears to have been iii his native place a 
scholar of the painter Giovenone Acquiring thus the 
strong coloiumg and other distinctive marks of the Lom- 
bard school, he was brought to Siena towards the close of 
the 15 th century by some agents of the Spannocchi family, 
and, as the bulk of his professional life was passed in this 
Tuscan city, he counts as a member of the Sienese school, 
although not strictly affined to it in point of style He 
does not seem to have been a steady or laborious student 
in Siena, apart from some attention which he bestowed 
upon the sculptures of Jacopo della Quercia Along with 
Pinturicchio, he was one of the first to establish there the 
matin ed style of the C^nquecento His earliest works of 
lepnte aie seventeen frescos in the Benedictine monastery 
of Monte Oliveto, on the road from Siena to Rome, illus- 
trating the life of St Benedict, in continuation of the series 
which Lnca Signorelh had begun m 1498, Bazzi completed 
the set in 1502 Hence he was invited to Rome hy the 
celebrated Sienese merchant Agostino Chigi, and was em- 
ployed by Pope Julius II in the Camera della Segnatnra 
in the Yatican He executed two great compositions and 
various ornaments and grotesques The latter are stdl 
extant, but the larger works did not satisfy the pope, 
who engaged Raphael to substitute his Justice, Poetry, 
and Theology In the Chigi palace (now Pamesma) 
Sodona painted some subjects from the life of Alexander 
the Great, Alexander in the Tent of Darms and the 
Nuptials of the Conqueror with Roxana are more particu- 
larly noticed When Leo X was made pope (1513) Bazzi 
presented him with a picture of the Death of Lucietia (or 
of Cleopatra, according to some accounts) , Leo gave Imu 
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a laige sum of money in recompense and cieated him a 
cavahere Bazzi afterwards returned to Siena, and at a 
later date went in quest of work to Pisa, Yolteira, and 
Lucca From Lucca he letuined to Siena, not long befoie 
his death, which took place on 14th Febiuaiy 1549 (the 
older naiiatives say 1654) He had squandered his pro- 
perty and died in penury in the great hospital of Siena 
Bazzi had married in youth a lady of good position, but 
the spouses disagreed and separated pretty soon afterwards 
A daughter of theirs married Bartolommeo Neroni, named 
also Riccio Sanese or Maestro Riccio, one of Bazzi's princi- 
pal pupils 

It IS said that Baz7i jeered at the Histoiy of the Pmnteis wiitten 
by Vasaii, and that Ya&aii conserptently tiaduced him , ceitainly 
he gi'v es a bad account of Bazzi’s inoials and demeanour, and is 
niggaidly tovaids the meiits of his ait According to Yasaii, the 
oiclinary name by vhich Sodona v as known was “II Mattacuo” 
(the Madcap, the Maniac), — tins epithet being fiist bestoved upon 
him by the monks of Monte Oliveto He diessed gaudilv, like a 
mountebank, Ins bouse was a peifect Noah’s aik, owing to the 
stiange miscellany of animals which be kept theie He was a 
cracker of jokes and fond of music, and sang some poems composed 
by himself on indecoious subjects In Ins ait Yasaii alleges that 
Bazzi was alv ays negligent, — his early success in Siena, where he 
painted many poiti aits, being paitly due to want of competition 
As he advanced in age he became too lazy to make any cartoons 
foi his fiescos, hut daubed them stiaight oft upon the wall Yasau 
admits, neveitheless, that Bazzi piodnced at intervals some woiks of 
veiy fine quality, and duiing his lifetime his reputation stood high 

The general veidict is that Sodona was an able mastei in ex- 
pression, motion, and colour His taste was something like that 
of Da Yinci, especially in the figuies of women, which nave giace, 
sweetness, and uncommon eaincstness He is not eminent foi 
diawing, gioiming, oi geneial elegance of foim His easel pictiues 
aie laie Bus most celebiated woiks aie in Siena In S 
Domenico, in the chapel of St Catbeiine of Siena, aie two frescos 
painted in 1526, showing Oatheiine in ecstasy and fainting as 
she IS about to leceive the Eucliaiibt fiom an angel — a beautiful 
and pathetic tieatment In the oiatoiy of S Bernaidino, scenes 
fiom the histoiy of the Madonna, painted hy Bazzi in conjunction 
with Pacchia and Beccafuini(1536 to 1538) — ^tlie Visitation and the 
Assumption — are noticeable In S Eiancesco are the Deposition 
fiom the Cl OSS (1513) and Clnist Seoul ged , by many critics one 
01 othei of these paintings is legaided as Bazzi’s masteipiece In 
the chon of the cathedial at Pisa is the Saciifice of Abiaham, and 
111 the galleiy of Ploience a St Sebastian 

SOEST, an ancient nidustiial town in Westphalia, 
Prussia, IS situated in a fertile plain {Soester Boide), 
27 miles to the east of Dortmund and 34 to the south- 
east of Munster Its early importance is borne witness 
to by its SIX fine churches, of which the most striking are 
St Peter’s, St Mary-in-the-Fields, founded in 1314 and 
restored in 1850-52, and the Roman Catholic cathedral, 
founded in the 10th century hy Bruno, brother of Otho 
the Great, though the present building was erected in the 
12th century This last, with its very original fagade, is 
one of the noblest ecclesiastical monuments of Germany 
Remains of the broad wall (now partly enclosing gardens 
and fields) and one of the gates still remain, but the 
thirty-six strong towers winch once defended the town 
have disapqieared and the moats have been converted into 
promenades Iron-woiking, the manufacture of soap, hats, 
cigars, and hricks and tiles, hnen- ’weaving, tanning, and 
brewing, together with market -gardening and farming in 
the neighbouihood, and trade in cattle and gram, are the 
leading industries The population in 1880 was 13,985, 
and in 1885 14,848, of whom about 6000 were Roman 
Catholics 

Mentioned m documents as eaily as the 9th century, Soest was 
one of the laigest and most important Hanseatic towns m the 
Middle Ages, with a population estimated at fiom 30,000 to 60,000 
It was one of the chief empoiiums on the eaily trading route be- 
tween Westphalia and Lowei Saxony Its code of municipal laws 
{ScJiran , jus susatffiise), dating fiom 1144 to 1165, was one of the 
earliest and best, and seived as a model even to Liibeck On the 
fall of Heniy tbe Lion, duke of Saxony, Soest passed witb the rest 
of Anglia to Cologne In tbe 15th century the strife between the 
townsmen and the archbishops broke out in open war, and in 1444 



246 


S 0 F- 

the strong fortifications of the town witlistood a long siege by an 
aimy of 60,000 men The women of Soest aie said to have distiii 
giuslied themselves in tins contest {Soetle/ Fihcle) Papal mteiveii- 
tion ended the stiife and Soest was peimitted to leinain nndei the 
piotection of the dukes ol Cleves The piospenty of the town 
waned in moie modem times in llTOd its jtopiilatioii was only 
3800 , m,1816 it was 66S7 

SOFALA, a seapoit town on the east coast of Africa, at 
the month of a iiver of the same name to the south of 20“ 
S lat , the seat of a Portuguese commandant It is now 
a ui etched place of about 1000 inhabitants, with not moie 
than twenty Euiopean residents, and, as its poit is ob- 
structed with sandbanks, theie is only a small coasting 
trade with Chiluan and Inhambane But SofAla was 
foimeily a town of considerable impoitance, with a harboui 
capable of holding a bundled laige vessels Previous to 
its conquest by the Portuguese in 1505 it was the chief 
and populous centie of a wealthy Mohammedan state , and 
the fiisfc governors of the Portuguese East African posses- 
sions were entitled captain s-geneial of Sofala The identi- 
hcation of Sofala with Solomon’s Ophii, to which Milton 
alludes {Pai Lost, xi 399-401), is untenable 

See Siitl Geogi Soc Jlo^ambiqice (1882) foi an account of the 
Sofclla minos , and, generally, Ediisi, Glimntc i , 8th section , Dappei , 
Haines, The Gold iltgions of South Afnca (1877), and Burton’s 
notes to lus edition of Caraoens 

SOFIA, since 1878 the capital of Biilgana, though 
pieiiously only a district town of the Tuna (Danube) 
vilayet of Tuikey, is situated 1765 feet above the sea, in 
the midst ot a dieaiy plain between the Staia Planina oi 
main lange of the Western Balkans and the bare but im- 
posing gianite mass of the Vitosh Mountains (3400 feet) 

It stands at the meeting of five great routes from Nish and 
Belgrade, Lom and Vidin, Plevna and Rustchuk, Philip- 
popolis and Constantinople, and Kostendil and Salonica 
At piesent (1887) it is tw’o days’ journey from the nearest 
railway station (Tatar -bazarjik), and as the seat of govein- 
luent IS inconveniently near the south-west estiennty of 
the kingdom, but it lies on the piospective great railway 
route between Constantinople and Belgrade, and was in 
the eyes of those who selected it the prospective capital of 
a much moie extensive teiutoiy The climate of Sofia is 
subject to severe seasonal and dininal changes in Januaiy 
the theimometer sinks 4“ below zeio and in August aj)- 
inoaches 100°, and the daily range is fiequcntly 27 or 28 
degrees Minarets and gardens give a ceitaiii beauty to 
the aspect of the town itself, but the outsknts aie jiam- 
iully destitute of foliage In an eastern suhiub stands 
the royal palace, a vast building which cost more than 
4,000,000 fiancs , and in that neighbourhood, on the site 
of an abandoned Tmkish quarter, quite a new “Euiopean ” 
town has sprung up The rest of Sofia letaius its Turkish 
charactei, with toituous streets and moan wooden houses 
The modem cathedral and the archbishop’s palace are both 
Jaige edifices of no special note Of the many mosques 
the most sti iking is the Buyuk-Jami, with its nine metal 
cupolas j but nioi e historical intei est attaches to the Sophia 
mos(ju6, occupying the highest point in the town to which 
it gave its name It is now completely in rums (the result 
of an earthquake), but tradition, winch in this case is con- 
firmed by the aichitectuie of the building, asserts that it 
was a ChiivStiau chuich erected by a certain Byzantine 
pi nice, ss Sophia Kanitz in 1871 still observed icmains 
of old Byzantine fiescos in the iiaitliox The public 
baths occupy a very extensive building, with separate 
suites of ajiaitmonts foi different nationalities oi lathci 
loligioiis The watci as it issues fiom the spimgs has a 
tempoiatuie of 117° Sofia exports hides and skius to 
Vienna, <fcc, and especially goat-skins to Marseilles, its 
principal iiiipoits aio Indian com, wheat, and alcoholic 
liquors — tho last a very laige item Formerly the popu- 
lation was 50,000 In 1870 Eanitz found 19,000 — a 
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liberal estimate — 8000 being Bulgarians, 5000 Turks, 5000 
Jews (a colony dating from the expulsion from Spam), 900 
Gipsies At present (1887) the total is 20,000 Close 
to the north of the town aie extensive remains of strong 
Roman foitifications 

Sofia IS the Seidtca oi Saidica of the Eomans and Greeks (so 
called aftei the Seids oi Saids), the Ti ladiLa of the Byzantine 
wiiteis, and the Siedce of the Slavs “ Saulica is my Eome,” said 
Constantine befoie he thought of his new capital on the Bo&phoius 
It had already been made the capital of Dacia Eipensis by Am ehaii, 
and about 343 it became famous as the seat of a chinch council 
The town was plundered by Attila , and in 809 it was captui ed by 
the Bulgarians, who held it until the Turks got possession of it by 
stiatagem in 1378, oi moie probably 1382 In 1443 Sofia was for 
a biief peiiod occupied by the Hungaiian John Huiiyady (Coi vmus), 
and on the defeat of his enterprise was laid waste by the leti eating 
aimy In 1829 it w'as the headqiiaiteis of Mustapha Pasha of 
Seutaii, whose ravages have made the name of Albanian a word of 
tenor to the children m Sofia even now The Eussians enteied 
Sofia on 4fcli Januaiy 1878, aftei Gouiko’s passage of the Balkans 
bee Kanitz, Donau Stilgarim, 1S77 , Laveleye, La P&ninstile desBallans, 18S6 

SOGDIANA, Ol SoGDiANE, in Old Peisian Sughuda, a 
province of the Achaamenian empire, the eighteenth in 
the list in the Behistun inscription of Darius (i 16), 
coiiesponded to the modem districts of Samarkand and 
Bokhara, that is, it lay north of Bactiiana between the 
Oxus and tho Jaxaites and embraced tho fertile valley of 
the Polytimetus oi Zarafshan XJndei the Greeks Sogdiana 
was united in one satrapy with Bactiia, and subsequently 
it formed part of the Bactiian Greek kingdom till the 
“ Scythians ” (the Yue-chi) occupied it in the middle of the 
2dceDtiiiyBC (comp vol xviii pp 586 sq, 592 sg") The 
valley of the Zaiafslian about Samarkand letained even 
m the Middle Ages the name of the Soghd ot Samarkand 
Arabic geogiapheis reckon it as one of the four fairest 
spots in the world 

S0H4.R, the second port of ‘OniMi, Arabia, situated 
on the Gulf of ‘Omdii ui 24“ 22' N lat and 66“ 45' E 
long It is a place of consideiable tiade and industry, 
well built, fortified with walls and a castle, and inhabited 
by a hospitable and fai fiom bigoted population of tho 
Tb/idi sect The anchorage is good, sheltered between two 
pioraontoiies, and the smioundmg country is populous 
and fertile Indeed the coast-lancl of ‘OmAii is naturally 
the most favoured part of Arabia 
The town of Sohdi ii older th<an Islam, and its clotlis aio men- 
tioned in tlio life of Mohammed (Ibn I-Ii&liam, p 1010) Bcfoio 
the Moslem conquest it w'as in the hands of tho i’oisians, and the 
Peisian name iLiziin is not nneommoniy applied to it liy older 
Arabic wiiteis Undei Islam it became the capital ol ‘Oman, and 
it IS sometimos called ‘Oman, fiom which fact it has soniptimea, 
hut veiy piecaiiously, been identifi(>d with tho Omana of classical 
wuiteis In the caxliei Middle Ages Soliai was one of tho Inst 
comraeieial cities of Islam on tho Indian Ocean and bad an .active 

S ait 111 the China tiadc This piospcuty w^as iinabatod wdicii 
[okaddasi wiote of it (p 92) towsaids the close of the ] 0th centniy , 
in the 12th coutxuy, when Ediisi wiotc, the China tiade w’-as a Hung 
of the p,ast , and about 1230 Ibn Mojawii dcsciibos it as a uiin in- 
habited by tho demons of tho dcscit Its decay apjioais to he 
connected with tho rise of othoi jioits — Kalhat on the Aiahian 
and Onnuz on tho Persian side oi the Peisian Gull — but more 
especially with tho political convulsions of ‘Oman This distuot, 
which has always had an isol.itod position in Eastoin lustoiy, caily 
became a stronghold of the Khawabi] (Tbadiya) and paid veiy iir- 
teiniittent olicdienco to the caliphs till it was icdui'ed by blo'tadid 
about ilie ycai 900 Even aftei this conquest tho native imams 
held then giound in tho mountainous uilaiul oountiy at Ma/w'a 
(Istakhii, p 26), .and renewed tho stingglo for indopondcnoc with 
tho Buwaihid and fcJeljvik sovcieigns of Eais, who snoccedcHl in these 
legions to tho pow'ci of the caliphate Ihn MojAwn connects the 
destiuction of 8oli,U with these struggles, and, though he seems to 
imply a latei date, it is possible that his statement is to lie eoiu- 
bmed with what Ibn al Atlu'v (i\ 387) tells of the using of A1 Kaslud 
billcih about 1050 Aftei tins event thcio is a rieuod of oliscuiiiy 
111 the annals of ‘Om.ln , tho imhmeiidonco of the couiitiy was 
ultimately seemed midei the native (Azdito) princes of Nazwa, but 
£5oliai never recovered its impoitaneo It is mentioned, howevei, 
by Mai CO Polo, uiidci the name of 8oer, as trading in hoises with 
M.alabai, and also by Ihn Biitiita, and must therefore have been 
resettled soon aftei the time of‘ Ilm MoiAwir Soliar was sci/cd by 
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tlie Poituguese m 1508 and held by them till about 1650 In the 
18th century Niebuhi speaks oi it as a quite iiniraiiortant xdaee , 
Wellsted in 1836 assigned to it a population of 9000 , Palgiave in 
1863 estimated the population at 24,000, an estimate the moie le- 
niaikable that in the interval the town had snfFeied severely fiom 
the 'Wahhabi's The Red Sea Pilot (1883) gives the moie luobable 
bgme of 4000 to 5000 

SOLSSONS, a city of Fiance, in the depaitment of 
Ai'^ne, the seat of a bishopric and a foitified post on the 
left bank of the Aisne at the junction of the Ciise, lies 
65 miles north-east of Pans by the railway to Laon The 
population in 1881 was 10,895 (11,112 in the commune) 
The cathedral of FTotre Dame St Ciervais and St Protais, 
begun in the second half of the 12th century and finished 
about the end of the 13th, is 328 feet long and 87 wide^ 
the vaulting of the nave is 100 feet above the pave- 
ment The single towei dates from the middle of the 
13th centuiy and is a faiily good imitation of those of 
Notre Dame of Pans, which it equals in height (216 feet) 
The transepts are of different dates and dissimilar in their 
arrangement In the north transept there is a very fine 
dooi on the east, the south transept is the oldest and 
most graceful portion of the whole edifice The choir is 
surrounded with eight square chapels, and the apse with 
five large polygonal chapels, of which the thiee m the 
middle (as weE as the high windows of the chon) still 
retain their fine 13th-century glass The lose-window of 
the north transept represents the life of the Yiigin in 
twelve medalhons The high altai is flanked by two 
marble figures lepiesenting the annunciation and above it 
IS an Adoration of the Shepherds ascribed to Rubens , the 
cathedral also has some rich 16th-century tapestiies Con- 
sideiable remains still exist of the magnificent abbey of St 
Jean des Vignes, where Thomas a Becket resided from 1161 
to 1170, and which was rebuilt in the 13th century, these 
include the rums of two cloisters (the smaller dating fiom 
the Renaissance), the refectory, and above all the cathedral- 
like fagade of the church (recently restored) Of the three 
portals with twisted columns the central one is adorned 
with statues , above them runs a gallery, over which again 
is a large window, the two unequal towers (230 and 
246 feet) of the 15th and 16th centuries are surmounted 
by beautiful stone spires, which command the town 
The ruins of this fine building aie unfortunately occupied 
by the military authorities The chuicli of St L6gei, 
erected in 1139 and rebuilt at the beginning of the 13th 
centuiy, was formeily attached to an abbey of the GSnovS- 
fains Beneath are two crypts of the 12th and 13th 
centuries Of the abbey church of St Pierre, built in the 
12th centuiy lu the Romanesque style, the only remams 
aie the fagade and two bays of the choir The royal abbey 
of Notie Dame was founded in 660 for monks and nuns 
by Leutiade, wife of Ebroin, the celebiated niayoi of the 
palace The numhei of the nuns (216 m 858), the wealth 
of the libiary iii manuscripts, the valuable rehes, the high 
birth of the abbesses, the popularity of the pilgrimages, 
all contributed to the importance of this abbey, of which 
there exist only some inconsiderable remains The wealth- 
iest of all the abbeys in Soissons and one of the most 
important of all Prance duiing the first two dynasties was 
that of St Medal d, on the right bank of the Aisne, founded 
in 560 by Lothaiie I, beside the villa of Syagiins, which 
had become the palace of the Frankish kings St M4dard, 
apostle of Vermandois, and Kings Lothaire and Sigebert 
were buried in the monastery, which became the residence 
of 400 monks and the meeting-place of seveial councils 
It was theie that Ohildenc III , the last Merovingian, was 
deposed and Pippin the Short was crowned by the papal 
legate , and there Louis the Pious was kept in captivity 
in 833 The abbots of St Medard coined money, and in 
Abelard’s time (12th century) were lords of 220 villages, 
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farms, and manois At the battle of Bouvines (1214) the 
abbot commanded 150 vassals In 1530 St Medard was 
visited by a piocession of 300,000 pilgrims But the 
leligious waib mined the abbey, and, although it was 
restored by the Benedictines in 1637, it never recovered 
its foimer splendoiu Of the seven churches and the con- 
ventual buildings of the ancient foundation there haidly 
lemains a tiace The site is occupied by a deaf and dumb 
institution, the chapel of which stands ovei the ciypt of 
the great abbey church, which was altered in the 12th 
century In the ciypt is a stone coffin, said to have been 
Lothaiie’s, and close at hand is an undergiound chamber, 
leputed to have been the place of captivity of Louis the 
Pious The civil buildings of Soissons are not of much 
inteiest The hotel de ville contain'- a museum with 
scientific and aichaeological collections , the hotel dieu 
goes back to the 13th centuiy , the hbraiy contains 40,000 
volumes and cmious manuscripts Among the industiial 
establishments aie tanneries, saw-mills, and foundiies and 
factories foi the pioduction of stoves, agiicultural im- 
plements, candles, and chocolate Giain, flour, haricot 
beans of exceptional quality, pease, wool, hemji, flax, 
cattle, timbei, and chaicoal aie the principal ai tides of 
tiade Theie is also a laige bottle factory, and work is 
done foi the flannel and blanket factories of Rheims 
Soissons IS geneially believed to occupy the site of the oiipidum 
of Gallia Belgica called Ifoviodimim by Csesai , but some iviiteis 
identify this place with Noyon, Noyaut, oi Nouvion One thing 
IS deal, that this oxipidum ivas the capital of the Suessiones, ivlio 
occupied twelve towns and whose king, Livitiacus, one of the most 
poweifiil in Gaul, had extended his authoiity even beyond the sei 
among the Biitons In 58 B o Galba, king of the Suessiones, 
sepaiated fiom the confedeiatiou of the Belgians and submitted to 
the Romans At the beginning of the empue RTonodunum took 
the name of Augtista Suessiommi, and afteiwaids that of Suossiona, 
and became the second capital oi Gallia Belgica, of which Rheims 
Avas the metiopolis The town was befoie long suiiounded with a 
legiilai wall and defended hy a citadel , and it became the staiting- 
pomt of seveial militaiy roads (to Rheims, C'hdteau-Thieiiy, Meau\, 
Pans, Amiens, and St Quentin) Chiistiamty was mtioduced hy 
St Ciispin and St Ciispiiiian, men of noble bath, who, howevei, 
Pained then livelihood hy shoemakiiig, and thus became pations oi 
that ciaft Aftei then maityidom in 297 then woikivas continued 
by St Simtius, the fiist bishop of Soissons Aftei the baibariaiis 
had Glossed the Rhine and the Meuse Soissons became the nietio- 
olis of the Roman possessions in the uoith of Gaul, and on the 
efeat of Syagims hy Clovis the Fianks seized the town It was 
at Soissons that Clovis mained Clotilcle, and, though he aftei wards 
settled at Pans, Soissons was the capital of his eldest son Lothaiie, 
and aftei waids of Chilpeixe I , king of Neustna It was not till the 
time of Chilpenc’s son, Lothaiie II , that the kingdom of Soissons 
was incorporated wnth that of Pains In 762 Pippin the Shoit was 
at Soissons pioclaimed king hy an assembly of leudos and bishops, 
and he was there ciowned by the papal legate St Boniface befoie 
being Clowned at Saint Denis by the X'ops himself Louis the Pious 
did penance theie aftei being deposed by the assembly at Com 
pnegne IJndei Chailes the Pat (886) the PTounaiis failed m an 
attempt against the town, hnt laid waste St Medaid and the neigh- 
■bouihood In 923 Chailes the Simple was defeated outside the 
w^alls by the supporteis of Rudolph of Buigmidy, and Hugh the 
Gieat besieged and partly binned the town in 948 Under the 
fiist Capets Soissons was held hy heieditaiy counts, fieqiieiitly at 
wai with the king oi the citizens Thus the lattei bought in 
1131 a communal chaitei fiom Louis TI and then bishop In 
1155, at an assembly of pi elates and barons held at Soissons, Louis 
VII issued a famous deciee foibiddmg all puvate wais foi a space 
often yeais , and in 1325 Chailes the Pan replaced the mayor of 
Soissons by a loyal pi ovost dependent on the bailiwick of Y erniaiidois, 
the inhabitants retaining only the light of electing foui ichevins 
Lotus of CMtillon, count of Soissons, was killed at Ciecy, and Ins 
son, a hostage foi Knig John m England, sold his conntship to 
Engueiiand de Coney to obtain inonej foi his lan&om in 1367 
Finally the last count of Soissons, spuing fiom a branch of the 
house of Bourbon, rebelled against Louis XIII , and defeated the 
loyal tioops at La Maifee in 1641, hut perished in the battle The 
towm had to suffer severely dm mg the war of the Hundred Years , 
in 1414, when it was held hy the Biirgmidiaus, it was captured 
and sacked by the Aimagnacs under the dauphin , and this same 
fate again befell it six times within twenty years The treaty of 
Airas (1435) brought it again under the royal authoiity It was 
sacked by Chailes Y in 1544 and m 1565 hy the Huguenots, who 
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laid tlio climches m rums and, supported by the pimce of Conde, 
couut of Soissons, kept possession of the toirn foi six months 
Duiing the League Soissons eageily joined the Catholic paity 
Mayeiine made the toy n his puuoipal residence, and he died theie 
111 1611 A Eiuopean congiess was held theie in 1728 In 1814 
Soissons was captiiied and lecaptured by the allies and the Fiench 
In 1815, aftei lYateiloo, it was a lallying point foi the vanquished, 
and it was not occupied by the Russians till the 14th of August 
In 1870 it capitulated to the Geinians aftei a bombaidment of three 
dajs 

SOKOTO, an inipoitant Fulah kingdom oi empiie in 
Cential Soudan, compiising -vvliat are frequently called the 
Haussa states Its boundaries (seevol i pi II ) are megu- 
larly marked off by the plateau lands of An or Ashen on 
the north, the kindred Fulah state of Gandu on the west, 
while the liver Binud piactically forms its southern limit 
as far as the mendian of lO" E , beyond this it runs south 
into the Congo basin On the east hes the kingdom of 
Bornu From north-west to south-east Sokoto has a length 
little shoit of 900 English miles and its average breadth 
is about 380 The whole aiea has been roughly computed 
to be equal to that of Spam (about 195,000 squaie miles), 
and to have a population of from ten to twelve millions 
The country maybe described as a great undulating plain, 
rarely exceeding 1000 feet in height, with the exception of 
the province of Bauchi lu the centie, which runs into a 
highland legion with heights of 3000 feet, and the still 
more imposing masses of Adamawa in the south, which 
are said to attain an altitude of 10,000 feet in Mount 
Alantika In other lespects Sokoto presents more varied 
features, ohiefly determined by the amount of laiiifall, 
though the vaiying fertility of the soil is a not unimpoit- 
ant factor In the southern parts, where theie aie almost 
perpetual lains, large streams and iiveis aie numeious, 
— the feeders of the Bmu4, the great eastern (left-hand) 
tubutaiy of the Nigei Here grow the viigm forests with 
giant growths and exiiheiant foliage, with creepeis, with 
Ijanaiias and plantains, palm-oil tiees and yams In the 
more tempeiate — because more elevated — districts of the 
middle aiea, with a smaller rainfall, the vegetation is less 
luxuriant, and such fiuits as the date, hme, and pome- 
granate are cultivated In the noithem parts the climate 
IS still more and, and the country is binned up for the 
greater pait of the yeai This is the region of acacias and 
mimosas, of baobabs, of the branching cliim palm and the 
cuiiouslj- bulged del6b Here aie no forests noi lank 
glass, while the exigencies of a dense population have 
caused the dealing away of the bush except on the 
most baiien spots, where it supplies the necessary fuel for 
domestic purposes In this noitliein district there are no 
streams except in the wet season, and the wants of the 
people are siqiplied by fountains in the moie favoured 
places, and by wells — frequently very deep — in those not so 
advantageously situated Lying within the tropics, Sokoto 
is subject to excessive heat, — damp and steamy m the 
south, diy and fuinace-Iike in the north, wheie it suffers 
from the hot winds from the Sahara In Adamawa the 
lainy season — or, to be moie correct, the season of excessive 
lams — commences in Apiil and lasts till October oi latei, 
while in Gober in the noith the lains commence in June 
and seldom last more than three months, duung which the 
countiy becomes tiansfonned from a repellent deseit into 
a well-cultivated niirseiy gaiden 
Poi Coiitial Afiica Sokoto may bo desciibed as fauly healthy, 
though, as may he expected fiom a conjunction of oxeessivo heat 
with excessive lam, feveis aie not uncommon m the southern pai is, 
ivhile ophthalmia is pievalont in thenoitli, especially among the 
pooiei classes, who aie compelled to expose thoiusolvos to the hliiul- 
ing dust flora tho dosoits and the excessive glare of the sun lelleotod 
flora the biiriung sands 

The natmal jiiodiictions of Sokoto are such as ara more oi less 
common thiouglioni the whole of the Soudan (g'v) Among 
ceioals lice and wheat aio cultivated m many paits, though the 
staple productions aioKaflio corn, niillet, and mai/e Sweet potatoes, 
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gionnd nuts, yams, onions, and other vegetables aie laigely giown 
Of fruits dates, pomegranates, rations, and bananas abound in 
moie restneted aieas The Shea buttei tree supplies an excellent oil 
for lamps, and also foi cooking, though it is only used by the poorer 
classes The palm oil tree is only found in the damp basin oi the 
Binue The most important vegetable products are cotton and 
indigo, which aie univeisally grown The cotton is manufactured 
into cloth, being used by the native population as well as laigely 
exported to neighhouiiug countries In some paits a species of 
silk found in the forests is laigely used, and the people ot Yakoba 
in Bauchi aie said to leai the silkw oim Of nuneial pioducts theie 
seem to he few, though it is know n that both sih er and lead occur 
m the Bmne aiea lion is extensively diffused and of excellent 
quality 

The inhabitants of this extensive region, held togetliei by a 
conqueiing lace and not by any natmal tie into one common 
kingdom, aie of diverse tubes and affinities They, howevei, may 
be roughly divided into three gi oups (1) Fust come the pnie Negio 
laces of Adamawa, of which the chief tribe is the Batta (2) The 
Haussa foim the mass of the population except in Adamawa They 
aie pre eminent among Negioes for then physical appeaiance and 
intellectual abilities They are wondei fully skilled in various aits 

and industiies and noted foi their commercial genius and enterprise 
Mohammedanism is then leligion, and indeed m all respects they 
are well advanced on the road to civilization They aie very fond 
of volmmnous clothes (S) The Fulahs aie a Hamitic race, who 
fiom being simple heidsnien in the beginning of the 19th century 
have become the luleis and masters ovei a hundred alien laces be- 
ta een tlie Atlantic and Lake Tchad They have not the commei cial 
or indnstnal skill of the Haussa, but m othei lespects have leached 
ahighei level They aie of slendei build and are distinguished by 
their light coppeiy coloin The inhabitants of Sokoto live mostly 
111 laige towns, many of which contain fioin 10,000 to 20,000 in- 
habitants These towns are all piotected by stiong mud walls and 
ontei diy moats Then luteiioi is divided into a senes of com- 
pounds, each entered thiough a flat roofed audience chambei 
Inside aie the beehive shaped huts of the household The gate- 
ways aie also stioiigly foitihed The lulei ovei Sokoto is a Fulah 
sultan, wdiose powei is absolute, though tempei ed by a species of 
feudal system The goveinois of some of the laigei piovmces, 
though ownuig allegtaiice to the soveieign, aie mostly heieditaiy, 
and beyond sending a yeaily tiibute aie piactically independent 
The tie indeed is moie leligious than anytliiiig else The gieat 
weakness of the empiie is its want of eoheienee and the absence of 
a stiong central Government Yet, though always appealing to 
he on the point of falling to pieces, it contuves to keep togethei 
The condition in which Eaitli found it iii 1856 was piactically the 
same as when the present wiitei visited it in 1885 

The chief piovmces of Sokoto aie Zamphoio, Zma, Katsena, 
Bauchi, Kano, and Adamawa The most impoitant towns aio — 
Sokoto, the acknowledged capital oi the empiie, famed chiefly foi 
its leathei-woik and stiaw hats (it divides with Wuinu tho dis- 
tinction of being the losulence of the sultan, Clappeiton died 
lieie in 1837), "Wmnu, about IS miles faithci east, tho piesent (1887) 
headquaitcis of the conit , Kano, the gloat commeicial empoiium 
of Cential Soudan , and Y’^akoba chiefly noted foi its laigo size, — 
said to contain 150,000 inhabitants 

The histoiy of Sokoto may be said to have commenced with the 
19th centuiy Pievious to that date little is known fuitlioi than 
that the country was divided among a numhei of small cluois, 
a piey to tho iiovveiful kings ol Boniu, Kebhi, and Soiighwai 
(Soughai) In 1802 the Fulahs, then little regarded and somi- 
seifs in position, woie scatteied all over the countiy, appai cully 
witliout any national tie to unite them to common action At 
last, howovei, an imam — one Othman dan Fodio — ajjpoaied, wdio 
with the watchwoid of Islam gave a new lile to his tiibesmen and 
in an incredibly shoit time tidiisfoimed them fiom peaceable nomads 
into soldiers of the Cioscent, and aftei a few initial levoises swept 
like a wliiilwuid ovoi an eiioimous aiea, establishing luinself as 
lulei and Mohammedanism as the leligion of the whole of Central 
Soudan At his death the paits now known as Sokoto fell to tho 
shaie of Ins son Bello, and in the family oi Othman the iciiis of 
govoimnent have since remained, though the descent is not as a 
lule fiom fatlioi to sou, hut either to a biothei or a hiothoi’s son 
The latest phase in the history is the pioclamung of a protcctoi- 
ate ovei a pait of Sokoto on the Bimie by the Biitish Goveiu- 
meiit, and the handing ovei of the adnunistiation of the Nigoi 
legion to the Royal Nigoi Company To this company the sultan 
has conceded all hia lights on the Binue and a monopoly of tiado 
tliioughout his dominions, thus making them piactically masteis 
of all foieign luteicomse 

The most important sources of mfonuntiim n'Harcliiig Sokoto are— Clapper 
toil’s Jomnmis in tliooaily pait of the ICtli contuiy , Baitli’s Tnmh in (Imtial 
Jfrm between 1849 and 1855 — a purled mme of inloiinabon , and Eolilfs’s Mem 
dutch Noidtifi i?M vcmi MtUelmi’t nai h dm S’schad~See m 1806 W Among latei 
and imnoi travrilois hav e been Flegel, who visited Sokoto in 1880 , and Tlnnnaon, 
vvlio eonducledacomincioial and political mission to tbe court of tlio snltau 
in 1886 (J TU) 
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SOLAN GOOSE See Giitnet 

SOLAEIO, Antonio (t 1382-1455), a painter of lead- 
ing impoitance in tlie ISTeapolitan scEool, is commonly 
called Lo Zingaro, or The Gipsy His father is said to 
have been a travelling smith To all appearance Antonio 
was boin at Civita in the Abruzzi, although it is true 
that one of his pictures is signed '‘Antonio de Solano 
Yenetus,” which may possibly be accounted for on the 
ground that the signature is not genuine Solano is said 
to have gone through a love-adventure similar to that of 
the Flemish painter, Quintin Massys He was at first a 
smith, and did a job of work in the house of the prime 
Heapolitan painter Colantonio del Fiore , he fell in love 
with Colantonio’s daughter, and she with him, and the 
father, to stave him off, said if he would come back in ten 
years an accomplished painter the young lady should be 
his Solano studied the art, leturned in nine years, and 
claimed and obtained his bride The fact is that Colantonio 
del Fiore is one of those painters who never existed, 
consequently liis daughter never existed, and the whole 
stoiy, as relating to these particular personages, must be 
untrue Whether it has any tiuth, in relation to some un- 
identified painter and his daughter, is a sepaiate cpestion 
which we cannot decide Solano made an extensive lound 
of study, — firtst with Lippo Dalmasio in Bologna, and 
afterwards in Venice, Ferrara, Florence, and Borne On 
returning to Naples he rapidly took the first place in his 
art His principal performance is in the court of the 
monastery of S Severino — twenty large frescos illustiat- 
ing the hfe of St Benedict, now greatly decayed, they 
present a vast variety of figures and details, with 
dexterous modelling and colouring Sometimes, however, 
Lo Zingaro's colour is crude, and he generally shows 
weakness of draughtsmanship in hands and feet His 
tendency is that of a naturalist, — the heads hfe-like and 
individual, and the landscape backgrounds better invented 
and cared for than in any contemporary In the Studj 
gallery of Naples are three pictuies attiibuted to this 
master, the most remarkable one being a Madonna and 
Child Enthroned with Saints The heads here are reputed 
to be mostly portraits Solano initiated a mode of art 
new in Naples , and the wmrks painted between his time 
and that of Tesauro are locally termed “ Zingareschi ” 
He had many scholars, but not of pre-eminent standing — 
Nicola Vito, Simone Papa, Angiohllo Eoccadirame, Pietro 
and Ippolito dal Donzello It has often heen said that 
Solano painted m oil, but of this there is no evidence 

SOLDEK IS a metallic alloy or metal employed for 
cementing or binding together two metallic surfaces The 
solder is applied to the surfaces to be united in a molten 
state, and it is therefore generally either a more fusible 
body than the metal to be acted on or it is presented in 
a more fusible condition The process of autogenous 
soldering consists in uniting the individual metallic edges 
themselves by melting and fusing them in the heat of the 
oxyhydrogen blowpipe or by means of an ignited blast 
of mixed coal gas and air Autogenous soldering is 
extensively used in connexion with large plumber work 
Ordinary solders are divided into hard and soft classes, 
the hard comprising such as require a red heat for their 
melting The soft solders used by plumbers and tinsmiths 
consist of variable mixtures of lead and tm, and for 
pewfcerers’ use bismuth is added to these The hardest 
blazing solder has equal parts of copper and zinc, and for 
softer qualities increased amounts of zinc with tin and 
sometimes antimony aie employed For fine jewellery 
alloys of gold, silvei, and copper are used , silver solder is 
employed for inferior qualities, and even common soft 
solder finds extensive employment in the jewellery trade 
Silver is the proper solder for Geiman silver manufactures 
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also, and gold is the medium for joining the edges of 
platinum vessels In soldering, the metallic edges to be 
united must be free from oxidation and dirt , and to keep 
them unoxidized during the operation several fluxes are 
used, such as borax in brass soldering, rosin and solution 
of zinc chloride for tin-plate, zinc chloride for zmc, rosin 
and tallow for, lead and tin, and olive oil m pewtei work 
Special machinery has been devised for the soldering of 
the tinned cases now so extensively employed in the 
preserved food trade In common soft soldering the solder 
IS melted and applied to the joint by a heated iron or 
copper soldeiing bolt, but soldeis are also applied by being 
melted on in the open fire, or in the muffle fuinace, by 
immersing the joint in a bath of molten solder, or by 
pouring the molten material on the joint In dealing 
with hard solders the heat of the blowpipe flame is used 
SOLE Soles are a group of Flat-Fishes {Plemonec- 
tidse), which is represented by numerous species in all suit- 
able localities within the temperate and trojncal zones , 
they become, however, scarce in the southern parts of the 
southern temperate zone, and are absent altogether in some 
districts — for instance, on the coasts of southern Australia 
Many of the species enter fresh water freely, and some 
have become thoroughly acclimatized m it Soles are a 
highly specialized type of flat-fish, then mouth is very 
nariow, twisted round to the blind side, and small teeth 
are developed on that side only As they always he or 
swim on one side, the pectoial fins have ceased to have 
a function, and consequently these organs aie reduced in 
size, and in many of the species are mere rudiments or are 
lost entirely The eyes are small, invariably on the right 
side of the fish, the upper occupying a position more 

01 less in advance of the lower Soles are littoral fishes, 
inhabiting sandy bottoms, shifting with the season from 
shallow into somewhat deeper watei Like all flat-fishes 
they are carnivorous, but feed on small animals only, 
none attain to a laige size, scaicely exceeding that of 

2 feet Of the forty species known of the genus iSolea, 
foui aie found on the British coast, the one most gene- 
rally known and commercially most impoitant is the 
Common Sole {Solea solea ) , it seems to occur in gi eater 
or less abundance on all flat coasts of Europe, but its 
numbers have been considerably thinned within the last 
quarter of a century, at least on the British coasts, doubt- 
less in consequence of the introduction of the trawl At 
any rate, that over-fishing is the cause of the decrease of 
this valuable table fish is amply proved by the fact that 
simultaneously with the quantity the average weight of 
the fish has heen diminished, soles of 12 inches in length 
and of 8 ounces in weight being now in many locahties 
the laigest that can be obtained At piesent young 
specimens form the majority of the soles in the market, 
and are sold under the names of “ slips ” or “ tongues ” 
During the bieeding-season, which falls in the months 
from February to April, soles lose much of their flavour 
It is a singular fact that male soles seem to be almost 
unknown, and some ichthyologists account for it by sup- 
posing that the males remain much smaller than the 
females, and are overlooked in consequence The Lemon 
Sole (Solea awantiaca) is much less esteemed than the 
common sole, and moie rarely seen in the maiket, prob- 
ably because it is locally distiibuted in deeper water. It 
IS of a yellow colour, marbled with brown and irregularly 
spotted with black , the pectoral fin is ornamented with 
an ovate black spot on its hinder half Even when this 
bright coloration has disappeared m the fish after death, 
it may always he distinguished fiom the common sole by 
its large dilated nasal opening on the blind side, which 

[ IS surrounded by a broad fringe The Variegated Sole 
(Solea vmieaata) IS at times taken in considerable numbers 
XXII — 32 
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on the south coast hy means of the trawl, and. esteemed as 
a table fish It diffeis from the two preceding species by 
the ludimentary condition of the pectoial fins, that of the 
blind side being minute The coloui is brown, darkei 
bands cross the body, and are darkest on the dorsal and 
anal fins, where they appear as a row of about six laige 
spots It does not appeal to grow to the same size as the 
common sole The fourth British species, Solea imnuta, 
IS still smaller, not mach exceeding 5 inches in length , it 
is therefore not of commercial importance, although it 
may be caught at times in the tiawl in large numbers 
As in the preceding species, the pectoral on the blind side 
IS minute, but that of the right side is large enough to 
show a distinct black spot The colour of the body is 
brownish oi greyish, with small black spots, and eveiy 
sixth or seventh ray of the doisal and anal fins is black 

Flat-fishes lesemblmg soles abound on the shoies of the Indian 
Ocean beside the true soles, hut they have the eyes on the left 
side of the head and lack pectoial fins altogethei They have been 
lefeiied, theicfoie, to distinct geueia, sneh as Plagusia and 
Qynoglossus 

SOLEURE, 01 SoLOTHUEN, IS one of the cantons of 
Switzerland, ranking as tenth in the Confederation, and 
taking its name fiom its chief town As it consists simply 
of the territoiies won by the city, its irregular shape is 
easily accounted for It takes in most of the valley of 
the Aai between the towns of Soleuie and Often, but 
stretches across the eastern Juia to Doinach not fai from 
Basel, while to the south it tends in the direction of Bern 
The total area is 305 9 square miles, of which all but 25 4 
square miles is classed as “productive,” 103 3 square miles 
of this being covered by forests In other words, 917 per 
cent IS fertile The highest point in the canton is the 
Hasenmatte (4754 feet), in the lange behind the town of 
Soleure, in which too is the Weissenstem (4213 feet), so 
well known as a great centre for the au and whey cure, as 
also foi its fine view In 1880 the population of the 
canton was 80,424 (an increase of 5764 on the census of 
1870), the women outnumbeiing the men by 1704 Of 
these no fewer than 79,514 aie Geiinan-speaking 

Soleuie now includes 63,037 Roman Catholics to 17,114 
Piotestants, but in the ten years 1870-1880 the latter 
increased by 4666, the foimei only by 965 Ecclesiastic- 
ally the distiicts now forming part of the canton belonged 
till 1814 to the dioceses of Lausanne, Basel, and Con- 
stance , but since the complete reoiganization of 1828 it 
IS pait of the diocese of Basel, and the bishop of Basel 
lives in the city of Soleuie 

The only places of any size m the canton are its capital, 
Soleuie (7668 inhabitants), which possesses the finest 
armoury in Switzeiland, and Olten (3979) It is counted 
as one of the most fertile and productive cantons in the 
Confederation, and exports non, wood, marl, maiblo, glass, 
&c In educational matters it takes a high place, and its 
two chief towns aie connected by a railway, Olten being 
one of the puncipal railway junctions in Switzeiland, and 
the meeting place of the St Gottliard railway with the 
main lines brancliiiig off to the north, east, and west 
An old iliyme claims for tlio town of Soleuie tlic fame of being 
Iho oldest place in “Gallia” save Tieves Coitainly its name 
“8alodraiim” is found in Roman inscuptions (the teimmalion 
possibly pointing to a Celtic oiigui), and its position as command- 
ing the appioacli to the Rhine from the south west has led to its 
being moio than once stiongly fortified Situated just on the 
bordeis of Alanmniua and Buiguncly, it seems to have inclined to 
tho lattei allogianco, and it was at Solemo that m 1038 the 
Buigundian nobles made then final submission to the empeioi 
Oomad II The mediBval town giew up lound the house of 
soculai canons founded in honour of St Uisus and St Yictoi (two 
of tlio Thobaii legion who are said to have been martyred Iieio in 
the 3d century) by Queen llcitlia, either the mothei of Chailemagiio 
and wife of Pippin (8lh contuiy) oi the moio famous wife of Rudolph 
II., king of Jhugundy (10th contuiy}, and was iiatuially lu the 


diocese of Lausanne The piioi and canons had many lights over 
the town, but criminal juiisdiction and the “advocatia” of the 
house lemained with the kings of Biugundy, passed to the Zaiingen 
dynasty, and on its extinction in 1218 revolted to the empeioi 
The city thus became a fiee impeiial city, and m 1252 shook off 
the jmisdiction of the canons and took them undei its piotection 
In 1295 we find it allied with Bein, and this connexion is the key 
to its latei histoiy It helped Bern in 1298 in the gieat fight 
against the nobles at the Doinbuhl, and again at Laupen in 1339 
against the jealous Buigundian nobles It was besieged in 1322 
by Duke Leopold of Ausliia (the defeated of Moigaiten) dining the 
stiuggle foi the empiie, hut he was compelled "to uithdiau In 
the 14th centmy the government of the town fell into the hands 
of the guilds, which practically filled all the public offices Thi ougli 
Bern (which became a membei in 1353) Soleuie was drawn luto 
association with the Swiss Confedeiation An attempt to suipiise 
it in 1382, madehy the decaying Kybuigbianch of the Hapsburgs, 
was foiled, and lesulted m the admittance of Soleuie m 1385 into 
the Swahian League and in its shaiing in the Sempach wai 
Though Soleuie took no pait m that battle, she is included in the 
Sempach oidmance of 1393 and in the gieat tieaty of 1394 by 
which the Hapsbiugs lenounced then claims to all teiiitoiies 
uithin the Confedeiation In 1411 she in vain sought to be 
admitted into the Confedeiation, a piivilege only granted to hei in 
1481 at the diet of Stanz, after she had taken pait in the Aargau, 
Italian, Toggenbuig, and Biuguiidian vars It was also in the 
15th centuiy that by pui chase oi conquest the town acquiied the 
mam part of the teiiitoiies foiming the piesent canton In 1529 
the majority of the “communes ” went ovei to the Refoimers, and 
men weie sent to fight on Zwiiigli’s side at Kappel (1531), but in 
1633 the old faith regained its sway, and in 1586 Solemo was a 
membei of the Golden oi Boiioraean League Though the city 
luled the suiiounding distiicts, the peasants weie faiily tieated, and 
hence then levolt in 1653 was not so despeiate as in othei places 
Solemo w'as tho usual lesidence of the Fiench ambassador, and no 
doubt this helped on the foimation of a “patriciate,” foi aftei 
1681 no flesh citizens were admitted, and latei we find only twenty- 
five rulmg families distiibuted ovei the eleven guilds Seifage 
was abolished by Solemo in 1785 The old system of the city 
uiliiig ovei eleven bailiwicks came to an end in March 1798, when 
Solemo opened its gates to the Fionch army She was one of the 
SIX "diiectoiial” cantons undei the 1803 constitution In 1814 the 
old aiistociatic government was set up again, but this was finally 
bioken dowiiin 1839, Soleuie in 1832 joining the League of tlio Seven 
to guarantee the maintenance of tho new cantonal constitutions 
Though distinctly a Roman Catholic canton, she did not join the 
“ Sondeibund,” and voted in favoui of the federal constitutions of 
1848 and 1874 Since 1830 .she has levised hex constitution m 
1840, 1850, 1856, and 1875, besides tliiee paitial levi&ioiis of 1867, 
J869, and 1881 The piesent constitution may be desciibod as an 
ultiamoiitane deraociacy, the piiests having veiy gieat influence 
The “ Kantoiisiatb” oi legislative assembly is elected by all 
citizens over twenty ycais ot age, in the piopoition of one niemboi 
to 800 inhabitants This assembly selects tho “ Eegioiungsiath ” 
01 executive, consisting of five monibeis In both cases the poiiod 
of office IS five yeais, though on the demand of 4000 citizens a 
popular vote must be taken as to whetlici tbe existing mombeis 
shall contmuo to sit oi not In the canton tbe “ obbgatoiy 
lefeicndum” and the “initiative” are legal By the foinioi all 
laws passed by tho assembly, and all financial lesolutions involving 
the expeiubtmo of 100,000 hancs oi of an animal sum oi 20,000 
fiaiics, must bo appioved by a populai vote By the lattei 2000 
citizens can compel the assembly to considei any pioposal foi 
making a new law oi foi amending an old one Fmthci, tho 
domand of tho majority of tho as,sombly oi of 3000 citi/ens is 
sufficient to necessitate a popuLu vote as to tbe advisability of 
levising tbe constitatioii, tho revised diaffc itself loquiuug a 
fuitbei popular vote 

SOLI, an ancient town of Asia ifinor, on tlio coast of 
Cilicia, between the livers Lamus and Pyraraus, from each 
of winch it IS about 62 miles distant Colonists irom 
Argos in Greece and Lindus in Rhodes are described as 
the founders of the town, which is first mentioned in 
history at the time of the expedition of the younger 
Cyrus In the days of Alexander the Great it was so 
wealthy that that conqueror exacted from its inhabitants a 
fine of 200 talents In the war between Milhradates and 
the Romans Soli was destroyed by Tigranes, but it was 
subsequently lobuilt by Pompey, who settled theie many 
of the pirates whom ho had captuiocl, and called the town 
after himself, Porapeiopolis Soli was tho birthplace of 
Chrysippus the Stoic and of the poets Philemon and 
Aratns The bad Greek spoken there gave rise to the 
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term croXoLKLcrix6<;, “soleci&m,” wliicli lias found its way 
into all the modem languages of Europe Eictensive rums 
still mark the site of the town , the place is now called 
Mezetlu 

SOLICITOR See ATTOuiTEy It should be noticed 
that by the Supieme Couit of Judicature Act, 1873, § 87, 
all persons admitted as solicitors, attorneys, or proctors of 
any English court, the jurisdiction of which was transferred 
by the Act to the High Court of Justice or the Court of 
Appeal, weie thencefoith to be called solicitors of the 
supreme court The title of attorney-general, howevei, 
still remains as that of the highest law officer of the ciown 
The Legal Practitioners Act, 1876, and the Solicitors Act, 
1877, enabled solicitors to practice as pioctors in the eccle- 
siastical courts (see Proctor) The Conveyancing Act, 
1881, having made great changes in the practice of con- 
veyancing, it became necessaiy to place the lemuneiation 
of solicitois upon a new basis This was done by the 
Solicitors Remuneration Act, passed on the same day as 
the Conveyancing Act It provides for the framing of 
general orders, fixing the principles of remuneration with 
reference tnte7 aha to the skill and responsibility involved, 
not, as was generally the case before, with leference simply 
to the length of the documents peiused or pieparecl 
General orders in pursuance of the Act weie issued in 
1883 

In Scotland sohcitois in the supieme couit aie not, as m 
England, the only poisons entitled to act as law agents They 
sliaie the piivilege with wiiteis to tho signet in the supieme couit, 
■with solicitois at law and procuiatois m the infeiioi courts This 
diffeience is, howevei, now of little impoitanee, as by the Law 
Agents Act, 1873, any peison duly admitted a law agent is entitled 
to piactise befoie any court in Scotland In the United States 
the teim solicitoi is used in some States in the sense which it boie 
in England befoie the Judicature Act, viz , a law agent pi actising 
before a couit of equity 

Many of the qieat public offices in England and the United States 
have their solicitois In England the tieasniy sohcitoi fills an 
especially important position He is lespoiisible foi the enforce- 
ment of payments due to the tieasury The office of queen’s proetoi 
IS now comhined -with that of tieasury solicitoi Undei his poweis 
as queen’s pioctoi the tieasury solicitor acts as admimstiatoi of 
the peisonal estate of an intestate which has lapsed to the ciown, 
and inteivenes in cases of divoice ■wheie collusion is alleged (see 
Divorce) Since the Piosecution of Offences Act, 1884, he has'also 
acted as directoi of public piosecutions In the United States" the 
office of solicitoi to the treasury was created by Act of Congiess in 
1830 His principal duties aie to take measuies foi piotecting the 
revenue and to deal wnth lands acquired by the United States by 
judicial pi ocess oi vested in them by security foi payment of debts 

SOLICITOR-GENERAL See Attoejtey-General 
The position of the solicitor-general for Scotland in the 
mam corresponds with that of the English solicitor- 
general He IS next in rank to the lord-advocate In the 
United States the office of solicitor-general of the United 
States was cieated by Act of Congress in 1870 

SOLIMAN, 01 SuiEiMAir, sultan of the Ottomans, 
surnamed The Magnificent, born about 1490, was the only 
son of Selim I, whom he succeeded in 1520 He died 
while he was besieging Sziget in Hungaiy, on September 5, 
1506 See Turkey 

SOLIMAN, or Suleiman, shah of Persia See Persia, 
vol xviii p 639 

SOLINGEN, a Prussian town, in the province of the 
Rhine, stands on a height near the "Wupper, 13 miles east- 
by-soiith of Dusseldorf It is one of the chief seats of the 
Gei man iron and steel industry, its specialty consisting in 
all kinds of cutting implements of steel Solingen sword- 
blades have been celebrated for centunes, and probably 
foim pait of the equipment of every modern army, while 
bayonets, knives, scissors, surgical instruments, files, steel 
frames, and the like are also produced in enormous quan- 
tities These ai tides are largely made by the workmen 
at their own homes and supplied to the depfits of the large 
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dealers , there are about 30,000 workers in steel in Sohn- 
gen and its vicinity The population of the town in 1885 
was 18,643, of whom tluee-fourths were Protestants 
Solingen is an ancient place, and leceivedits town charter in 
1 j 74 Sword blades have been made heie since the eaily part of 
the Middle Ages, and tradition affirms that the art was intro- 
duced dining the emsades by smiths from Damascus 

SOLIS, Antonio de (1610-1686), Spanish dramatist 
and historian, was boin in 1610 at Alcala de Henares, 
and studied law at Salamanca, where he is said to have 
pioduced a comedy which was acted in 1627 About 
1640 he became secietaiy to the duke of Oropesa, whom 
he accompanied in various official missions, m 1654 he 
became one of the secietanes of Philip IV , and afterwards 
he was appointed chronicler In his latex years he joined 
one of the religious orders He died at Madrid in 1686 
Of the nine extant plays of Solis two at least have some place in 
the histoiyof the diama, — El Amo i al Dso (“Levs a la Mode”) 
having afteiwaids been adapted by T Coineille, while Aa Gitanilla 
deMad') icl (“ The Gipsy of Madiid ”), itself founded on the “ novela ’ 
of Ceivantes, has been made use of by Rowley and ]\Iiddleton, 
P A "Wolff, and, duectly oi mdiiectly, by other moie lecent 
anthois The titles of the i emaming seven are TnunfosdeAmor 
V Foi tuna, Eiudice y Otfeo, El Alaazai del Secieto, Las Ama~onm, 
El Doetoi Cat lino, IPn Bobo haze aento, and Am^auir al Enemigo 
'Toe Eistoi la de la Oonqinsta de Mejico, covenng the thiee years 
between the appointment of Coites to command the invading foice 
and the fall of the city, deseivedly lanks as a Spanish prose 
classic It fiist appealed in 1684, theie have been numerous 
icprmts, the most leceut being that published with notes by 
Revilla (Pans, 1858) , an English tianslation by Townshend 

S aied in 1724 A volume of Foesuis sagiadas y Jiwnanas by 
was published m 1692, and seveial unimportant letteis of Ins 
may be lead in the Eyistolaiio Espanol of Rivadeneyra 

SOLOMON (Hebrew Shelomo for ShSlumon, “ man 
of peace ” , the English form follows the )|o/V6/icov of N T 
and Josephus, the Latin Salomo agiees with ^aXwjxaiv, 
one of several vaiiant forms shown in MSS of the LXX ), 
son of David by Bathsheba, and his successor in the 
kingdom of Israel The reign of Solomon has been 
sketched in Israel (vol xiii p 405), and his relation to 
the philosophical and proverbial literature of the Hebrews, 
the so-called ckolma, or “wisdom,” has been ciitically 
consideied in the article Proverbs The political system 
of Solomon fell to pieces at his death, but the fame of his 
wisdom and splendoui in succeeding generations was all 
the greater that none of his successors at J erusalem was 
in a position to rival iiim The many floating and frag- 
mentary notes of various dates that have found a place in 
the account of his leign in the book of Kings iriv) show 
how much Hebrew tradition was occupied with the monarch 
under whom the throne of Israel reached its highest glory, 
and that time only magnified in populai imagination the 
proportions of so striking a figure appeals alike in the 
unfriendly pictuie of Solomon in the Song of Solomon 
(oiiginaUy, it would seem, sketched in the Northern 
kingdom, howevei much it may have been retouched and 
oveilaid by additions of later date — see Canticles) and 
in the monologue of Ecclesiastes (gv) placed lu the 
mouth of the wise king who had tasted all that life can 
offer by one of the latest writers of the Old Testament 
In the apocryphal book of "Wisdom, again, the composi 
tion of an Egyptian Hellenist, who from internal evidence 
IS judged to have hved somewhat earlier than Philo, 
Solomon is introduced uttering words of admonition, 
imbued with the spirit of Greek philosophers, to heathen 
soveieigns The so-called Psalter of Solomon, on the other 
hand, a collection of Pharisee psalms written in Hebrew 
soon after the taking of Jerusalem by Pompey, and pre- 
served to us only in a Gieek version, has nothing to do 
with Solomon or the traditional conception of his person, 
and seems to owe its name to a transcriber who thus 
distinguished these newer pieces from the older “ Psalms 
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of David In ISTew Testament times Solomon -was the 
current type abke of magnificence and of wisdom (Matt vi 
29; Luke XI 31) But Jewish legend was not content with 
this, and, starting from a false inteipretation of Eccles 
11 8, gave him sovereignty over demons, to which weie 
added (by a perversion of 1 Kings iv 33) lordship over all 
beasts and birds, and the power of undei standing their 
speech These fables passed to the Arabs before the tune 
of Mohammed (Kdbigha, i 22), found a place in the Koran, 
and gave Solomon (Suleimdn) a lasting fame throughout 
the Moslem East The story of Solomon, the hoopoe, and 
the queen of Sheba in sui xxvii of the Koran closely 
folloWi the second Targum to Esther i 2, where the J ewish 
fables about him may be read at large Solomon was 
supposed to owe his sovereignty over demons to the 
possession of a seal on which the ‘‘most great name of 
God” was engraved See Lane, A-tahian JShghts, introd , 
note 21, and chap i note 15 

SOLOMON, Song of See Canticles 
SOLOMON, Wisdom op See Apocrypha. 

SOLOMON ISLANDS, an extensive gionp of islands, 
the laigest and as yet least known of any in the Pacific 
Ocean, though among the veiy first that were discoveied 
They form a double chain of seven laige and many small 
islands, extending for over 600 miles in a north-west and 
south-east diiection between 5“ S lat, 154“ 40' E long, 
and 10° 54' S lat, 102° 30' E long The northern 
extremity stietches to within 120 miles of New Iieland, 
the south-eastern point to 200 miles west of Santa Cruz, and 
the nearest poition of New Guinea lies about 400 miles 
to the south-west of the group ^ See vol xix Plate III 
The Solomon Islands vaiy consideiahly both in size 
and chai actor It is as yet doubtful which of them is the 

largest, but seven are from 50 to ovei 100 miles in length 
and fiom 15 to 30 miles m bieadth, several must there- 
foie equal the county of Cornwall in area They are 
well watered, though the streams seem to be small , their 
coasts aSoid some good haiboms ® All the laige and some 
of the smaller islands appear to be composed of ancient 
volcanic lock, with an incrustation of coral limestone 
showing heie and there along the coast Their interior is 
mountainous, and Guadalcanal, wheie theie is an active 
volcano, reaches an altitude of 8000 feet Malanta and 
Ohristoval aie ovei 4000, Ysahel and Choiseul 2000 
feet high The mountains of the lattei fall steep to the 
sea, and the whole of its north-east poition forms an 
elevated wooded plain Theie is some level land m 
Bougainville, winch is also sard to possess an active volcano 
Every tiavellei has extolled the beauty and feitibty of 
the islands In San Ohristoval deep valleys separate the 
gently-iounded ridges of its forest-clad mountains, lofty 
spurs descend from the interior, and, running down to the 
sea, teimmate, on the noith, in bold rocky headlands 800 
to 1000 feet in height, while, on the south, they foim and 
shelter bays of deep water On the small high island of 
Florida theie is much undulating grass land, interspersed 

^ The most aiicioiit tiadition, that of the LXX , gives Solomoii no 
pait 111 the authoisliip of the canonical psaltei , sec vol xx p 29 

2 Islands of the Ai ch%})clago — Tlielaigei are — ^in the eastern chain, 
Bougainville, Choiseul, Ysabel, Malanta, and in the western chain, New 
Geoigia, Guadalcanal (often misspelt Guadalcanal), San Cluistoval 
The smaller aie — Buka (the most noithezn), Slioitland, Tieasuiy, 
Faio, Simba (Bddybtoiie), Ruhiaiia, Hammond, Maisli, Savo, Buena 
Vi&la, Aniula, Ngela (Florida), Ulawa (Conti arn' to), Ugi, TliiceSisieis, 
Sta Anna, Sta Catalina, Bellona, Eeimel (the most soiithein) 
Mendaha mentions seeing neai Buena Yista a small island m a state 
of violent eiiiptioii, ho named it Sesarga Ougtong Javais a gioup 
of coral islands iii the nmlh-east, but it does not, geogiaphically, foiiu 
pnit ol the gioup 

** Blanche Bay, Bougainville, Poit Pi aslin, Ysahel, Maiuvo, New 
Geoigia, Poit Wiseman, Florida, Ciira^'oa Plai hour in Marau Sound, 
Gtt uialcanal , Reclieiche Bay, MalaiaBay, ami Vanga Ilaihour, San 
Ohristoval 
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with fine clumps of trees , but patches of cultivated land 
surround its numerous villages, and plantations on the 
hill-sides testify to the iichness of its soil To the south 
of Choiseul lies a small cliff-girt islet, Simba (Shortland’s 
Eddystone), with a peak ending in a crater 1200 feet high, 
on the side of which are a solfataia and two boiling springs 
It is inhabited, and has a small safe harbour Surgeon 
Guppy, late of H M S “Laik,” has recently made valuable 
geological observations in the north and south of the 
group The whole chain of islands appear to be rising 
steadily, and traces of ancient upheaval are very general, — 
for instance. Treasury Island, where a coral-encrusted 
volcanic peak has been laised 1200 feet, and the atoll of 
Sta Anna, the ring of which now stands hundreds of feet 
above the present level of the sea Some of the smaller 
islands are of recent calcareous formation Barrier and 
flinging leefs, as well as atolls, occur in the group, but 
the channels between the islands are dangerous, chiefly 
from the strong currents which set through them 

The climate is very damp and debilitating The lain- 
fall is unusually heavy Fevei and ague prevail on the 
coast, but it is likely that the highlands will piove much 
moie healthy The diy season, with north-west winds, 
lasts from December to May 

A comparatively shoal sea — under 1000 fathoms — 
sui rounds the Aichipelago, and, including the New Butam 
and Admiialty Islands, stretches to New Guinea and 
thence to Austiaha This sufiSciently accounts for the 
Papuan chaiactei of its fauna, of which, however, it is the 
eastern limit, in spite of the fact that this shoal water 
extends to the extreme south of the New Hebrides Heie 
the strange little marsupial the cuscus (see Phalanger) 
is still to be met with, the hornbill, the cockatoo, the 
crimson lory, and birds of a dozen othei genera have already 
been discovered, “all,” as Wallace lemarks, “highly 
chaiacteristic of the Moluccas and New Guinea, and quite 
unknown in any of the moie i emote Pacific islands ” 
But, like the New Hebrides, the Solomon Islands 
possess a niegapode {M heiichleyi) which is peculiai to 
Itself An alligator frequents the coast, and the sea 
teems with fish Insects seem to be faiily well repre- 
sented The flora has been even less studied than the 
zoology, but it also shows strong Papuan affinities Vege- 
tation IS most luxuriant unhioken tracts of magnificent 
forest clothe the mountains, whoie sandalwood, ebony, and 
lignum vitae have already been found Mangrove swamps 
are common on the coasts 

The Solomon Islainleis, excepting those of Bellona and Rcnnell 
in the south, and Ongtong Java in the north— who aie pme 
Polynesians— aio a small stuidy Melanesian lacc, tallci in the 
north than in the south, but avei aging about 6 feet 4 inebes foi 
men, and 4 feet 9 inches foi women They aie well piopoitioncd, 
with nicely rounded limbs Piojoctmg biows, deeply-sunk daik 
ejps, short noses, eithei stiaight oi aichecl, but always dopiessed 
at the loot, and moderately thick lips, with a somewhat leceding 
chin, aie goneial chaiacleiistics The expression ol tho face is 
not unpleasmg The inesocephalic appeals to be the piojiondeiant 
foiiii ol skull, tliougli this 19 unusual among Midanesian races 
111 colour the skin vanes fiom a black-biown to a coppensh hue, 
but tho daikoi aio the most common shades The ban is daik, 
often dyed red oi fawn Cusp, iiicliiiiiig to woolly, it nntuially 
hangs 111 a mop of iinglets 3 to 8 inches in length , but, wdien 
eaiolully tended, itfoiins one smooth bush — the usual fashion foi 
both sexes Epilation is piactised, little hau, as a lule, giow's 
on tho face, but liaiiy men aio not laie ^ Skm diseases aie pie- 
valcnt 

The Solomon Islandcis aie intelligent, of a quick and neivou.s 
temppiamcnt. Cl aftj'’, thievish, and leveugeful, yet, quickly ann li- 
able to good tieatment, they make faithful seivants They aie 
fond of dancing, then music is a monotonous chant with an 

■* On the islands m Bougainville Stiait tubes with lank, almost 
stiaight, black hau and voiy daik skin aie found Tho mountains ol 
the large islands seem to be thinly inhabited by a smallei and rudei 
race, with whom tho coast tribes wage peipetual wai and foi whom 
they expiess great contempt 
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accompaniment of bamboo diums They make panpipes and 
Jew’s haips Of then lebgion and manneis and customs veiy little 
IS known Their language is of puie Lleknesian tjpe though a 
number of dialects are spoken thionghout the group, — many eien 
on the same island Broken into numerous clans, they are raiely 
at peace with each other , but the attention bestowed on planta- 
tions pioves them good agricultuusts Yams, aium-ioots, biead- 
fruit, cocoa nuts, and fish constitute the chiet of their food Pigs, 
dogs, and fowls aie also eaten, and, as these aie mentioned by Men- 
dana, they must hav e been known in the islands foi ovei three 
hundred years The islandeis are gieat betel clieweis, but little 
palm airack or kava seems to be diunL The respect paid to chiefs 
and elders i aries m different islands They are cannibals, though 
to what extent is unknomi Tiophios of human skulls are common, 
and pieserved heads — the face inlaid \nth shell — have been piocuied 
m Guadalcanal and Eubiana They are said to pay honour to 
departed spiiits Carvings lepiesenting both men and animals 
often form the posts of houses and sheds, and adorn the prows of 
canoes Their houses aie square oi oblong, strongly built, with 
high pi ejecting roofs, which sometimes, as in then canoe-sheds, 
almost reach to the ground The floor -mats are veiy lough 
Large halls and spirit-houses exist in some of the villages, and 
great caie and skill aie bestowed on their decoration ^ Great 
nicety of finish chaiacteiizes then weapons They aie mostly light 
and graceful, and consist of bow's and arrows, speais, and clubs , 
the sling seems unknown Some of the speais have the bar bed 
head cai ved out of a human leg oi aim bone, others, if not cut out 
of the solid wood, have bones, thorns, or splinteis of wood attached 
in a most masterly manner Ariovws are similaily fashioned, and 
their reed shafts ornamented with incised lines None of them 
appeal to be poisoned The bows, often laige and powerful, aie 
made of palm-wood oi a stiip of bamboo Clubs vaiycousideiably 
m shape, their butts are sometimes coveied with finely-plaited 
coloured glass Some, which are long and shght, are sickle- oi 
scythe-like, otheis lanceolate or spoon ^aped , and some, smaller, 
resemble a veiy broad dagger This is, in the Pacific, the eastern 
limit of the shield It is an unknown weapon in the other islands 
— Melanesian as well as Polynesian, — but to the west, in the New 
Britain gioup, and in New Guinea, vauous forms of it occur, 
whence, through the Malay islands, it may be traced hack to the 
Asiatic continent The shield is also used by the Austialians 
That of the Solomon Islanders is made of leeds, and is of an oval 
01 oblong foim Then canoes aie built of planks sewn together 
and caulked, and aie the most beautiful in the Pacific They 
are very light, slim, and tapei, 20 to 60 feet in length, with 1 to 3 
feet beam, but they balance so well that an outrigger is dispensed 
with The high caived piow and stem — which aie said to act as 
a shield from airows when stem on — give the ciaft almost a 
ciescent shape These and the gunwale aie tastefully inlaid 
with mothei-of pearl and wieathed with shells and fcatheis Sails 
are not used, but the narrow pointed paddles propel the canoes 
with gieat speed through the water ^ Graceful howls, with some 
bud or animal for model, are also made They are cut out of the 
solid, and sometimes measure ovei 8 feet in length Stone adzes 
appear to be now used only in the interim and in the noith of the 
group They are well ground, flat and pyriform in shape, and 
veiy diflferent from any made in the neighbouring groups ot islands 
Clothing IS of the scantiest Both men and women not unfre- 
quently go naked , but, as a rule, some slight covering is worn, 
and neatly made fnnged girdles are used in some distucts 
Tattooing and scaiiing of the body is but slightly piactised 
Oinaments aie used in piofusion, and often aie very tasteful 
Caived wooden belts, coloured shell-bead bands, and a variety of 
armlets, combs, and feathei head-di esses are worn, also shell disks 
coveied with toitoise-shell fretwork Necklaces of teeth and shell 
ate common and multifoim , one much piized is made of human 
incisors The ears, and, m men, the septum of the nose, aie 
pieiced,— frequently, also, the caitilage of one or both nostrils In 
these the strangest ornaments are inseited, such as toitoise-shell 
rings, hones, teeth, shells, ciah-claws, and the like * 

Sisto'iy — Tlie Spanish navigator Mendafia must be credited with 
the disco veiy of these islands, though it is somewhat doubtful 
wliethei he was actually the first European who set eyes on 
them He sailed fiom Callao in 1567, by command of the goveinoi 
of Peiu, to discover the southern continent, the piesumed existence 
of which m the then unknown region between America and Asia 
had already given use to much speculation , but he seems to have 
been stiangely unfoitunate Sailing w est he discovered only a few 
coral islets (2 Ellice group) until, having mossed more than 7000 
miles of ocean, he fell in with an aichipelago of laige islands By 
their size and position he considered them to form pait of the land 


^ See frontispiece to Brenchley’s Cm aqoa 

2 Rude outiiggei canoes with mat sails aie used in some parts of 
the aichipelago 

3 Of the island manufactmes fine specimens may be seen in the 
British, Cambridge, and Maidstone museums 
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he was in search of, and m pleasing anticipation of then natural 
nches he named them Idas de Salomon The expedition suiveved 
the southern poition of the group, and named the thiee laige islands 
San Chiistoval, Guadalcanal, and Ysabel On his letuin to Peiu 
Mendaha endeavoured to organize another expedition to colonize 
the islands, but it was not betoie June 1595 that he, with Qmios 
as second m command, was enabled to set sail for this pmrpose 
TheMaiquesas and Santa Cruz Islands wmie now discovered, but 
on these lattei islands, aftei \ anous delays and troubles, Mendaha 
died, and the expedition eventually collapsed 

Even the position of the Solomon Islands was now veiled in 
uncertainty, and they were quite lost sight of until, in 1767, two 
centuries after their fust di&cov eiy, Carteret lighted on then eastern 
shores at Gower Island, and passed to the noith of the gioup, 
without, however, recognizing that it fomed part of the Spanish 
discovenes In 1768 Bougainville found Ins way thithei He 
discovered the thiee noithein islands (Buka, Bougainville, and 
Choiseul), and sailed through the channel which divides the lattei 
two In 1769 Suiville exploied the east coast, and was the fiist, 
in spite of the hostility of the nativ es, to make any lengthened stay 
in the group He hiought home some detailed infoimation con- 
ceriimg the islands, which he called Teires des Aisacides , but tbeii 
identity with Mendafia’s Islas de Salomon was soon established 
by Flench geogiapheis In 1788 Shoitland discovered New 
Georgia, witiE some of the smaller islands , and in 1792 Manning 
sailed through the strait which separates Ysabel from Choiseul and 
now beais his name In the same year, and m 1793, D’Entrecasteaux 
smveyed poitions of the coast line of the large islands In 1791 
Biitlei visited the gioup, and Williamson m the “ Indispensable ” 
explored the channels which divide Guadalcanal fiom San Christoval 
and Ysabel fiom Malanta There was a bieak of nearly half a 
centiiiy before D’Urville in 1838 took up the survey 

Traders no wi- endeavoured to settle in the islands, and missionaries 
began to think of this fresh field for labour, but neither met with 
much success, and little was heard of the islanders save accounts 
of murdei and plundei perpetrated by them In 1845 the 
French Maiist fathers went to Ysabel, wheie Mgt Epaulle, first 
vicai apostolic of Melanesia, was killed by the natives soon after 
landing Three yeais later this mission had to he abandoned , but 
since 1881 work has again been resumed In 1856 John Coleiidge 
Patteson, afteiwaids bishop of Melanesia, paid his first visit to 
the islands, and native teacheis trained at the Melanesian mission 
college have since established themselves theie, as well as a few 
tiadeis About this date the yacht “ Wanderer ” ciiiised m 
these seas, but her ownei was kidnapped by the natives and 
nevei afteiwaids heaid of In 1873 the ‘‘foreign -labour” traffic in 
plantation hands for Queensland and Fiji extended its baneful 
influence from the New Hebiides to these islands Notewoithy 
lecent visits are those of H M S “Cuiajoa" in 1866, H M S 
“Blanche” and Mi C F Wood’s yacht in 1872, the German 
war ship “Gazelle ” m 1876, and H M S “ Lark” m 1881-84 

See Dalrirmple, Toyages and Ducom les tn the South Pacific Ocean (Spiunsh 
vojages), 1770, i , Hawkeaworth, Collection of Voyagee (Cartel et, tfec), 1792 
1 , Fleiuien, Pecouvertes des Fi angots en 1768 et 1760 (Spanish voyages and 
Suiville), Labillardifere (D’Entieeasteaax), Recherche de La Petouse, 17Bl-9'f, 
1 , Dumont d’Urville, Voyage au Pole Sud, d:c , 1837-40, v and Voyage autow 
du Monde, ii , Meade, Ride ihi ough the Pisturbed Pisti icts of New Zealand, 
<{;c , Bienchley, Oiuisegf ff j\f S "Cuiagoa," 1865, Wood, Tdchting Cruise 
in the South Seas, Romilly, The Western Pacific, de , Schleinitz, “Geogi, 
u Ethnogi Beobaditiiiigen auf Neu Guinea, <fec”(SMS Gazelle, 1874-76), 
Zeils Ges Fidlmde, xii , 1877 Guppy, “ Recent Calcareous Foimations of the 
Solomon Gioup," Ttans Roy Soc Edm, xxxn , and ‘‘Physical Chaiacteis of 
the Solomon Islanders,” Journ Anth Inst , xv , Flower, Oat Mas Royal Coll 
of Surgeons, pt 1, Man, Codiington, The Melanesian Language , Meiniclve, 
Pie Jnseln des Stillen Oceans, Wallace, Austialasia, Yonge, Life of Rishop 
Patteson , Redlick, “ A. Ciuise among Cannibals," Geogt Review, i (A v H ) 

SOLON The legislation of the Athenian Solon, ■which 
to a large extent moulded the subsequent political life of 
Athens, belongs to the early part ot the 6 th century b c ^ 
It followed almost immediately on an unsuccessful attempt 
to overthrow the government of the aristocratic families 
of Attica, one of which, however, that of the Alcmreonids, 
was driven into exile , and it preceded by a short interval 
the famous usurpation of Pisistratus Solon had won the 
confidence of his fellow-citizens by having recovered for 
them the island of Salamis, close to the shores of Attica, 
an old and valued possession, ■which their neighbours of 
Megara had taken from them Solon, himself a native of 
Salamis, encouraged them to fight once again for the 
“ lovely island,” as he called it, in a short poem which he 
publicly recited, feigning, it is said, the excitement of a 
madman Through Spartan intervention in the ■war 
between Athens and Megara Salamis was restored to the 
I Athenians, and Solon had the credit of the result In 
I * The dates of his bntli and death are appioximately 638 and 559 
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694 B G lie was summoued under the constitutional title 
of “archon” to undertake the work of sweeping political 
reforms, ■which, in consequence of bittei party strifes 
and the poverty and indehtednebS of the small farmers oi 
proprietois of Attica, were sorely needed The Athenian 
like the Roman debtoi had often sunk, under the legalized 
oppression of his cieditoi, into an actual slave, and had 
from time to time been sold and exported Many poor 
creatures had fled away from home, and weie supporting 
themselves by the labour of their hands in foreign 
countries Many men who still clung to their little pio- 
perties could, with all their pinching, barely keep their 
heads above water The governing classes themselves felt 
that a crisis was at hand, and they appealed to Solon 
and made him practically dictator Had he chosen to 
work on the popular discontent, he might have easily 
crushed the aristocracy and become a despot, or, as the 
Greeks called it, a tyrant, as many had done in other 
states of Greece by coming forward as champions of the 
people against the gieat luling families Solon obeyed a 
nobler impulse and aimed at saving his couutiy without 
too violent a revolution His first step was to give 
immediate relief to the pool debtor, to the wretchedly 
impoverished small farmer or piopiietoi, and to interpose 
between him and his creditor and landlord On very 
many of the little properties of Attica were to be seen 
stone pillars with the name oi the mortgagee and the 
amount of the mortgage inscribed on them By a lelief 
law, “ a shaking-off of burdens ” (cretcrax^cta), he annulled 
all mortgages, justifying no doubt so extreme a measure 
by the harshness of the contracts imposed by mortgagees 
on needy tenants and proprietors and by the urgent 
necessity of prompt release for the multitude of such 
small debtors Thus the “mortgage pillars” were swept 
away and the land was once more free Such a setting 
aside of the lights of property, expedient as it may have 
been under circumstances of acute public distress, must 
have inflicted a heavy loss on the wealthiei class, and 
the landlord and the mortgagee would also have a fan 
claim foi relief Tins, it ajipears, Solon accomplished by 
a device which has been vauously explained, a deprecia- 
tion of the cunency which leheved to a considerable 
extent — 27 pei cent, according to Giote’s^ calculation — 
the wealthiei debtors of the landloid and mortgagee class 
Giote here lemaiks that, had Solon cancelled all debts 
and contracts, theie would have been no need to mteifere 
with the currency and lower the standard of money His 
relief law could not have been so sweeping and revolu- 
tionary as it has sometimes been represented There was 
no redistribution oi confiscation of tbe land, no universal 
remission of debts For the great majoiity of the people 
indeed there was substantial relief The land was fiee 
from incumbrance, and the small cultivator had a fresh 
start in life, there was no imprisonment or slavery for 
the debtor, and it would seem that debtors who had 
sought refuge abroad wei e purchased back and restored to 
their homes Such on the whole appears to have been 
the character of Solon’s fiist great leform, though some of 
the details remain obscure The reconstiuction of the 
political system on the principle that every citizen was to 
Iiav B a share m the government was Solon’s next woik 
A few noble families, Eupatrids, as they were called, had 
hitherto had all the powei in their own hands Solon 
made property the measure of political power, and con- 
fined the higher offices of state to the wealthiest citizens , 
but election to those offices was to be made by the whole 
body of tho people, the tenure of office was limited as to 
time, and an account had to bo rendeied publicly ns to its 
0 X 01 cisG Tho citizens weio distiibuted into four classes 


according to a graduated scale of property, the first class 
being alone eligible to the archon&hip or highest office and 
to military and naval commands The actual administra- 
tion of public affairs was thus restricted to the wealthy 
few The second class were the knights or horsemen~the 
men who could keep a wai -horse for the service of the 
state, these were assessed at three-fifths of the amount 
of the first class The third class answered to our yeomen, 
and had to seive as heavy-armed infantry These thiee 
classes were subject to direct taxation in the form of a 
graduated income tax, which was, however, simply an 
extraordinary tax, levied only in special emergencies at 
varying amounts per cent on a citizen’s rateable property, 
as set down in a public schedule The fourth and lowest 
and most numerous class, which supplied light troops and 
sailors for the fleet, was exempt fiom all diiect taxation, 
but paid indiieet taxes, it would be made up of small 
farmers, tradesmen, and aitisans, and consist in fact of 
quite the poorest and humblest class of citizens Its 
members could not bold any office , but they had a large 
amount of political power through then votes in the 
populai assembly which elected the magistiates and called 
them to account, and through the very gieat judicial 
powers with which they weie intrusted, and in virtue of 
which the Athenian juror practically decided questions 
both of fact and of law Solon’s constitution thus gave 
the people ample means of protecting themselves from mis- 
government and ojipies&ion, every magistrate being directly 
responsible to them Not that Solon himself contemplated 
anything like pure demociacy, there is every reason to 
believe he shrank from it, but pure democracy was pietty 
sure to follow as soon as the people distinctly lealized 
their power Solon’s council of 400, taken exclusively 
from the first three classes, must have been meant to 
furnish the popular assembly with political guidance, and 
this it did by preparing and introducing measuies for 
discussion and superintending its meetings and exercising 
some direction over its proceedings It is impossible foi 
us to define its peculiar functions precisely It was, how- 
ever, ultimately undei the control of the popular assembly, 
by which probably it was annually elected, and to which 
it had annually to londei an account We aie not to 
suppose that either the council or the populai assembly 
originated with Solon What he leally did was to put 
them on a new footing, and to the latter, which pie viously 
in all probability had haidly any weight or influence, 
he gave greatly enlarged powei s The archons and 
magistrates and the council itself were elected by the 
popular assembly, and were lesponsible to it foi good 
behaviour during then term of office In this assembly 
met the citizens of all four classes, and consequently the 
great majority of its memheis would be pool men and 
almost peasants The voting was by show of hands , 
every voter was allowed to speak , and in the voting there 
was no distinction of classes, all being on a perfectly equal 
footing Although theoretically they could not originate 
any measiue, but had to accept foi discussion what had 
been prepared for them by the council, they had an 
absolute power of veto, and, as the election of the council 
was in their hands, it must have been easy foi them to get 
that body to bung forwaid any jiroposal which they might 
wish to discuss Thus it may be truly said that Solon 
laid the foundation of the future demociacy And through 
the Heliaea, as it was called, — a body of GOOO citizens 
annually elected by lot to act as jurors for the trial 
specially of political offences, — the people acquired a 
complete coutiol ovei public affairs There was but one 
proviso tho Athenian juror must be ujiwaids of thirty 
years of age In the Athenian couits which were formed 
out of these GOOO citizens the functions of judge and jury 
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were united in one and the same person, and political 
questions were continually decided when, as often 
happened, a citizen was put on his trial for some alleged 
illegal or unconstitutional proposal By such means 
popular rights and privileges were effectually protected, 
and the democratic character of the constitution enlarged 
and confirmed, as we see in the subsequent hi&toiy of 
Athens Solon, indeed, retained (he did not create) the 
famous senate of the Areopagus, and aimed at making it 
respected and capable of exeicising a general superintend- 
ence over the morals and social life of the citizens It 
was to be an aristocratic body, consisting only of archons 
who had acquitted themselves well and honourably during 
their year of office It seems that he did not attempt to 
prescribe to it any special or particular duties, but that 
he rather trusted to its making its influence felt from the 
fact that it was, as every one knew, composed of men of 
acknowledged merit and abihty Consequently, as Thirl- 
wall observes {Hist of Gi , ch xi ), “it could only exercise 
its powers with advantage as long as it retained the 
confidence of its fellow-citizens , when that was lost it 
became time that its legal authority should cease ” Solon 
evidently felt that, for a time at least, there must be 
checks on popular goveinment Had it been hinted to 
him that under his constitution power must finally drift 
down to the lowest social stratum, he would perhaps have 
replied that he had endeavouied to supply the entire 
people with a political training which should by degrees 
qualify them for absolute self-government 

Solon encouraged commerce and manufacturing indus- 
try, and diew a number of settlers fiom foreign parts to 
Athens, on condition of their paying an annual tax and 
putting themselves under the protection of a citizen who 
was to be their legal representative — their “patronus,”' 
according to Eoman phrase These settlers (p.6ToiKoi, 
“metics”) had none of the political privileges of the 
Athenian citizen, and they could not acquire landed 
propel ty Many of them, however, flourished and grew 
rich, and had every reason to be satisfied with their 
position, which, in a kindly and tolerant community like 
that of Athens, was continually improving Solon, too, 
like all the legislators of antiquity, endeavoured to 
regulate every department of life, compelling the attend- 
ance of the youths fiom sixteen to eighteen at the public 
gymnastic schools, and requiring them to serve the next 
two years on garrison duty Eestraints were put upon 
women as to their appearance in pubhc, and even as to 
their mourning at funerals Solon’s punishments were for 
the most part rather lenient, and indicated a humane and 
generous temper It is of couise not to be supposed that 
all the details of his legislation weie maintained, but they 
undoubtedly left their mark on the Athenian character 
Having done his work, Solon left Athens and tiavelled 
for ten years in Egypt, Cypius, and Asia, gathering fiesh 
stores of knowledge for himself and giving counsel to 
others One would like to believe the beautiful story 
Herodotus tells of his interview with Croesus, king of 
Lydia, whom he warned with the memorable saying that 
“ we must not pronounce any man happy till we have seen 
his end ” Unfortunately, Croesus did not begin to reign 
till several yeais after Solon’s travels, and with Crote we 
must be content to take the story as merely an “illustia- 
tive fiction ” On his return to Athens in his old age he 
found the old feuds once more raging, and Pisistiatiis, his 
kinsman, and his friend in past days, intriguing for power 
The two men had, it seems, a sincere respect for one 
another, but Solon protested against the complete surrender 
of the government to Pisistratus, the danger of which he 
publicly jiointed out, though without effect The crisis 
ended in the rule, in many respects an enlightened and 
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beneficent rule, of Pisistratus and his sons, of which Solon 
lived only to see the first beginning He died, soon after 
having made his honourable protest, at the age of eighty 
leaving behind him the good effects of a work which only 
a man of rare intelligence and wide sympathies could 
have accomplished He was something of a poet, and 
seveial fragments of his poems, written generally with a 
practical purpose, have come down to us, and throw light 
on his political aims and sentiments 
Giote and Thiilwall m then histones of Greece give a full ac- 
count of Solon’s legislation Plntaich’s life of Solon, not a very 
ciitical perfoiniance, is our chief oiiginal aiithoiity (tV J B ) 

SOLOTHUEN See Soleuue 
SOMALI, SomIl, a Hamitic people ot east Central 
Afiica, mainly confined to the eastern “horn” of the 
continent, which from them takes the name of Som5.li 
Land, piohahly the Punt of the Egyptian i ecords Heie 
they are conterminous towards the north-west with the 
kindled Afars (Dankah), and elsewhere with the moie 
closely related Oallas, from whom they are separated on 
the south-west by the river Juba Tajurra Bay, with the 
lower course of the Hawash, is usually given as the north- 
west frontier , hut, according to the recent explorations of 
Abargues de Sosten in eastern Abyssinia, there appears to 
be here an overlapping of the three peoples, the Isa 
Somhli encroaching on the Afar domain north of Tajurra 
Bay nearly to the parallel of Asab Bay (13° N ), while the 
Dawaii Gallas penetrate between this Somdh tube and the 
lower Hawash eastwards to the coast at Obok (12° H ) 
A line drawn fiom the Strait of Bab-el-Mandeb through 
the Harrar district and the headwaters of the Haines riv er 
CWebbe-Sheheyli or “Leopard river”) sonthwaids to the 
equator at the mouth of the Juba will roughly define the 
landward frontier of the Somali territory, which is else- 
wheie sea-girt, — by the Gulf of Aden on the north, by the 
Indian Ocean from Cape Gnardafui to the equator 

Our first contact with the Som5,li people may he said to 
date from the English occupation of Aden in 1839 But, 
notwithstanding the early visits of Cruttenden, Ch H 
Johnston, Captain Burton, and one or two others, very 
little was known about them before the seizure of Berberah 
by the Egyptians in 1874 This event led to the estab- 
lishment of permanent relations with the coast tubes, and 
was followed by several excursions into the interioi, of 
which the most fruitful in results ha\e been those of 
Sacconi, Eevoil, P L James, Paulitschke, Von Hardegger, 
and Josef Menge, the last three bringing onr information 
down to the year 1885 Prom the reports of these ob- 
servers the true relations of the Som51i have been gradually 
determined, and we now know that they form a distinct 
branch of the eastern (“ Ethiopic”) Hamitic stock, of which 
the othei chief members are the neighbouring Gallas and 
Afars, the Abyssinian Agan, and the Bejas (Bishari) of the 
steppe lands between the Nubian Nile and the Bed Sea 
Their close affinities both in physical type and in speech 
with the smrounding Gallas are obvious, and like them 
they aie desciibed as a fine race,^ tall, active, and robust, 
with fairly regular features, but not free from an infusion 
of Negro blood, as shown both in their dark, often almost 
black complexion, and still more in their kinky and even 
woolly hair, sometimes shoit, sometimes long enough to be 
plaited i n tresses hanging down to the shoulders ^ Like 
1 Captain ’Wliaiton, vvlio has been recently siuveying the Somdh 
seaboard, describes the coast tubes near the equator as “the hand- 
somest race of men and ivomen he had ever seen,” black in colour, 
but -with magnifleeiit physique {Pioc i?oy Geog Soc , Oct , 1885) 
Captain F M Huntei also describes them as a tall, fine looking 
people, with oval face, high i ouncled forehead, full lips, strong regular 
teeth, blight lestless eye, but lowei limbs seldom well developed (J. 
Grammar of flie Somal Zanguage, Bombay, 1880) 

^ The occasional presence oi “steatopyga” (Topinard) shows that 
all these featiiies are undoubtedly due to Negro intemuxture 
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the Gallas also they are still lu the tribal state, broken up 
into an endless namber of clans and septs, vaiiously grouped 
by different writers According to Captain Guillain^ there 
are three mam divisions — the Aji on the north and north- 
east coast, the Hawiya on the south-east coast, and the 
Rahhanwm in the intei lor But these are reduced by J ames 
to two, Isak and Darode (apparently the Edur and Danud 
of older observeis), with several mam branches as under — 

{ Habi Gciliaji, south from Beiberali, bejond the coast 

Habi°Tjaleh, east fiom Beibeiah, noith of the coast 
range 

Habr Aival, Beibeiah distiict 
rMejertain, east coast from Giiaidafm to 4“ noith 
Dolbohanti, Nogal Eiver 

Daiodes ''tVaisangneh, noith coast, west fiom Guaidafm 
j Maiehan, between the Mejertaiii and Ogadain 
tOgadain, Webbe basin, and widespiead in luteiior 
To these, however, must be added the powerful Gadabirsi 
west from Berberah and the Isa (Issa) of the Ha wash 
basin, besides the three low-caste tubes dispersed amongst 
the others, — Tomal (ironwoikeis), Ebii (dealers in 
chaims), and Midgan (ostuch bleeders) 

The Somilli, who aie mainly Mohammedans of a somewhat 
fanatical type, aie a fieice lawless people, impatient of contiol, 
and yielding a leluctaut obedience even to then own luleis 
Hence the tubal chiefs enjoy little raoie than a nominal autboiity, 
although some of the mote poweiful amongst them affect the title 
of sultan At present the gieat Habi Geihaji nation appeals to 
be split into two sections, each undei a duet claiming this lanh 
All go aimed with speai, shield, and shoit swoul, the^lattei 
exactly like that of the ancient Egyptians, whom the Somtlli aie 
otherwise said to lesemhle more than any otliei Afiu.au people 
The weapons axe freely used iii their disputes, although the tubal 
laws against homicide aie seveie, heavy fines of camels or otliei 
ptopeity being imposed, which must be paid eithci by tbo ciiininal 
or the commuruty They aie gieat talkeis, keenly sensitive to 
lulicule, and miick-tempeied, although amenable to leason if they 
can be intlucecl to aigue the point Accoidmg to the cliaractei of 
the soil and climate they live a settled oi nomad life, in some 
places bleeding numeioiis herds of camels, goats, and fat- tailed 
sheep, in otheis giowing laige crops especially of duiiali, or collect- 
ing the gums — fiankiucense and myiih — foi which the land has 
always been famous The Maiehan (piopeily Mniieyhan) tube is 
said to have given its name to the myiih, which is obtained in the 
greatest pel fecti on in then distuct, although the teim seems too 
old to admit of tins deiivation, and is moie piobably connected 
with a Semitic root •!««/ , mm =bittei Tliiough the poits of Bei- 
beiali and Zeyla, a considerable expoit bade to Aiabia, Egypt, and 
India IS earned on with these aiticles and the othei natiual pio- 
ducts of the countiy, such as hides, hoi ns, ostuch featheis, coffee of 
a veiy line quality, indigo, salt But the natives take little pait in 
this movement, winch from i emote times has been in the hands of 
the Indian baiuaiis settled at vai lous points on the coast In 1 87 9-80 
the total value of the exports w.is estimated at about £140,000 
Like many othei Mohammedan peoples, the Somdh claim Aiah 
descent, then piogenitoi having been a ceitaiii Sheiif Isliak h 
Ahmad, who ciossed ovei fioin Ilachamaut with foity followeis 
about live bundled yeaisago Othei tiaditions go faitliei back, 
tracing then oiigm to the Himyaiitic chiefs Sanhfy and Samaniah, 
said to have been coeval with a King Afiikus, who is supposed 
to have conquered Afuca about 400 A n These legends should 
peiliaps bo inteipicted as pointing at a senes of Aiab immigia- 
tioiis, the last two of wducli aie lefeued to the ISlli and 15th 
centuues But these intrudeis seem to have been successively 
ab&oibed in the Somfd stock, and it is lemaikable that tho Aiabs 
nevei succeeded in establishing pcimauent settled oi nomad coni- 
111 unities in this legiou, as they have clone in so many othei paits 
of the continent Then influence has been veiy slight even on 
the Somfll language, whose stiuctuie and vocahulaiy aie essentially 
Hamitic, with uiaiked afliuities to tho Galla outlie one liand ami to 
the Daiikah (Afar) on the othei Captain Huntei’s Cham'nim, with 
oveicibes aiul vocabulanes (Bombay, 1880), utilizing tho inaleiials 
published by Genoial Rigby ni the Proceediiujs or tho Bombay 
Geogiaplucal Society (1849), is the only compiolicnsive treatise on 
the language, which appeals to bo ^oken with gieat uniformity 
tluoughont the whole of Somdli Land Ilmitei mentions an 
eastern and a western dialect, diffeiing, howevei, but little fiom one 
anotliei, winch is the more lemaikable that there is no wiittcn 
standaul and little oial liteiaturc, beyond some pioveihial sayings, 
slioit stones iiicnlcatiiig ceitain moral teachings, and some simple 
love-s ongs Althou gh the ih ythm i s defective, those chants aio 
’ Dooimcnts sm rhiston e, the , de I’Afi ique Oi lentcde, 1866-69 
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not lacking in poetical ideas, and often betray an unexpected 
lefinement of feeling not infcnoi to that of similar compositions 
amongst moie civilized peoples (A H K ) 

SOMERS, John (1652-1716), was born on March 4, 
1653, at Worcestei, — the eldest son of John Somers, an 
attorney in large practice in that town who had formerly 
fought on the side of the Parliament, and of Catherine 
Ceaverne of Shropshire After being at school at Wor 
cestei he was entered as a gentleman commoner at Trinity 
College, Oxford, and afterwards studied law under Sir 
Francis Winningfcon, who became solicitor-general, and 
joined the Middle Temple He appears, in addition to 
his legal studies, to have written several poems and 
pamphlets He soon became intimate with the leadem 
of the countiy party, especially with Essex, Russell, and 
Algernon Sidney, but iie\ er entered into their plans so far 
as to commit himself beyond recall He was the author 
of iliXB Histmy of tlie Succession of the Cioiun of England^ 
collected out of Recouls, cLc , and was reputed to have 
wiitten the Just and Modest Vindication of the Two Last 
Pailiaments^ which was put forward as the answer to 
Charles II ’s famous declaration of his reasons for dis- 
solving them This, howevei, was by Sidney, though 
probably Someis was lesponsible for the final draft 
When the giand jury of Middlesex threw out the bill 
against Shaftesbury, and were vehemently attacked for 
so doing, Somers wrote in defence of the lights of giand 
Junes In 1683 he was counsel for the sheriffs Pilkmgton 
and Shute before the Court of King’s Bench, and secured 
a reputation which continually increased until the trial 
of the seven bishops, in which he was junior counsel 
“Somers lose last He spoke little more than five 
minutes, but eveiy word was full of weighty matter , 
and when he sat down his reputation as an orator and 
a constitutional lawyei was established ” In the seciet 
councils of those who were planning the i evolution Somers 
took a leading part, and m the Convention Parliament 
was elected a membei for his native town He was 
immediately appointed one of the managers for the 
Commons in the conferences between the Houses, and in 
arguing the questions whether James II had left the 
thione vacant by abdication and whether the Acts of the 
Convention Pailiainent were legal — that parliament having 
been summoned without the usual wiits — he displayed 
gieat learning and legal subtlety He was furthei 
distinguished by being made chan man of the committee 
which diew up the colebiated Declaiation of Paght On 
May 9, 1689, Somers was made solicztoi-geneial Ho now 
became William III ’s most confidential advisei In the 
controveisy which aiose between tho Houses on the 
question of the legality of the decision of the Couit of 
King’s Bench legaidmg Titus Oates, and of tho action of 
the Loids in sustaining this decision, Somers was again tho 
leading manager for the Commons, and has left a clcai 
and interesting account of the debates He was next 
employed in January 1690 as chairman of tho select 
committee of the House of Commons on the Corporation 
Bill, by which those corporations which had siirrendeied 
their charters to the crown duung the last two loigns were 
restored to their lights , but he refused to associate him 
self with the violent measures of retaliation which tho 
Whigs on that occasion endeavoured to include m tho 
bill In April a speech by him carried through the 
Lower House, without opposition, the bill which declared 
all the laws passed by the Convention Parliament to bo 
valid As solicitor-general he had to conduct tho prose- 
cution of Pieston and Ashton in 1691, and did so with a 
moderation and humanity which woie in marked contiast 
to the customs of the former loigns He was shortly 
appointed attorney-general, and in that capacity strongly 
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opposed the bill for the regulation of tiials in cases of high 
treason On March 23; 1693, the great seal having mean- 
while been in commission, Somers vas appointed lord- 
keeper, with a pension of £2000 a year from the day on 
which he should quit his office, and at the same time was 
made a pnvy councillor He had previously been knighted 
Somers now became the most prominent member of the 
J unto, the small council which comprised the chief members 
of the Whig party When William left in May 1695 to 
take command of the army in the Netherlands, Somers v as 
made one of the seven lords-justices to whom the adminis- 
tration of the kingdom during his absence was entrusted , 
and he was instrumental in bringing about a reconciliation 
between William and the princess Anne 

The question of improving the currency now became 
pressing, and Someis was the author of the bold sugges- 
tion that a proclamation should be issued simultaneously 
all over the kingdom, announcing that henceforth all 
clipped and hammered coins were to be reckoned only 
by weight Hut all possessors of such coins might, by 
delivering them up on a certain day, receive a note 
entitling them to draw from the treasury at a future time 
the difference between the actual and nominal values 
The difficulties of the plan, however, xendered its adop- 
tion impossible In April 1697 Somers was made loid 
chancellor, and was created a peer by the title of Baion 
Somers of Evesham When the discussion arose on the 
question of disbanding the army, he summed up the case 
against disbanding, in answer to Trenchard, in a lemark- 
able pamphlet called The Balancing Letter ” In August 
1698 he went to Tunbridge Wells for his health T^ile 
there he received the king’s letter announcing the first 
Partition Treaty, and at once replied with a memorandum 
representing the necessity in the state of feeling in 
England of avoiding further war When the king, on the 
occasion of the Disbanding Bill, expressed his deteimination 
to leave the country, Somers boldly remonstiated, while 
he clearly expressed in a speech in the Lords the danger 
of the course that was being taken Hitherto Somers’s 
character had kept him free from attack at the hands 
of iiolitical opponents, but his connexion in 1699 with 
the notorious !l^dd, who, being sent out to put down the 
pirates in the Indian Ocean, turned piiate himself, and 
to the defraying of whose expedition Somers had given 
£1000, afforded an opportunity, the vote of censure, 
however, proposed upon him in the House of Commons 
for giving Elidd a commission under the great seal was 
rejected by 199 to 131 The attack was renewed shortly 
on the ground of his having accepted grants of crovn 
property to the amount of £1600 a year, but was again 
defeated On the subject of the Irish forfeitures a third 
attack was made lu 1700, a motion being brought for- 
ward to request the king to remove Somers from his 
counsels and presence for ever , but this again was rejected 
by a large majority In consequence, however, ot the 
incessant agitation, Wilham now requested Somers to 
resign , this he refused to do, hut gave up the seals to 
William’s messenger In 1701 he was impeached by the 
Commons on account of the part he had taken in the 
negotiations i elating to the Partition Treaty in 1698, and 
defended himself most ably before the House, answering 
the charges miativi The impeachment was voted and 
sent up to the Lords, but was there dismissed On the 
death of the king Somers retired almost entirely into 
private life He was, however, active m 1702 in oppos- 
ing the Occasional Conformity Bill, and in 1706 was one 
of the managers of the union with Scotland In the 
same year he carried a hill regulating and improving the 
proceedings of the law courts He was made president of 
the council in 1708 upon the return of the Whigs to 
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power, and retained the office until their downfall m 1710 
From this time his powers of mind rapidly declined, and 
after being almost imbecile for six years he died of 
apoplexy on April 26, 1716 Somers uas never married, 
but left two sisters, of whom the eldest, Mary, married 
Charles Cocks, whose grandson, Sir Charles Cocks, Bart , 
became the second Lord Somers in 1784 
For a contemporaiy character of Somers Addison’s paper in the 
FieeTioldcr for May 14, 1716, should he referred to , and there is in 
Macaulay’s History (vol p 53) an eloquent and voithy tribute 
to his stainless character and comprehensive leaininq A catalogue 
of Ins publications ivill he found in Walpole’s Jiuijal and Nolle 
Authois (0 A ) 

SOMEESET, a maritime county in the south-west of Plate 
England, hounded E by Wiltshire, S E by Dorset, S W^ 
and W by Devonshire, N W by the Bristol Channel, and 
N by Gloucestershire The total area of land and water 
It. 1,049,816 acres or 1640 square miles 
The shape of the county is determined by the nearly 
lectangular bend taken by the coast not far from Bridg- 
water It falls into three natural divisions, which answer 
remaikably to the three waves of West-Saxou conquest 
and to the parliamentary divisions as they stood till the 
latest changes The range of Mendip, breaking off fiom 
the high giound m the east of the county, completely 
shuts off the northern part, between Mendip and Bristol, 
itself hilly Mendip itself, running slightly north-we'st- 
"ward towards the Channel, has for its summit a tableland 
sloping much more gently to the north than to the south 
Its most striking though not its highest points aie 
towards the Channel, where it ends in the promontoiy of 
Brean Down, while the Steep Holm stands as an outpost 
between the hills of Somerset and those of Glamorgan 
The sides of Mendip are broken by many passes or comhes, 
the most marked of which are Ebbor rocks neai Wells and 
the greater pass of Cheddar cliffs, whose varied outlines, 
in the many turns of the pass, are probably the most 
noteworthy of their kind in England Between Mendip and 
the legion of loftier hills in the south lies a great alluvial 
plain, known geneially as Sedgemoor, but with different 
names in different parts This plain, intersected by ditches 
known as ihnes, and in some parts rich in peat, is broken 
by isolated hills and lower ridges, of which the most con- 
spicuous are Brent Knoll near Burnham, the Isle of 
Avalon, rising with Glastonbury Tor as its highest 
point, and the long low ridge of Bolden ending to the 
west in a steep bluff In the south is Blackdown on the 
border of Devonshire, the higher range of Quantock 
(highest point 1262 feet) stretching to the sea, and to 
the west again the mountainous legion of Brendon and 
Exmoor, commonly believed by tourists to he pait of 
Devonshire Here are hills of much greater height and 
holder outhne, the highest point being that of Dunkery 
(1709 feet) above Poriock The two piincipal rivers are 
the Lower Avon and the Barret The Avon, after forming 
for a short distance the boundary with Wilts, crosses the 
north-eastern corner of the county, encircling Bath, and 
forms the boundary with Gloucestershire till it reaches the 
sea 6 mules beyond Bristol It is navigable for barges as 
fai as Bath The Barret from South Berrott in Dorset, 
on the holders of Somerset, crosses the centre of the 
county north-westwards by Bridgwater, receiving the Ivel 
or Teo and Cary on the right, and the Isle and Tone on 
the left Among other streams aie the Axe, which rises 
at Wookey Hole in the Mendips and flows north-westward 
along their base to the Bristol Channel near Blackrock , 
the Brue, which rises to the east of Bruton, near the 
borders of Wiltshire, and enters the Bristol Channel near 
the mouth of the Barret , and the Exe (with its tributary 
the Barle), which rises m Exmoor forest and passes south- 
ward into Devon 

XXII - 33 
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The diveiaified surface of the county is accounted foi 
by the variety and complexity of ita geological structure 
The Old Pied Sandstone, composed of sandbanks and mud- 
banks of a land-locked lake, is met with in the Mendip 
Hills and on the banks of the Avon, but presents no 
feature of impoitance The Devonian locks, aftei plunging 
beneath the Triassic strata of the low ground between 
Williton and Taunton, rise again to the surface in the 
well-wooded Quantock Hills The Caiboniferous strata 
occupy a considerable area between Bristol and the Mendip 
Hills, forming a portion of the Bristol and Somerset coal- 
field The Carboniferous limestone, built up mainly 
of petrified shells and corals, forma a truncated arch in 
the Mendip Hills, which owe their steepness and lUgged 
contours to its compact and jointed stiuctuie, and their 
ravines and caves to atmospheiic influences and to streams 
acting on the formation at and below the surface It 
overlaps to the south the plain of Somerset, and plunges 
northwards under the coal-measures and Tnassic rocks, 
reappearing in isolated and picturesque masses The coal- 
measures, which have a thickness of about 7000 feet, 
include aii uppei and a lower senes, separated by beds of 
gut about 2000 feet in thickness, also containing beds of 
coal (see Coal, vol vi p 52) It is supposed that similai 
beds underlie the maishes to the south at a depth of from 
1000 to 1200 feet A laige portion of the Caiboniferous 
rocks are covered uncouformably with the New Bed 
Sandstone and Liassic and Oolitic strata Tnassic rocks 
prevail over the whole western area, from the Mendips to 
Exmooi The highly fossihferous Erhmtic stiata rest on 
the grey marls of the Trias, and constitute the lowei part 
of the bold scarp of the Lias limestone and clays of the 
zanges from the sea to the Poldens Plunging beneath 
the Oolitic strata, they occupy a large but scattered aiea 
in the east between Yeovil and Bath , and these in their 
turn pass under the Cretaceous strata of the serried Black- 
down Hills A large extent ot the county is occupied by 
alluvial deposits Caves are common in the body of the 


hills, among which the gieatest are the bone cave near 
Banwell, the stalactite caves at Cheddar, and Wookey 
Hole Hard by the last-named is the hysena cave dis- 
coveied m 1852, and exploied m 1857-G3, when, besides 
animal remains belonging to a gieat variety of species, 
flmt and chert implements were also discovered 

Mmeials — Though the exposed, aiea of the coalfield of Someiset 
IS only about 14 squaie miles, it is estimated to extend over 238 
squaie miles The amount of coal laised within the county in 
1884 was 843,437 tons, valued at £295,202 Spathose iron ore 
has been longwoiked m the Biendon Hills, but the industry is 
declining, — 26,041 tons, valued at £13,021, having been obtained 
in 1858 and only 3582 tons, \ allied at £2619, in 1884 Lead mining 
has been earned on in the Mendips from time iramemoiial, but tbo 
industry is of much less impoitance than it was in earlier tunes, 
the amount of dressed lead oie obtained in 1884 being only 664 
tons, of lead obtained in smelting 178 tons, of silvei obtained fiom 
the lead 2760 ounces, and the value of the oie at the mines £1065 
Next to coal the most impoitant mineial production is freestone 
fiom the Oolitic stiata, the largest quarries being in the neighbour- 
hood of Bath Coppei and manganese are obtained in small quanti- 
ties, as well as fuller's e<irtb, mail, cement from the Lias, and ochre 
liailwuys — The county is so completely luteisected by blanches 
of the Gieat 'We&teiii Eaibvay in the noith and west, and of the 
South Western m the south and east, that there is peihaps no 
hamlet nioie than seven miles fiom a lailway station 
Maynofaciui cs — ^Woollen and woisted goods aie manufactmed in 
a laige number of towns, silk at Fioiiie, Taunton, and Sheptou 
Mallet , gloves at Yeovil, Taunton, and othei qilaces , crape at 
Dulveiton and Sheptou Mallet There are laige potteries at 
Biidgwater and Weston-supei-Maie , at the former tovm and at 
Bath thoie are extensive carnage-woiks , and theie aie paper-mills 
on spveial of the stieams Most of the commeice of the county 
passes thiongh Biistol, which is situated mainly in Gloueestershiie 
Agncultwe — In the hilly distiiets much of the land is unculti- 
vated and bairen, althoagh affouling some pastuiage for sheep 
There aie laige tiacts of iich meadow land along the banka of the 
iiveis, and the vale of Taunton is well adapted for wheat On 
account of the extensive damage fiequeutly caused m the lower 
giounds by floods, the Someiset Diainage Act was passed by 
pailianient 11th June 1877, pioviditig foi the appointment of 
commis&ioneis to take measures for the diainage of lands m the 
valleys of the Paiiet, lie, Yeo, Blue, Axe, Caiy, and Tone, wheio 
extensive damage is fiequeutly caused by floods The following 
table gives a classification of the holdings in 1876 and 1880 — 
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Out of a total area of 1,049,815 aeies theie were 867,469 acies iii 
1885 undei ciiltuie, of which 625,957 acies, oi iieaily thiec fouiths, 
weie 111 permanent pastuie, 68,863 under clovei and lotation 
glasses, 115,005 undci com ciops, 61,650 gieen ciops, 560 flax, 
and 6434 fallow Of tbo coin ciops the laigcst aiea — 49,199 acies 
— was occupied by wheat, bailey occupying 27,934 acies, oats 
24,783, beaus 11,349, pease 1576, and lye 164 About one half of 
the aiea under gieeu ciops was occupied by turnips, which coveied 
30,891 acies, mangold coming next \nth 10,867 acies, while 
vetches occupied 8881, potatoes only 7517, and caiiots 212 
Hoiscs in 1885 numbeied 34,848, of winch 23,229 weie used solely 
for puiposcs of agiiculluio The numbei of cattle was 236,899, of 
which 110,068 weie cows and heifcis in milk oi in calf Cattle 
feeding and daiiy-fanningaie the jnmcipal blanches of luishaudiy 
Laige niiinbcis of cattle aio biouglit fiom Devon to be giazed on 
the iich Someisetslure meadows Tbo distiict east and west of 
Wells, with that of Cheddai, is famed foi the cheese of that name, 
and choe&c is also extensively made in other districts Sheep, 
chiefly Loicesteis and Southdowns, aie giazed, the numbei m 1885 
being 601,020 Tbo number of pigs in 1885 was 111,719, and of 
poultry 414,803 In the extent of its oichards, chiefly apple tiees, 
Somerset comes next among the counties of England to Heiefoid 
and Devon, the aiea in 1886 being 23,660 acres Tho apples are 
piincipally made into ciJei, winch is tho common dunk of the 
peasantiy The aiea under market gardens was 759 acies, and 
under nuiseiy groinuls 170 acies There weie 39,850 acies m 1881 
under wood 

Aceoiding to the Landowneis Eotmn Somerset m 1873 w'as 
divided among 32,766 owners, possessing 940,483 acios, at an 
annual value ol £2,706,393, 18& , oi an average value all ovei of 
about £2, 17s 6d pei awe There weie 20,870 pioprietors, oi 
about 62 per cent , who possessed less thgij one aue, and 19,246 


acies were common land Tho following possessed over 9000 acies 
each —Viscount Poitman, 24,171 , Sn T D Acland, 16,320 , Sir. 
J H G Smyth, 13,643, Bail of Ilchestoi, 18,169, G F Luttroll,* 
12,732 , Eail of Cainaivon, 12,732, Eail Poulctt, 10,118 , A G 
Lethbiidge, 9103 , and Sii A A Hood, 9008 
Adnniiistt atwn and Population — Someiset compiiscs foity hun- 
dreds, two liheities (Hampton and Claieiton, Molls and Leigh), 
the cities of Bath (population 51,814 in 1881) and Wells (4634), 
pait (38,131) of the city of Biistol, and the municipal hoioughs of 
BiiJgwatoi (12,007), Chaid (2411), Glastonbniy (3719), Taunton 
(16,614), and Yeovil (8479) Foi pailiamentary pmposcs the 
county, which was founcrly divided into East, Mul, and West 
Someiset, was by the Act of 1885 paited out ra seven sepaiato 
divisions — Hoith, South, East, West (oi Wellington), Biidgwater, 
Fiome, and Wells The boiongh ot Fioino wws in 1886 mwged m 
its county distiict The city of Bath i etui ns two mombois, and 
a poitioa of the East Division of Biistol is within tho limits of 
tlio county In addition to tho boionghs the following uiban 
sanitaiy districts ate situated w'ltlnii the county — Burnham (1904), 
Olevodon (4869), a using watonng place, Fiome (9377), Midsomor- 
( Noiton (4122), Kadstock (3074), Sheptou Mallet (5822), Sttoet 
''2514), Wellrngton (6360), Weston-supei Marc (12,884), afavouiito 
watoimg-place, and Wivoliscombo (1624) The county has one 
couit of quaitex sessions, and is divided into twenty-two potty and 
special sessional divisions The city of Bath and the hoiough of 
Biidgwatci havo commissions of tho peace and separate courts of 
quaitoi sessions , and tho city of Wells and tho boiough of Yeovil 
have commissions of tho pieaec The county contains 489 civil 
paiishes, witlx pails of tliioo othois Ecclesiastically it corresponds 
closely to the diocoso of Bath and Wells From 273,677 in 1801 
tho iiopulation had increased in 1831 to 403,796, in 1851 to 443,916, 
in 1871 to 463,483, and in 1881 to 469,109, of whom 220,682 wore 
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males and 248,527 females The numbei of persons to an acre in 
1881 was 0 45 and of acies to a peuon 2 24 

Sistonj — Someiset, the land of the Siitnojsa.faii, is one of the 
West Saxon shires wluch grev, bygiadual conquest fiom the Wcl-.li, 
as opposed to the Meician shiies mapped out round a town and 
called by its name The name may w ell enough be what it '•eems at 
fiist sight, as it is called in Wel'h JJ’lticI yt-Tiaf, and in Latin some- 
times ssstna legio Anyhow the land beais the name of the folk 
There has never been any cential town oi acknowledged capital, 
though Someiton beais a name cognate with the land j^ssizet,, 
elections, and the like ha've been held at different places at diffcient 
times Theie IS no distinct name foi the land eailiei than the English 
conquest , it does not pieserve the name of anje Biitish tube, like the 
neighbonrmg Damnonii and Duiotnges But theie aie abundance 
of remams both of prehistoiic and of Roman times, beginning with 
the stones ivhich have giien their name to /S'tanton Diew and the 
great giant’s chambei atWellow Many of the hills aieci owned with 
camps, as Cadbury, se\ en acres in extent, the remains on Hampton 
Down, near Bath, the fortress of ilaesbuiy Castle, lemaikably well 
preserved, the camp on Worlebiiry Hill, containing a numhei of hut 
uicles, Dolbuiy camp on the Meudips, of great extent and sm- 
rounded by a stone ditch and lampart, and Hoi ton Fitzwarren, near 
Taunton At Bath the Romans had an important city, Aqim Suhs, 
on the line of tbe “ fosse ” which crossed the centre of Somerset, 
skiiting the eastern ridges of the Mendips by Shepton Mallet and 
Ilcliester (IcJiahs) to the ancient Moi idtinioa From Ilehestei an- 
other Roman load passed to Dui noiiuin (Doichestei) From Brean 
Down, where there was a Roman poit, a road crossed south-east- 
wards by tbe Mendips and Shepton ilallet to Suyiiochmuni (Salis- 
bury) The completeness of the Roman occupation is evidenced 
not only by the vaiiety and impoitance of the lelies which have 
been discoveied, hut by the wide aiea ovei which theyr aie spiead 
That lead was wrought by the Romans in the Mendips is eiidenced 
by laniiim found at vauous places beaiing tbe impeiial stamp , 
from the remams of old potteiy kilns that hare been discoieied it 
would appear that this industiy then as now was of considerable 
impoitance , the foundations of Roman villas aie very common, and 
there are many lemaikably fine specimens of Roman pavements 
After the withdiawal of the Roman pow^’er, the distiict formed 
part of the Biihsh kingdom ot Damnonia or West Wales, and it 
plays its part in the legends of Arthur, which seem to ha\e giown 
out of the histoiy of that kingdom The leligions history gatheis 
lound the Isle of Avalon and its mouasteiy, known in Welsh as 
Ynysvitiin and m English as Glastonbmy, names of somewhat 
uncertain origin and use, and which must not be jnessed too 
strongly’- Wild legends connect tbe place wutli Joseph of 
Arimathiea and a ciowd of saints fiom Ii eland and elsewheie It 
IS enough to say that it undoubtedly was a religious house, though 
peihaps of no very great antiquity’-, befoie the English conquest 
reached so fai, and that it was the one gieat church (as Exeter w'as 
the one great city) which lived on nninteriuptedly thiough the 
English conquest That conquest began in 577 with the campaign 
of Ceawlin, wdien, after the battle of Deoiham, he took Gloucestei, 
Cirencester, and Bath and advanced his frontier to the Axe This 
was the last heathen conquest , befoie the second advance under 
Cenwealh the West-Saxonshad become Chiistians His two victoiies 
in 652 and 668 cairied the English frontier to the Paiiet, and took 
in Glastonbmy The later stages aie less cleat , Centwine in 672 
“ drove the Bietwealas to the sea,” and Ine fought -vnth the Welsh 
king Gerest m 710 and made Taunton a holder fortress at some 
time before 722 By this time the conquest was complete In 
the Danish wars iElfred in 878 found slieltei at Athelney and tlien 
went forth to his victory at Ethandun (Edmgton in Wiltsline), 
after which peace was made w’ltli the Danes at Wedmore We 
heal of several later Danish invasions, but the Danes nevei made 
any settlements Undei Edward the Confessoi Somerset formed 
part of the eaildom, first of Swegen and then of Haiold It prob- 
ably submitted to the Horman Conqueioi after the taking of 
Exeter m 1068, and an English levolt in the next year was put 
clown In 1088 Ilchester stood a siege in the cause of WiRiam 
Rufus, and the county plays its part in the wars of Stephen 
Duiing the Middle Ages onward to the period of the civil war the 
historical events of Somerset — ^I’suth the exception of the episode 
of Peikiu Waibeck, who seized and abandoned Taunton in 1497 — 
are chiefly associated ivith Bristol {qv) The gieat mass of the 
people, especially those m the towns, took the Pailiament side in 
the gieat confiict, but fiom 1643 to 1645 the shiie -was in the 
hands of the Royalists, with the exception of Taunton, which held 
out heioically undei Blake till lelieved by Faiifax on tbe 11th 
May of the latter year, winch was followed hy othei successes 
until the whole district was legaiiied by the Cromwellian party 
The continuance of a stiong Pmitan feeling in the district Avas 
evidenced forty years latei by the support given to the Monmouth 
lebellion, the latest histoiical event of special importance con- 
nected with the county 

The history of the county and its existing remains of antiquity 
have been laigely affected by its ecclesiastical history Fust part 
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of the single bishopiic of Wessex at Winchester, then of that of 
Slieiboine, the land of Sumois.etan became a distinct diocese in 
909 with its bishopstool at Wells The seat and stjle of the bishop 
have changed several times, hut the boundaries of tbe diocese have 
changed i emaikably little H ow here except in Sussex have the shire 
and the diocese been so neaily the same thing at all times The 
gieat possessions of the hishopiie and of the abbey of Glastonbury 
led to a lemaikable lack of castles m the mid part of the county, 
and also tended to ovei shadow all other ecclesiastical foundations 
Eien 111 the othei parts of the county castles aie not a prominent 
ftatuie, and no monastic church leinains peifeet except those of 
Bath and its cell Dunstei To Bath the bishopstool ’was removed 
in loss, and after some shiftings, including a tiansfer to Glaston- 
buiy, the double style of Bath and Wells was established, the 
monks of Bath and the canons of Wells forming two separate 
chapteis foi the bishop At the dissolution of monasteiies Bath 
was suppiessed, AVells became the sole Jehapter, but tbe name ot 
Bath w as still kept m the bishop’s style The monastery of Glaston 
buiy was destioyed, as were most of the smaller monasteries also 
Of those which have left any lemains, Woodspnng, Montacute 
(Clnniac), Cleeve (Cistercian), and Michelney are the most lemark- 
able Athelney, founded by ARfred on the spot where he found 
sheltei, lias utterly peiished Montacute and Dunster fill a place 
in both ecclesiastical and militaiy histoiy The castle of Robert 
of Moitaiu, the Conqueroi’s hi other, was built on tbe peaked bill 
{mo/is aautm) of Leodgaiesburh, where the holy cross of Walthem 
was found The piioiy arose at the foot Dunster, one of the few 
inhabited castles in England, stands on a hill crowned by an English 
mound Besides these there are also i emams at Hunney and Castle 
Caiey, but castles aie not a strong point in Somerset antiquities 
In ecclesiastical aichitectuie the tw’o great chuicbes of Wella and 
Glastonbmy supply a gieat study of the development of the 
eailiei Pointed style out of Romanesque But the architectural 
stiength of the county lies in its gieat paiish, churches, chiefiy in 
the Peipendiculai style, of which they piesent a characteristic 
vaiiety In the same stjle among greater’ chmehes are Bath 
abbey, Sheiboine minster in Dorset, and Saint Mary Redcliff at 
Bristol (locally in Someiset and till lately in the diocese), a parish 
church on the type of a minster Of earliei woik there is little 
Noiman, and hardly any Piiinitive Romanesque, but there is a 
cbaiacteiistic local style in some of the smalloi buildings of the 
14th centmy The earlier chuichcs wreie often cruciform, and 
sometimes with side toweis In domestic remams no distiict is 
iicliei , Someiset stands alongside of Hoitliamptonshiie owing to 
the ahuudance of good stone in both Clevedon Court is a very 
fine inhabited manor-house of the 14th centuiy, and the houses, 
great and small, of the 15th, 16th, and 17th. centuiies are endless 
Indeed, tbe style has never quite gone out, as the gable and the 
niulhoned windowr have lingered on to this day Barrington Court 
in the 16th centuiy and Montacute House in the 17th are ^ecially 
line examples Theie aie also some vciy fine barns, as at Glaston 
bmy, Wells, and Pilton 

Among the moie illustrious natives of Somersetshire are Dunstan, 
Roger Bacon, John Locke, Admiral Blake, Pym, Bishop Ken, 
Fielding, Cudwoith, and the poet Daniel 

See Collmson, JBisio) y of Somersetshire, 3 \oIs , 1791 , Phelps, Model n Somerset 
shite, 1839 , Pioceedinqs of the Somersetshire Archnolorjual and Natural History 
Society, Ejton, Somerset Sutvey, 2 voTs, 1880, Hunt, Diocesan History of Bath 
and }VelU, 1885 , Fieeaian, English Tovms and Districts, pp lOS sg 

SOMEESET, Edwaed Seymour, Puke oe (c 1500- 
1552), eldest biother of Jane Seymont, Henry VIII ’s 
third wife, was created earl of Hertford in 1537, on the 
biith of his nephew, afterwaids Edward VI In 1544 
he commanded in the war with Scotland, and sacked 
Edinburgh Next year he again commanded against the 
Scots , and he was employed by Henry in many important 
negotiations throughout the latter part of his reign On 
the accession of Edward VI he was made protector by 
the council, and was soon afterwards created dnke of 
Somerset He at once made use of his power to encour- 
age the extreme Eeformers, and a general destruction of 
ecclesiastical works of art was the result In Septeipber 
1647, finding the Scots unwilling to listen to his pro- 
posals for a marriage between Edward and Mary Stuart, 
he marched an army into Scotland and won the battle of 
Pinkie Cleugh, — a worthless victory, which only threw 
Scotland into the arms of France War with that countiy 
followed, and the result was the loss of Boulogne 
Equally disastrous was the protector’s domestic pohoy 
He was animated by a dislike of arbitrary government, 

, and by a desire to improve the condition of the poor, but 
was at the Same time a slave to his own ambition He 
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pushed on the Protestant Eeformation with inconsiderate 
speed, repealed the Treason Acts of Henry VIII ’s reign, 
and issued a commission to inquiie into agricultural 
distress The agitation into which these measures threw 
the country produced insurrections in the west and east, 
which were with some difficulty suppressed Irritated by 
his arrogance, rashness, and incapacity, the council, in 
October 1549, turned against him, deprived him of the 
protectorate, and confined him in the Tower Eeleased in 
1550, he recovered much of his influence through the 
misgovernment of his successors, and contemplated a 
return to power at their expense His plans being dis- 
covered, he was tried on a charge of felony, and executed 
on January 22, 1552 His popularity was immense, and 
in some respects deserved, but he aspired to a tyranny, 
and had he retamed or recovered powei he would have 
gone far towards ruining the nation 
Authorities — Holinshed’s Chronicle , Calendms of State Papeis 
for the Reign of Edward VI , Strype’s i/emoiiaZs, Fioude’s^wZorj/ 
of England 

SOMERSET, Robert Caee, Earl of (c 1590-1645), 
came of a good Scottish family, the Kers of Fermehurst 
The date of his birth seems uncertain, but he was a lad 
when James I ascended the English throne When this 
event occurred Carr gave up the position which he had 
hitherto occupied as page at the Scottish court, and sought 
for a time to make his fortune in France Returning to 
England he entered the service of Loid Hay, and soon 
attracted the attention of the king Entirely devoid of 
all higher qualities, Carr was endowed with good looks, 
excellent spirits, and considerable personal accomplish- 
ments These advantages were sufficient for James, who 
knighted the young man and at once took him into 
favour In 1607 an opportunity enabled the king to con- 
fer upon him a more substantial mark of his affection 
Sir W Raleigh had through his attainder forfeited his life- 
inteiest in the manor of Sherborne, but he had previously 
executed a conveyance by which the property was to pass 
on his death to liis eldest son This document was, 
unfortunately, rendered worthless by a flaw which gave 
the king eventual possession of the property Acting on 
Salisbury’s suggestion, James resolved to confer the manor 
on Car] The case was aigued at law, and judgment was 
m 1609 given for the mown Lady Raleigh received 
some compensation, apparently inadequate, and Carr at 
once entered on possession His influence was already 
such that m 1610 he persuaded the king to dissolve the 
parliament, which had shown signs of attacking the 
Scottish favourites Next year Carr was made an Enghsh 
peel, and took his seat in the House of Lords as Viscount 
Rochester Shortly afterwards he became a pnvy coun- 
cillor, and in the autumn of 1613 he was created eail of 
Someiset In 1614 he became lord chamberlain 
He was now at the zenith of his power, but the event 
had aheady occurred which was to piovehis rum Before 
1609, while still only Sir Robert Can, he had commenced 
an intrigue witli Lady Essex In 1613 that lady set 
about procuring a divorce from her husband, with the 
object of afterwards marrying Carr James favoured the 
cause of Lady Essex, the court pionounced a deciee of 
divorce, and m December 1613 she mairied the earl of 
Somerset Ten days before the court gave judgment, Sir 
Thomas Overbury, who apparently knew facts concerning 
Lady Essex which would have been fatal to her success, 
was poisoned in the Tower No idea seems to have been 
entertained at the time that Lady Essex and her fntuie 
husband were imjilicated For two years more Somerset 
continued to exercise a paramount influence over James, 
and it was not till 1615 that his airogaut behaviour 
began to alienate the king His fall was due, however, 
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not to the loss of the king’s favour nor to the combination 
at court against him, but to tbe discoveiy of the circum- 
stances of Overbury’s death In July 1615 Somerset 
obtained a full pardon from the king for all offences which 
he might have committed Soon afterwards the truth 
about the murder came out Coke and Bacon were set to 
unravel the plot Aftei four of the principal agents had 
been convicted and punished, the earl and countess were 
brought to trial The latter confessed, and of her guilt 
there can be no doubt Somerset’s share is far more diffi- 
cult to discover, and probably will never be fully known 
The evidence against him rested on meie presumption, 
and he consistently declaied himself innocent Probabili- 
ties are on the whole in favour of the hypothesis that he 
was not more than an accessory after the fact James let 
matters take their course, and both earl and countess were 
found guilty The sentence was not carried into effect 
against either culprit. The countess was pardoned 
immediately The earl appears to have refused to buy 
forgiveness by concessions, and it was not till 1624 that 
he obtained his pardon Thenceforward he disappears 
from public view He died, without heirs, lu 1645 

Authorities — State Tnals, Oaieio Letters, Life and Letters of 
Bacon, ed Spedding, Spedding, Studies in Enghsh Histoiy , 
Gaidinei, History of England 

SOMERVILLE, previous to its recent incorporation 
with Boston a city of the United States, in Middlesex 
county, Massachusetts, lying on Mystic river, 2 miles 
north-west of the Boston state-house It was named in 
honom of Richard Somers, a naval officer, and was incor- 
poiated as a city in 1872 The population was 24,933 in 
1881 Glass-woiks, bottle-works, flom-mills, a bleacheiy, 
and a brass-tubing factory are among the industiial 
establishments 

SOMERVILLE, Mary (1780-1872), scientific writei, 
was the daughter of Admiial Sir William Geoige Faiifax, 
and was horn 26th December 1780 in the manse of Jed- 
bmgh, the house of her mother’s sister, wife of Dr Thomas 
Somerville, authoi of J/y Oivn Life and Times, whose son 
was her second husband She received a rather desultory 
education, and mastered algebra and Euclid in secret 
after she had left school, and without any extraneous help 
In 1804 she mairied her cousin Captain Samuel Greig, who 
died in 1806, and m 1812 she mariied another cousin, 
Dr Wilham Somerville, inspector of the army medical 
board, who encouraged and greatly aided her in the study 
of the physical sciences After her marriage she made 
the acquaintance on the Continent and in London of the 
most eminent scientific men of the time, among whom her 
talents had atti acted attention before she had acquired 
general fame, Laplace paying her the compliment of 
stating that she was the only woman who understood his 
works Having been requested by Loid Brougham to 
translate for the Society for the Diffusion of Useful Know- 
ledge the Mecanique Qekste of Laplace, she greatly 
popularized its form, and its publication lu 1831 undci the 
title of The Mechanism of the Heavens at once made her 
famous She was elected an honorary member of the 
Royal Astronomical Society, and hei bust by Chantrey was 
placed in the hall of the Royal Society of London Hei 
other works are the Connection of tfie Physical Sciences 
(1834), Physical Geography (1848), and Molecular and 
Microscopic Science (1869) Much of the popularity of her 
writings is due to then clear and crisp style, and the 
undeilying enthusiasm for her subject which pervades 
them lu 1835 she received a pension of ^£300 from 
Government She died at Naples 28tli November 1872 
In the following year there appeared her Personal 
Becollections, consistmg of reminiscences written during 
her old age, and of great interest both for what they 
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reveal of Iter own character and life and the glimpses 
they afford of the literary and scientific society of bygone 
times 

SOMME, a department of northern France, formed in 
1790 of a large part of the province of Picardy (compris- 
ing Vermandois, Santerre, Amienois, Ponthieu, Vimeu, 
and Marquenterre) and a small portion of Artois It 
IS bounded on the N by Pas-de-Galais and 17ord, E by 
Aisne, S by Oise, and S W by Seine- Inf erieure, and 
its sea-coast extends 28 miles along the English Channel 
Two streams flowing into the Channel — the Authie on 
the north and the Bresle on the south-west — bound it in 
these directions The surface consists of great rolling 
plains, generally well-cultivated and very fertile The 
highest point, hardly 7 00 feet above the sea, lies in the 
south-west, not far from Aumale From the mouth of the 
Authie to the Bay of the Somme the coast is lined with a 
belt of sand-dunes about 2 miles broad, behind which is 
the Marquenterre, a tract of 50,000 acres reclaimed from 
the sea by means of dykes and traversed by drainage 
canals The Bay of the Somme, obstructed by dangerous 
sand-banks, but containmg the three ports of Crotoy in 
the north, St Valery in the south, and Houidel in the 
south-west, has also been considerably encroached upon 
by the same methods Next come the shingle banks, 
behind which the low fields of Cayeux (25,000 acres) 
have been reclaimed, and then at the hamlet of Ault 
commence the chalk cliffs, -which continue onwards into 
Normandy The river Somme traverses the department 
from south-east to north-west for a distance of 125 miles, 
through a mar&hy valley abounding in peat Commanded 
by Ham, P^ronne, Amiens, and Abbeville, this valley 
forms a northern line of defence for Pans Apart from 
the water-power it supplies, the Somme is of great com- 
mercial value, being accompanied by a canal all the way 
fiom its source wherever it is not itself navigable From 
Abbeville to St Valeiy its lower course foims a maritime 
canal 165 feet wide, 13 feet deep, and 8 to 9 miles long, 
capable of bearing at high tide vessels of 300 tons burden 
From St Valery to the open sea the channel is bounded 
on the south by a towing-path embankment 2 miles long, 
and on the north by a dyke, capable of being laid under 
watei, 1 mile long, and there the current hollows out a very 
variable bed accessible at certain tides for vessels of 500 
tons The most important affluents of the Somme — the 
Ancre from the north-east by way of Albert and Corbie, the 
Avre from the south-east by Eoye, and the Selle from the 
south by Conty — -join the mam stream at Amiens The 
Authie and the Bresle are respectively 65 and 15 miles ' 
long The latter ends in a maritime canal about 14 feet 
deep between Eu and Treport The mean temperature is 
lower than that of Pans (49° Fahr at Abbeville) Earn 
falls on 175 days per annum (33 inches at Abbeville) 

Of the total aiea of 1,522,520 acres, 1,178,184 acres aie under 
tillage, 68,844 are under meadows and pasture land, 133,837 aie 
occupied by wood, while 30,514 acies aie heaths oi uncultivated 
tiacts In 1881 the live stock included 78,069 hoises, 940 
mules, 6125 asses, 140,512 cattle, 449,675 sheep (wool clip 1117 
tons), 82,755 pigs, 21,726 goats, there were also 27,902 hives 
(116 tons of honey and 36 of wax) The depaitment, especially 
in the north-east, is one of the best-cnltivated in France Beetioot 
for sugai IS the staple crop of the Peronne arrondissement , cereals, 
fodder, oil plants (especially the poppy), hemp, and potatoes are 
grown throughout the depaitment, the lattei moxe largely on the 
seaboard No wine is grown, but the cider harvest of 1883 
amounted to 8,904,100 gallons, and beer is a common beverage 
In 1884 there were giown 7,072,106 bushels of wheat, 1,810,437 of 
meslin, 1,008,932 of lye, 1,789,089 of barley, 4207 of buckwheat, 
11,197,892 of oats, 4,930,067 of potatoes, 1,161,665 tons of beetioot 
for sugar, and 208,686 tons of beetroot for fodder, 40 tons of hops, 
242 tons of hempseed, 651 tons of hemp fibre, 1123 tons of flax, 5246 
tons of colza seed, and 240, 311 tons of fodder Peat-cutting (84,335 
tons in 1882) gives employment to 2640 hands, the best qualities 
and the deepest workings being in the valley of the Somme, between 
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Amiens and Abbeville The peat of infenoi quality is burned on 
the spot and the ashes used as manure Textile industries empby 

36.000 hands The linen and hemp manufacture is carried on in 
diessing establishments and spinning and weaving factories uitli 

50.000 spindles, 2250 power-looms, and 4000 hand-looms, and 
the manufactuies compnse canvas for packing and sail making, 
and linen (including damask) Cotton is spun by 72,800 spindles 
and woven by 745 power-looms and 5000 hand-looms Moleskins 
and velvets for upholstery and other purposes are among the 
articles nianufactuied Vool is wionght in 44 establishments 
with 124,000 spindles, 120 power-looms, and 400 hand-looms, pio- 
duciug yarns of all kinds, “Scotch cashmeies,” “China satins,” 
serges, merinos, repps, poplins, Tulles, embroideiy, laces, 
iibbons, plush, caipets, cotton, and woollen hose are also manu- 
factured The last industry employs half the population of 
Santeire About 6400 workmen are engaged in the iron and 
copper industries, steam-engine and boiler making, and the pro- 
duction of spinning mill machinery, railway plant, and umbrella 
frames The arrondissement of Abbeville is the centie of a great 
lock-manufacture, employing from 4000 to 5000 workmen There 
aie also chemical factories, bleachoiies, tanneries, paper-mills 
(470 bands, product 6108 tons in 1881), saw-mills, and soap and 
candle works Beetioot sugai is mauufactuied in 66 establish- 
ments (5090 horse powei and 6450 woikmen) In 1881 53,177 
tons of sugar were pioduced and 2,247,146 gallons of spirit distilled 
from the molasses and the beet The total numbei of hands 
employed in the industries of the depaitment is 64,000, and the 
total hoise power 13,181 Thiity-seven decked boats mth 400 
hands are engaged in the deep-sea fishenes, in the coast fishery 132 
small boats with 300 hands Cereals, horses of the Boulogne or 
Noiman breed, cattle, hemp and linen, and the manufactured goods 
aie the exports of the depaitment Vegetables and other food- 
stuffs are sent to England, and shingle for the manufacture of 
eaithenware Besides the law materials for the manufacturing 
industiies, wines, timber, dye-stuffs, and coal (727,783 tons lu 
1882) are imported Theie aie 385 miles of national and 5033 
miles of local roads, 119 miles of navigable rivei oi canal, and 379 
miles of railway Administratively the depaitment compii&es 5 
ariondissenients (Amiens, Abbe-ville, Doullens, Montdidier, and 
Peionne), 41 cantons, and 836 communes The population m 1881 
was 550,837 The department constitutes the diocese of Amiens, 
which city (population in 1881, 67,874) is also the seat of a court 
of appeal and the headquarters of the 2d corps d’armde, m which 
the department is included 

SOMMEEFELD, an industrial town of Prussia, in the 
province of Brandenburg, lies on the Lubis, 40 miles 
to the south-east of Frankfort-on-the-Oder Its manu- 
factures of woollen cloth are important, — the annual value 
of the goods produced being upwards of half a million 
sterling , and it also contains finishing and dye works, an 
iron foundry, boiler-works, &c The population in 1885 
was 11,364, almost all Protestants. 

SOMNAMBULISM See Sleep, m'pra, p 157 

SOMNi-TH, an ancient but decayed city of peninsular 
Guzerat, India, with a population in 1881 of 6644, mostly 
Mohammedans, is situated on a bay of the Arabian Sea, 
in 20° 53' N lat and 70“ 24' E long The port, which 
IS called Verdwal, is distinct from the city pioper (Devar 
Pattan, Somn^th-Pattan, oi Prabhas) The latter occupies 
a prominence on the south side of the hay, is surrounded 
by massive fortifications, and retains in its rums and 
numerous tombs many traces of its former greatness as a 
commercial port But the city was most famous for the 
temple just outside its walls in which stood the great idol 
01 rather columnar emblem of Mahadeo called Somn4th 
(Moon’s lord), which was destroyed by Mahmfid of Ghazni , 
see the details in vol xv p 287 For the so-called 
“ gates of Somn^th,” now at Agra, see Ghazni, vol x p 
660 The temple was again plundered by A14 el-Din in 
1300, and appears to have been converted into a mosque 
See Yule’s edition of Marco Polo, vol ii p 389 sg 

SONDEESHAUSEN See Sohwaezbtjeg-Sonders- 

HAHSEN 

SONNET (Ital Sonetto, dim of /S'mm, Fr Sonnet) 
The sonnet in the literature of modern Europe is a brief 
poetic form of fourteen rhymed verses, ranged according to 
prescription It does not, however, belong to what has been 
called, properly perhaps, under Eondeatj (2 v ), the poetry 
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of ingenuity Although in a language like the English it 
does no doubt rec^uire considerable ingenuity to construct a 
satisfactory sonnet of octave and sestet running upon tour 
rhymes, this ingenuity is only a means to an end, the end 
being properly that a single uave of emotion, when 
emotion is either too deeply charged with thought, or too 
much adulterated with faucy, to pass spontaneously luto 
the movements of pure lyric, shall be embodied lu a single 
metrical flow and return "Whether any given sonnet be 
composed like that of Piei delle Vigne (of two quatrains 
with rhymes running a, b, a, b, a, b a, b, and of two 
tercets with rhymes lunning c, d, e, c, d, e), or whether the 
verses be arranged (on the authoiity of Shakespeare and 
Drayton) in three quatrains of alternate rhymes clinched 
by a couplet, or, as in the sonnet of Petrarch, in an octave 
of two ihymes and a sestet of either two or three rhymes, 
— m each case the pecuhai pleasuie which the ear derives 
from the sonnet as a metrical form lies in the number and 
arrangement of the verses being pi em ibed, and distinctly 
recognizable as being pi escribed That the impulse to 
select foi the rendering of single phases of feehng or 
reflexion a certain recognized form is born of a iiatuial 
and universal instinct is perhaps evidenced by the fact 
that even when a metrical aiiaagement discloses no 
structural law demanding a prescriptive number and 
arrangement of verses, the poet willneveitheless, m certain 
moods, choose to restiict himself to a piesciibed numbci 
and arrangement, as in the cases of the Italian sto niello, 
the Welsh ifnkwj, and the beautiful rhymeless short odo 
of lapauese poetiy, for the knowledge of which we are 
mdabted to Mr Chambeilain And peihaps, if space 
permitted us to probe the mattei deeply, we should find 
that the recognized prescription of form gives a sense of 
oneness that nothing else save the refiain can give to a 
poem which, being at once too long foi a stanza m a 
senes and too short to have the self-sustaining power of the 
more extended kinds of poetic ait, suffers by suggesting to 
the eai a sense of the fragmeutary and the inchoate It is 
not then meiely the numbei of the veises, it is also then 
arrangement as to rhymes, — an arrangement leading the 
eai to expect a pi escribed sequence and then satisfying 
that expectation, — which entitles a form of fouiteen verses 
to be called a sonnet 

Hence the so-called iriegulai sonnets of S T Coleridge, 
which lead the eai of the reader to expect the pleasure of 
a prescribed arrangement when what they have to offer is 
a pleasure of an exactly opposite kind — the pleasure of an 
absolute freedom from prescribed airangemeut — aie im- 
satisfactoiy, while (as tho present wnter has often pointed 
out) the same poet’s fouiteen-line poem, “Woik without 
Hope,” in which the reader expects and gets freedom from 
prescription, is entirely satisfactory This same little 
poem of Coleridge's also affords an excellent illustration 
ol another point in connexion with the sonnet If we 
trace the history and the development of the sonnet from 
Pioi della "Vigne to Eossetti we shall find that the poet’s 
quest from the very first has been to wiite a poem in 
fourteen verses so arranged that they should, better than 
any other numbei and ariangoment of veises, produce a 
certain melodic effect upon the ear, and an effect, more- 
over, that should bear iteration and reiteration in other 
poems similarly constructed Now if wo ask ourselves 
whether, beautiful as is this poem, “ Woik without Hope,” 
taken as a single and oiigmal metrical arrangement, we 
should get out of a series of poems modelled line foi line 
upon it that pleasure of iteration which we get out of a 
senes of Petiarchan sonnets, wo shall easily see why the 
regular sonnet of octavo and sestet on the one hand, and 
what IS called the Shakespearean sonnet on the other, have 
survived all othei competing forms 
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In modem Europe the sonnet has always had a peculiar 
fascination foi poets of the first class — poets, that is, lu 
whom what we have called poetic energy (see Poetuy) and 
plastic powei aie equally combined It would seem that 
the veiy fact that the sonnet is a recognized structure sug- 
gestive of mcie art — suggestive in some measme, indeed, of 
what Schiller would call “ sport ” in ai t — has drawn some 
of the most passionate poets in the world to the sonnet as 
the medium of then sinceiest utterances "Without being 
coldly aitificial, like the londeau, the sestina, the ballade, 
the villanelle, &c , the sonnet is yet so artistic in structme, 
its form IS so univeisally known, lecognized, and adopted 
as being artistic, that the too fervid spontaneity and 
reality of the poet’s emotion may be in a certain degree 
veiled, and the poet can whispei, as from behind a mask, 
those deepest secrets of the heart which could otherwise 
only find expression in purely dramatic forms 

'That the sonnet was invented, not in Provence, as French 
critics pretend, but in Italy in the 13th centuiy, is pretty 
deal, but by whom is still peihaps an open question Mr 
S "\Vaddington {Sonnets of Living Wnteii) and several 
other contempoiaij ciitics attribute to Fia Guittone tho 
honour of having invented the foim But Mi 3 A 
Symonds has reminded us that the sonnet beginning Feib 
cU amoi e, attributed to Piei clelle Vigne, secielary of state 
in the Sicilian court of Predeiick, has claims which no 
student of early Italian poetiy can ignore 

As regards English sonnets, whether the Petrarchan and 
the Shakespeaiean aie leally the best of ail possible forms 
we need not inquire But, inasmuch as they have become 
so vital and so dominant ovci other sonnet forms that when- 
evei WG begin to read the first veiso of an English sonnet 
we expect to find one oi other of these lecognized i by me- 
an angements, any depaitme fiom these two airangomenls, 
even though the result be such a magnificent poem as 
Shelley’s “Ozymandias,” disappoints the expectation, bafllcs 
the eai, and brings with ifc that sense of the fiagmeataiy 
and the inchoate to winch we have before alluded It, 
howevei, some writer should arise wuth sufficxent originality 
of metiical endowment and sufficient poetic power to do 
what Keats, in a famous experiment of his tried to do 
and failed, — impress the public ear with a new sonnet 
structure, impress the public eai so powerfully that a new 
kind of expectance is created the moment the first voise 
of a sonnet is recited, — then there will be thice kinds 
of English sonnets instead of two 

With regard to the Petiaichaii sonnet, all critics aie 
perhaps now agreed that, while the form of tho octave is 
invaiiahle, the form of the sestet is absolutely fieo, save 
that the emotions should govern the aiiangcmeut of the 
versos But as regards the division between octave and 
sestet, Mr Mark Pattison says, with great boldness, but 
peihaps with truth, that by blending octave with sestet 
Milton missed the veiy object and end of the Petiarchan 
scheme Another critic, however, Mr Hall Game, in his 
preface to Sonnets of Thee Centuries, contends that by 
making ‘‘ octave flow into sestet without break of music 
or thought ” Milton consciously or unconsciously invented 
a new form of sonnet , that is to say, Milton, in his uso 
of the Petrarchan octave and sestet foi tho embodiment 
of intellectual substance incapable of that partial disin- 
tegration which Petrarch himself always oi mostly sought, 
invented a species of sonnet which is English, m impetus, 
but Italian, oi partially Italian, in structure Hence this 
critic, like Mr William Sharp (Sonnets of this Century), 
divides all English sonnets into four groups — >(1) sonnets 
of Shakespearean structure, (2) sonnets of octavo and 
sestet of Sliltonic structure , (3) sonnets of contompoiaiy 
struct uio, ^ e , all sonnets on the Petrarchan model ni 
which the metrical and intellectual “wave of flow and 
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ebb ” (as origiually formulated by the present writer in a 
sonnet on the sonnet, \’iliich liao appealed in most of the 
recent anthologies) ib stiictly obser\ed, and in wliich, 
while the rhyme-arrangement ot the octave i& invariable, 
that of the sestet is free , (4) sonnets, of miscellaneous 
structure. 

With regard to vhat is called the contemporary form, 
— a Petrarchan arrangement vith the sestet di\ided very 
sharply from the octave, — the crowmng difficulty and the 
crowning triumph of the sonnet writer has always been to 
so handle the rhythm ot the prescribed structure as to 
make it seem in each individual sonnet the inevitable and 
natural rhythm demanded by tbe emotion which gives the 
individual sonnet birth, and this can perhaps only be 
achieved when the richness and apparent complexity of 
the rhyme-arrangement is balanced by that perfect lucidity 
and simplicity of syntax which is the special quest of the 
‘‘ sonnet of flow and ebb ” 

The wave theory has found acceptance with most recent 
students of the sonnet, such as Rossetti and the late Mark 
Pattison, Mr J A Symonds, Mi Hall Came, and Mi 
William Sharp Mr Symonds, indeed, seems to hint that 
the very name given by the Italians to the two tercets, 
the volta or turn, indicates the metrical meaning of the 
foim “The striking metaphorical symbol," says he, 

“ drawn fiom the obseivation of the swelling and declining 
wave can even in some examples be applied to sonnets 
on the Shakespearean model, foi, as a wa\e may fall 
gradually or abruptly, so the sonnet may sink with stately 
volume or with precipitate subsidence to its close 
Rossetti furm&hes incomparable examples of the former 
and more desirable conclusion, Sydney Dobell, in Home iti 
Wcu Time, yields an extreme specimen of the latter ” 

And now as to the Shakespearean sonnet Some very 
acute critics have spoken as if this, form were merely a 
lawless succession of tliiee quatiams clinched by a couplet, 
and as if the number of the cxuatiaius might just as well 
have been two or four as the present presciibed numbei 
of three If this weie so, it would unquestionably be 
a serious impeachment of the Shakespearean sonnet, for 
save in the poetry of ingenuity no metric ariangement 
IS otherwise than bad uuless it be the result of a deep 
metrical necessity 

If the prescriptive arrangement of three quatrains 
clinched by a couplet is not a metrical necessity, if it is 
not demanded in order to prevent the couplet from losing 
its power, such an arrangement is idle and worse than 
idle , just as, m the case of the Petrarchan sonnet, if it can 
be shown that the solid unity of the outflowing wave can 
be maintained as completely upon three rhymes as upon 
two, then the restriction of the octave to two rhymes is 
simple pedantry But he who would test the metrical 
necessity of the airangement in the Shakespearean sonnet 
has only to make the experiment of writing a poem of two 
quatrains with a couplet, aud then another poem of four 
quatrains with a couplet, iii ordei to see how inevitable is 
the metrical necessity of the Shakespearean number and 
arrangement for the achievement of the metrical effect 
which Shakespeare, Drayton, aud others sought While 
in the poem of two quatrains the expected couplet has 
the sharp epigrammatic effect of the couplet in ordinary 
stanzas (such as that of ottava o ima, and as that of the 
Yen%s and Adonis stanza), destroying that pensive sweet- 
ness which is the chaiacteristic of the Shakespearean 
sonnet, the poem of foui quatrains is just sufficiently long 
for the expected pleasure of the couplet to be dispersed 
and wasted 

The quest of the Shakespearean sonnet is not, hke that 
of the sonnet ofpctave and sestet, sonority, and, so to speak 
metrical counterpoint, but sweetness , and the sweetest of 
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all possible arrangementb in English veisification is a 
succession of decabj liable quatrains in alttiuale ihymes 
knit together and clinched by a couplet — a coupibt coming 
not so far from the initial verse as to lose its binding 
jiower, and yet not so near the initial verse that the ling 
of epigram di&tuibs the “linked sweetness long diawn 
out” of this movement, but sufficiently near to shed its 
influence over the poem back to the initial veise A 
chief part of the pleasure of the Shakespeaiean sonnet 
IS the expectance of the climacteric rest of the couplet 
at the end Cjust as a chief part of the pleasure of the 
sonnet of octave and sestet is the expectance of the 
answering ebb of the sestet when the close of the octave 
has been reached), and this expectance is gratified too 
early if it comes after two quatrains, while, it it comes 
after a greater number of quatrains than three, it is 
dispersed and wasted altogether 

The French sonnet has a regular Petrarchan octave 
with a sestet of three rhymes beginning with a couplet 
The Spanish sonnet is also based on the pure Italian type, 
and lb extremely graceful and airy The same may he 
said of the Portuguese sonnet — a form of vhich the 
illustrious Camoens has left neaily three hundred 
examples (t w ) 

SOPHIA DOROTHEA (1666-1736), the daughter and 
heiress of Duke Geoige William of Brunswick-Luneburg- 
Celle, was born on September 15, 1666 On November 
21^ 1682, she was mariied to Prince Geoige Louis of 
Hanover, afterwards George I of England, to whom shr 
boie in 1683 a son, afterwards King George II , and m 
1687 a daughter, Sophia Dorothea, afterwards the wufe ot 
Piedeiick William I of Prussia aud the mothei of Piede- 
rick the Gieat Foi hei illicit lelatious with Count Philip 
Chiistoiiher von Kunigsmark (see vol x p 420) Sophia 
Dorothea was divorced from hei husband the elector in 
December 1694, and the lemainder of hei life was spent 
in a dignified captivity under a military guild at her 
aucestral seat of Ahlden She died ou No^ombei ID, 
1726 Her correspondence with Eomgsmaik was dis- 
covered at Lund by Prof Palmblad, and published by 
him m 1847, see also the Count von Schuleuburg’s Her- 
zogm von Ahlden (Leipsic, 1852) 

SOPHISTS Sophist, or “ man of wisdom, ” was the name 
given by the Greeks about the middle of the 5th century 
B c to certain teachers of a superior grade who, distinguish 
ing themselves from philosophers ou the one hand aud from 
artists and craftsmen on the other, claimed to prepare 
their pupils, not for any particular study or protesbion, but 
for CIVIC life For nearly a bundled yeais the sophists 
held almost a monopoly of general or liberal education 
Yet, within the liimts of the piofession, there was con- 
sideiable diveisity both of theoiy aud of piactice. Four 
principal varieties are distinguishable, and may be 
described as the sophistries of culture, of ihefcoiic, of 
politics, and of eiistic or disputation Each of these 
predominated in its turn, though not to the exclusion of 
others, the sophistry of culture beginning about 447, and 
leading to the sophistry of eristic, and the sophistry of 
rhetoric taking root m central Greece about 427, and 
merging in the sophistry of politics Puithei, since 
Socrates and the Socratics were educators, they too might 
be, and m general were, regarded as sophists , but, as they 
conceived truth — so far as truth was attainable — rather 
than success in hfe, in the law court, in the assembly, or 
in debate, to be tbe right end of intellectual effort, they 
were at variance with their rivals, and are commonly 
ranked by historians, not with the sophists, who confessedly 
despaired of knowledge, but with the philosophers, who, 
however unavailmgly, continued to seek it With the 
establishment of the great philosophical schools — first, of 
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the Academy, nest of the Lyceum — the philosopheis took 
the place of the sophists as the ediicatois of Gieece 

The sophistical movement was then primaiily an 
attempt to pioviJe a geneial or libeial education which 
should supplement the customary instiuction in leading, 
wilting, gyiunabtic, and music But, as the sophists of 
the first peiiod chose for their instruments grammar, style, 
hterature, and oiatoiy, while those of the second and 
thud developments were piofessed rhetoricians, sophistry 
exercised an important mfiusnce upon literature Then 
again, as the movement, taking its rise in the philoso- 
phical agnosticism which giew out of the early physical 
systems, was itself persistently sceptical, sophistiy may 
be regarded as an interlude in the history of philo- 
sophy Biually, the practice of rhetoiic and eristic, which 
piasently became prominent m sophistical teaching, had, 
or at any late seemed to have, a mischievous effect upon 
conduct , and the charge of seeking, whether in exposition 
oi in debate, not truth but victory — which charge was 
impiessively uiged against the sophists by Plato — giew 
into an accusation of holding and teaching immoial and 
unsocial doctunes, and in oui own day has been the 
subject of eager controversy In the present article the 
matters above indicated will be dealt with under the 
lollowing heads — (1) the genesis and development of 
sophistry, (2) the relations of sophistry to education, 
literature, and philosophy , (3) the theory of Grote 
(1) Genesis and Development of Boplmtiy — Sojohistiy 
arose out of a crisis m philosophy The earlier lomau 
physicists, — Thales, Anaximander, and Anaximenes, — m 
their attempts to trace the multiplicity of things to a 
single material element, had been troubled by no misgivings 
about the possibility of knowledge But, when Herachtus 
to the assumption of flie as the single mateiial cause 
added the doctrine that all things are in peipetual fiux, 
he found himself obliged to admit that things cannot be 
known Thub, though, in so far as he asseited his funda- 
mental doctime without doubt or qualification, he was a 
dogmatist, in all else he was a sceptic Again, the Eleatic 
Paimemdes, denying from the theologian Xenophanes the 
distinction between hrtarrrjprj aud Sd|a, conceived that, 
whiibt the One exists, and is the object of knowledge, 
the Multiplicity of things becomes, and is the object of 
opinion j but, when his successor Zeno provided the system 
with a logic, the consistent application of that logic 
resolved the fundamental doctrine into the single proposi- | 
tion “One is One,” or, moie exactly, into the single 
identity “ One One ” Thus Eleaticism, though professedly 
dogmatic, was inconsistent in its theory of the One and its 
attributes, and openly sceptical lu regard to the world of 
nature Lastly, the philosophers of tho second physical 
succession, — Empedocles and Anaxagoras, — not diiectly 
attacking the gieat mysteiy of the One and the Many, 
but in virtue of a scientific instinct approaching it thiough 
the investigation of phenomena, were brought by then 
study of sensation to peiceive and to proclaim the inade- 
quacy of the oigans of sense Thus they too, despite 
their air of dogmatism, were in effect sceptics In short, 
from diffieient standpoints, the three philosophical succes- 
sions had devised systems which were in reality sceptical, 
though they had none of Ihem recognized the sceptical 
inference 

Towaids the middle of tho 5tli century, howevei, 
Piotagoias of Abdera, taking account of the teaching of 
the fiist, and possibly of the second, of the physical 
successions, and Gorgias of Lcontiiii, starting from tho 
teaching of the metaphysical succession of Elea, diew 
that sceptical nifcienco from which the phdo'sophers bad 
shi uuk If, ai guecl Protagoras in a treatise en titled 5’? wif/i, 
all things arc in flux, so that sensation is subjective, it 


follows that “ Man is the measuie of all things, of what is, 
that it is, and of what is not, that it is not”, in othei 
words, there is no such thing as objective truth Simi- 
larly, Goigias, in a work On I\at%re, o? on the Nonent, 
maintained {a) that nothing is, (6) that, if anything is, it 
cannot be known, (c) that, if anything is and can he 
known, it cannot be expressed in speech , and the sum- 
maries which have been preserved by Sextus Empiiicus 
{Adv Math , vii 65-87) and by the author of the De 
jfeltsso, &c (cc 5, 6), show that, in defending these pro- 
positions, Goxgias availed himself of the arguments which 
Zeno had used to discredit the popular belief in the exist- 
ence of the Many, in other words, that Goigias turned the 
destiuctive logic of Zeno against the constructive ontology 
of Parmenides, thereby not only reducing Eleaticism to 
nothingness, hut also, until such time as a better logic 
than that of Zeno should he provided, precluding all 
philosophical inquiry whatsoevei Thus, whereas the 
representatives of the three successions had continued to 
legal d themselves as philosopheis or seekers after truth, 
Protagoras and Gorgias, plainly acknowledging their 
defeat, withdrew from the ungrateful stiuggle 

Meagre as weie the results which the earhei thinkers 
had obtained, the extinction of philosophy just at the 
time when the liberal aits became moie technical, and 
consequently less available as employments of leisure, 
threatened to leave a blank in Hellenic life Accordingly 
Piotagoras, while with the one hand he put away philo- 
sophy, with the other offered a substitute Emphasizing 
the function of the teacher, which with the philosophers 
had been suboidinate, and pioclaiining the light end of 
intellectual endeavoui to be, not “tiuth” (aXydeia) or 
“wisdom” (cro^ta), which was unattainable, but “viitue” 
01 “ excellence ” (dperyj), he sought to communicate, not 
a theory of the universe, but au aptitude for civic life 
“The lesson which I have to teach,” Plato makes him say 
{Plot, 318 E), “is piudence oi good counsel, both in 
respect of domestic matteis, that the man may manage his 
household aught, and in respect of public aflaiis, that ho 
may be thoroughly qualified to take pait, both by deed 
and by word, in the business of the state In other woids, 
I iiiofess to make men good citizens ” As instiumeuts of 
education Protagoras used grammai, stylo, poetry, and 
oratory Thus, whereas hitherto the young Gi eek, having 
completed his elementary tiaining in the schools of the 
■ypa/ijaaTtirnyv, the KiOapio-Tij's, and tho TratSorpqSi^s, WaS 
left to piepare himself for ins life's work as best ho 
might, by philosophical speculation, by aitistic practice, 
or otherwise, one who passed fiom the elementary schools 
to the lecture-room of Piotagoias received from him a 
“highei education” The piogramme was exclusively 
literaiy, but for the moment it enabled Piotagoras to 
satisfy the demand which he had discovoicd and evoked, 
Wheiever he went, his lecture-room was crowded with 
admiring pupils, whose homage filled his purse and 
enhanced his reputation 

After Protagoras the most prominent of the literary 
sophists was Prodicus of Ceos Establishing himself at 
Athens, he taught “vutue” or “excellence,” in the sense 
attached to tho woid by Protagoras, partly by means of 
literary subjects, partly in discourses upon practical ethics 
It is plain that Prodicus was an affected pedant Yet his 
simple conventional morality found favour, and Plato 
{Pep , 600 C) couples him with Protagoras in his testi- 
mony to the popularity of the sophists and their teaching 

At Athens, the ceiitio of the intellectual life of Greece, 
there was soon to bo found a host of sophists . some 
of them strangeis, others citizens, some of them bred 
Under Protagoras and Prodicus, othei s self-taught In 
tho teaching of the sophists of this younger geneiation 
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two j30ints are observable First, tbeir independence of 
philosophy and the arts being assured, though they 
continued to regard “ civic excellence as their aim, it was 
no longei necessary for them to make the assertion of its 
claims a principal element in their exposition Secondly, 
for the sake of novelty they extended their range, includ- 
ing scientific and technical subjects, but handling them, 
and teaching their pupils to handle them, in a populai 
way In this stage of sophistry then, the sophist, though 
not a speciahst, trenched upon the provinces of specialists , 
and accordingly Plato 318 E) makes Protagoras 

pointedly refer to sophists who, “ when young men have 
made their escape fiom the arts, plunge them once more 
mto technical study, and teach them such subjects as 
arithmetic, astronomy, geometry, and music ” The sophist 
of whom the Platomc Protagoras is here thinking '«as 
Hippias of Elis, who gave popular lectures, not only upon 
the four subjects just mentioned, but also upon grammar, 
mythology, family history, archaeology, Homerology, and 
the education of youth In this polymath we see at once 
the degradation of the sophistry of culture and the link 
which connects Protagoras and Prodicus with the eristics, 
who at a later period taught, not, like Hippias, all blanches 
of learning, but a umversally apphcable method of dis- 
putation 

Meanwhile, Gorgias of Leontini, who, as has been seen, 
had studied and rejected the philosophy of western Greece, 
gave to sophistry a new direction by bringing to the 
mother country the technical study of rhetoric, — especially 
forensic rhetoric (Plato, Gotg ^ 454 B, cf Aristotle, Rliet ^ 
1354 b 26), — which study had begun in Sicily with 
Corax and Tisias nearly forty years before Gorgias was 
already advanced in years and rich in honours when, m 
427, he visited Athens as the head of an embassy sent to 
sohcit aid against Syracuse Received with acclamation, 
he spent the lest of his long life in central Greece, win- 
ning applause by the display of his oratorical gifts and 
acquiring wealth by the teaching of rhetoric There is no 
evidence to show that at any period of his hfe he called 
himself a sophist , and, as Plato {Gorg , 449 A) makes 
him desciibe himself as a pijrcop, it is reasonable to sup- 
pose that he preferred that title. That he should do so 
was only natural, since his position as a teacher of rhetoric 
was already secure when Protagoras made his first appear- 
ance in the character of a sophist, and, as Protagoras, 
Pi odious, and the rest of the sophists of culture offered a 
comprehensive education, of winch oratory formed only a 
part, whilst Gorgias made no pretence of teaching “ civic 
excellence” (Plato, Me.no, 95 C), and found a substitute 
for philosophy, not m literature generally, but in the 
professional study of rhetoric alone, it would have been 
convenient if the distinction between sophistry and 
rhetoric had been maintained But, though, as will he 
seen hereafter, these two sorts of education were some- 
times distingmshed, Gorgias and those who succeeded him 
as teachers of rhetoric, such as Thrasymachus of Chalce- 
don and Polus of Agrigentum, were commonly called by 
the title which Protagoras had assumed and brought into 
familiar use 

Rhetorical sophistry, as taught by Gorgias with special 
reference to the requirements of the law courts, led by an 
easy transition to political sophistry During the century 
which had elapsed since the expulsion of the Pisistratrds 
and the establishment of the democracy, the Athenian 
constitution had developed with a rapidity which produced 
an oligarchical reaction, and the discussion of constitu- 
tional principles and precedents, always familiar to the 
citizen of Athens, was thus abnormally stimulated The 
Peloponnesian War too not only added a deeper interest 
to ordinary questions of policy, but also caused the 
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relations of dissentient parties, of allied and belligerent 
states, of citizens and aliens, of bond and free, of Greeks 
and barbarians, to be eagerly debated in tlie light of 
present experience It was only natural then that some 
of those who professed to prepare young Athenians for 
jjuhhc life should give to their teaching a distinctively 
pohtical direction, and accordingly we find Isocrates 
recognizing teachers of pohtics, and discriminating them 
at once from those earher sophists who gave popular 
instruction in the arts and from the contemporary eristics 
To this class^ that of the political sophists, may be assigned 
Lycophron, Alcidamas, and Isocrates himself For, though 
that celebiated peisonage would have liked to be called, 
not “sophist,” but “political philosopher,” and tried to 
fasten the name of “sophist” upon his opponents the 
Sociatics, It is clear from his own statement that he was 
commonly ranked with the sophists, and that he had no 
claim, except on the score of superior popularity and 
success, to be dissociated from the other teacheis of 
pohtical rhetoric It is true that he was not a pohtical 
sophist of the vulgar type, that as a theorist he was 
honest and patriotic, and that, in addition to his fame as 
a teachei, he had a istinct reputation as a man of letters , 
hut he was a professoi of pohtical rhetoric, and, as such, 
in the phiaseology of the day, a sophist He had already 
reached the height of his fame when Plato opened a rival 
school at the Academy, and pointedly attacked him in the 
Goigias, the Phi&drus, and the Bepuhhc Thenceforward 
there was a perpetual controversy between the rhetorician 
and the philosopher, and the stiuggle of educational 
systems continued until, in the next generation, the 
philosophers were left in possession of the field 

While the sophistry of ihetoric led to the sophistry of 
politics, the sophistiy of culture led to the sophistry of 
disputation It has been seen that the range of subjects 
recognized by Piotagoras and Prodicus giadually extended 
itself, until Hippias professed himself a teacher of all 
branches of learning, including in his list subjects taught 
by artists and professional men but handling them from 
a popular or non-piofessional point of view The suc- 
cessors of the polymath claimed to possess and to com- 
municate, not the knowledge of all branches of learning, 
but an aptitude for dealing with all subjects, which 
aptitude should make the knowledge of any subject super- 
fluous In other words, they cultivated skill in disputa- 
tion Now skill in disputation is plainly a valuable 
accomphshment , and, as the Aiistotelian logic grew out 
of the regulated discussions of the eiistics and their pupils, 
the disputant sophistry of the 4th centuiy deserves more 
attention and moie respect than it usually leceives from 
historians of Greek thought But when men set them- 
selves to cultivate skill in disputation, irrespective of the 
matter debated, — when men regard the matter discussed, 
not as a serious issue, but as a thesis upon which to 
practise their powers of controversy, — they learn to pursue, 
not truth, but victory, and, their criterion of excellence 
having been thus perverted, they presently prefer in- 
genious fallacy to solid reasoning, and the applause of 
bystanders to the consciousness of honest effort Indeed, 
the sophists generally had a predisposition to error of this 
sort, not only because sophistry was from the beginning a 
substitute for the pursuit of truth, but also because the 
successful professor, travelling from city to city, or setthng 
abroad, could take no part in public affairs, and thus was 
not at every step reminded of the importance of the 
“material” element of exposition and reasoning Paradox, 
however, soon becomes stale, and fallacy wearisome 
Hence, despite its original popularity, enstical sophistry 
could not hold its ground The man of the world who had 
cultivated it in his youth regarded it in riper years as a 
XXII — 34 
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foolisii pedantry, or at best as a propaedeutic exercise, 
while the serious student, necessaiily piefenmg that fotm 
of disputation which recognized truth as the end of this 
as of other intellectual processes, betook himself to one oi 
other of the philosoplnes of the levival 

In order to complete this sketch of the development of 
sophistry in the lattei half ot the 5 th century and the 
earlier half of the 4th, it is necessary next to take account 
of Socrates and the Socratics A foe to philobophy and a 
renegade from ait, Sociates took his departure fiom the 
same point as Protagoias, and moved lu the same direc- 
tion, that of the education of youth Finding in the cul- 
tivation of virtue ” 01 “ excellence a substitute foi the 
piusuit of scientific tiuth, and in disputation the sole 
means by which ‘‘ virtue ” oi “ excellence ” could be 
attained, he resembled at once the sophists of cnlture and 
the sophists of eiistic But, inasmuch as the “viitue” oi 
“ excellence ” which he sought was that of the man rather 
than that of the official, while the disputation which he 
practised had foi its aim, not victoiy, but the ehmmation 
of error, the diffeiences which sepaiated him from the 
sophists of culture and the sophists of eiistic were only 
less considerable than the leseinblances which he boie to 
both , and further, though his whole time and attention 
weie bestowed upon the education of young Athenians, his 
theory of the relations of teachei and pupil difierod fiom 
that of the lecognized profe&sors of education, inasmuch as 
the taking of fees seemed to him to entail a base surrender 
of the teacher’s independence The puncipal chaiactei- 
istics of Socrates’s theoiy of education weie accepted, 
ifiificciis mutunclis^ by the leading Sociatics "With these 
resemblances to the contempoiaiy piofessors of education, 
and with these differences, were 8ocrate& and the Sociatics 
sophists 01 nof? To this question there is no simple 
answer, y^ oi no It is cei tain that Sociates’s contem- 
poraries regarded him as a sophist, and it was only 
reasonable that they should so logaid him, because in 
opposition to the physicists of the jiast and the artists of 
the present he asseited the claims of higher education 
But, though accoiding to the phraseology of the time he 
was a sophist, he was not a typical soiihist, — ^his principle 
that, while scientific tiuth is unattainable by man, right 
opinion is the only basis of right action, clearly differentiat- 
ing him fiom all the othei piofessors of “viilue ” Again, 
as the Socratics — Plato himself, when he established Inm- 
self at the Academy, being no exception — were, like then 
master, educators rather than philosophers, and in then 
teaching laid especial stress upon discussion, they too 
were doubtless regarded as sophists, not by Isocrates only, 
but by their contemporaries in general , and it may be con- 
jectured that the disputatious tendencies of the Megaiian 
school made it all the more difficult for Plato and others to 
secure a propei appreciation of the diffeience between dia- 
lectic, or discussion with a view to the discovery of tiutli, 
and eristic, or discussion with a view to victory Changing 
circumstances, howevei, cany with them changes in the 
meaning and application of words Whereas, so long as 
philosophy w'as in abeyance Socrates and the Socratics weie 
regarded as sophists of an abnormal sort, as soon as iihilo- 
sophy revived it was dimly perceived that, m so fai as 
Socrates and the Socratics dissented from sophistry, they 
preserved the philosophical tradition This being so, it was 
found convemont to revise the terminology of the past, and 
to include in the philosophical succession those who, though 
not philosophers, had cherished the sacied spark As for 
Socrates, he ranked himself neither with the philosophers, 
who professed to know, nor with the sophists, who pio- 
fossed to teach , and, if he sometimes described himself as 
a (jiLXQ(T0(j>05, he was caieful to indicate that ho jmetended 
to no other knowledge than that of his own Limitations 


I S T S 

It would seem then, (1) that popular nomenclature 
included under the term “ sophist ” all teachers — whether 
piofessois, or, like Socrates, amateurs — who communi- 
cated, not artistic skill, noi philosophical theory, but a 
general or liberal education, (2) that, of those who were 
commonly accounted sophists, some professed culture, 
some forensic rhetoric, some political rhetoiic, some 
eiistic, some {i e , the Sociatics) dialectic , (3) that tiie 
diffeiences between tbe diffeient groups of sophists were nor 
inconsiderable, and that in particular tbe teaching of the 
ihetoricians was distinct in oiigin, and, in so far as its 
aim was success in a special walk of life, distinct lu 
character, from the more general teaching of the sophists 
of culture, the eristics, and the dialecticians, while the 
teaching of the dialecticians was discriminated from, that 
of the rest, in so far as the aim of the dialecticians was 
tiuth, or at least the bettering of opinion, and, conse- 
quently, (4) that, in awarding piaise and blame to sophistry 
and its lepresentatives, tbe distinctive cbaiacteiistics of 
tbe groups above enumerated must be studiously kept in 
view 

Lapse of time and change of cixcumstances brought 
with them, not merely changes in tlie subjects taught, but 
also changes in the popular estimate of sophistry and 
sophists The first and most obvious sentiment which 
sophistry evoked was an enthusiastic and admiring interest 
The sophist seemed to his youthful hearers to open a new 
field of intellectual activity and thereby to add a fresh, 
zest to existence But in proportion to the fascination 
which he exeicised upon the young was the distrust which 
he inspiied in their less pliable elders Not only were 
they dismayed by the novelty of the sophistical teaching, 
hut also they vaguely peiceived that it was subvoisive of 
authority, of the authority of the paient over the child as 
well as of the authority of the state over tbe citizen Of tho 
two conflicting sentiments, the favour of the young, gam- 
ing as years passed away, natui ally prevailed , sophisiiy 
ceased to be novel, and attendance in the lecture-iooms of 
the sophists came to be thought not less necessary foi tho 
youth than attendance in the elementary schools for the 
boy The lively enthusiasm and the furious opposition 
which greeted Protagoras had now burnt themselves out, 
and befoie long the sophist was treated by the man of tho 
world as a harmless, necessary pedagogue 
Tliat sopliistiy must bo studied in its liistoiical development 
was cleaxly seen by Plato, whose dialogue called tlie SopJmt con- 
tains a formal leview of the changing phases and aspects of 
sophistical teaching The subject which is discussed m that 
dialogue and its successoi the Stalmnan being tho question 
“Aie sophist, statesman, and philosopher identical oi dxffeiont?” 
the Eleate who acts as protagonist seeks a dcixmlion of tho term 
“sophist” by means of a senes of divisions or dichotomies In 
this way ho is led to logaid the sophist successively — (1) as a 
practitionei of that biaiich of meicenaxy peisuasion in pnvato 
which piofesses to impait “vutuo" and exacts payment in tho 
shape of a fee, m opposition to the flatterer who oilers pleasure, 
asking for sustenance in leturn, (2) as a piactitioncr of that 
blanch of mental tiadmg winch puivoys fiom city to city dis- 
couises and lessons about “ viitue,” in ojiposition to the aitist who 
similaily piuvoys diseoiuses and lessons about tho ails, (3) and 
(i) as a piactiUonei of those blanches of mental tiading, ictail 
and wholesale, which puivey discouiscs and lessons about “ viitue ” 
witbin a city, m opposition to the ai lists who similaily purvey 
discouiscs and lessons about tho aits, (5) as a practitionei of 
that biancli of eiistie which bungs to tlio piiofessoi pocuniaiy 
emolument, oiistic being the systematic foim of antilogic, and 
dealing with justice, iniustice, and other abstiactions, and antilogic 
being that foim of disjtutation which uses question and answei 
in piivale, in opposition to foionsic, which uses poutmuous 
discomse in the law-couits, (0) as a piactitioner of that Inaucli of 
education which pmges away the vain conceit of wisdom by moans 
of cioss examination, m opposition to the traditional metliod of 
lopioof 01 admonition Those dolnutions being thus vauous, tho 
Eleate notes that tho sophist, in consideration of a foe, disputes, 
and teaches olheis to dispute, about things dmno, cosnncal, 
metaphysical, legal, pohtical, toenmeal, — in fact, about everything, 
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— not having knoivleclge of them, because nniveisal knowledge is 
unattainable , aftei which he is in a position to define the sophist 
(7) as a conscious impostoi who, in pin ate, by discontinuous 
discourse, compels his inteilocutoi to contiadict himself, in opposi- 
tion to the S-np-oKoyiKos, w ho, in public, by continuous discourse, 
imposes upon crowds 

It IS clear that the final definition is preferred, not because of 
any intrinsic superioiitj, but because it has a diiect bearing upon 
the question “ Are sophist, statesman, and philosopher identical 
or different and that the larious definitions lepiesent ditfcieiit 
stages 01 forms of sophistrj’’ as conceived from diUeient points ot 
■view Thus the first and second definitions represent the toundeis 
ot the sophistry of culture, Protagoias and Piodicuo, fiom the 
respective points of view of the older Athenians, who disliked the 
new culture, and the youngei Athenians, who admired it, the 
third and fourth definitions represent imitatois to whom the note 
of itinerancy was not applicable, the fifth definition rtpiesents the 
earlier eiistics, contenipoiaiies of Socrates, whom it wasnecessaiy 
to distinguish from the teacheis of foiensic oratoiy, the sixth is 
framed to meet the anomalous case of Sociates, in whom many 
saw the typical sophist, though Plato conceives this "view to be 
unfortunate, and the seventh and final definition, having in view 
eristical sophistiy fully developed, distinguishes it fiom Stj fio\oyiK{i, 
i e , political ihetoiic, bur at the same time hints that, though 
cro(pLo-TiKii and 57iixo\oyiii'4 maybe disciiminateel, they aie neveithe- 
less near akin, the one being the ape of philosophy, the other the 
ape of statesmanship In shoit, Plato tiaces the changes which, 
in less than a centuiy, had taken place in the meaning of the 
teim, paitly through changes in the practice of the sophists, paitly 
thiough changes in their surioundings audiii public opinion, so 
as to show by a familial instance that gcncial teims which do not 
describe natuial kinds cannot have a stable connotation 

Now it is easy to see that m this caiefiil statement Plato 
lecognizes thiee peiiods The fiist four definitions icpnesent the 
peiiod of Piotagoias, Prodicus, and then immediate successors, 
when the object sought was “viitue,” “excellence,” “culture,” 
and the means to it was liteiature The fifth and sixth definitions 
represent the close of the 5th centuiy, when sophistiy handled 
eristically, and perhaps, though Plato denims to the inclusion, 
clialeeticallj'’, questions of justice, injustice, and the like, diKaviKi) 
01 foiensic ihetonc being its proximate rival The seventh 
definition represents the hist half of the 4th centuiy, when 
sophistry was eiistical in a widei field, having for its iival, not 
foiensic ihetonc, but the ihetoiic of the assemblj Plato s classi- 
fication of educational theoi ICS is then substantidly the classihca 
tion adopted in this article, though, wheieas liete, in accoidance 
with well-attested populai usage, all the educational theoi les 
mentioned are included undei the head of sophistiy, Plato allows 
to ihetonc, foiensic and political, an independent position, and 
hints that there are giounds foi den} mg the title of sophist to the 
dialectician Socrates Incidentally we gathei tw o important facts, — 
(1) that contemporary with the dialectic of Sociates there was an 
eristic, and (2) that tins eiistic was mainly applied to ethical ques- 
tions Finally, we may he suie that, it Plato was thus careful to 
distingmsh the phases and aspects of sophistical development, he 
could never hav e fallen into the modem erroi of bestowing upon 
those whom the Greeks called sophists either indiscrimmate censme 
or indiscriminate laudation 

(2) Belations of Sophistry to Education, Literatm e, and 
Philosophy — If then the sophists, fiom Protagoras to 
Isocrates, were before everything educators, it becomes 
necessary to inquire whether their labours marked or pro- 
moted an advance in educational theoi y and method At 
the beginning of the 5th century B c every young Greek of 
the better sort already leceived rudimentary instruction, 
not only in music and gymnastics, but also in reading and 
writing Further, in the colonies, and especially the 
colonies of the West, philosophy and art had done some- 
thing for higher education Thus in Italy the Pytha- 
gorean school was, in the fullest sense of the term, an 
educational institution , and in Sicily the rhetorical teach- 
ing of Gorax and Tisias was presumably educational in 
the same sense as the teaching of Gorgias But in cential 
Greece, where, at any rate down to the Persian Wars, 
politics, domestic and foreign, were all-engiossing, and 
left the citizen little leisuie for self-cultivation, the need 
of a higher education had hardly made itself felt The 
overthrow of the Persian invaders changed all this 
Henceforward the best of Greek art, philosophy, and 
literature gravitated to Athens, and with their concentia- 
tion and consequent development came a general and 
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growing demand for teaching As has been seen, it was 
just at this period that philosophy and art ceased to be 
available for educational purposes, and accordingly the 
literal y sophists were popular precisely because they 
offeied advanced teaching which was neither philosophical 
nor artistic Their recognition of the demand and their 
attempt to satisfy it are no small claims to distinction 
That, wheieas before the time of Protagoras there was 
little sy-fetematic education in the colonies and less in 
central Greece, after his time attendance in the lecture- 
rooms of the sophibts was the customary sequel to attend- 
ance in the elementary schools, is a fact which speaks for 
itself 

But this IS not all The education provided by the 
sophists of culture had positive merits When Protagoras 
included in his couise grammar, style, interpretation of 
the poets, and oratory, supplementing his own continuous 
expositions by disputations in which he and his pupils 
took part, he showed a not inadequate appreciation of the 
leqmsites of a literary education, and it may be conjectured 
that hi& comprehensive programme, which Piodicus and 
others extended, had something to do with the develop- 
ment of that veisatility which was the most notable element 
in the Athenian charactei 

Theie is le'-s to be said foi the teachers of rhetoric, 
politics, and eiistic, who, in limiting themselves each to a 
single subject, — the ihetoiicians propei or foiensic rheto- 
iicians to one blanch of oratory, the politicians oi political 
rhetoricians to another, and the eristics to disputation, — 
ceased to be educators and became instructors Neverthe- 
less rhetoric and disputation, though at the present day 
stiangely neglected in English schools and universities, 
are, within their limits, valuable instiuments , and, as 
specialization in teaching does not necessarily imply 
specialization in learning, many of those who attended 
the lectuies and the classes of a rhetorician or an eristic 
sought and found other instruction elsewhere It would 
seem then that even in its decline sophistry had its 
educational use But in any case it may be claimed for 
its professors that m the course of a century they 
discovered and turned to account most of the instruments 
of liteiary education 

^ With these considerable merits, normal sophistry had 
one defect, its indifference to truth Despairmg of 
philosophy, — that is to say, of physical science, — the 
sophists were prepared to go all lengths in scepticism. 
Accordingly the epideictic sophists in exposition, and the 
argumentative sophists in debate, one and all, studied, 
not matter but style, not accuracy but effect, not proof 
but persuasion In short, in their hostility to science they 
refused to handle literature in a scientific spirit That 
this defect was serious was dimly apprehended even by 
those who frequented and admiied the lectures of the 
eailier sophists, that it was fatal was clearly seen by 
Socrates, who, himself commonly regarded as a sophist, 
emphatically reprehended, not only the taking of fees, 
which was after alia mere incident, objectionable because 
it seemed to preclude independence of thought, hut also 
the fundamental disregard of truth which infected every 
part and every phase of sophistical teaching To these 
contemporary censures the modern critic cannot refuse his 
assent 

To liteiature and to oratoiy the sophists rendered good 
service Themselves of necessity stylists, because their 
professional success largely depended upon skilful and 
effective exposition, the sophists both of culture and of 
ihetonc were professedly teachers of the rules of grammar 
and the principles of written and spoken discourse. Thus, 
by example as well as by precept, they not only taught 
their hearers to value literary and oratorical excellence, 
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"but also took tke lead in fasliionmg tke style of their time 
Their influence in these respects was weighty and import- 
ant Whereas when sophistry began prose composition 
was hardly practised in central Gi eece, the sophists were 
still the leaders in liteiatnre and oratory when Plato wrote 
the Bepuhhc, and they had haidly lost then position when 
Demosthenes delii^ered the Fhthppics In fact, it is not 
too much to say that it was the sophists who provided 
those great masters with their consummate instrument, and 
it detracts but little from the merit of the makeis if they 
were themselves unable to diaw from it its finer tones 
The relation of sophistiy to philosophy was throughout 
one of pronounced hostility Prom the days of Protagoias, 
when this hostility was triumphant and contemptuous, to 
the days of Isocrates, when it was jealous and hitter, the 
sophists were declared and consistent sceptics But, al- 
though Protagoras and Goigias had examined the teaching 
of their predecessors so far as to satisfy themselves of its 
futility and to draw the sceptical inference, their study 
of the great problem of the day was preliminary to then 
sophistry rather than a part of it, and, as the overthrow 
of philosophy was complete and the attractions of sophistiy 
were all-powerful, the question, “What is knowledge?” 
ceased for a tune to claim or to receive attention There 
IS then no such thing as a “ sophistical theory of know- 
ledge ” Similarly, the recognition of a “ sophistical 
ethic ” IS, to say the least, misleading It may have been 
that the sophists’ prefeience of seeming to leality, of 
success to tiuthj had a mischievous effect upon the 
morality of the time , but it is clear that they had no 
common theory of ethics, and theie is no wan ant foi the 
assumption that a sophist, as such, specially inteiested 
himself in ethical questions When Protagoias asserted 
“ CIVIC excellence ” oi “ virtue ” to be the end of education, 
iie neither expressed noi implied a theory of moiality 
Piodicus in his platitudes reflected the customaiy morahty 
of the time Goigias said plainly that he did not teach 
“ viitue ” If Hippias, Polus, and Thrasymachns defied 
conventional moiality, they did so independently of one 
another, and in this, as lu othei matteis, they were 
disputants maintaining paradoxical theses, rathei than 
thinkers announcing heretical convictions The moiality 
of Isocrates bore a ceitain resemblance to that of Sociates 
In short, the attitude of the sophists towards inquiry in 
general precluded them, collectively and individually, from 
attachment to any particular theory Yet among the 
so-called sophists there were two who had philosophical 
leanings, as appears in their willingness to be called by 
the title of philosopher Fust, Bocrates, whilst he 
conceived that the physicists had mistaken the field of 
inquiry, absolute truth being unattainable, maintained, as 
has been seen, that one opinion was better than another, 
and that consistency of opinion, resulting in consistency 
of action, was the end which the human intellect properly 
proposes to itself Hence, though an agnostic, he was not 
unwilling to bo called a philosopher, in so far as he 
pursued such tiuth as was attainable by man Secondly, 
when sophistry had begun to fall into contempt, the 
political rhetorician Isocrates claimed for himself the time- 
honoured designation of philosopher, “herein,” says Plato, 
“resembling some tinker, bald-pated and shoit of stature, 
who, having made money, knocks off liis chains, goes to 
the bath, buys a new suit, and then takes advantage of 
the poverty and desolation of his master’s daughter to urge 
upon hei his odious addresses” (^ep , vi 496 E) It 
will be seen, liowovei, that neibhei Socrates nor Isocrates 
was philosopliGi in any strict sense of the word, the 
speculative aims of physicists and metaphysicians being 
foreign to the practical tlieoiies both of the ono and of the 
other 
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As for the classification of sophistical methods, so foi then 
ciiticism, the testimony of Plato is all-importaiit It may he 
conjectuied that, when he emeiged fiom the pmely Somatic phase 
of hiseaiheiyeais, Plato gave himself to the study of contemporary 
methods of education and to the elaboration of an educational 
sj'stem of his own, and that it was in this way that he came to 
the metaphysical speculations of his matm ity It may be imagined 
further tliat, when he established himself at the Academy, his first 
caie was to draw up a scheme of education, including aiithmetic, 
geometiy (plane and solid), astionomy, haimonics, and dialectic, 
and that it was not until he had arranged foi the cairying ont of 
this piogramme that he devoted himself to the special functions 
of professoi of philosophy Howevei this may be, we find amongst 
Ins writings, — ^mtermediate, as it would seem, between the Socratic 
co-nversations of his fiist period of literary activity and the meta- 
physical disquisitions of a latei time, — a series of dialogues which, 
however vai led then ostensible subjects, agiee m having a diiect 
bearing upon education Thus the Piotagoras bungs the educa- 
tional theoiy of Piotagoias and the sophists of culture face to face 
with the educational theoiy of Socrates, so as to expose the limita- 
tions of both, the Gorgias deals with the moral aspect of the teach- 
ings of the foiensic ihetoiician Gorgias and the political rhetorician 
Isociates, and the mtellectual aspect of their respective theoiies of 
education is handled in the Phmch us , the Me?io on the one hand 
exhibits the sticngth and the weakness of the teaching of Socrates, 
and on the othei bungs into view the makeshift method of those 
who, despising systematic teaching, regaided the practical poli- 
tician as the true educatoi , the iJuthydenms has for its subject 
the eiistical method, finally, having in these dialogues characterized 
the cmient theoiies of education, Plato pioceeds in the Pe^mhlic 
to develop an ougiual scheme Plato’s ciiticisms of the sophists 
aie then, in the opinion of the mesent wiitei, no meie ohito 
dicta, introduced for puiposes of Iiteiaiy adornment or dramatic 
effect, but lathei the expressions of piofound and reasoned convic- 
tion, and, as such, entitled at any late to lespect For the details 
of Plato’s ciitique, the reader should go, not to the siimmanes of 
commentatois, but to the dialogues themselves In this place it 
IS sufficient to say that, while Plato accounts no education satis 
factory which has not knowledge foi its basis, he emphatically 
prefers the scepticism of Sociates, winch, despaiiing of knowledge, 
seeks light opinion, to the scepticism of the sojihists, which, de- 
spaiiing of knowledge, abandons the attempt to bettor existing 
beliefs 

(3) The Theoiy of Grote — The post-Platonic histoiians 
and Clitics, uho, while they knew the earlier sophistry 
only thiougli tiadition, were eye-witnesses of the sophistry 
of the decadence, weie nioie alive to the faults than to 
the viitues of the movement Oveilooking the differences 
which separated the humanists fiom. the eristics, and both 
of these from the ihetoiicians, and taking no account of 
Sociates, whom they regarded as a philosophei, they 
forgot the services winch Piotagoras and Piodicus, (loigias 
and Isociates, had rendcied to education and to hieiatuie, 
and included the whole profession m an indiscriminate and 
contemptuous censuie This prejudice, establishing itself 
in familiar speech, has descended from antiquity to modern 
times, colouimg, when it does not distoit, the narratives of 
biogiaphers and the criticisms of commentators “The 
sojiliists,” says Grote, “are spoken of as a new class of 
men, or sometimes in language which implies a now 
doctimal sect or school, as if they then spiang up in 
Gioece for the first time — ostentatious impostors, fiattoiing 
and duping the iich youth foi their own personal gain, under 
mining the morahty of Athens, public and private, and 
encouraging then pupils to the unscrupulous prosecution 
of ambition and cupidity They are even afifirmed to 
have succeeded in corrupting the general moiality, so that 
Athens had become miserably dogeneiaied and vicious in 
the latter yeais of the Peloponnesian War, as compared 
with what she was in the time of Miltiades and Aristeides 
and, although amongst the pie-Grotian scholars there were 
some who saw as clcaily as Grote himself that “the 
sophists are a much calumniated race ” (G H Lowes), it 
is ceitam that histonans of philosophy, and editors of 
Plato, especially the “acumen pluinbouui Stallbanmii,” had 
given ample occasion for the energetic protest contained 
in the famous sixty-seventh chapter of Groto’s lUstoiy of 
Greece Amongst the many merits of that admirable 
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scholar, it is one of the greatebt that lie has laid “the 
fiend called die Sophistil” that is to say, the theory that 
sophistry Tvas an organized conspiracy against law and 
morals ISTevertheless, in thib matter he is always an 
advocate , and it may he thought that, while he success- 
fully disposes of the current slander, his description of his 
clients needs correction in some important particulars 
Hence the following paragraphs, while they will resume 
and affirm his principal results, will qualify and impugn 
some of his positions 

In so far as he is critical, Grote leaves little to he 
desired That the persons styled sophists “were not a 
sect or school, with common doctrines oi method,” is clear 
Common doctrine, that is to say, common doctrine of a 
positive sort, they could not have, because, being sceptics, 
they had nothing which could be called positive doctrine, 
wffiile there was a period when even their scepticism was 
in no wise distinctive, because they shared it with all or 
nearly all their contemporaries Heither were they united 
by a common educational method, the end and the instru- 
ments of education being diversely conceived by Prota- 
goras, Gorgias, and Isocrates, to say nothing of the wider 
differences which separate these three from the eristics, 
and all the four normal types fiom the abnormal type 
represented by Socrates 

Again, it IS certain that the theoretical and practical 
morality of the sophists, regarded as a class, was “ neither 
above nor below the standard of the age ” The taking of 
fees, the pride of professional success, and the teaching 
of rhetoric are no proofs either of conscious charlatanism 
or of ingrained depravity Indeed, we have evidence 
of sound, if conventional, principle in Prodicus’s apo- 
logue of the “Choice of Heracles,” and of honourable, 
though eccentric, practice in the story of Protagoras’s 
treatment of defaulting pupils But, above aU, it is 
antecedently certain that defection from the ordinary 
standard of morality would have piecluded the success 
which the sophists unquestionably sought and won In 
fact, public opinion made the morality of the sophists, 
rather than the sophists the morahty of public opinion 
Hence, even if we demur to the judgment of Grote that 
“Athens at the close of the Peloponnesian War was not 
more corrupt than Athens in the days of Miltiades and 
Aristeides,” we shall not “ consider the sophists as the cor- 
luptors of Athenian morality,” but rather with Plato lay 
the blame upon society itself, which, “m popular meet- 
ings, law-courts, theatres, armies, and other great gather- 
ings, with uproarious censure and clamorous applause” 
{Re2J , VI 492), educates young and old, and fashions them 
according to its pleasure 

Hor can we legard “Plato and his followers as the 
authorized teachers of the Greek nation and the sophists 
as the dissenteis ” On the contrary, the sophists were in 
quiet possession of the field when Plato, leturnmg to 
Athens, opened the rival school of the Academy, and, 
while their teaching m all respects accommodated itself to 
current opinion, his, in many matters, ran directly counter 
to it 

But if thus far Grote’s protest against prevalent 
assumptions carries an immediate and unhesitatmg con- 
viction, it may be doubted whether his positive statement 
can be accounted final “ The appearance of the sophists,” 
he says, “ was no new fact . The paid teachers — 
whom modern writers set down as the sophists, and 
denounce as the modern pestilence of then age — ^were not 
distinguished m any marked or generic way from their 
predecessors ” Now it is true that before 447 b g , 
besides the teachers of wilting, gymnastic, and music, to 
whom the young Greek resorted for elementary instruc- 
tion, there weie artists and artisans who not only practised 
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j their crafts hut also communicated them to apprentices 
and pupils, and that accordingly the Platonic Protagoras 
recognizes in the gymnast Iccus, the phj'Sician Herodicus, 
and the musicians Agathocles and Pythochdes fore- 
runners of the sophists But the forerunners of the 
sophists are not to be confounded with the sophists them- 
selves, and the difference between them is not far to seek 
Though some of those who resorted to the teachers of 
rudiments and the artists derived from them such sub- 
stitute for “higher education” as was before 447 generally 
obtainable, it was only incidentally that the teachers of 
rudiments and the artists communicated anything which 
could be called by that name Contrariwise, the sophists 
were always and essentially professors of the higher 
education , and, although in process of time specialization 
assimilated sophistry to the arts, at the outset at any rate, 
its declared aim — the cultivation of the civic charactei — 
sufficiently distinguished sophistical education both from 
rudimentary instruction and from artistic tiaining It is 
true too that in some of the colonies philosophy had 
busied itseH with higher education , but here again the 
forerunners of the sophists are easily distinguished from 
the sophists, since the sophists condemned, not only the 
scientific speculations of their predecessors, hut also their 
philosophical aims, and offered to the Greek world a new 
employment for leisuie, a new intellectual ambition 

Nor IS it altogether correct to say that “ the persons 
styled sophists had no principles common to them all and 
distinguishing them from others ” Various as weie the 
phases through which sophistry passed between the middle 
of the 5th century and the middle of the 4th, the sophists — 
Socrates himself being no exception — had in their declared 
antagonism to philosophy a common characteristic , and, 
if in the interval, philosophical speculation being tempor- 
al ily suspended, scepticism ceased for the time to he 
peculiar, at the outset, when Piotagoras and Gorgias 
broke with the physicists, and in the sequel, when Plato 
raised the cry of “hack to Parmenides,” this common 
characteristic was distinctive 

Further, it may be doubted whether Grote is sufficiently 
careful to distingmsh between the charges brought against 
the sophists personally and the criticism of their educa- 
tional methods When the sophists are represented as 
conscious impostors who “poisoned and demoralized by 
corrupt teaching the Athenian moral character,” he has, 
as has been seen, an easy and complete reply But the 
question stdl remains — ^Was the education provided by 
Protagoras, by Gorgias, by Isocrates, by the eristics, and 
by Socrates good, bad, or indifferent And, though the 
modern critic will not be prepared with Plato to deny the 
name of education to all teaching which is not based upon 
an ontology, it may nevertheless he thought that normal 
sophistry — as opposed to the sophistry of Socrates — was 
in various degrees unsatisfactory, in so far as it tacitly or 
confessedly ignored the “material” element of exposition 
or reasoning 

And if Grote overlooks important agreements he seems 
also to understate important differences Eegarding Pro- 
tagoras, Gorgias, and Isocrates as types of one and the 
same sophistiy (pp 487, 493, 495, 499, 544, 2d edition), 
and neglecting as slander or exaggeration all the evidence 
in regard to the sophistry of eristic (p 540), he conceives 
that the sophists undeitook “ to educate young men so as 
to make them better qualified for statesmen or ministers,” 
and that “ that which stood most prominent in the teach- 
ing of Gorgias and the other sophists was, that they 
cultivated and improved the powers of pubhc speaking in 
their pupils ” Excellent as a statement of the aim and 
method of Isocrates, and tolerable as a statement of 
those of Gorgias, these phrases are inexact if applied to 
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Protagoras, who, making ‘‘civic viitue” Ins aim, legarded 
statesmanship and administration as paits of “civic 
virtue,” and consequently assigned to oratory no moie 
than a subordinate place in his progiamme, while to the 
eristics — whose existence is attested, not only by Plato, 
but also by Isociates and Aiistotle — and to Sociates — 
whom Grote himself accounts a sophist — the description 
IS plainly and palpably inappropriate 

Grote’s note about the enstical sophists is peiliaps the least 
satisfactory pait of Ins exposition That “theie veie in Athens 
persons who abused the dialectical exeicise foi fiivolons puzzles” 
he admits, hut “to tteat Eutliydunus and Dionysodoras as 
samples of ‘The Sophists’ is,” lie continues, “altogethei un- 
warrantable ” It Tiould seem then that, while ho icgards ihetonc 
as the function of iioimal sopliistiy, taking ludiffeiently as his 
types Protagoias, Gorgias, and Isociates, he accounts Euthydemus 
and Dionysodorus (togethei with Sociates) as sophists, hut as 
sophists of an abnoimal SOI t, who may tlieicloie be neglected How 
this view IS inconsistent with the evidence of Plato, who, in the 
Sophist, in his final and opeiative definition, gives pi oiiiinence to 
the erjstieal element, and pi unly accounts it the mam chaiactei- 
istic, not mdeed of the sophmtij ot the 5th ccntiuy, hut of the 
sophistiy of the 4th It must he piosiimed then that, in vntae , 
of his geneial suspicious of the Piatouic testimony, Qiotc m this 
mattei leaves the Sophut out of account Theio is, howmiei, 
anothei theory of the significance of Plato’s allusions to enstical 
sophistiy, that of Piof H Sidguick, whose biilliant defence of 
Giote is an indispensable supplonient to the oiiginal document 
Giving a heaity geneial assent to Giote’s theoiy, Sidgwick nevei- 
theless uitioduces qualifications sniuhi to ^ome of tliose W'hich aro 
suggested in this aiticle In paiticulai he allows that “theic was 
at any rate enough of chailatanism in Piotagoias and Hippias to 
prevent any aidoni for then histoiical icputation,” that the 
sophists geneially “had in then hfetimo moio success than they 
deserved,” that it was “antagonism to then teaching which 
developed the genius of Sociates,” and, above all, that, “in his 
anxiety to do justice to tho Sophist, Giote laid moie stiess than 
IS at all necessaiy on the paitisaiislup of Plato ” How tins last 
admission pi eclnues Sidgwick fiom neglecting, asGrotohad done, 
the evidence of the Euthjdemus Pointing out that the sophists 
of that dialogue “piofess eh etperris i-KiixeKeiav xporpeij/ai by 
means of dialogue,” that “they challenge the inteilocutoi birexeiv 
\6yov,^' that “ then examples aie diawn fiotn common objects and 
Tiilgai tiades,” that “they maintain positions that wo know to 
have been held hy Megauans and Cynics,” he infeis that “what 
we have lieie piosenled to us as ‘sojihistic’ is neither moie iioi 
less than a caucatiue of the Megaiian logic and fmtlier, on the 
ground that “the whole coucujition ol Sociates and lus effect 
on lus coutompoiaues, as all autlionties combine to lepiesent it, 
lequiios us to assume that lus inaiinei of discouise was quite novel, 
that no one hefoio had sj stoinatioally attempted to show men then 
ignoianca of what they helieved tlierasalves to know,” lie is 
“disposed to think tliat the ait of disputation winch is asenbed 
to sopihists in tho Euthxjdmus and the Sophistas (and oxhaustiiely 
analysed by Anstotlo in tlio rrepl :Soel>icrTuccov 'EKeyxop) oiiginated 
entiiely with Sociates, aud that he is aUogothoi lesponsihlo foi the 
form at least of tins second species of sopilustic ” To this theoiy 
the pieseut wiitoi is unable to suhsciihe That Plato was not caie- 
M to distinguish the Megauans and tho Cymes fiom the enstical 
sophists, and that tho disputants of the 4th contuiy affected some 
of the manuensms of the gioatest disputant of tho 5th centniy, ho 
willingly concedes But he cannot allow eitlici that the Megauans 
and the Cynics were the only oiistics, oi that enstical sophistiy 
began with Socrates Plainly this is not the place for a full exa- 
mination of tho question , yet it may bo leinaikcd — (1) that the 
pievious lustoiy of the sophists of the Euthydomus, who had been 
piofessois of tactics (Xeiioplion, Mem , iii 1, 1), swoulsmanship, 
and forensic aigiiiiientatioii, implies that they came to eiistic, not 
from the sophistiy of Sociates, out fiom that of the later human- 
ists, polymaths of the type of Ilippias, (2) that tho fiflh and sixth 
definitions of tho Sophist, m wliicli “that hiaiicli of eiistic which 
bungs peciimaiy gain to the piactitionoi ” is opposed to tho 
“ patience-tiying, purgative elcnchiis” of Socrates, indicate that 
contemporaiywith Sociates theie woie eustics whoso aims woie not 
lus , (3) that, whoroas tho sophist of tho final definition “disputes, 
and teaches otlieis to dispute, about tilings divine, cosmical, meta- 
physical, legal, political, toelnuoal, in fact, about all things,” we have 
no ground for supposing that tho Megauans and the Gynica used then 
eristic foi any pmposo except tho defoneo of thou logical hciesies 

If^or IS It possible to accept the statements that “ the 
splendid genius, the lasting influence, and the reiterated 
polemics of Plato have stamped the name sophist upon 
the men against whom he wrote as if it were their 
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lecogmzed, legitimate, and peculiar designation,” and 
that “ Plato not only stole the name out of general 
circulation, in order to fasten it specially upon his 
opponents the paid teacheis, but also connected witb it 
expiess disci editable attributes which foimed no pait of 
its primitive and recognized meaning and were altogether 
distinct fiom, though grafted upon, the vague sentiment 
of dislike associated with it ” That is to say, Grote 
supposes that for at least eight and forty years, from 447 
to 399, the paid professors had no professional title , that, 
this period having elapsed, a youthful opponent succeeded 
in fastening an uncomplimentary title, not only upon the 
contemporary teachers, but also, retrospectively, upon 
their predecessois , and that, artfully enhancing the 
indignity of the title affixed, he thus obscured, perverted, 
and effaced the records and the memoues of tjie past 
Manifestly all three propositions aie antecedently im- 
piobable But more than this wheieas in the nomen- 
clatuie of Plato’s contemporaries Piotagoras, Gorgias, 
iSocrates, Dionysocloius, and Isocrates were all of them 
sopihists, Plato himself in his careful investigation sum- 
maiized above limits the meaning of the teim so that it 
shall include the humanists and the eiistics only ISTow, 
if his use of the term was stricter than the customary use, 
he can hardly be held answeiable for the latter 

Nor IS Grote altogether just m his account of Plato’s 
attitude towards the seveial sophists, or altogether 
judicious in his appreciation of Plato’s testimony How- 
ever contemptuous in his poitraiture of Hippias and 
Dionysodorus, however severe in his polemic against 
Isocrates, Plato legards Protagoras with admiration and 
Goigias with lespect While he emphasizes in the latei 
sophists the consequences of the fundamental erior of 
sophistiy, — ^its indifference to truth, — ho does honoui to the 
genius and the oiiginahty of the leaders of the movement 
Indeed, the authoi of this article finds in the wiitmgs 
of Plato a grave and disci imina ting study of the seveial 
foims of sophistiy, hut no trace whatsoever of that blind 
hostility which should warrant us m neglecting his deal 
and precise evidence 

In a word, the present wntei agiees with Giote that 
the sojihists were not a sect or school with common 
doctime or method, that then theoretical and practical 
morality was neithei above noi below that of their age, 
being, in fact, determined by it, and that Plato and las 
followers aie not to be legaided as tho authorized teachers 
of the Gieek nation, nor tho sophists as the dissenters, but 
vice versa At the same time, in opposition to Grote, ho 
maintains that the appeal ance of the sophists maikcd a 
new depaitiue, in so fai as they were the fiist professors 
of “ higliei education ” as such ; that they agreed in tho 
lejection of “philosophy”, that the education which they 
seveially gave was open to criticism, inasmuch as, with the 
exception of Socrates, they attached too much import- 
ance to the form, too little to the matter, of tlioir 
discourses and arguments , that humanism, rhetoric, 
politic, and disputation were characteiistic, not of all 
sophists collectively, but of sections of the profession, 
that Plato was not the first to give a special meaning to 
the teim “sophist” and to affix it upon the professors of 
education, and, finally, that Plato’s evidence is in all 
essentials trustwoithy 

Bihhography — On the sigiuftpanco of the sophistical move 
mont, SCO E Zeller, Philosophio d Gmechen, 4tli ed , Leijisic, 1876, 

1 932-lOil [Piesomatic Ehdusophy, London, 1881, n 394-516), 
G Giote, Butauj of Oiecce, London, 1851, &c , ch Ixvii , B M 
Cope, “On the Sophists,” and “ On tho Sophistical Khotoiic,” in 
Joim Class and Snur Philol , Camhiidgo, ii 1866, and iii 1867, 
an erudite hut mconclusivo uqily to Grote, II Sxdgwick, “Tlio 
Sophists,” in Jow of Philol , Canibudgo, iv 1872, and v 1874, 
a biilhant defence ofGiotc, A "W Bonn, The Croah Philosophers, 
London, 1882, i 63-107 Compaie Etiiios, vol vni qip 676-677 
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For lists of treatises upon the life and teaching of jiai ticnbi sophists, 
see Uebeineg, GiiiiiJnss d Gesdi cl Philos i §§ 27-32 {Hidoiij 
of Philosophy, London, 1880) On the later use of the teini 
“sophist,” see RHExonc (H JA ) 

SOPHOCLEtS, the most perfect, and next to ^Eschylus 
the greatest, of Gieek tragic poets, was bom 493 b c and 
died 406 b c As in the case of other Athenian cele- 
brities, various particulars of his life aie handed down, 
few of which, however, de&ei ve much attention, even the 
repoits attributed to contempoiaiies being mostly tri\ lal 
if not puerile He is known to have reached old age, and 
Ills career as a dramatist is believed to have extended o\ei 
more than sixty years (468-406) His father’s name was 
Sophillus, of the deme Colonus Hippms, the aristociatic 
quarter, where the Government of the Four Hundred was 
afterwards constituted The family burial-place is said 
by the anonymous biographer to have been ten stadia 
from the city, on the Decelean Way These facts run 
counter to the tradition, which seems to have been already 
discredited by Alexandrian critics, that Sophillm was an 
artisan The date assigned for the poet’s birth is in 
accoi dance with the tale that young Sophocles, then 
a pupil of the musician Lamprus, was chosen to lead 
the chorus of boys (^$mv X^ktol, Ty7 , IS) in the 

celebration of the victory of Salamis (480 b c ) The 
time of his death is fixed by tbe allusions to it in the 
Fi ogs of Aristophanes and in the i/wscs, a lost play of 
Phrynichus, the comic poet, which were both produced in 
405 B c , shortly before the captuie of the city And the 
legend which implies that Lysander allowed him funeial 
honours is one of those which, like the story of Alexander 
and Pindar’s house at Thebes, we can at least wish to be 
founded on fact, though we should probably substitute 
Agis for Lysander Apart from tragic victories, the 
event of Sophocles’s life most fully authenticated is his 
appointment at the age of fifty-five as one of the generals 
who served with Pericles in the Samian War (440-439 
Bc) Conjectuie has been rife as to the possibility of 
his here improving acquaintance with Herodotus, whom 
he piobably met some years eailiei at Athens (see 
Heeodottjs) But the distich quoted by Plutaich — 
'HpoSorcj) Tev^€i> ’StOtpoichys irecov &>v 
neVP ivl 'irevr’fjKovra — ■ 

IS a slight ground on which to leject the stronger tradition 
according to which Herodotus was ere this established at 
Thurii, and the coincidences in their writings may be 
accounted for by their having drawn from a common 
source The fact of Sophocles’s generalship is the less sur- 
prising if taken in connexion with the interesting remark 
of his biographer (whose Life, though absent from the 
earlie&t MS through some mischance, bears marks of an 
Alexandrian origin) that he took his full share of civic 
duties, and even served on foreign embassies — ^KaXSs f 
€7raLBevdr} koI irpacfiy] iv (.viropiq, koX iv TroXiTeCq, Kal iv 
TT peer y5 e Cal'S e^rd^cTo The large acquaintanceship 
which this implies, not only m Athens, but in Ionic cities 
generally, is a point of mam importance m considering the 
opportunities of information at his command And, if we 
credit this assertion, we are the more at liberty to doubt 
the other statement, though it is not incredible, that his 
appointment as general was due to the political wisdom of 
the Antigone 

The testimony borne by Aristophanes to the amiabihty 
of the poet’s temper (6 S’ evKoXos fkv hOoF, euKoXos 8’ e/tei) 
agrees with the record of his Inographer that he was 
universally beloved And the anecdote recalled by 
Cephalus in Plato’s RepuUic, that Sophocles welcomed the 
release from the passions which is brought by age, accords 
with the spirit of his famous Ode to LoVe in the AtvLit 
gone The Sophocles who, according to Aristotle {Bhet, 


111 IS), said of the Government nf the Four Hundred that 
it was the bettei of t\.o bad altcinatneh (piobably the 
bame who was one of the piobidi) may or may not haxm 
been the poet Other gossiping stones are hardly worth 
repeating, — that Peiicles lebuked his love of pleasure 
and thought him a had gcneial, though a good poet, 
that he humorously boasted of his own “ geneiaLhip ” in 
affaiis of love, oi that he said of iEschylus that he 
wab often light without knowing it, and that Euripides 
lepresented men as they are, not as they ought to be 
Such trifles lathei letlect contemporary or subsequent 
impresbions of a superficial kind than tell us anything 
about the man or the dramatist The gibe of Aristophanes 
{Pax, 695 sq ), that Sophocles m his old age was become a 
veiy Simonides in his love for gam, may turn on some 
perveision of fact,i without being altogether fair to either 
poet It IS certainly u reconcilable with the remark {Tit 
Anon ) that in spite of piessing invitations he refused 
to leave Athens for kings’ courts And the story of his 
indictment by his son lophon for incompetence to manage 
his afiaiis, — to which Cicero has given some weight %• 
quoting it in the JDe Senectute, — appears to be really trace- 
able to Sat}T:us (floi c 200 b c ), the same author who 
gave publicity to the most ridiculous of the various absurd 
accounts of the poet’s death, — that his breath failed him 
for want of a pause in leading some passage of the 
Antxgone Satyrus is at least the sole authority for the 
defence of the aged poet, who, after lecitmg passages from 
the (Ed Col, is sujiposed to have said to his accusers, 
“If I am Sophocles I am no dotard, and if I dote I 
am not Sojihocles ” On the other hand, we need not 
the testimony of biographers to assure us that he was 
devoted to Athens and renowned for piety He is said 
to have been priest of the heio Alcon j(or Halon) in hia 
old age, and himself to have received divine honours after 
death 

That the duty of managing the actois as well as of 
tiaming the choius belonged to the author is well known 
But did iEschylus act m his own plays ’>■ This certainly 
is implied in the tradition that Sophocles, because of the 
weakness of his voice, was the first poet who desisted 
from doing so In his Thamyras, however, he is said to 
have perloimed on the lyre to admiiation, and in his 
Nausicaa (peihaps as coryphieus) to have jolayed gracefully 
the game of ball Various minoi impiovements in decora- 
tion and stage carpentry are attributed to him, — whether 
truly or not who can tell “I , It is more interesting, if 
true, that he wrote his plays liaving certain actors in his 
eye , that he formed an association {Olaa-ov) for the pro 
motion of liberal culture , and that he was the fiist to 
introduce three actois on the stage ^ It is asserted on the 
authoiity of Aristoxenus that Sophocles was also the 
first to employ Phrygian melodies And it is easy to 
believe that Aj , 693 sq, Tiach, 205 sq , were sung to 
Phrygian music, though there are strains in iEschylus (e g , 
ChoepJi, 152 sq, 423 sq), which it is hard to distinguish 
essentially from these Ancient critics had also noted his 
familiarity with Homer, especially with the Odyssey, his 
power of selection and of extracting an exquisite grace 
from all he touched (whence he was named the “Attic 
Bee ”), his mingled felicity and boldness, and, above all, 
his subtle delineation of human nature and feeling They 
observed that the balanced proportions and fine articula- 
tion of his woik are such that m a single half line pr phrase 
he often conveys the impression of an entire character 


^ If any of Sopliocleb’s elegies oi odes weie “pot-lboilers,” tins might 
he due lathei to his easy tempei (evKo\ia) in yielding to a prevalent 
habit of the time than to any meanness {^avavcrla or yXia-xp^rys). 

^ It this was so, it must have been previous to tbe appearance of 
tbe Oiestean tiilogs 
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Nor IS this verdict of antiquity likely to be reversed 
by modern criticism The object of the present article, 
however, is not to praise Sophocles, but rather to describe 
him And it is time to turn fiom Alexandrian or 
Byzantine fancies and judgments to the poet’s extant 
works 

His minor poems, elegies, pseans, &c, have all perished, 
and of his hundred and odd dramas only seven remain 
These all belong to the period of his maturity (he had 
no decline) , and not only the titles (as Lessing said) but 
some scanty fragments of moie than ninety others have 
been preserved Several of these were, of course, satyric 
dramas Aud this recalls a point of some importance, 
which has been urged on the authoiity of Snidas, who says 
that “ Sophocles began the piactice of pitting play against 
play, instead of the tetralogy” If it were meant that 
Sophocles did not exhibit tetralogies, this statement 
would have simply to he rejected Tor the word of 
Suidas (950 A D ) has no weight against quotations fiom the 
lists of tragic victories (BiBao-KoXtai) which there is no other 
reason for disciediting The remaik might be due to the 
impression made on some critics by the greater complexity 
and completeness of a play of Sophocles — say the QJdipzis 
Tyi annus or Antigone. — as compared, say, with the Persm 
or the Se2otem conti a Thehas It is distinctly asserted, for 
example, on the authoiity of the StSao-^coAtai, that the 
of Euripides, certainly as late as any play of Sopho- 
cles, was one of a trilogy or tetialogy And if the custom 
was thus maintained for so long it was clearly impossible for 
any single competitoi to break through it But it seems 
probable that the trilogy had ceased to be the continuous 
development of one legend or cycle of legends,-— “pre- 
senting Thebes oi Pelops’ line,” — if, indeed, it ever was so 
exclusively , and if, as Scholl aud others have suggested, 
a Sophoelean tetralogy was still linked together by some 
subtle bond of tragic thought or feeling, this would not 
affect the criticism of each play considered as an artistic 
whole At the same time it appeals that the satyiic 
drama lost its grossei featuies aud became more or less 
assimilated to the milder form of tragedy And these 
changes, or something like them, may have given rise to 
the statement in Suidas ^ 

If the diction of Sojehocles sometimes reminds his 
readers of tlie Odyssey, the subjects of Ins plays were moie 
frequently chosen fiom those latei epics which subse- 
quently came to be embodied m tlio epic cycle, — such as 
the jEthiopis, the Little Iliad, the Ilmpersis, the Cypria, 
the Fosti, the Teleqonui (all revolving lonncl the tale of 
Troy), the Thehaica, the Otxaktas dXcocrts, and others, in- 
cluding probably, though there is no mention of such a thing, 
some early veision of the Argonautie stoiy In one oi othei 
of these heioic poems the legends of all the great cities of 
Hellas were by this time embodied, and, though there 
must also have been a cloud of oral tradition floating ovei 
many a sacied spot, the diamatic poet does not seem, 
unless in the QSdipus Colonem, to have directly drawn 
fiom this He was content to quaiiy from the epic 
rhapsodies the maioiials for his moie concentrated art, 
much as Sliakespeaio made use of Holhngshcd oi Plutarch, 
or as the subjects of Tennyson’s Idylls of the King have 
been taken from Sii Thomas Malory As Sophocles has 
been accused of nan owing the range of tragic sympathy 
from Hellas to Athens, it deserves mention heio that, of 
some hundred subjects of plays attnbuted to him, fifteen 
only are connected with Attica, while exactly the same 


TIiq advantages and defects of tho trilogy as a diamatic form aio 
aclmii ably stated by G Gunthei, Oiimd>i,uge dei Tjagischm Kunsf, 
Berlin, 1885 The small numher of victones attributed to Sophocles, 
in jnoportion to tho nuinbor ol las plays, is only intelligible on tho 
snpposiUon that those weio piesontecl in gioups 


numher belong to the tale of Aigos, twelve are Aigonautic, 
and thiity Tiojan Even Corinthian heroes (Bellerophon, 
Polyidus) are not left out It seems probable on the whole 
that, within the limits allowed by convention, Sophocles 
was guided simply by his instinctive perception of the 
tragic capabilities of a particular fable. This was evidently 
Lessing’s view, and may be confirmed by quoting his striking 
lemarks upon the subject of one of the lost tragedies, the 
Thyesies at Sicyon — 

“ ITacliderabscbeiilichen Mahlzeit, die ihm sein Bruder bereitete, 
flog er nach. Siejon Und liier war es wo er, auf Befragung des 
Orakels, wie er sich an semem Binder laclien sollte, die Antwort 
bekam, er sollte seine eigne ToeMer entehien Er nberfiel dies 
anclx nnbekanntei Weise , und aus diesem Beischlafe ward j®gisth, 
der den Atreus hernach umbraebte, erzeugt Die Yerzweifinng 
einer geschandeten Piinzessm ' Yon emem Ilnbekannten i In 
uelchem sie endlich iliren Yater erkennt ' Eine von ihrem Yater 
entehrte Toehtei ' Und ans Rache entehrt t Geschandet, einen 
Moidei zu gebaren ' Welclie Situationen ' welche Scenen • ” 

To say that subsidiary or collateral motives were never 
present to Sophocles in the selection of a subject would, 
however, be beyond the mark His first drama, the 
Tiiptolemiis, must have been full of local colouring, the 
Ajojs appealed po-werfully to the national pride , and in 
the CEdvpus Coloneus some faint echoes even of oligarch- 
ical partisanship may be possibly discerned But, even 
where they existed, such motives weie collateral and 
subsidiary , they were never primary AIL else was sub 
ordinated to the dramatic, or, in other words, the puiely 
human, interest of the fable This central interest is even 
more dominant and peivading in Sophocles than the 
otherwise supieme influence of religious and ethical ideas 
The idea of destiny, foi example, was of couise inseparable 
from Gieek tiagedy Its prevalence was one of the 
conditions which presided over the art from its birth, and, 
unlike -^schylus, who wrestles with gods, our poet simply 
accepts it, both as a datum of tiadition and a fact of life 
But in the fiee handling of Sophocles even fate and 
providence are adminicular to tragic art They are 
instiuments through which sympathetic emotion is 
awakened, deepened, intensified And, while the vision of 
the eternal and unwritten laws was holier yet, for it was 
not the creation of any foimer age, but rose and 
culminated with the Sophoelean diama, still to the poet 
and his Periciean audience this was no abstract notion, 
but was inseparable fiom then impassioned contemplation 
of the life of man — so great and yet so helpless, aiming 
so high and falling down so far, a plaything of the gods 
and yet essentially divine Tins lofty vision subdued with 
the SGienity of awe the teiror and pity of the scone, but 
fiom neither could it take a single ticmor oi a single tear 
Emotion was the element in which Greek tragedy lived 
and moved, albeit an emotion that was curbed to a serene 
stillness through its veiy depth and intensity 

The final estimate of Sophoelean tragedy must largely 
depend upon the mode in winch Ins treatment of destiny 
IS couceivccl That JEschylus had iison on tho wings of 
faith to a height of piophetic vision, from whence he saw 
the tiiuraph of equity and the defeat of wrong as an 
eternal piocess moving on towaid one divine event, — that 
lie realized sin, letnbution, responsibility, as no other 
ancient did, — may be gladly conceded But it has been 
argued ^ that because Sojilioclcs is saddened by glancing 
down again at actual life, — because in tho fatalism of the 
old fables ho finds the reflexion of a truth, — lie in so far 
takes a step backward as a tragic artist Now is this 
altogether just ? His value for what is highest in man is 
none tho less bocauao he strqjs it of earthly rewards, nor 
IS his levcience for eternal law less deep because ho knows 
that its workings are sometimes pitiless Nor, once more, 


® Gunther, op. cit 
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does lie disbelieve in piovidence, because experience has 
shown him that the end towards which the supreme 
powers lead forth mankind is still unseen "We miss some- 
thing of the exultant eneigy of the Harathomau man, but 
under the grave and gentle guidance of his successor we 
lose nothing of the conviction that, “because right is 
right, to follow right weie wisdom in the scorn of conse- 
quence ” Not only the utter devotion of Antigone, but 
the lacerated innocence of CEdipus and Deianua, the 
tempted truth of Neoptolemus, the essential nobdity of 
Ajax, leave an impress on the heart which is ineffaceable, 
and must elevate and purify W'hile it remains In one 
respect, however, it must be admitted that Sophocles is 
not before his age There is an element of unieheved 
vindictiveness, not merely inherent in the fables, but 
inseparable fiom the poet’s handling of some themes, 
which is only too consistent with the temper of the 
“tyrant city” ^schylus represents this with equal 
dramatic vividness, but he associates it, not with heroism, 
but with crime 

Sophocles is often praised for skilful construction But 
the secret of his skill depends in large measure on the 
profound way in which the central situation in each of his 
fables has been conceived and felt Concentiation is the 
distinguishing note of tragedy, and it is by gieatei 
concentiation that Sophocles is distingmshed fiom other 
tragic poets In the Septeyn contja Thehas or the 
Frometheus there is still somew^hat of epic enlargement 
and breadth , in the Hecuba and other diamas of 
Euripides separate scenes have an idyllic beauty and 
tenderness which affect us more than the progress of the 
action as a whole, a defect which the poet sometimes tries 
to compensate by some novel denouement or catastrophe 
But in following a Sophoclean tragedy we are carried 
steadily and swiftly onward, looking neither to the right 
nor to the left , the more elaborately any scene or single 
speech is wrought the more does it contribute to enhance 
the main emotion, and if there is a deliberate pause it is 
felt either as a welcome breathmg space or as the calm of 
brooding expectancy 

The result of this method is the union, in the highest 
degree, of simplicity with complexity, of largeness of 
design with absolute finish, of grandeur with harmony 
Superfluities are thrown off without an effort thiough the 
burning of the Are withm Crude elements are fused and 
made transparent What look hke ornaments are found 
to be inseparable from the organic whole Each of the 
plays is admirable in structure, not because it is cleverly 
put together, but because it is so completely ahve 

The spectator of a Sophoclean tragedy was invited to 
witness the supreme crisis of an individual destiny, and 
was possessed at the outset with the circumstances of 
the decisive moment Except in the Trachimse, where 
the retrospective soliloquy of Deianira is intended to 
emphasize her lonely position, this exposition is effected 
thiough a brief dialogue, m winch the protagonist may or 
may not take part In the CEdtpus Tyy annus the king’s 
entrance and his colloquy wuth the aged priest introduce 
the audience at once to the action and to the chief person 
In the Ajax and Plaloctetes the entrance or discovery of 
the hero is made more impressive by being delayed 
Immediately after the prologos the chorus enter, number- 
ing fifteen, either chanting m procession as in the 
Antigone and OEd Tyr , or dispersedly as in the (Ed 
Col and Philoctetes, or, thirdly, as in the Electra, where, 
after entering silently during the monody of the heroine, 
and taking up their position m the orchestra, they address 
her one by one With a remarkable exception, to be 
noted presently, the chorus having once entered remam to 
the end They always stand in some carefully adjusted 
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relation to the princijial figure The elders of Thebes, 
whose age and coldness thiow into relief the fervour and 
the desolation of Antigone, are the very men to realize the 
calamity of CEdipus, and, while horror-stiicken, to lament 
his fall The rude Salaminian manners are loyal to Ajax, 
but cannot enter into his giief The Trachinian maidens 
would gladly support Deianira, who has won their hearts, 
but they are too young and inexperienced for the task 
The noble Argive women can sympathize wuth the sorrows 
of Electra, but no sympathy can soothe her distiess 

The parodos of the choius is followed by the first scene 
or epeisodion, with which the action may be said to begin 
Eor in the course of this the spectatoi’s interest is strongly 
roused by some new circumstance involving an unforeseen 
comphcation, — the awakening of Ajax {A ] ), the burial of 
Polynices {Ant ), the dream of ClytEemnestia {El ), the daik 
utterance of Tiresias {(Ed Tyr ), the arrival of Lichas with 
lole {Tiach), the report of Ismene announcing Creon’s 
coming {(Ed Col ), the sudden entreaty of Philoctetes 
crossed by the entrance of the pietended mariner {Phil ) 
The action from this point onw ards is like a steadily flow- 
ing stream into which a swift and turbulent tributary 
has suddenly fallen, and the interest advances with lapid 
and continuous climax until the culmination is leached 
and the catastrophe is certain The manner in which 
this IS done, through the inteiw'eaving of the pT^crets and 
oTLxopvdla of the dialogue with the crTaa-Lpa of the chorus, 
and the KoggoC and Ko/i/iariKd (ivheie there is interchange 
between the chorus and the persons), is veiy different in 
different diamas, one of the principal chaims of Sophocles 
being his power of ingenious variation in the employment 
of his resources Not less admirable is the stiength with 
which he sustains the interest after thepeiipeteza,^ whether, 
as in the Antigone, by heaping sorrow upon sorrow, or, as 
in the first (Edipus, by passing fiom horroi to tenderness 
and unlocking the fountain of tears The extreme point 
of boldness in ariangement is reached in the Ajax, where 
the chorus and Teemessa, having been warned of the 
impending danger, depait severally in quest of the vanished 
hero, and thus leave not only the stage but the orchestra 
vacant for the sokloquy that precedes his suicide 

No such general description as has been here at- 
tempted can give even a i emote impression of the march 
of Sophoclean tragedy, — by what subtle yet firm and 
strongly marked gradations the plot is unfolded, how 
stroke after stroke contributes to the harmonious totality 
of feehng, what vmd interplay, on the stage, in the 
oichestra, and between both, builds up the majestic, evei- 
movmg spectacle Examine, for example, the opening 
scene or wpdXoyos of the Edipus Tyt annus Its function 
IS merely to piopound the situation, yet it is in itself a 
miniature drama First there is the silent spectacle of 
the eagei throng of suppliants at the palace gate, — ^young 
children, youths, and aged priests To them the king 
appears, with royal condescension and tiue public zeal 
The priest expresses their heartfelt loyalty, describes the 
distress of Thebes, and, extolling (Edipns’s past sei vices, 
implores him to exeicise his consummate wisdom for the 
lelief of his people The king’s reply unveils yet further 
his incessant watchfulness and anxious caie for his 
subjects And he discloses a new object to then expect- 
ancy and hope Creon, a royal person, had been sent to 
Delphi, and should ere then have leturned with the 
response of Apollo At this all hearts are trembling in 
suspense, when a figure is seen approaching He is 
wreathed with Apollo’s laurel , he looks cheerfully What 
has Phoebus said? Another moment of suspense is 
interposed Then the oracle is repeated, — so thrilling to 
^ A tragic action has five stages, whence the five acts of the modem 
drama . — ^the start, the rise, the height, the change, the close 
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the spectator who uaderstands the story, so full of doubt 
and hope and dread to all the persons of the diama 
'‘It IS foi the blood oELaius — his muiderers aiehaibouied 
m the land of Thebes The country must be purged ” 
That IS the culminating point ot the little tiagedy While 
(Edipiis asks foi information, while m gaiety of heait he 
undertakes the search, while he bids the folk of Cadmus to 
be summoned thither, the spectatois have just time to take 
in the full significance ot what has passed, which every 
word that is utteied sends furthei home All this m 150 
lines I 

Or, once moie, considei the employment of narrative by 
this gi eat poet The Tyr annus might be again adduced, 
hut let us turn instead to the Aniigone and the T'tachiniiz 
The speech of the messenger in the Antigone^ the speeches 
of Ilyllus and the Nmse in the Ttackinn^, occur at the 
supieme ciises of the two diamas Yet theie is no sense 
of any retaidation m the action by the leport of what has 
been happening elsewheie Much rathei the audience aie 
Gained breathlecbly along, while each speakei bungs befoie 
then mental \ laion the scene of which he had himself been 
pait It IS a diama within the diama, an action rising 
fioin its staiting point m rapid climax, swift, full, con- 
centrated, until that wave subsides, and is followecl by a 
moment of thiillmg expectation Nor is this all The 
nairatue of the messengei is overheaid by Emydice, that 
of Hyllus IS heard by Deianiia, that of Nuise by the 
choiua of Maidens And in each case a poignancy of 
tiagic significance is added by this circumstance, while the 
pljo-is in the Antigone, and that of Hyllus in a yet higher 
degree, bind together in one the twofold inteie&t of an 
action which might otherwise seem in dangei of distract- 
ing the spectator 

So profound is the contrivance, oi, to speak moie accui- 
ately, such is the strength of central feehng and conception, 
which secuies the grace of unity m complexity to the 
Sophoclean drama 

The pioportion of the lyiics to the level dialogue is 
consideiably less on the aveiage in Sophocles than in 
iEschylus, as might be expected fiom the development of 
the puiely diamatic element, and the consequent subord- 
ination of the choius to the piotagomst In the seven 
extant plays the lyrical poition langcs fiom one-fifth to 
neaily one-thnd, being highest in the Antigone and lowest 
in the QHchpus Tyi annus The distribution of the lyrical 
paits is still moie widely diveisified In the Uledia, for 
instance, the choius has less to do than in the CEdtpus 
Tyninnus, although m the foimei the lyrics constitute 
one-fouith, and m the lattei only one- fifth of the whole 
But then the part of Electia is favourable to lyiical out- 
bursts, whereas it is only aftei the tiagic change that 
GEdipus can appropiiately pass fiom the stately senanus to 
the bioken language of the dochmiac and the “lamenting” 
anapaest The piotagomsts of the Ajax and the Phloctetes 
had also large oppoitunities foi vocal display 

The union of strict syininetiy with fioedom and variety 
which is tliioiighout chaiacteristic of the woik of 
Sophocles IS especially noticeable in Ins handling of the 
tiagic meties In the iambics of Ins dialogue, as compaied 
with those of jEscliylus, tlieie is an advance which may be 
compaied with the transition from “Mailowo’a mighty 
iiiie ” to the subtler harmonies of Shakespeaie Felicitous 
pauses, the linking on of line to line, trisyllabic feet 
introduced foi special effects, alliteiation both hard and 
soft, length of speeches artfully suited to chaiacter and 
situations, adaptation of the ciesura to the feeling 
expicsHod, aiG some of the points which occur most readily 
in thinking of his senam. A minute speciality may be 
noted as illustrative of his manner m this respect Where 
a imo is broken by a pause towards the end, and the latter 
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phiase luns on into the following line, elision sometimes 
takes place hetneen the lines, e g {(EJ Ty-i , 332-3} — 

’E7A; ovr ifxavrhp ovts it aXyuyQ r'l ravr’ 

dXKcos , 

This IS called synaphea, and m peculiar to Sophocles 

He differentiates moie than ^Eachylus docs between the 
meties to be employed in the ko/x^oi (including the 
KoppcLTiKo) and in the choial odes The dochmius, cretic, 
and free anapaest are employed chiefly in the ko/xixol In 
the stasima he has greatly developed the use ot logaoedic 
and particularly of glyconic ihythms, and far less fie- 
quently than his predecessor indulges m long continuous 
luns of dactyls or trochees The light trochaic line 
ju „ w _x. o so frequent in iEschylus, is compaiatively 
raie m Sophocles If, from the very seventy with which 
the choral element is subordinated to the purely diamatic, 
his lyncs have neither the magnificent sweep ot Aeschylus 
nor the “linked sweetness” of Euripides, they have a 
concmnity and point, a diiectness of aim, and a truth of 
dramatic keeping, moie perfect than is to be found in 
eithei And even in grandeur it would be haid to find 
many passages to bear comparison with the second 
stasimon, or central ode, eithei of the Antigone (eiiSaLpoves 
otcTL KaKwv) or the fiist (Edipus (st pot ^vveL-t} c^epovTi) 
Nor does anything in Euripides equal in grace and sweet- 
ness the famous eulogy on Colonus (the poet’s birthplace) 
m the (Edipms Coloneus 

Sophocles was edited (piobably liom the Tenetian MSS ) by- 
Aldus Manutius, -with the help of Miisunis, in 1502 The Juntiiie 
editions, in which the te%.t of Aldus was slightly modified with 
the help of Floientine MSS , weio published m 1622, 1547, 
lespoctively An edition of the Scholia, veiy nearly coiiesponding 
to those on the maigin of the Medicean or chief Laiiientiau MS 
(La 01 L) had pievioiisly appealed at Kome in 1518 The flist 
gieat modification of the text ivas due to Tiuuebus, who had access 
to the Paiisian MSS , but he was not foitunate in his selection 
The eailiest editois had been awaie that the tiaditional aiiaiigc 
ineut of the meties was faulty, hut little way had been made 
towards a leadjustuient Now it so happens that the Parisian 
MS T, winch is a copy of the recension of Tiicliuxus, an early 14th 
centiuy scholai, contains also the metiical views of the same oditoi , 
and, having found (as he eiioneously supposed) a sound authoiity, 
Tuinebiis blindly adopted it, and was followed in this by H Stc 
phaiius (1568), Cappeionici, and Vauvilleis ni Piance, and Cautei 
in Holland (wdio was the hist to maik the coiiespondonce of stiopho 
and aiitistiophe) This eiioi w'as to a laige extent collected by 
Bmnck (1786), who rightly picfciiod Pai A (2712), a IStli-ceutiuy 
MS , belonging, as it happened, to the same family with Von 
467, which Aldus had mainly followed Thus after noaily tluce 
ceiituiies the text lotuined (though with many coujcctuial vaua 
tions, some of winch were duo to Scaligoi, Amatus, and other eaihei 
scholais) into neatly the same cliamiel as at lust Meaiiwliile 
the study of Gieek meties had gieatly advanced, and, while much 
licence was given to conjectuio (in which Valcknaei and Poison 
were especially happy), docuinciitaiy evidence was aho better 
weighed and sifted The collation of the Lamentiaii MS by Potoi 
Elmsloy m 1825 (with Ins tianscapiion of the Scholia) may be 
said to mark the most important epoch in the textual ciiticism 
of Sophocles But the gicat work of Gottfiicd Heimanii, whose 
editions (1823-1830), winch aie critical in eveiy sonso of tho woid, 
aio adorned with an. ample Latin commontaiy, mado poihaps tho 
longest step m ad-vance Since Hcimann tho oditois of Sophocles 
have been veiy numoious Tho list, fioiu Schneidowin to Weeklem 
and Pappageoigius amongst Continental scholars and fiomLiuwood 
to Jehb (who is last, not least) amongst our own, is too long foi 
msoition here (L C ) 

SOPHEON of Syiacuse, next to Epicliarmus the 
greatest representative of Sicilian comedy, flourislied about 
430 BO He -was the author of mimes, -written in prose, 
contaimng both male and female characteis— M l/aoi dvSpeioi 
and Mi/aoc yvmiKewi — and depicting scenes from the daily 
life of the Sicilian Greeks Fiom the extremely scanty 
fragments which remain of Ins writings we can only see 
that he used the local dialect, frequently sacrificing refine- 
ment to vigoui „ he sometimes reminds us of Plautus in 
his employment of bold and expressive figures and turns 
of expression But we can judge of the dramatic power 
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and vivacity of liis compositions from tlie stoiy that Plato 
first mtioduced them to xlthens, and studied them in 
order to gi\e animation to his own dialogues ^ and some 
idea of the general character of his mimes may he derived 
from the 2d and loth idjls of Theociitub, which are 
said to have been imitated fiom the 'Ahia-TpLaL and 
‘‘la-O/JLid^ovcraL of his Syracusan predecessor 

The fiagments of Sophron, most of vliich ha\e been pieseiicil 
to illustrate some point of giammar oi dialect, aie collected in 
Ahiens, De G-ixcib Liarjun^ DiaLctis, vol ii pp 464-476 

SOPEOISr See Oedeitbueg 

SOEAj a city of Italy, at the head of a circondario in 
the province of Caserta (Terra di Lavoro), is built m a 
plain on the banks of the Garigliano and on the highway 
from Eome via Tivoli and Avezzano to Xaples It is the 
seat of important manufactures,- — wool-spinning, cloth- 
weaving, and paper-making, — this last industry dating 
from the time of Murat The original cathedral, conse- 
crated by Pope Adrian IV in 1156, was destroyed by the 
earthquake of 1634 The population of the city was 8768 
in 1861 and 5411 (commune 13,208) in 1881 

Sora, an ancient Volscian town, was tin ice captmed hy the 
Romans, m B45, 314, and 305 B o , hefoie theymanaged, in 303, by 
means of a colony 4000 strong, to confiini its annevation In 209 
it was one of the colonies which lefused fintbei contiibutions By 
the lev Julia it became a niunicipimn, but undei Augustus it was 
colonized by soldieis of the 4th legion The castle of Soiella, 
built on the locky height above the town, was in the Middle Ages 
a stronghold of some note , on one occasion it held out successfully 
against a whole year’s vigorous siege by 'William II of Sicily 
Alfonso of Aiagon made Soia a duchy for the Cantelmi , it was 
afterwaids seized by Pius II , hut, being restoied to the Cantelmi 
by Sixtus lY , it ultimately passed to the Della Eovere of TJibino 
Against Ctusai Borgia the city was heroically defended by Giovanni 
di Montefeltro Captured by the marqius of Pescaia foi Charles 
Y , it was by him bestowed on Cailo Ceares, duke of Cioy and 
Arescot, but, Ceares being afterwaids bought out, the duchy was 
restored to the duke of Uibmo By Giegoiy XIII it was pui chased 
foi 11,000 ducats and bestowed on his son Buoncompagni, the 
ancestor of the line of Buoncompagni- Ludovisi In ancient times 
Soia was the birthplace of the Decii, Attiliiis Regulus, and Lucius 
Mummius , and of its modem celobiities Cardinal Baionius is one 
The now ruined abbey chinch of San Domenico, founded in 1104 
on the left bank of the Liii above the town, is beheied to occupy 
the site of Ciceio’s family villa and birthplace It consisted of a 
nave and two aisles, all ending in circulai apses 

SOEAU, an industrial town and railway junction in 
the south of Brandenburg, Prussia, is situated 54 miles to 
the south-east of Erankfort-on-the-Oder, and not far from 
the Silesian border Said to be one of the oldest towns 
in Lower Lusatia, Sorau contains a number of ancient 
buildings, among which the most prominent are several 
of the churches (one dating from 1204), the town-house, 
built in 1260, and the old palace of 1207 The new palace 
was erected in 1711 The varied manufactures of the town 
comprise cloth, linen, wax candles, starch, bone-meal, &c 
The population, 3764 m 1816, was 13,668 in 1885, up- 
wards of 12,000 of them being Lutherans 

Soiau is said to have existed in 840 and to have belonged to the 
abbey of Pnlda till tbe 12th century It received town-rights in 
X260 With the suiTounding district, known as the barony of 
Sorau, it became the seat of successive noble families , and in 1400 
it was united wuth the barony of Tnehel The last count of 
Promnitz, whose ancestoi had purchased both baronies fiom 
Predeiick of Bohemia in 1556, sold them to the elector of Saxony 
for an annuity of 12,000 thalers (£1800) In 1815 Saxony had to 
cede them to Prussia, after holding them for fifty yeais 

SOEBOISThTE, the name formerly borne by the old 
faculty of theology lu Pans, and now applied to the seat 
of the academve of that city and of the three faculties of 
theology, science, and liteiature (See Ekaivob, vol ix 
p 613, Paeis, vol xvm p 281, and Ueivebsities ) 
The Soibonne owes its origin and its name to Eobert de 
Sorbon, a poor priest of Champagne, who, arriving in Pans 
about the beginning of the reign of St Lonis, attained 
high repute by his sanctity and eloquence, and was 
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appointed by the king to be his chaplain Assisted by 
loyal liberality, he built upon Mont Sainte-Genevifeve a 
modest establishment in which weie accommodated seven 
piiests chaiged with the duty of teaching theology gratuit- 
ously, to this he added a college of preparatory studies, all 
unde: the direction of a provisor, under whom was an annual 
piior who had the actual management The new institu- 
tion was authorized by letters patent of 1255, and canonic- 
ally sanctioned by Pope Alexander IV in 1259 Destined 
oiiginally for pool students, the Sorbonne soon became a 
meeting-place for all the students of the university of Pans, 
w'ho reaorted thithei to hear the lectures of the most 
learned theologians of the peiiod, — Guillaume de Saint- 
Amour, Eudes de Douai, Laurent I’Anglais, Pierre d’Ailly 
At the close of the century it was organized into a full 
faculty of theology, and under this definitive form it con 
feired bachelor’s, licentiate’s, and doctor’s degrees, and th?e 
seventy of its examinations gave an exceptional value to its 
diplomas The so-called “these Soibonique, ” instituted 
towards the begmning of the l4th century, became the 
type of its order by the length and difficulty of its tests 
Ultimately the professois of the Soibonne came to be 
lesorted to, not only for lectures and examinations, but also 
for dogmatic decisions and judgments in canon law, the 
cleigy of France and of the whole Catholic world had 
recouise to them in difficult cases, and the Curia Eomana 
itself more than once laid its doubts before them, giving 
them the title of “ Concilium m Gallia subsistens ” The 
Sorbonne took a leading part in the religious discussions 
which agitated France during the 16th and 18th centuiies, 
and its influence thus inevitably extended to political 
questions During the insamty of Charles VI it helped 
to bring about the absolution of Jean Saus-Peni for the 
assassination of the duke of Orleans Shoitly afterwards 
it demanded and snppoited the condemnation of Joan of 
Aic, duiing the Eeformation it was the animating spirit 
of all the persecutions directed against Protestants and 
unbelievers without having advised the massacre of St 
Baitholomew, it did not hesitate to justify it, and it in- 
flamed the League by its vigorous anathemas against Henry 
III and the king of Havaire, hesitating to recognize the 
lattei even after his abjuration From this point dates 
the begmning of its decadence, and, when Eichelieu in 1629 
ordered the reconstruction of its church and bmldings, the 
following prophetic couplet was circulated — 

Instaurata met jamjam Sorbona Oadiica 
Dum fuit, mconcussa stetit , reuovata peiibit 
The declaration of the clergy lu 1682, which it subscribed, 
proved fatal to its authority mth the Curia Eomana , it 
revived for a short time under Louis XV during the 
struggle agamst Jansenism, but this was its last exploit , 
it was suppressed like the old universities in 1790 To 
the Sorbonne belongs the glory of having introduced 
printing into France in 1469 within its precincts it 
assigned quarters for Ulrie Gering and two companions 
in which to set up their presses 

When the university of France was organized in 1808 
the Sorbonne became the seat of the academie of Pans , 
and between 1816 and 1821 the faculties of theology, 
science, and literature were installed there with their 
libraries All the great university functions are held 
within its great amphitheatre Since 1861 there has 
annually been held in the Sorbonne at Easter an official 
congress in which are represented the learned societies 
of the departments, there are five sections — ^those of 
archeology, history, the moral and political sciences, the 
physical sciences, geography,- — which hold separate sittings 
The fine arts form a sixth section, with a special organ- 
ization 

A reconstruction of the buildings of the Sorbonne, pro- 
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jected by Napoleon III, -uas begun in 1884, under the 
architectural diiection of Nenob The old church con- 
taining the tomb of Richelieu is to be retained on account 
of its artistic meiit 

SORGHUM See Millet 

SORIA, a pi 0 Vince of Spain, in Old Castile, bounded 
on the N by Logioflo, E by Saragossa, S by Guadalajara, 
and W by Segovia and Buigos , the area is 3836 square 
miles It IS a bleak and lolty region, being bounded on 
tbiee sides by mountains A range of low sierras on the 
noith, and the gieat Sierra de Moncayo on the east, 
separate the vaRey of the Duero (Douro) from that of 
the Ebro, while on the south it is divided from that of the 
Tagus by a continuation of the Sierra Guadanama The 
whole of the province belongs to the region watered by the 
Dueio and its affluents This river rises in the northern 
mountains, and traverses the province m a circuitous 
course, first to the south and then to the west The other 
rivers are mostly affluents of the Duero, such as the 
Tuerto, San Pedro, &c , but a few of the tributaries of 
the Ebio have their sources within the limits of the 
province The soil is not remarkable foi fertihty , on the 
contrary, a large propoitiou of the area is occupied with 
barren mountains, which are covered with snow for a great 
part of the year There are, however, in some places 
extensive forests of pine, oak, and beech , while in others 
there are laige tiacts of pasture land, on which numbers 
of cattle, sheep, and swine are reared Gram and veget- 
ables are raised, but neither of veiy good quality nor in 
sufficient quantities to supply the wants of the population 
The climate is cold and dry, and the sceuery grand, but 
not veiy pleasing in its character Most of the people are 
employed m farming and i earing cattle, but the cutting 
and sawing of timber and the preparation of charcoal also 
occupy a consideiable uumbei Theie is a great want 
of roads m this part of the country, and commerce is 
consequently very limited Fine wool was formerly an 
important production of the province, but of late yeais it 
has considerably fallen off The only important article 
of trade at pxesent is timber, which is sent to Madrid and 
Aragon Soria is divided into five partidos judiciales and 
345 ayantamientos The population was returned in 1877 
as 153,654. There is a bishop (suffragan of Burgos), resi- 
dent at Osma. The only town of moie than 5000 inhab- 
itants is Sona 

SORIA, the capital of the above province, on a hill on 
the right bank of the Duero, 113 miles noith-east of 
Madrid, is an ancient town, still sui rounded by walls 
which were hiult m the 13fch century It contains several 
squares, m one of which stand the court-house and prisons 
and in anothei the spacious palace of the dukes of Go- 
maia The chmches of Santo Domingo and San Nicolas, 
the cloisters of the convent of San Juan, and several other 
ecclesiastical buildings are fine specimens of Romanesque 
work of the 12th and ISth centuiies The population 
IS chiefly agricultural, but there are also flour-milLs, 
tanneries, potteries, Ac , and some trade m timber, wool, 
and fruit is carried on. Thico and a half miles distant is 
the site of the ancient Numantia But few traces of the 
old city, however, remain A railway has long been pio- 
jected between Sona and Calatayud, upon the Madrid and 
Saiagossa line The population in 1877 was 6286 
SORREL See Homiculturb, vol xii p 288 
SORRENTO, a city of Italy, in the province of Naples, 
on the noith side of the jieiun&ula that sej>arates the Bay 
of Naples from the Bay of Saleino, about 1 J miles to the 
east of Capo di Sorrento, crowned by the rums of a temple 
of NoptiuiG Soireuto contains only a few unimportant 
leinains of the magniflceiit buildings which made it in the 
time of AiigLi&ius a finer city than Naples , and its present | 
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prosperity depends mainly on the reputation it enjoys as 
a summer wateiing-place, with a delightful and healthy 
climate, and situated amid pictuie&que coast sceueiy The 
chief local industry is the inlaying of wood In ancient 
times the Surrentme wines had a gieat repute The 

population was 4254 in 1861 and 6089 ir 1881 

Smrentnm. was of veiy ancient oiigin, but it does not apjieai 
fiequently m histoiy A famous temple of Mineiva stood on the 
Promoutoimm Surieutinum (now Punta della Caiupanella) In 
1558 the corsair Pialy attacked the tovMi and caiiied oh 2000 
prisoners Statius celebrated the delights of the Suiientme villa 
owned by his friend Pollius Felix, it was at Soiiento that 
Bernardo Tasso wiote hia Aurmdigi , and Torquato Tasso was bom 
in the town in 1544 

SOSIGENES, the astronomer who was employed by 
Juhus Csesar to reform the Roman calendar, 46 B c (see 
Calendar) Of his life nothing further is known, with 
the exception of two references to him by Pliny, which 
show that he left some astronomical treatises The chief 
one IS as follows — 

“Ties autem fnere sectas, Chald^ea, iEgyptia, Gueca His 
addidit quaitam apnd nos Ciesar dictator annos ad sobs cm sum 
ledigens singulos, Sosigene pento scientis e]us adhibito , et eaipsa 
ratio postea comperto eiioie coiiecta est, ita ut XII annis con- 
tinuis non inteicalaietm, qma ccepeiat sideia annus moiaii qui 
piius antecedebat It Sosigenes ipse tiinis commentationibus, 
quamquam dihgentior ceteiis, non ce&savit tamen addubitaie ipso 
seniet coirigeudo ” — E N , xviii 25 

From another passage (H iF, ii 8) we infer that 
Sosigenes maintained that Mercury moved in an epicycle 
about the suu , this doctrine is referred to by his contem- 
porary Cicero, and it was also that of the Egyptians (see 
Ptolemy) Sosigenes is commonly called an Egyptian 
and a Peripatetic, but this has arisen from his having been 
confounded with a Peripatetic philosopher of the same 
name who lived in the 2d century of the Christian era, and 
•who will bo briefly noticed below It is most piobable, 
however, that he was a Gieek of Alexandria, for the follow- 
ing reasons (1) Csssar had just retained victoiious from 
his Alexandrian expedition, which occupied parts of the 
years 48 and 47 b c , when, with the assistance of Sosi- 
genes, he settled the chronological question (2) We learn 
fiom Plutarch (Cses , 69) that “C<csar laid the problem 
(viz, the correction of the calendar) before the ablest 
philosophers and mathematicians,” and at that time the 
school of Alexandria was world-famous (3) Wo know 
that Oeesar was himself a diligent student of astionomy 
Lucan, in a passage which lefers to his collection of the 
calendar, represents him as saying that oven in the midst 
of his campaigns he had always found time for astiono- 
mical pursuits — 

‘ media intoi puelia faompci 
Stellaium csehque plagis sujieiisquQ vaca\i , 

Neo meus Eudoxi vmcetur Fa&tibus annus ” — x 185-7 
(4) Macrobius says that Coesar wrote a woik on the motion 
of the stars, and expressly states, moreover, that lie dciived 
fiom the Egyptian schools Ins infoimation on this sub- 
ject, and also what he roquued for the correction of iho 
calendar ^ (5) Cmsai's arrangement was substantially the 
same as the leform of the Egyptian calcndai iii the yoai 238 
B 0 under Ptolemy III Eueigetes, a fact which lemaincd 
unknown until the discoveiy of the Deciee of Canopus by 
Lepfaius at San or Tams m Egypt in the year 1866 

Zellei {Plal d Gi , vol in pail 1, 2d ed , 705-6, note ot p 

703, and p 694, nolo 3), and altoi him, but m a more complete 
manner, Th TI Maitm {Anmlcs do la Facultd dus Lotties do 
Boitleaux, 2° fasc , 1879), have shown, in opposition to tlio pici ail- 
ing opinion, winch had been foimeily hold by Zcllei liimsolf, that 

“Neemuum si lisec digencs momum leiucheiisioim uvasit, eui 
aiccbsita est ab iEgypto postrenioo conoctioius auctoritas Nam Julnis 
Cseaai, ut sideium motus, de quibus non iiidoctos Iibios leliquit, ab 
iSgjptus disciphms liausit, ita hoc (luotiue ex oadem mstitutiono 
mutuatus est, ut acl sobs cuimm fnuendi aimi tempiw exteiidcTOt ” — ■ 
Sat,, 1 , 16 
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the subject of this article has nothing m coramon but the name 
with Sosigenes the Peripatetic philosopliei, author of a work on 
restituent spheies ('^ucriyevTjs trepl rup aveXirTOvarZv [(r^aipwy]), 
which is referred to by Proclus {Hypotyp , p 111, ed Halma) and 
followed by Simplicius in liis Coinmeiitaiy on the treatise of 
Aristotle, Be CsbIo, author also of some othei works, and master of 
Alexander of Aphrodisias, who lived at the end of the 2d and 
beginning of the 3d century after Christ, and who was the most 
celebrated of the commentators on Aristotle 

SOTO See De Soto 

SOUBISE, BENJAiriN de Bohan, Due de {c 1589- 
1641), was the second son of Bene II, Yicomte de 
Bohan, and Catherine de Parthenay, and the younger 
brother of the soldier-writer Henri de Bohan { qv ) 
The seigneury of Sonbisc came to the Bohans through 
Catheiine, and Beniamin took the title as her second son 
The exact date of his birth does not seem to be known, 
but it IS believed to be 1589 He served his apprentice- 
ship as a soldier under Prince Maurice of Orange in the 
Low Countries But he hardly becomes an historical 
character before 1621, when the religious wars once more 
broke out in France He and his brother Bohan were the 
soul of the Huguenot party, — the elder brother chiefly 
taking command on land and in the south, Soubise in the 
west and along the sea-coast His exploits in the conflict 
have been sympathetically related by his brother, who, if 
he was not quite an impartial witness, was one of the best 
military critics of the time Soubise’s chief performance 
was a singularly bold and well-conducted attack (in 1625) 
on the royalist fleet in the river Blavet (which included 
the cutting of a boom in the face of superior numbers 
after a style suggestive of the best days of the English 
navy) and the occupation of Oleron Soubise commanded 
at Eochelle during the famous siege, and if we may believe 
his brother the failure of the defence and of the English 
attack on Bh6 was mainly due to the alternate obstinacy 
of the townsfolk and the English commanders in refus- 
ing to listen to Soubise’s advice When surrender became 
inevitable he fled to England, which he had previously 
visited in quest of succour He died in 1641, and his 
title afterwards served as the chief second designation 
(not for heirs-apparent, but for the chief collateral branch 
for the time being) of the house of Bohan-Chabot, into 
which the older Bohan honours were carried by his niece 
Marguerite four years after his death 

SOUBISE, Chakles de Bohan, Peince de (1715- 
1787), peer and marshal of France, grandson of the Prin- 
cesse de Soubise, who is known to history as one of the 
mistresses of Louis XIW, was born in Pans on July 15, 
1715 He accompanied Louis XV in the campaign of 
1744-48, and attained high military rank, which he owed 
more to his couitiership than to his generalship Soon 
after the beginning of the Seven Years’ War, through the 
influence of Madame de Pompadour, he was put m com- 
mand of a corps of 24,000 men, and on 4th November 
1757 he sustained the crushing defeat of Bossbach (see 
vol ix pp 588-591, where also some subsequent and 
more favourable episodes of his military career are briefly 
indicated) After 1763 he hved the life of an ordinary 
courtier in Paris, dying on July 4, 1787 

SOUDAH, or SAdIn (BiMd es-Siid^n, “ Country of the 
Blacks”), a teim applied by mediaeval Arab geographers to 
the region of Africa south of the Sahara mainly inhabited 
by peoples of XTegro blood, hence coriesponding to the ex- 
pressions Higritia, Hegroland, at one time current amongst 
European writers It lies mainly between 5° and 18° FT 
lat , consequently entirely within the tropics, and in its 
widest sense stretches right across the continent from 
Cape Verd on the Atlantic to Massowah on the Bed Sea 
But the term is more usually restricted to the region 
bounded FT by the Sahara, S by Upper Guinea and the 
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lands draining to the Congo basin, W and E by Sene- 
gambia and the Abyssinian highlands respectively (see 
vol 1 plate II ) Whthin these limits it has an extreme 
length of about 3000 miles betv een the Senegal river and 
Abyssinia, extending southwards at some points 660 miles, 
with a total area of peihaps 2,000,000 squaie miles, and 
a population approximately estimated at from 80 to 90 
millions From the and and sandy northern wastes to 
the well-wateied and aiahle Soudanese lands the transi- 
tion 13 effected by an intei mediate zone of level giassy 
steppes, partly overgrown with mimosas and acacias, with 
a mean breadth of about 60 miles, between 17° and 18° 
H lat, but towards the centre reaching as far south as 
15° FT Excluding this somewhat uniform transitional 
zone, the Soudan, properly so called, may be described as 
a moderately elevated region, diversified with extensive 
open or rolling plains, level plateaus, and even true high- 
lands, especially in the south-west It constitutes three 
distinct hydrographic systems, corresponding to the three 
mam physical divisions of Western Soudan, draining 
through the FTiger southwards to the Atlantic, Central 
Soudan, draming to the great central depression and land- 
locked basin of Lake Tchad, and Eastern (Egyptian) 
Soudan, draining thiough the FTile northwards to the 
Mediterranean Between these systems the chief water- 
partings are — (1) the Marrah Mountains of Dar-Fur, whence 
flow the Bahr es-Salamat wmst to the Shan, and numerous 
intermittent wadies east to the FTile , (2) the Monbuttu 
uplands (Mount Bagmze), separating the western head- 
streams of the White Nile fiom tlie Welle (Bahr Kuta), 
which, according to the latest mfoimation, flows, not to 
the Shan as Schwminfurth supposed, but to the Congo 
through the Mbangi, (3) the so-called “Kong” Moun- 
tains, dividing the Nigei basin fiom the Volta and other 
streams flowing in independent channels south to tlie 
Gulf of Guinea The Adamawa highlands, culminating 
in Mount Alantika (9000 to 10,000 feet), do not form a 
divide, as was supposed, between the Binue (the main 
eastern tributary of the Niger) and the Logon and other 
sti earns flowing east to the Shan (the great southern afflu- 
ent of Lake Tchad) Flegel, who has recently explored the 
upper course of the Bmue, found that it sweeps right round 
the east foot of Mount Alantika, and is even navigable 
round this bend and some way southwards On the other 
hand, the central hydrographic system of Lake Tchad has 
been greatly reduced m size since Lupton, Grenfell, and 
other recent explorers have made it evident that the Bahr- 
Kuta (Welle) flows not to the Shan but to the Congo 
basin The Shan basin, which is now known not to reach 
farther south than about 6° N lat , may even be almost 
considered, physically as well as politically, as subsidiary 
to the Niger hydrographic system, for there are indications 
that the Logon once flowed into the Binue by the Mayo- 
Kebbi The Mayo-Kehbi is a long flat trough or valley 
in 9° 30' N lat , with a level swamp at the bottom receiving 
as a backwater the overflow of the Logon, and also chaining 
through the Bmue to the Niger By canalizing the Mayo- 
Kebbi the Bmue and Shan basins might be peimanently 
connected, in which case the Niger system would afiord 
a navigable waterway from, the Gulf of Guinea to the 
southernmost limits of Baghiimi 

From the Kong highlands, some of whose xDeaks appear 
to attain elevations of 6000 to 7000 feet. Western Soudan 
falls gradually towaids the noith and iioith-east down to 
the Great Desert, where the city of Timbuktu still main- 
tains an altitude of 770 feet above sea-level (Lenz) South- 
east of the Niger the land uses in terraces of 1000 and 
even 3000 feet, above which isolated crests range from 
6000 to 9000 feet This little-known western highland 
region, comprised between the Bmue and the lower Niger, 
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and extending trom Adamawa to the Cameroons on the 
Bight of Biafia, corre&ponde. with the eastern highland 
region of Aby^smia, lying between the Blue Nile and the 
Tagazze and dominating the Red Sea Noith of Adamawa 
the land falls rapidly down to the vast depression of 
Central Soudan, whose lowest part is flooded witli the 
waters of Lake Tchad (Chad or Tsad), the largest area 
of inland drainage, next to the Aral-Oaspian basin, in 
the eastern hemisphere This freshwatei lacustrine de- 
pression, usually 10,000 square miles in extent, expands 
to 40,000 and even 50,000 square miles when swollen by 
the flood-waters of its great feeders, — the Logon-Shaii 
from the south and the Komadugu from the west From 
the Tchad depression, which is still 1150 feet above the 
sea, the ground rises again eastwards in the direction of 
Wadai and Dar-Fur, to heights of 3000 feet and upwards, 
culminating in the volcanic Jehel hlarrah (6000 feet), 
•which forms the natural eastern limit of Central Soudan, 
and the great divide between the Tchad and Nile basins 
But politically the line between Central and Eastern 
Soudan is usually drawm moi e to the west along the con- 
ventioual frontiers oi Wadai and Dai-Fui, the latter pro- 
vince, although never compiletely reduced, being claimed 
as part of Egyptian Soudan This region constitutes two 
distinct physical divisions, — the first compiismg the pro- 
vinces of Dar-Fur and Kordofan, bounded E by the White 
Nde and S by the Bahr el-Arab, a tableland m which the 
steppe formation piedominates, while the second is skirted 
east by the Bahr el-Jebel and sti etches from the Bahr 
el-Arab southwards to the Monbuttu uplands, a vast plain 
watered by the numerous south- western heads ti earns of the 
White Nile This plain rises gradually towards the south 
and south-west to the highlands, which appear to culmin- 
ate m Mount Bagmze, and which form the water-paiting 
between the Nile and Congo basins Included in Eastern 
Soudan is also the extensive plain of Senaai, stretching 
from the Nile eastwaids to the Aby&smiau uplands, and 
using southwards to the Fazokl and Beita highlands 

The prevailing geological foiiiiations aie the ciystallme locks, 
snchasgiaintes, dioiites, slates, gneiss, iiniloilying the old and new 
alluvia of the plains, and found associated with sandstones in the 
highlands In the Kong Jloun tains the gianites undeilie the 
sandstones, hnfc in the Tagale gioup (South Koidofan) they pass 
ovei to poiphyues and syenites, iiiteispersedvith extensive diontes 
and auuferous quartz veins Volcanic locks (basalts, lavas, tufas) 
appeal to he icstucted to the isolated Defatamig and Alantika 
llountains (Adamawa), although solfataias occur in the Tagald 
distnet, wheie siilphm abounds Mincial waters aie also found in 
Bar-Fui and Adamawa Tlio most widely diffused nuneials aie 
non and coppei, the oxides of non occuning almost eveiywlieio 
from the White Kilo to the Nigei, uhilo pnie copipei is met espio- 
cmlly xn Dai Fur and lerut Gold is chiefly lestiicted to the 
Tagald and Kong Mountains, Bamhaiia, and Adamawa , and lead, 
antimony, and tin are coniiiied to a few isolated distiicts 
Oliaraotoristie is the appaiently total absence of limestones, coal, 
salt, and natron, the supplies of salt being imported mainly fiom 
tho Sahaia Eeport, lioveyei, speaks of a laige lake in the Jehel 
Mail all, horn which salt is obtained 

The climate of Soudan is distinctly tropical, with two well-defined 
seasons, hot and lainy fiom Apiil oi May to October, waim and 
diy for the lest of the yeai Tho foimei is accompanied by 
tiemendous tliundeistoims and coutmuous dowupouis flushing all 
tho khors, wadies, and otbei watoicouisos, flooding laigo tiacts 
along the lower couises ofthcSliaii, Logon, Komadugu, andKigei, 
and interrupting the eommuiiications foi weeks together in 
Baghiimi and Bornu Befoie the lams set in the glass seldom falls 
below 98“ or 100° F , rising at noon to 104°, while the mean annual 
tempieiatuie at Kuka (Bornu) is about 82° F But in the day season 
it IS often loweied to 68“ oi G0“, and undei the influence of tho cool 
iioitb east winds watoi often fieozes on the uplands, snow falls in 
Dai-Fui, and fixes are kept up in the houses in the central distiicts 
of Kano Tho chief ailiiioiits aio ague and othei mai’sli feveis in the 
low-lying tiacts subject to iniuidatioiis, the Guinea worm, cutaneous 
diseases, and lopiosy Tho fevcis aio dangerous aldco to Kmopeans 
and natives 

An exubeiant forest vogeiation is favoiuedby tho rich alluvial soil 
and tiopncal heat wherever moistiu o abounds, Of large growths the 
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most chaiacieiistic and widespnead aie— the baobab (AcUtnsonia), 
reaching noith to the 18th paiallel and attaining a giitli of 80 
feet , the supeib deleb palm, co\eiing extensile tiacts especially m 
the east, wheie it giowa to a height of ovei 120 feet , the shea oi 
batter tiee {Basbiahutyicieea), in the Nigei ba&in and Kong uplands , 
the cotton ttcc, dumpalm, tamaiind, sevetal vauetus ofeuphoibias, 
acacias, and mimosas, the heglyg {Balanites eegypUata), and jeijak 
of Waclai, which jields a kind of vegetable hoirey On mg to the 
absence of salt the date-palm is veiy laie Tho chief cultivated 
plants aie cotton, maize, seveial kinds of dunah {Sonjlmm 'eulgaie, 
S cemuuin, &,c ), hempi, tobacco, goiiids, watei -melons, mdigo (of 
excellent quality and giowmg eveiyvheie, wild and cultivated), 
and lastly the gam or kola nut (Ste'> culm acuminata and S maci o~ 
caipa), n Inch in Soudan takes the place of the coffee beiiy Cotton 
of the finest quality has been laised on the rich alluvial plain of 
Taka and Senaai 

The beasts of piey, nowlieie very numeious, aie chiefly lepne- 
sented by the lion, panther, hjama, and jackal Elephants in 
heids of 400 oi 500 frequent the swampy di&tiicts about Lake Tchad, 
but aie not found faitbei noitb than the 12tli oi IStli paiallel 
The oidinaiy Afiican zhmocezos is common, and the laie one- 
hoined species appears to have been met with in Wadai The wild 
ass, zehia, giiafle, and antelopes in con&ideiable vaiiety abound on 
tlie eastern stepjpe lands, and endless species of monkeys in tho 
foiest districts Ciocodiles, some of gxeat size, fiom 16 to 18 feet 
long, infest all thelaiga iiveis, the sanguai, — a ueb-footed vaiietj^ 
occuning m the Kigei The hippopotamus also abounds in these 
wateis, which teem with fish, mostly of unknown species These 
attiact numeious flocks of wateifowl, — pelicans, spoonbills, wanes, 
ducks, and many unknown species In the Tchad, Fittii, and 
other districts the fish are captuied, diied, and exported in laige 
quantities to Fezzan and the countries beyond the N iger Flies and 
mosquitoes swaim in the maishy, and locusts in the dry districts , 
and in the woodlands insect life is lepiesented by inyiiads of tei- 
mites and some veiy large species of bees, wasps, and ants, besides 
beetles and butteifiies in considemble variety 

The teim Bilad es Sudan is fully justified by the ethnical con- 
ditions of tins region, winch may be legaided as the tine homo of 
theKegiovaiiety of mankind Heie thisstill eveiywheio foims tho 
snbstiatum of tho population, constituting the distinct abongiiial 
element, in many places exclusively, in others iiiteimiuglcd ■with 
foieign intmdeis from the noith and east As fai as can now bo 
determined, these lutindois belong to two sopainte blanches of tho 
Caucasic stock — the Hamitie and the Semitic The Hamitic is 
lepiesented by thiee divisions— Fnlalis,^ Tibus, and Beibeis— all 
of whom anived in lemote proliistoiic tunes , the Semitic by one 
division — the Aiabs, who aim ed at vaiious ponods since the spiead 
of Islam in Koith Afiica Tho bulk of the Aiab tubes appear to 
have penetrated fiom the Nile basin tliiough Koidolau to i)ai-Fai 
and Wadai, oi from the Meditoiianean seaboaid thiongh Fezzan 
and aciosstlie Sahaia to the Tchad basin, and hence aie still mostly 
lestucted to the cential and eastern distiicts Owing to then laloi 
appieaiance and stiougei lacial sentiment they have kept luoio 
aloof fiom the suiionuding populations than tho Ilaimtos, who 
have ovei ywlieiG mloimmglod with tho abougiiul Ncgio element 
The lesultis that tho ineseut inhabitants of Soudan aio of a veiy 
mixed chaiactoi, — moie oi less pine Negro peoples prcdonnnatmg 
in tho Kigei basm, in Adamawa, Bagliiuui, Wadai, paits of Dai 
Fui and Koidolan and in the Nile b.mii south of 10° noith 
latitude, half caste Negroes and Fulahs ospocmlly in Wostuin 
Soudan, half-caste Negioos and Berbeis in the noi them distiicts 
of Westein and Cential Soudan , half-caste Ncgioes and Tilnis 
(Dasas) mainly m Kauem and Boinu, tmo Fulahs scatteied in 
isolated gioups hetweeu tho Nigei and Tchad basins , tiuc Beibois 
(Tuaregs) m the Timbuktu anel Moasaina distiicts , tins Arabs 
chiefly 111 Bagluimi, Wadai, D.u-Fui, and Koidofan 

In the subjoined table of tlie chief Soudanese laccs tho Negro 
di\ isions have little rnora than a linguistic value 
Neg) o and Negi oid JPcoglcs 

Manduiffoes Mandinlvn, MallnKa, and ia the east Vnngaiawa, tlio rtominunt 
laco between tho Joliba (upper Niger) and Kong Ilounlaxus, wlieio thciii simple 
anilhairaomous speech Is eiciywlioio current as tlK eluef nudlum of bupicouisu , 
fine Negro tjpe, tall, very dark complesaon fioiii coffee brown to black, long 
frizzly and woolly ban , agiiciiltmisls and tiartcu, mostly Muhamnuidans out- 
wardly, populaUon sis; to eight millions Cliiol subdivision tlio Bainbanas, 
whoso capital la Sego on the Johba , population 2 , 000,000 

1 Most ethnologists, atloptuig In Mhllci a griieial cliissifleation, group tlu> 
Fulahs with the Nubians lu a separate division C'Nuba tuhili family”), and 
class the Tibits as Negioes But inoio recent loseaieh has sliown~(l) that tho 
Fulahs and Nubians differ fundamentally in speech and physique, the foimei 
being of Caucasic and tho latter of Negro type (Krause, llllppcl), and (2) that the 
true ribus, tho Xedas of 1 Ibeall as dlallngulslied from tho Dasas or southern gi oup, 
are not Negioes hut Ilarnites, akin to the Tuaregs of the Western Sahaia, 
although the two Inngnngi s aio totally distinct (NachtJgnl) The Tibii language 
lias been destiibed as a Negio foun of speech , but this is also a mistake It 
forms an iadepeiident liiiguistk enmp. Iho oldest luul purest bumch ofwhioh is 
that of the Northern Tedas Fiom Tlbcsti It appears lo hare spieud southwards 
to Kanem and Doimu, where tho Dnsa, Kauuil, and other (llaleots have been 
exposed to Negro iiiflttcnces Mad Tlbti boon oilgiiially a Negio language, its 
most primitive form would bo found, not in Tihesti, but in feoudan, and Its irro- 
giess w ould have been thonco nortliw ai ds, not fiom the Sahara southwards 
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Sonrhai or Songhai An histoiical race-v^liose empire stretched m tie IGth 
centmy fiom the northern hend of the Kifrei to the Atlantic md Moiocco, 
speech of a monosjllahic t\pe, still emrent m the Timbuktu district and oases 
of Western Sahara, population 2,000,000 
Tombo, Mosso, Guima Three little knoiin Negio peoples west of thoKigei, 
Mitluu the great hend, afSnitiea tmceitim , form semi independent pettj states, 
apparently tiibiitaij to Mnassina and Gando 
A'wpe 01 iVw/e Lai ge Ncgi-o nation along both sides of the Niger from Eahha 
to the Bmuc confluence, subject to Gando 
Toruha Powerful Negio people between lower Kiger and Dabomej , capital 
Ilosm , Mohammedans, ^pagans, and Chiistiuns (Protestant) 

Balta The chief Negio people in Adumawa, now subject to the Fulahs, 
pagans and Mohammedans 

Haussa Largest, most widespiead, and intelhgent of all the Sudanese Negio 
peoples, niamly between the Niger and Lorim, speech -verj musical, the chief 
commeieial medium in Western and Central boudan, and cuirent m paits of 
Tnpohtana, shows distinct traces of Hamitic influences (Krause), mostlj 
Mohammedans 

Mosgu or Mam Widespread Negro family hetw een Lake Tchad and Adamaw a 
and stretching east to the Shan, chief subdnisions — ^Jlandaia, Margi, Logon, 
Gameigu, Maigomi, Ktnbina, mosth pagans and uncultured 
Yedina (Buduiaa) and Kuri Prtd itoij Negio tribes in the islands of Lake 
Tchad, appearto be related to the Kolokos or Mckaii of Logon and Bomu , nominal 
Mohammedans, population 30,000 

Baghumi The dominant people in Eaghinni, cultured Mohammedans , verj 
mdustiious and skilled weivcis ind dieis, population ovei a million 
Maba The chief Negio nation in Wadai, mmalj m the Wara and Abeshr 
districts, about the headstieams of the Eatha 
Bur 01 Zb) The dominant nee m Dar-Fur, which takes its name from them , 
akm to the Nuhas, chief suhdu ision Kunjaia 
Nubas Laige Negro nation , JehelNuha, and othei paits of Kordofan, the orig- 
inal stock of the Nile Nubians , chief s ihdnlsions— Kargo, Kulfan, Kolaji, Tmnali 
Nilotic Negroes Slulluks, Dmkis, Bongos, Bans, A-Madi (Mittu), and manj 
others about the Bahr el Jehel and south western tributaries of the White Nile 
Fung A vei-y mited Negioid race, Senaai 

Samites — Pm e and Mi red 

Tuaregs A mam branch of the Beibei lace, dominant throughont the Western 
Sahaia and southern steppes , poweiful, especially m the Timbuktu distiict and 
on the north fiontiei of Lomu 

8o 7 inXa or Assuariel Called also Seukuli or Serra! olet, i e , “white people , 
half caste Tuareg and Negro nation scatteied in small communities from the 
Nigei to the Atlantic, and numernus especially in Senegambia and Moassina, 
cultured Mohammedans, and aetue tiadeis 
Fulahs The most poweiful, intelligent, and widespread of all the Soudanese 
peoples, from then original home in Senegambia (FutaToro, Futa Jallo) hate 
spiond since the 18th centurt tliroughout Western and CentiM Soudan, and as far 
east as Dai-im, everywhere piopagitmg Islam, oyeithrow mg the native Haussa 
and other states, and founding new kingdoms m the Niger basin, m Adamawa, 
and Cential Soudan , aie called Fellani by the Eaussas, Fuldii by the iaabs, 
Felldtaby the Kanmi, the teim meaning “ fair" oi “light coloured”, puietjpe, 
distmotly Cauoasic, legularfeatmes, long black hair, brown oiinddj compleMon, 
slim well-piopoi honed flguies, but the language, which piesents seveialicmaik- 
able featuies, shows only faint tiaces of Berber influence, and appeals on the 
whole to be essentially a Negiofoim of speech, adopted pi obvblv during lesidence 
fi om the remotest times in Ncgroland , population sev en to eight millions 
Basas The southern bianch of the Tibus, chiefly m Kanem and northern 
Boinu, type and speech show distinct Negio influences 
Kanembu The people of Kanem, with sottlcments in eastern Boinu, also 
oiigmnlly Tihus, but betiayung still more decided Negi o influence 
Kanuii The luhng lace in Bomu, speech a development of the Dasaand 
Kanem, type half caste Tibu and Negio 
Zoghuica, Baele, Ennedi Mi->^ed Tibu and Negio tubes, noithemDai Fur, origin 
ally from Boiku and Wangonya, Eastern Saluia , speech akm to Dasa 
Semites 

A uJad SoUiman Aiabs In Kan am 

Aulad Rashid, Mahamid South-east of Boiku, and in Em-Fur 
SaUimat, Aulad JIamed Betvv een the lower Shan and Bahr el Ghaztfl 
Bamr, Hamrdn Kmdofan 

Eababish “Goatherds," widespread, along west side Nile, from Koidofan to 
Eongola 

Bakldra “ Cowheids, ’’ south of the Kababish to left bank of Bahr el Arab 
Politically 'Western and Central Soudan are divided into eight 
independent and semi-mdependent states, which lu their ordei 
fiom west to east are as undei — 

Bciiiibai') a, divided into two nearly ec[ual sections oy the Joliha, 
which tiaverses it fiom south-vrest to noitli-east, is ruled by the 
hTegio Bainbaiias of Mandingo stock It has recently been brought 
under the influence of the Preneh penetrating eastwards from their 
possessions on the Senegal The capital is Sego, on the light bank 
oftheJoliba 

Moassina, Gando, Soloto, Adainana, the four so-called “Fulah 
States,” occupy the Niger basin between Bambaira and the 
Bmue confluence, the whole of the Binue basin, and the region 
lying between the Niger and Bornu Moasmia (Massma) lies on 
both banks of the Niger from Bambaria to Kabara, the poit of 
Timbuktu, and is peopled by Fulahs, Bambanas, and Sonihais , 
capital Hamda-Alahi, on the right bank of the Niger, below Jenne, 
which 13 its chief trading place Timbuktu, with surrounding 
district constitutes a separate territory governed by a kadia, oi 
hereditary mayor, who lately sent an envoy to Pans for the puipose 
of seeking French protection against the iival Tuareg and Fnlali 
tribes Gando, so called fiom its capital on an eastern tributary 
of the Niger, sti etches along the main stream southwards to the 
Bmue confluence, including the Nufe territory and partof Yoruha 
The lower part is extremely fertile, abounding in cotton, mdigo, 
rice, and all varieties of African grams It comes within the 
limits of the region ovei which the British protectorate has recently 
been extended Besides the capital, there aie several large towns, 
such as Bida (30,000 to 50,000 inhabitants) m the north , Rabba 
(40,000 to 50,000), head of the steam navigation on the Niger, and 
a chief station on the great trade route running from Lagos on the 
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Guinea Coast noithwaids to Gando and Sokoto , Egga (SOOO), on 
the left bank of the Nigei, centie of the Biitish trade, Lokoja, 
facing the Bmue confluence, an English factory, headquarteis of an 
Anglican mission and seat of a Negro bishop Goloto, sometimes 
spoken of as the “ empire of Sokoto, ” is tlie largest and most pov tr- 
ful of all the Soudanese states, stietching fiom Gando to Boinu, 
and fiom the Bmue noithwaids to the Sahara (see Sokoto) In it 
are absorbed all the foiimr “ Haussa States,” and to it Adamawa is 
also tiibutaiy The inhabitants aie chiefly Fulahs and Haiwsas, 
inteimixed with mauy aboiigiiial Negio peoples, especially in the 
south and south east The land is generally feitile, yieLhng rich 
ciopsof ceieals, cotton, tobacco, indigo, sngai, yarns, black pepper, 
ginger, melons The capntal and residence of the sultan ib Sokoto, 
in the evtieme north west Othei laige towns aie— Katsena, befoie 
the Fulah invasion a place of 100,000 inhabitants, now leduced 
to 7000 , Kano, in Barth’s time the “London ot Soudan,” and still 
with 50,000 souls (Matteucci) , AVurnu (15,000) , Gomhe, in the 
piovmce of Calam (20,000) , Yakoba, oi Gam n-Eaiicbi (150,000) , 
Keffi Abd es Seiiga (30,000), in Zegzeg, a great centre of the ivory 
tiade, and con veigmw point of the two gieat Cciravaii routes horn 
the noith (Kano) and the west (Egga) Adcmana, so named from 
its Fulah conc|ueroi Adama, and foimeily known as Fiiinbina, or 
“Southland,” isiuledby a Fulah vassal of Sokoto, who keeps m 
subjection the Battas and innumerable other Negro peoples, it has 
between Sokoto, Bonin, and Baghirmi, meiging southwards in the 
nnexploied eq^uatoiial legion back of the Cameroons The capital is 
Tola, at the iioithern foot of Mount Alantika Adamawa appears 
to be one of the finest and healthiest regions in Africa, splendidly 
diversified with lofty highlands, feitile -valleys, and grassy plains, 
oveigiown in some places with forests of bananas, baobabs, and 
plantains, in others yielding abundant hai vests of ceieals, cotton, 
and indigo The hoi ses and cattle inti ochiced by the Fulahs thrive 

well on the iich pastuies, and elephants abound in the woodlands 
Boinu, with Kanem, in the noitli, now i educed, and the tnbutary 
state of Logoti in the south, completely enurcles Lake Tchad, except 
at the south-east coiner, wheie Baghumi is wedged in between 
Logon and 1l\''adai , it is mostly a flat low-lying region with feitile 
plams yielding duiiah, maize, cotton, and indigo, watered by 
the Komadugu, Logon, and Shan, all of which flood then banks 
for miles duiing the lainy season Tbe ruling race are the 
Kanuii, eultuied but fanatical Mohammedans of mixed Tibu and 
Negio stock The capital of Boinu is Eiika (60,000 to 60,000 in- 
habitants), neai tbe west coast of Lake Tchad, a great centi e of the 
Soudanese trade with the Sahaia and Tnpohtana, and terminus of 
the mam caravan route liom Miiizuk (Fezzan) across the deseit to 
the Tchad basiu , the capital of Logon is Logon-bum, lesideuce of a 
vassal pnnee Population of Bornu estimated at 5,000, 000 
Baghii mi, a Negro state, since 1871 tributary to "Wadai, comprises 
the nch and vvell-wateied plains of the lowei Shan, with undefined 
southern limits Capital Masena , population about 1,600,000, of 
whom three fouitlis Baghirmi, the rest Kotokos, Fulahs, and Arabs 
TFadai, a poweiful Mohammedan state occupjuiig the whole 
legion between Baghumi and Kanem m the west and Dar-Fm 
in the east, and claiming exclusive ivoiy and slave-hunting rights 
in the southern (upper) Shan basin The cajntal is Abeshr, on a 
head-stream of the Batha The country is mainly a hiUy plateau 
using to SOOO feet above the sea, and yielding good ciops of maize, 
dukhn, duriah, cotton, mdigo Population four to six millions, 
chiefly Mahas and other Negroes, and numerous Arab tubes, with 
some scatteied Baghirmi, Fulah, and Kanuri settlements 
Eastern Soudan, comprising Dai-Fm, Kordofan, Senaai, Taka, 
and the Negro couutiies on the "White Nile and its sonth-western 
tiibutaiies, respectively called the Equatoiial and Bahr-Gazal Pro- 
vinces, belonged politically to Egypt till the lebellioii of the late 
Mahdi Since his death in 1885 most of these piovnnces appeal to 
have lapsed mto a state of anarchy and barbarism, in which few 
vestiges remam of the peace and order introduced by the European 
officers of the khedive The Equatorial Province, however, and the 
Suakm district have been exempt from these troubles, — ^the former 
being still held till 1886 by the governor, Emm Bey, foi the 
khedive, while m the latter the natives themselves succeeded in the 
same year in putting down the “ rebels ” or party of Osman Digma 
For details of Eastern Soudan, see articles Nile, Nttbia, and 
Senaar (A H. K ) 

SOTJLT, Nicolas Jean be Dieu, duke of Dalmatia 
and marshal of France (1769-1851), was born at Saint- 
Amans la-Bastide (now in department of the Tarn), on 
March 29, 1769, and was the eldei son of a country notary 
at that place He -was fairly well educated, and intended 
for the bar, but his father’s death when he was still a boy 
made it necessary foi him to seek his fortune, and he 
enhsted as a private in the regiment of royal infantry m 
1785 His superior education ensured his promotion to 
the rank of sergeant after six years’ service, and in July 
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17 91 lie became instructor to tlie fiist battalion of volunteers 
of the Bas-Rhin He served with his battalion in 1792, 
and lapidly rose to the position of adjutant-general, colonel, 
and chief of the stafi to General Lefebvie Sonlt it was 
who practically directed the operations of Lefebvre’s divi- 
sion in 1794, and after the battle of Fleurus he was pro- 
moted general of brigade by the repiesentativeson mission 
For the next five years he was constantly employed in 
Germany undei Jourdan, Moreau, Klehei, and Lefebvre 
The attack of the Fiench left at the battle of Altenkirchen, 
which won the day, was diiected by Soult, and in 1799 he 
was promoted general of division and ordered to pioceed 
to Switzerland It was at this time that he laid the 
foundations of his military fame, and he paiticularly dis- 
tinguished himself in Masse na’s great Swiss campaign, 
and especially at the battle of Zurich He accompanied 
Mass6na to Genoa, and acted as his puncipal lieutenant 
throughout the protiacted siege of that city, duiing which 
he operated with a detached force without the walls, and 
aftei many successful actions he was wounded and taken 
prisoner at Monte Cretto on 13 th April 1800 The victory 
of Marengo lestoiingliis freedom, he received the command 
of the southern pait of the kingdom of Naples, and in 1802 
he was appointed one of the four generals commanding the 
guard of the consuls Though he was one of those generals 
who had served under Moreau, and who therefore, as a rule, 
disliked and despised Napoleon, Soult had the wisdom to 
show his devotion to the ruling power , in consequence he 
was in August 1803 appointed to the command in chief 
of the camp of Boulogne, and in May 1804 he was made 
one of the first marshals of Francs When Napoleon 
decided to lead the troops of the camp of Boulogne into 
Germany, Soult took the command of the right wing, and 
It was by his capture of the heights of Pratzen that the 
gieat battle of Austeilitz was decided He played a great 
part in all the famous battles of the grand aimy, except 
the battle of Fnedlancl, and after the conclusion of the 
peace of Tilsit he returned to France and was created 
duke of Dalmatia In the following year he was appointed 
to the command of the 2d corps of the army with which 
Napoleon intended to conquer Spam, and after winning the 
battle of Gamonal he was detailed by the emperor to pursue 
Sir John Moore, whom he only caught up at Coiuna 
For the next four yeais Soult remained in Spam, but it 
is impossible to do more than allude to his most important 
feats of arms In 1809, after his defeat by Sii John Moore, 
he invaded Portugal and took Oporto, but, deluded by the 
idea of becoming king of Poitugal, he neglected to advance 
upon Lisbon, and was eventually dislodged from Oporto 
by Sir Arthur Wellesley After the battle of Talavera he 
was made major-general of French troops in Spam, and on 
12th November 1809 won the great victory of Ocaiia In 
1810 he invaded Andalusia, which he speedily reduced, 
with the exception of Cadiz In 1811 he marched north 
into Estremaduia, and took Badajoz, and when the Anglo- 
Portuguese army laid siege to it he marched to its rescue, 
and fought the famous battle of Albuera (16th May) In 
1812, however, he was obliged, aftei Wellington’s great 
victory of Salamanca, to evacuate Andalusia, and was soon 
after recalled from Spam at the request of Joseph 
Bonaparte, with whom he had always disagreed In March 
1813 he assumed the command of the 4th corps of the 
grand army and commanded tho centre at Lutzen and 
Bautzen, but ho was soon sent, with unlimited powers, 
to the south of France to tiy and repair the damages done 
by the great defeat of Vittoria His campaign there is 
tho finest pi oof of his genius as a genoial, although he was 
repeatedly defeated by the English under Wellington, foi 
his soldiers worn but raw conscripts, while those of 
Wellington were the veterans of many campaigns 
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Such was the military career of hlarshal Soult His 
political career was by no means so ci editable After the 
first abdication of Napoleon he declared himself a royalist, 
received the order of St Louis, and acted as minister for 
war from 3d December 1814 to 11th March 1815 When 
Napoleon returned from Elba Soult at once declared him- 
self a Bonapartist, and acted as major-general to the 
empeioi in the campaign of Waterloo For this conduct 
he was exiled, but not foi long, for in 1819 he was recalled 
and in 1820 again made a marshal of France He once 
more tried to show himself a fervent royalist and was made 
a peer in 1827. After the revolution of 1830 he made out 
that he was a partisan of Louis Philippe and constitutional 
royalty, and served as minister for war from 1830 to 1834, 
as ambassador extraordinary to London for the coronation 
of Queen Victoria m 1838, and again as minister for war 
fiom 1840 to 1844 In 1848, when Louis Philippe was 
overthrown Soult again declared himself a republican 
He died at his castle of Soultberg near his biithplace 
in 1851 

SOUND See AootrsTics 

SOUNDING to ascertain the depth of the sea has been 
practised from, very early times foi purposes of navigation, 
but It IS only since tho introduction of submarine tele- 
graphy that extensive efforts have been made to obtain 
a complete knowledge of the contour of the ocean-bed 
As early as the middle of last century a few deep soundings 
were recorded in various parts of the world. Elhs made 
one in 1749 of 891 fathoms off the north- west coast of 
Africa But these early results must be accepted only with 
great caution, for the methods then in use were not such 
as to ensuie accuiacy at any depth greater than a few 
hundred fathoms Sir John Eoss, the arctic explorer, was 
much in advance of his times as regarded such investiga- 
tions , he invented a “ deep-sea clamm ” for bringing up 
a portion of the bottom, and on September 1, 1819^, in 
Possession Bay, made a successful sounding at a depth of 
1000 fathoms, which is especially memorable because it 
was clear, from the organisms whicli came up entangled in 
the line, that animal hie existed at that depth 

The operation of sounding is readily performed in 
shallow water by letting down a weight attached to a 
coid, which is marked off into fathoms by worsted 
tucked under the strands, the tens and hundreds being 
indicated by different colours The bottom of the weight 
usually presents a hollow, winch is filled with tallow, 
so that a portion of the material from the bottom may be 
brought up and give an indication of its nature Some- 
times a waived cavity is used instead of the tallow It 
IS easy to see that the longer the line let out the greater 
will be its friction in passing through the water, the 
more slowly the weight will descend, and the slighter will 
be the shock transmitted to the upper extremity when it 
reaches the bottom , indeed, at what are now considered 
very moderate depths this becomes quite imperceptible 
hence in deep-sea sounding the line is carefully watched 
as it runs out, and the time each 100-fathom mark enters 
the water is noted down Owing to the increasing friction 
these intervals gradually lengthen, but any sudden incre- 
ment indicates that the bottom has been reached, for it 
shows that the weight has ceased to act, and that further 
descent of the line is due meicly to its own giavitation 
For instance, in one of the “Challenger” soundings, with 
a line 1 inch in ciicumference, and with a weight of 4 
cwts attached, the time occupied in descending from 2900 
to 3000 fathoms was 2 m 10 s ; from 3000 to 3100 
fathoms 2 m 13 s , and from 3100 to 3200 fathoms 3 m 
14 s , this sudden inciease showing that the bottom had 
been reached in the interval 

Furthermore, the weight required to sink a line in deep 
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water with sufficient rapidity for purposes of accurate ob- 
servation IS so great that it is found impracticable to bring 
it up again without putting an undue 
strain upon the rope or seriously pro- 
longing the operation Hence in 1 854 
Brooke, an American, devised an ap- 
paratus by which the weight was de- 
tached when it leached 
the bottom and only a 
small tube containing a 
sample of the bottom 
was brought up This 
was in fact a modifica- 
tion of an apparatus 
which had been devised 
by Hooke in the 17th 
century , he made an 
arrangement in which a 
light sphere was sunk 
by a heavy weight, but 
was hberated on reach- 
ing the bottom, — the 
depth being then de- 
duced from the time 
which elapsed between 
the sinking of the globe 
and its leappearance at - 
the surface Of the | 
various modifications of | 

Brooke’s sounding ma- | 
chine, perhaps the most j 
famous IS that con- , 
structed by the black- i 
smith of H M S “ Hy- 
dra,” and commonly 
known as the “Hydra 
sounding lod ” It was 
used on the cruises of 
the “ Lightning ” and 
“Poicupine” and dur- 
ing the earlier part of 

the “ Challenger” e-spe- ^ ^ 

dition This apparatus is shown in fig 1, where AB is 
the rod, terminating in a tube below so that it may bring 
up a sample of the 
bottom, the weights F 
fit loosely round it and 
are supported by the 
wire E which passes 
over the stud D, where 
a spring presses against 
it, the strength of which 
is so adjusted that it is 
unable to displace the 
wire as long as the 
strain of the weights 





Fig 4 


5 


IS upon it, but so soon as this is relieved by their rest- 
ing on the bottom the wire is thrust ofi the stud, and 


when the line is hauled in the weights and wire are left 
behind 

An improved apparatus has recently been invented by 
Mr J Y Buchanan, and used by him on board the tele- 
graph ships “ Dacia ” and “ Buccaneer,” which can be used 
either in shallow or deep water, and has the advantage of 
bringing up samples both of the water and of the mud 
fiom the bottom It consists of a hollow eyhndei A, fig 
2, at the top and bottom of which are india-rubber valves 
H, K, opening upwards, so that water passes freely through 
them during the descent but is retained as soon as a plug 
of mud occupies the tube B The weight EE which sur- 
rounds the cylinder is supported by a wire F passing over 
a peculiar hook D, shown separately in figs 3, 4, 5 , when 
sounding in shallow water it is not necessary to detach the 
weight, and the wire is therefore placed as in fig 3 , when 
working at greater depths the wire rests on the other side 
of the hook, as in fig 4, — the lesult being that on the 
bottom being reached it falls into the upper part of the 
notch, fig 5, and continues to press the tube into the mud, 
but when hauling up commences the wire slips out alto- 
gether and the weight is left at the bottom A valve 
L, M, H is sometimes used to retain the sample of the 
bottom. 

At the present time deep-sea sounding is extensively practised 
for telegiapliic puiposes, and is almost entirely conducted by 
means oi iviie instead of lope, a method introduced bySii TVilliam 
Thomson The fnction of the wire in passing tliiough the water 
is of course very much less than that of lope, and hence it runs 
out and can be hauled in much moie rapiffiy, a smaller sinker 
maybe used, and in veiy many instances it can be recovered It 
IS customaiy in sonading for cables to make veiy frequent obaer 
vations (once in fiom 1 to 50 miles), for it is found that the laying 
can be accomplished w ith much less nsk of accident if the contour 
of the ocean-bed be accuiately known The saving of time by the 
use of wue is very considerable, but the advantage is not so 
obvious in limning out as in hauling in, because a heaviei weight 
IS used to iiiciease the rate, this of comae iniohing a loss of iron 
smkeis Foi instance, an appaiatus similai to that mentioned 
above as being used by the “ Challengei ” took on an average 24 
ni 22 s to sink 2000 fathoms, whilst in a recent sounding by the 
“Albatioss” the weight ran out 2000 fathoms in 20 m 80 s and 
was hauled in in 21 m 9 s , — a rate which would have been qiute 
unattainable by the aid of rope The saving m the matter of 
sinkers is by no means inconsideiable , instead of 3 or 4 owts , 
only 50 to 60 B are used, and Sigsbee has calculated that this 
difierence is sufficient to pay foi any extia loss there may he by 
the bieakiDg of the wiie Gaptaiu Magnaglii of the Itiiian navy 
and Captains Sigsbee and Belknap of the American Siiivey have 
successrally developed the method of sounding with wiie, and 
owing to its use the last-mentioned officei was able to survey the 
loute ftom San Fiancisco to Japan, doing all his sounding hy 
hand, which would have been quite impossible had hempen rope 
been used When soundings are made foi scientific purposes it is 
customaiy to ascertain the temperatuie, both at the bottom and 
at inteimediate depths, hy a theimometei ot special construction 
Tor further mformation, see Su Wjville Thomson, The Depths of the Sea 
(London, 1^74), Kanatvoe of the Crm^e of II M S ’‘Challenge}'' (London, 
l'^85) , Sigsbee, Deep Sea Soimdmg and Dredging (Washington, 1S80) , IVille, 
Norwegian Nmlh Atlantic Expedition, pt , “Appaiatus and how used,’ 
lS7e-7S, Mill, The Scottish Manne Station (Edinhuigh, 1885), and, foi an 
impioved appaiatus used on hoard the “Talisman," La Nature, xii p 120, 1884 , 
also the annual Repoi ts of the U S Fish Commission (W E HO ) 

SOUTH, Eobbet (1633-1716), one of the wittiest of 
English divines, was the son of a London merchant, and 
was horn at Hackney, Middlesex, in 1633 He was 
educated at 'Westniinstei school, whence in 1651 he was 
elected to Christ Church, Oxford He became B A in 
1654, and the same year wrote several Latin verses to 
congratulate Cromwell on concluding peace with the 
Dutch, which were published in a collection of umversity 
poems The following year he pubhshed a Latin poem, 
entitled Mtcsica Incantans After commencing MA in 
1657 he was m the habit befoie obtaining orders in 1658 
of preaching as the champion of Calvinism against 
Socmianism and Arminianism He was also at this time 
a strong supporter of Presbyterianism, but on the approach 
of the Eestoration his views on church government under- 
XXII — 36 
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■'Tent a change In fact he adhered successively to the 
tuumphant party represented by Ciomvell, Charles, 
James, and William, and there are substantial giounds for 
the assertion of Anthony Wood that he vas much indebted 
for his preferments to his zeal foi “the powers that be ” 
On 10th August 1660 he was chosen public orator of the 
university, and in 1661 domestic chaplain to Lord 
Claiendou In Match 1663 he was made piebend ot 
Westminster, and shortly afterwards he received from his 
university the degree of D D In 1667 he became 
chaplain to the duke of York He -was a zealous ad\ ocate 
of the doctrine of passive obedience, and also strongly 
opposed the Toleration Act, declaiming m unmeasured 
terms against the various nonconformist sects In 1676 
he was appointed chaplain to Lawrence Hyde (aftcrwaids 
eail of Rochester), amhassador-estraoidinary to the king 
ot Poland, and of his visit he sent an interesting account 
to Dr Edward Pocock in a letter, dated Dantzic, 16th 
December 1677, which was printed along 'uith South’s 
Posthmozis WorJuS in 1717 In 1678 he was promoted 
by the chapter of Westminstei to the rectory of Islip, 
Osfordshue Owing, it is said, to a personal giiidge, 
(South in 1603 published Am?mdve} sio?zs on Di SJietlocVs 
Aoo7f, entitled a Y^ndioatxon of the Holy and Bvei Blessed 
Trinity^ in which the views of Sherlock were attacked 
with much sarcastic bitterness Sheilock, in ansivei, 
])ubli&hed a Defence in 1694, to -which South leplied in 
TniJimm CJmged iipon Dr SheilocVs Keio Notion of the 
Trinity, and the Ohaige Made Good The controversy was 
earned by the rival parties into the pulpit, and occasioned 
such keen feeling that the king interposed to stop it 
Dming the greater pait of the reign of Anne South le- 
mained comparatively quiet, but in 1710 he sho-wed himself 
a keen opponent of Sachevorell He died 8th July 1716, 
aud was burred m Westminster Abbey 

The btyle of South is vigoious, pungent, and brilliant, though, 
tending to cxubeiance His semons aie stiongly piactica], but 
his theory of life is not ascetic IIis vit geneially inclines tow aids 
saicasm, and it -nas piobably the knowledge of lus qiiaiiolsome 
tempeiament tliat pievented lus pioniotion to a bishopiic If he 
saculiced pimoiple to lus desire foi piefeiment, lus ambition was 
not of a sordid kind, foi he w’as noted toi the e5.tent of lus chanties 
He published a laige numbei of single seiinons, and they apjicaied 
lu a collected foim m 1692 in sit yolumes, loacliing a second 
edition in lus lifetime in 3 716 Hn Opoia Poslhuina Laiim, 
including Ins will, lus Latin poems, and lus raations while public 
oiator, with inemoiis of lus life, appealed in 1717 His IVoiLs 
were published with a memoir by tlie Olaiondon piess in 1823, 
and have been soveial times reprinted The contempoiaiy notice 
of South by Wood in lus Atlmiis. is ehaiacteiized by a stiongly 
hostile tone, pailly to bo explained by a ciiticism of South at 
Wood's expense 

SOUTH AFEICAM REPUBLIC See Tkaksvaal 

SOUTHAlHPTO]SF, a municijial and parliamentary 
borough, winch gives name to Hampshire, oi the county 
of Southampton, aud one of the piincipal seaports on the 
south coast of England, is beautifully situated at the head, 
of Southampton Water, foiming the mouth of the Test, on 
a sloping peninsula, bounded on the east by the lichen, 
at the terminus of the South-W cstorn Railway, 79 miles, 
south-west of London, 13 south -south-west of Wmchostci, 
and 24 west-noith-west of Portsmouth Southampton is 
also a county of itself,— the county of the town of 
Southampton It preserves much of its antique ap- 
jiearance, but, although m the older parts the streets if 
pictuiesque are narrow andiriegular, it may still claim the 
distinction it enjoyed in Leland’s time of laiikiug “ as one 
of the fairest that is in England,” handsome and spacious 
shops lining the principal streets, while the suburbs arc 
studded with numerous villas aud mansions embosomed 
in woods There are still considerable lemaius of the old 
town walls built in the time of Richard 11, the most 
remarkable being a portion of the west walls, witli an 


aicade on its exterior face Four of the seven gates are 
comparatively well preserved — North or Bar Gate, South 
Castle Gate, Westgate, and Blue Anchor Gate The 
finest of these is Eargate, in a room above which is the 
ancient Guildhall, -wheie the ejuarter sessions are held 
The representations of Sir Bevis of Hampton and the 
giant Ascupart which formerly stood on each side have 
recently been obliteiated The castle, originally a Saxon 
fortress, and rebuilt when the walls were erected, was 
partly demolished in 1650 After its rebuilding had been 
begun by the marquis of Lausdoune lu 1805, it was sold, 
and lu 1818 the site was paicelled out for building plots 
In the vicinity of the castle there are some houses of very 
ancient date, including King’s House (Eaily Noiman) 
The two old churches, St Michael’s (originally Noiman 
about the date of 1080) and HolyroocI, have been in a 
gieat degree modernized, the former contains a beautiful 
Byzantine font and a monument to Sir R Lyster, chief- 
justico in the 16th century The French chapel of St 
Julien, oiigmally attached to the hospital of God’s House, 
founded by Henry VIII for eight poor persons, is of 
Noi man architecture, it contains the burial-place of the 
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carl of Cambridge, Lord Scrope, and Sir Thomas Grey, 
who in 1115 wore executed outside the Baigato for con- 
spiiiug against Homy V Among the modern public 
buildings are the Watts memorial hall, erected m 1876 at 
a cost of £8000, the municipal office, occupying the old 
audit-house, the custom-house, the plulliarmonic hall, tho 
assembly rooms, the county court-house, the corn exchange 
and chamber of commerce, and two theatres The educa- 
tional institutions includo the ITaitloy Institution, founded 
by bequest for the advancement of natural history, astro- 
nomy, antiquities, and classical and Oriental literature, and 
now embiaciug a library, roading-room, museum, art gallery, 
laboi atones, and schools of seienco and art associated 
■with South Kensington ; the Edward VI grammar school. 
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founded in 1550, and leorgamzed in 1875, and Alderman 
Taunton’s school, founded in 1752, and lately remodelled 
The school boaid was established in 1871 The benevolent 
and chaiitable institutions are ntiineious, embracing the 
dispeusaiy (1809), the loyal >South Hants infiimaiy 
(1838), the female oiphan asjlum, the homceopathic dis- 
pensaiy (1873), St Maiy’s cottage hospital (1873), and the 
Palk memoiial home (1876) To the north of the town 

15 Southampton Common, formerly pait of the manoi of 
Shiiley, and adjoining the toun to the noith of Above Bai 
Stieet IS the Public Paik, piettily laid out and containing 
statues ot Loid Palmeiston, Di Watts, and Mayoi Andrews 
The town is supplied wuth watei partly from artesian wells 
and paitly from reservoirs The population of the muni- 
cipal borough (area 200i acres) in 1871 was 53,741, and 
111 1881 it was 60,051 In 1885 the aiea of the parlia- 
mentary borough, formerly coextensive with that of the 
municipal borough, was extended to include the parish of 
Millbrook, the ecclesiastical district of the Holy Savioui, 
Bitteine, the parish of St hlary Extia, and the detached 
portion of Hound included wuthin St Mary Extra The 
population of this area in 1881 was 84,384 It is repie- 
sented by two members 

The inipoitance of the poit dates fiom the Hoiman Conquest, 
and was ongmally due to its i elation to 'Wuicliestei It had a con- 
sideiable tiade lu wine as eaily as 1152, and liom Queen Mary it 
obtained a monopoly in the importation of sweet wmes fiom the 
Giocian islands AVitli Venice and Italy it had a laige tiade as 
eaily as the 14th century, and in the subsequent eentuiy it had a 
connexion with Newfoundland, while its Channel tiade and its 
ahipbuilding weie also of impoitaiice About the end of the 16th 
century its tiade had, liowevei, begun to decline, and the visitation 
of the plague in 1665 tended still fuither to aid its letiogiession 
Some impiovement took place in its prospects by tlio cieation of a 
Piei and Haiboui Commission in 1803, and the erection of the 
Eoyal Victoria pici in 1831 was a fuithei step towards piospeiitj, 
but its modem tiade i eaily dates fiom the opening up of lailway 
communication with Loudon in 1840 It possesses one of the finest 
uatinal liaibouis and has the advantage ot a double tide, a second 
high tide occuiiing two houio after the fiist While laigely 
dependent foi its impoit trade on its connexion with London and 
its easy communication with Fiance, it has become an outlet foi 
the inamifactuies ot the midland and noithein towns Its gieat 
tidal dock, completed lu 1842 at a cost of £140,000, has an aiea ot 

16 acies with a depth ot IS feet at low watei, and the inner dock, 
completed in 1851, an aiea of 10 acies and a depth of 23 feet 
Two other docks cnibiacmg an aiea of 50 acres aie being con- 
structed Them aie also toui diy docks, capable of receiving 
vessels of the largest tonnage at all tides Within lecent yeais 
the port lias lost the oveiland tiade between London and India by 
the lemoval to Loudon of the headqiiaiteis of the Pemnsiilai and 
Oiiental Steam Navigation Company At piesentitis the head- 
quaiteis of the Eoyal Mail Steam Packet Company loi the West 
Indies and the Pacific (via Panama) and foi Biazil and the Eiver 
Plate, the Union Lms foi the Cape of Good Hope, Natal, and East 
Atiica, and the London and South Western Railway Company’s 
steameistothe Fieuch coast Stuameis also sail legulaily foi Ireland 
and vaiious poits on the west coast of England , aud the steamers of 
the North Geiman Lloyd Company touch at the poit on the way to 
and tiom New Yoik, and also to and fiom Asiatic and Austialian 
poits The total iiumbei ot vessels that enteied the poit in 1876 
was 7840 of 1,201,301 tons, ot which 3780 with a tonnage of 201,434 
weie sailing vessels, and 4060 with a tonnage of 999,867 weie 
steameis Tlienumbei that cleared m the same ycai was 8047 of 
1,174,365 tons, of which 3994 (196,064 tons) weie sailing vessels, 
and 4053 (978,301 tons) weie steameis In 1885 the iiumbei of 
vessels that enteied the port was 9768 of 1,539,357 tons, of which 
3456 (175,900 tons) were sailing vessels, and 6312 (1,363,457 
tons) weie steamers The number that cleared in the same yeai 
was 9641 of 1,523,759 tons, of winch 8350 {182,688 tons) were 
sailing vessels, and 6291 (1,341,071 tons) weie steamers Since 
1845 Sie trade has inci eased more than tenfold, although within 
recent yeais the poit has suifeied from the pievailing dulness 
The total value of impoits and exports in 1846 was £1,475,000 , in 
1880 the value of the impoits was £9,205,183 and in 1884 it was 
£7,544,364 , for these last jeais the value of the expoits of United 
Kingdom pioduce was £9,306,326 and £6,909,072, while the value 
ot the expoits of foieigii and colonial produce and manufactures in 
1882 was £1,589,652 andml884 £1,160,954 Among thepuncipal 
impoits are cocoa, coffee, corn (including maize), apples, piovisions 
(especially butter, eggs, and potatoes fiom France and the Channel 
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Isles), mm and hiandy, sugar, wine, wool, aud rags Among the 
pnncipal expoits of the produce of the United Kingdom aie appaiel, 
cotton goods, kathti, linen goods, madimery, copper and non 
goods, woollen and woisted goods The uumbei ol ships built at 
the poit in 1885 was 19, of 17,873 tons bmden 

The Roman station of Clauseutum was situated at Bitterne on the 
opposite side of the Itchen, wheie extensive Roman lemains have 
been found The pieseiit town was founded by the West Saxons, 
piobablj soon aftei their landing rmdei Ceidic and Cynric on the 
shoies of Southampton Watei in 495 The name Hantnn-seue 
(Hamptonslnie) occuis m the Saro/i GliiOiiide under date 765, aud 
Hamtun is fiist mentioned sepaiately in 837 The prefix “South” 
was jirohablj addedaftei the annexation of Wessex to Mercia in 920, 
to distinguish it fioin the Hampton m Meicia afterwards called 
Noithampjtou The town was frequently ravaged by the Danes 
in the 9th and 10th centuries Caimte, aftci liis establishment on 
the thione, made it his occasional lesidence, and Southampton 
heacli IS leputed to have been the scene of las leLuke to the flattery 
of lus com tiers, by the demonstration ot his pow erlessness to 
contiol the waves Southampton is mentioned in Domesdaj as 
Hantune It possessed a mint as eaily as 925 It was frequently 
visited hy successive monarchs fiom the time of Henry I In 
1338 it lepulsed an attack ot the French and Genoese In 1415 
it was the rendezvous of the aimy of Henry V for France, and 
during his stay in the town lie detected the conspiracy against 
him of the eail of Cambiulge, Loid Scrope, and Sii Thomas Giey, 
who weie executed outside the Bargate In 1512 the marquis of 
Dorset embaiked fiom the port with 10,000 men to the aid of 
Ferdmaud ot Spam against Fiance, and in 1522 the earl of Surrey 
set out fiom it with, a large fleet to escort Chailes V Queen 
Elizabeth held a court at Southampton m 1569 On account ot 
the outbreak of the pilague in London m 1625 the council was 
transfened by the lung to Southampton, vvlieie on the 7tli September 
a treaty was signed with the United Piovinces The tow n received 
its fiist chaiter fioni Heniy II , and a chartei of incorpoiation 
fiom Heniy VI in 1445 under the style of “mayor, bailifl, and 
burgesses ” This chaitei was somewhat modified by that granted 
by Chailes I which remained the goveining chaitei till the passing 
of the Municipal Act The corporation act as the uibansanitaiy 
authoiity The townfiistieturnedmeinbeisto pailiament in 1295 
Among eminent peisons connected with Southampton are Dibihn 
the song wiitei, Bishop Peacocke, Thomas Fullei, and Di Watts 
History of Southampton, hyJ Sjhestei Danes, 1883 

SOUTH AUSTEALIA, wliicli lies between 129“ and Plato 
141“ E long, lias Hew Sontli Wales and Victoria oii^^ 
tlie E , Western Australia on tlie W , aud tbe Soutlieru 
Ocean on tbe S Ongmally its northern line was 26“ 

S lat, but by tbe addition of the Hortbein Territory, or 
Alexandra Laud, the area has been extended from 380,070 
square miles to 903,690, and tlie northern border earned 
to the Indian Ocean The length is therefore from lat 
38° S to 11“S, nearly 2000 miles Being much more 
noithern and less southern than the neighbouring colony, 

Its present designation is incorrect in point of fact 

The southern coast-lme shows two laige gulfs, Spencer 
and St Vincent, — the first 180 miles long, the other 100 
Spencei Gulf is open to the ocean, while St Vincent Gulf 
is partly shielded by Kangaroo Island, with Investigator 
Stiaits as its westerly entrance and Backstairs Pasbage lor 
an eastei ly one Yorke Peninsula separates the two gulfs. 

Port Lincoln and Sleaford Bay are at the south-west of 
Spencei Gulf On the western side of Eyria Peninsula — 
the land westward of Spencer Gulf — are the following 
bays — Coffin, Anxious, Veuus, Streaky, Denial, and 
Fowler The junction of South and Western Australia is 
on the Australian Bight Encounter Bay is on the Victo- 
iian side, with Lacepede, Guiclien, Eivoli, and Maeclonnell 
Bays to the south-east Flinders, Investigator, and Huyt 
Islands are south-west Cape Jervis is at the eastern 
entrance of St Vincent Gulf, Spencer at the western. 

In Hoi them Teriitoiy aie Melville, Adam, Arnhem, and 
Raffles Bays, Van Diemen’s Gulf, Port Essington, and 
Poit Darwin (lat 12“ S ) The Gulf of Carpentaria 
divides the territory from Cape York Peninsula of Queens- 
land Melville, Bathurst, and Groote-Eylandt are northern 
islands The ranges of hills are few, rarely reaching 
3000 feet One chain runs north from Cape Jervis. 
Fhnders range has Brown and Arden, 3000 feet Lofty, 
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near Adelaide, is 2330 feet Volcanic cones, as Gambier 
and Schanck, are sontli-east, near Victoua In geneial 
the country is level, wliere not slightly undulating It 
is far from being well watered, especially to the west- 
ward and in the interior The Munay, passing through 
Lake Victoria, had previously received most of the drain- 
age of the three eastern colonies The Toriens flows by 
Adelaide Few streams reach the ocean Cooper’s Creek 
drains part of Westein Queensland The Indian seas 
receive the Alligator, Liverpool, Eoper, Macarthui, Daly 
and Victoria rivers Albert and the Coorong are lakes at 
the Murray mouth The depressed area northward con- 
tains Lakes Torrens, Eyre, Gairdner, Blanche, Hope, and 
Amadeus The overland telegraph to Port Darwin passes 
mostly through an ill-watercd country, with oases around 
springs The population, 330,000, is principally within 
100 miles of Adelaide, the capital, in lat 35° S The 
leading places north of Adelaide are Gawler, 25 miles, 
Barossa 38, Kapunda 49, Angaston 51, Port Wakefield 60, 
Clare 90, Kooringa of Burra Buira 100, Moonta 100 
north-west, Ivadma 96 nortb-west, Blytli 100, klorgan 
or ISTorth-West Bend 105, Bioughton 150, St Petersbuig 
154, Port Pine 155 north-west, Port Augusta 240 north- 
west, Colton 320, Blinmau 350 To the east are Barker 
21, Echiinga 23, Hairne 25, Kingston or Port Caroline 
170 south-east, Narracoorte 220, Penola 250, Gambier 
290, Macdonnell 304 Lincoln is 210 west Adelaide 
Port IS 7, Glenelg 7, Brighton 10, Willunga 30 south, 
Goolwa, the Murray port, is 60 south Palmeiston of 
Port Darwin is the chief town of Northern Territory, 
Southport IS 25 miles south of it Other settlements are 
inland mining townships There are 36 counties, 4 pas- 
toral districts, 23 municipalities, and 112 district councils 
m South Australia propei 

Climate — ^Excepting Western Austiaha, this is the driest 
portion of the island continent The lain clouds from tho 
Pacific or the Indian Ocean have little store left on reach- 
ing the South Australian districts The noi th-west summer 
monsoons favour the northern coast-lands, though the rams 
penetrate but few miles inland The trade-winds bung 
only diy blasts from tke Queensland side A largo piopoi- 
tion of the south-westein slioie has a very partial deposi- 
tion, and even the sonthein Yoifce Peninsula, laved by two 
groat gulfs, seldom shows any surface water The conflict 
between the polar and equatorial currents occasionally 
throws down rain in the inteiior, though many a thnndei- 
storm fads to let fall more than a few diops But the 
south-eastein coast catches a fair amount of ram from 
the western breezes ofl the Southern Ocean The settled 
districts have winter rams, when Adelaide plains are 
transformed from parched sterility to luxuriant vegetation 
The average annual rainfall there is but 20 inches, with 
an evaporation of three times that amount In 1885 (a 
dry year) Adelaide had only 16 inches In some yeais 
only 6 inches have fallen, even on parts of the seashoie 
The interior, howevei, has been known to have extensive 
floods after sudden storms The northern coast, as at Port 
Darwin, has from 50 to 70 inches, though for seveial 
months without a shower The heat is considerable during 
the diy summer time, though cold is felt severely on winter 
mornings and nights, even in the tiopics, when a do^en 
degrees of frost may be followed in a few horns by a tem- 
peiature of 80° or 90° 

The health conditions of the colony are hut little 
mfenoi, except m Adelaide and Port Dai win, to those 
ruling in Tasmania and New Zealand, which are so much 
cooler and wetter Diy heat is never so piejudicial as a 
moist heat A raging hot wind from the north and 
north-west, to which Adelaide is so unpleasantly exposed, 
is trying to young children, though it never bungs noxious 


gases On the contiaiy, when passing over eucalyptus 
forests it brings dovn health-giving aiis, in spite of 160° 
in the sun, or even 120° in the shade Diarrhoea may 
tiouble m summer, and catarili in winter , but, with a 
birth-iate of 39 in the thousand and a death-rate of from 
12 to 17, South Australia stands more favourably than 
England in relation to health Kecently, several town- 
ships had for the year but seven deaths m the thousand, 
exhibiting a freedom from moitality three times greater 
than London The death-rate of the colony during 1885 
was only 12 48 to the thousand, while the birth-rate was 
37 70 One-third of the deaths were m Adelaide Eeports 
from the tropical Northern Territoiy speak of fever and 
ague, especially among imprudent gold-miners 
Geology — ^The few mountain laiiges scatteied throughout the 
colony were once, in all piohahility, hut islands rising in a 
mediterianean sea that connected the Indian Ocean and Java Sea 
uith the Southern Ocean Ovei at least the soiithein half of 
South Austialianteiiitoiv the uatei flowed in Tertiary tunes The 
climatic effect of such an aichipelago of islands must have been 
very ditleieut fiom what now’ is leahzed in that region The rise 
of the count! y displayed that vast evtent of aienaceous limestone 
foiming the southern coast flooi, and extending westward 
huiidieds of miles in Westein Austiaha, and fai eastw’aid in 
Victoria The south coast is still using The Muiiay cuts its 
chaunel thiougli this \ast coialline foiination Accoiduig to the 
Bev J Tenison Woods, tho newei Pliocene is neai Adelaide, 
while the older is at JMount Ganihicr The Mmray cliffs aie 
tJppei Miocene, and the Muiray flats are Lowoi Miocene He 
finds little 01 none of Eocene Flint hands occur in this lime- 
stone, paiticulaily at Gambler The Biscuit countiy, south-east, 
has flat limestone concietionaiy cakes on the surface, moie or less 
lounded Beds of sand, cover laige aieas of the recent lock 
Caves abound in the Gambiei distiict, piovided with stalactites 
and stalagmites Subteiiauean iiveis flow tlnough some of the 
caverns, and aie occasionally leached by natiual sloping wells 
Gamble! exhibits much Biyozoan limestone Its 40 species and 
16 geneia of Foly~oa are in Lowei Ciag Tho coial limestone 
there has extensive flint hands Fomininifcia aie of many kinds, 
some of the Eluzopods are still existing in Anstialian waters 
Shaiks’ teeth and large nautili aie fieqiiontly met with Most 
fossils aie m casts, except Peden, Biyosoa, Fclmii, Lo The 
Muiray cliffs maik the remains of an extensive foiniation, since 
laigely denuded The Gambiei deposits pi ove the piesence ol an 
ancient deep sea, w'hon little of Austiaha, as we now peicoivo it, 
had any existence The South Aiistinlian ranges aie genoially of 
Piimaiy oidei, tho Siluiian foimation being often pieiced oi 
flooded by igneous locks, winch hare transmuted the stiata 
While giamtes and gianitoids aio in gicat masses, tho basalts and 

f reenstoncs of a latei age aio not wanting in the langes The 
'rimaiy locks aie ohseived, also, in Eyiia rennisula, Poit Lincoln, 
the cential continental distiicts, and voiy piominontly in the 
Noitheiii Teiutoiy Flat-topped sandstone hills pievail noith- 
waicl Westwaid and south eastw’aid the Teitiaiy rests on a 
giamto flooi Eastwaul thoie is the same Piimaiy piesoiico, with 
ciystalline mountains developing silver mineb pist ove: the hoidoi 
Metamoiplnc locks, using amidst Teitiniy bods, aic stiong in 
Yoike Peninsula, producing much coppei Tlie tablelands aio of 
hoiizontal sandstone, often on spiiifeious limestone Doseit sand- 
stone may be Miocene Neai tho Victonaii boundary, in the 
south-east eoinoi of South Austiaha, recent volcanic action is 
appaient Seveial of the lakes theie woio once ciatois The 
deep Blue Lalce, oi Devil’s Inkstand, occupies tho centio of Mount 
Gambiei The banks aie neaily 300 feet high, and aie foimed of 
lavas and volcanic ashes Cinder walls aie detected, and other 
vaiieties of volcanic piodueis Seioial smallei cones surround the 
gieat mount The countiy itself is ol tho usual Tertiaiy lime- 
stone, moie Ol less coveicd with ashes hlouiit Schanck, between 
Gambler and the sea, is known as the Devil’s Punchbowl This 
cone of lava has an empty ciatei 200 feet deep Gambiei and 
Schanck aio landmaiks to passing manners Among the fossil 
forms in Teitiaiy Pliocene stiata aie those of the huge Diirrotochn, 
a marsupial vegetable feeder 16 feet in height, with gigantic 
kangaioos, emus, wombats, kc 

Minerals —Sontli Austiaha, though without coal, w’as the first 
Austiahan colony to hare ametalln:, mine, and tho first to possess 
a gold mine In 1841 the wheel of a diay, going ovoi a lull 
neai Adelaide, disclosed to view silvei-lcad ore In tho midst of 
the had times in 1843 the Kapunda coppoi mine was found In 
1845 the wondeiful Buna Buna coppei was fiist wrought The 
land, 10,000 acies, cost £10,000, and for several years the 
dividends to sliareholdcis weio 800 per cent per annum The first 
colonial mineial expoit was 30 tons of lead oie, value £128, in 
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1843 The copper declined as puces fell It was £322,983 m 1885, 
■when rates weie £50 a ton, but £762,386 ten jtais before 'witb 
ovei £90 In 1886 most of the mines weie closed Between 250 
and 400 miles north of Adelaide a very rich copper distiict exists 
Lead is very abundant Manganese, nickel, bismuth, antimony, 
and silver have been mined Tin is seen m granitic places Iron 
occurs in almost all formations and in all conditions There is 
abundance of hmmatite, micaceous, bog, and othei ores rich in the 
metal Taliskei and othei mines paid in silv er The onderfnl 
Silverton, of Earner Ranges, inadeseit, isjiist outside the boundary, 
though 300 miles only from Adelaide while 600 fiom Sj dney Gold 
■nas got from a q^uaitz vem at the Yictoria mine, near Adelaide, as 
early as 1846, but did not pay the company Partial gold working 
has been conducted at Echunga, &c , m southern hills Theie are 
rich alluvial and quaitz gold mines in Northern Teintory, at from 
100 to 150 miles south of Port Darwin For the year 1884 the 
yield was £77,935 Of 1349 mineis 1205 were Chinese Gold is 
now woiked at "Waukaringa, 225 miles north of Adelaide Copper, 
tm, and silver are found in Northern Territory Among other 
minerals asbestos, roofing slates, and fine maibles may be named 
Some forty years ago piecious stones, especially garnets and 
sapplines, were gathered in the Barossa Hills Carbonaceous 
matenal is found at the Cooiong, &c , yielding 50 per cent of oil 
Lake Eyre has a iiide coal Kapunda maible quaiiy is a success 
In 1885 there weie 16,493 acies leased for mmerals The value 
of minerals expoited in 1885 was £338,132 
Agnaultui e — This is essentially an agiicultural colony In its 
first establishment, faimmg was intended as the mam occupation 
The land was cut up for sale into eighty acie lots with the view of 
settling the people on arrival, and concontratmg them, instead of 
having them scattered as in the neighbouring colomes, in which 
pastoral pursuits completely dwaifed the faiming industry This 
wise piovisxon made the colony for years the supphei of hreadstuffs 
to Sydney, Melbourne, Brisbane, Perth, and Auckland As neigh- 
bours became wheat-producers, Adelaide merchants had to seek 
markets in Natal, Mauiitius, the Cape, or even Europe At all 
times the state has lent every assistance to agriculture As the 
colony suffers more from drought than anythmg else, pubhc reser- 
voirs aie constructed and artesian wells are sunk Forest culture 
has especially attracted Government attention Reforesting and 
the establishment of nurseiies for the trees, fiuits, and vegetables 
of other lands go hand m hand Forest reserves already amount to 
1 50, 000 acres Hundreds of thousands of trees are annually planted 
The land system, sound at the begmning, has been repeatedly 
amended, especially with a •view to the advancement of pastoial 
interests Instead of cash sales, as formerly, conditional purchases 
may be made, extending over a long period, subject to conditions 
of le&idence and cultivation At the end of 1884 only ten million 
acres had been purchased There were, Iiow’ever, 53,000,000 acres 
enclosed, chiefly for pasturage, and 2,785,490 under cultivation 
The crop for March 1885 w'as as follows — wheat, 1,942,653 acres, 
fallow, 450,536, hay, 308,429, artificial grasses, 23,217, bailey, 
15,697, lucerne, 8649, oats, 7264, orchard, 5825, potatoes, 5666, 
pease, 4601, ■vineyard, 4590 The culture indicates a warm and 
dry climate, different from New Zealand or the tropical coast of 
Queensland The product of South Australian fields is so much 
smaller per acre than in any of the neighbouimg colonies that only 
ail open level country of cheap land, with effective maehmery at 
moderate cost, could be managed at a profit Gomg northward 
from Adelaide the country becomes too dry for roots, and then too 
precarious even for wheat The county of Adelaide is very favour- 
ably placed foi vineyards, ohveyards, and orchards About half the 
olive trees and a third of the almond trees are there Of 3,704,107 
grape vines in the colony, Adelaide county had 2,158,468, and 
Light, m the neighbourmg hills, had 860,356 There were in 
1884 473,535 gallons of wine made The commissioners lately 
reported that the light white wines kept sound and good, while 
tull-bodied red wmes continue to improve ■with age The Water 
Conservation Department is of great service to agricultui e Tropical 
cultivation receives some attention already m Northern Territory 
The Chinese raise iice crops, there being heavy rams near the coast 
Daly iivei has excellent soil and climate for sugar and coffee 
The pastoral progress has been cousideiable, notwithstanding 
want of moisture In 1885 there were 1528 leases over 214,916 
square miles, besides 257 annual leases with 11,214 square miles 
There were then 168,420 horses, 889,726 cattle, 163,807 pigs, 
6,696,406 sheep (twenty sheep per head of population) Cf 
these the settled counties had 151,058 horses, 179,206 cattle, and 
4,995,394 sheep In Northern Territory, with 136,000 cattle, 
there were m December 1885 6000 horses and 40,000 sheep, that 
country, excepting in the dry interior, bemg unfitted for wool- 
bearers The total export of wool grown in South Austaalia had 
only the value of £1,671,775 m 1885 The prices obtained were a 
foul til less than ten years before The labbit pest is felt as seriously 
in pastoral as in agricultural opeiations Kangaroos are far less 
troublesome to stockholders than in Queensland Wheie watei 
can be procuied by dams, reservoirs, or wells stock can be kept, 
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since, wbeiethe grass fails, cotton bush aud various saline plants 
supply sufficient food An artesian well lately was sunk 1220 feet 
W ool is remarkably fine thei e While a South Austraha merino has 
2720 seiratioiis to an inch of wool, a Leicester sheep has but 1850 

Fauna — South Australia is not separated from the neighbour- 
ing colonies by any natuial boundaiies , hence the fauna includes 
many animals which are also to be found in the land lying to the 
east and west The noithein half of the colony lies withm the 
tropics, and possesses a tropical fauna, which is, however, piactic- 
ally identical with that of northern Queensland In spite of its 
immense extent noith and south, and a corresponding diversity m 
climate, the colony is poorer in animal life than its neighbours 
It possesses thirty five geneia of mammals These include both 
geneia of the order Monotumata , — the Echidna, or spiny ant- 
eater, and the Oinithorhynchus, oi duck-billed platypus, both 
of which aie found also m eastern Australia and Tasmania The 
other Older of Mammalia associated with Australia, the Mar supialia, 
IS well represented in South Anstialia It contains seven geneia 
of Maciopodidm or kangaroos, including the wallaby and kangaroo 
rat, four genera of Fhklangistidis, or opossums, and fiv e species 
of Dasyuiidx, er “ native cats ” Two genera of this family aie 
pecuhar to the region — ^the Ghxtoccrcus and the Antichinomys , the 
latter is found m the interior It is a mouse like animal with 
large ears, and is remarkable for the elongation of its foie-arni 
and hmd-foot and for the complete absence of the hallux The 
Phascolotnys, or wombat, one of the largest of tbe marsupials, is also 
found in South Australia, and the cuiious Mywiecobius, or ant- 
eatei of Western Austraha This remarkable animal is about the 
size of a squirrel, it possesses fifty-two teeth (a greater number 
than any known quadruped), and, unlike the other members of 
its Older, the female has no pouch, the young hanging from nipples 
concealed amongst the hair of her abdomen The Qhxi opus, with 
peculiarly slender limbs and a pouch opening backwaids, is found 
in the interior The remaining Mammalm consist of the dingo, or 
native dog, and a few species of Muridm, the mouse family, and 
Ohciioptera, or hats There are about 700 species of birds, 
including 60 species of pairots Of the 9 families peculiar to the 
Australian region, 5 are well represented, including the Meliphagidie 
(honey-snckeis), (Jacatnicte (cockatoos), Platycei oidss, (bioad-tailed 
and grass parroquets), Megapodidx (mound makers^) and Casuandas 
(cassowaries) The last-named family is lepiesented by the 
Lromxus, or emu, which, is hunted in some paits of the colony 
Reptiles are fairly lepresented there are fifteen species of 
poisonous snakes The lizards ai e very peculiar , S outh and W estern 
Australia contam twelve peculiar genera N o tailed Amphibia exist 
in the continent, but frogs and toads are plentiful 

Flora — The plant species resemble those of the eastern colonies 
and Western Australia, but are more limited m vaiiety The 
colony, from its dryness, lacks a number known elsewhere 
Enormous areas are almost destitute of forests or of timber trees 
The Eucalyptus family, so valuable foi timber and gum as well as 
for sanitary reasons, aie faiil;^ icpiesented Acacias are abundant, 
the hark of some being an article of commerce Flinders range 
has much of the valuable sugar-gum. Eucalyptus Gorynocalyx, 
which IS being now preserved in forest reserves Its timber is 
very haid and stiong, not warping, resisting damp and ants The 
head flowered stimgybaik, Euc capitellata, has a persistent haik 
A soit of stringybark, Euc tcirodonta, is found in Northern 
Territory The gouty-stem tree {Adansmia) or monkey-biead of 
the noith is a sort of baobab About 500 noithern plants are 
Indian The Temanndus indim occurs in Arnhem land, with 
native rice, lattans, and wild nutmeg The cedai is of the Indian 
variety Pmes aie numerous in the south, palms in the north, 
among the most beautiful is the Keniia acuminata Banksias are 
very common in sandy districts Flow ering shrubs are common in 
tbe south Theie aie 130 known glasses m Noithern Territory 

Fisheries — ^Whaling was foimerly an important industry about 
Encounter Bay, as sealing was in Kangaroo Island The whales 
have migrated, and the'seals are exterminated On the northern, side 
trepang or h8che-de-mer fishery has commenced, and peail fisheries 
have been established Of fish within colonial waters there aia 
foity-two peculiar geneia The tiopical north has similar fish to 
those of Noith Queensland, while those of southern bays resemble 
many of the species of Victoria, Tasmania, and New South Wales 
There are the barraeouta, bonito, bream, carp, catfish, rock cod 
and Murray cod, conger, crayfish, cuttle, dogfish, eel, flatfish, flat- 
head, flounder, flying-fish, gadfish, giayling, gurnard, hake, John 
Doiy, lay, salmon (so-called), schnapper, seahorse, shark, sole, 
squid, swordfish, whiting, &c Though called by English names, 
the fish do not always coi respond to those in Europe The Murray 
cod is a noble freshwater fish 

Gommerce — There is little sjieculative trade, the shipping being 
employed m the conveyanoe of the exports of the colony and 
the introduction of needful supplies The imports during 1884 
amounted to £6,749,353, of which £2,983,296 came from the United 

r One genua of this lemailiable family — the hiyoa — Is confined to the district i 
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Kingdom, £997,785 from New Soiitli Wales, £7li,272 fiom 
Victoua, £38,460 fiom Tasmania, £34,675 from New Zealand, 
■£97,230 flora India, £28,011 fiom Natal, £55,598 fiom Hongkong, 
£19,201 fiom Canada, £239,093 fioin Mauiitms, €54, 94a tiom 
Cluna, £49,028 from Fiance, £61,727 from Geimany, £72,214 
fiom Norway and Sweden, £186,236 fiom the United States 
Of the exports, £6,623,704, theie nent to the IJniteil Kingdom 
£4,081,864, New South Wales, £773,240, Victoiia, £651,019, 
Queensland, £255,746, Cape Colony, £249,844, India, £144,287, 
Wcstein Austialia, £132,554, Natal, £78,118, Fiance, £57,500, 
Hamitius, £52,010, Belgium, £33,092 Among the exports 
diiung 1884 weia nool, £2,616,626, wheat, £1,694,005, floui, 
£794,812, copper, £469,231, sheepskins, £87,455, silver-lead, 
£66,592, haik, £45,019, jams, £35,338, homes, £30,845, tallow, 
£28,403, wine, £17,061, gold, £15,469 Thoie were imported 
oveiland 411,307 sheep, and expoited 168,770 Of shipping, 
there euteied 1120 vessels of 909,335 tons, and cleared 1111 of 
925,197 The British amounts weie 768,301 and 783,121 tons 
respectively In the Noithern Teiritoiy the iiupoits were 
£140,229, expoits £90,411 , the gold evpoit Joi thelast six months 
of 1SS5 was £33,869 The assets of the eleien hanks at the close 
of 1885 weie £13,380, 716, — total deposits £5,880,950 TheGoiein 
ment savings hanks, on June 30, 1885, had 53,164 depositois, with 
£1,571,283 as balances — flvepei cent inteiest being allowed 
ManuifaduHS — Increased attention has been lately diiected to 
local industzies, and a more protective tariff has been enfoicedwrth 
a view to their development The oftcial returns foi hlaich 31, 
1886, gaip 640 woiks, employing 7952 men and 1350 women 
Communication —The clistiict councils have ohaige of many of 
the 1 oacls The geiier -il dr yness of the country is fai oniable to the 
condition of loads Eailuaja have been eonstiuetcd foi the con- 
vevanoe of farming produce to market, the carnage of inineials to 
port, and the tapping ot the Murray iivei traffic from the east 
At the hegmmiig of 1886 theio wore 1211 miles of railway open, 
and 570 in course of constniction Tlio woiking expenses duung 
1885 camo to £386,000, and the lavenuo to £566,000 Theie aie 
several tiamways, supplementing lailway traffic 
Watcf Supply — The Goveinmont is aiding the lailway movement 
foi opening out the inteiioi by the construction of vvateiwoiks and 
public leaei rcnia To supprly Adelaide, independently of the Tonens 
rivei, theie has been an expenditme of £866,942 Kapunda has a 
roseivou of 41,200,000 gallons, Poit Piiieof 25,700,000, Mount 
Barkei of 6,000,000, Poit Augusta of 666,000, Mount Gambiei 
and Gawlei each of 270,000 Theie aio laige stoiage tanks at 
many places, cy , foi 810,000 gallons at Moouta 
Admimsii atmn — The governor is the lepresontative of the 
crown The lemslative coniicil, of tweuty-fourmembeis, one thncl 
letiung eveiy thioe years, is chosen by 32,000 electois The house 
of assemhlv, of fifty two memheis, is appiomteil foi thiee years by 
60,000 electois Eespoiisihle govemnient dates from 1856 The 
public debt, contiacteil for useful puhhe woiks, was €18,000,000 
in 1886 Foi the year 1884-85 the revenue was £2,157,931, but 
expeudituio was £2,430,513 A levision of the taiiffwas uccessaiy. 
Customs yicdded £511,230, railways, £662,455, against working 
expenses £411,850, land sales, £333,369, land lents, £132,018, 
wateiwoiks, £72,366 The expendituie included £311,189 foi 
public works, besides loans, police, £102,784, civil estabbsh- 
inonts, £78,828 , legal, £50,051 , charitable institutions, £86,968 
(theio being no poor law) , inilitaiy defences, £39,473 , iniinigia 
tion, £31,129, fee The Noithem Temtoiy gave £71,518 as le 
ceipts to the state, but with £86,000 charges The levenuo for 
1885-83 was £2,279,039, and the expendiLnie £2,383,290 No 
Austiaksian colony has done so much foi the good of the abongnies 
and the advance oi good raoials as Soutli Australia The adnunis- 
tiatioii is just and him, being well sustained by public sentiment 
Eiimtion — Not being so wealthy as its eastern neighbonis, the 
colony has not been able to devote so large an amount to schools , 
still, a grant of £126,000 was made dniing 1884-85 towaids the 
instuictioii of 50,000 pupils Of 450 schools, half aie called 
public, half provisional for thinly peopled distiicts Payment 
nom scholars ie> not dispensed with as m Tietoria Lands are 
being set apait as educational giants for Iho future All leligious 
denominations aie equal in the sight of the law, none leeeivmg 
any state aid Bible leading is sanctioned before school horns, 
and any leligions lessons may be given at ilio close of school iimo 
The Adelaide university, so iichly endowed by the colonista, lo- 
ccivca an annual giant of £2560 from the lo&il paibament 
Fopiilatwn — Including the Northein Territory, the population 
was ictumed in 1881 as 279,865 (149,630 males, 130,336 fomalos), 
m addition to 6346 abongmos (3478 males, 2868 females) The 
births (humg 1S85 wcio 12,046, and the deaths 3987 (2205 males 
and 1782 fomalos) Classed at the last census accoidmgto leligiou, 
tliQ population may bo thus stated — CJunch of England, 75,000 , 
Roman Catholic, 42,920 , Wesleyans, 42,103 , Lutherans, 19,617 , 
Pioshyieiiaiis, 17,917 , Baptists, 14,000 , Bible Chiistians, 10,500 , 
Piimitive Motliodisti., 10 350, Oongi ogationalisls, 9908 Tlio 
population m tlic Ncithein Teuitoiy, 3500, contains only about 
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a bundled females, but has 3000 Chinamen Moie than half the 
peopile of South Anstiaha, whethei of English oi German paientage, 
aie native bom In ISSG the population was 825,000 

Eistojy — Though the coast of Noithem Temtoiy was well 
known to Poituguese and Spanish navigatois as eaily as peihaps 
1530, being called Gxcat Java, it was not suivcyed till 1644, when 
Tasman laid down the hue of shore pietty accuiately The' 
western pait ot the southern coast had been seen and named Nuyt’s 
Land in 1627 But Flmdeis, by his diseoveiy of the two gicat gulfs, 
Kangaioo Island, and Encounter Bay, in 1802, was the fiist to 
leveal South Austialia proper Captain Stuit descended the 
Miiiiay in 1830, and looked over the hills ueai Adelaide The 
first to direct attention to a settlement theie was Jlajoi Baioii, 
who comnmmcated with the colonial office lu February 1831 
His suggestion was to establish, at no charge to the Biitisli 
Govemment, a private company, that should settle a paily on 
Yoike Penmsnla He believed a laige iiVei enteied Spencei 
Gulf In August Colonel Torrens and otheis proposed to pmchas# 
land betweeu 132“ and 141“ — 500,000 acres at 5s an acie Some' 
weie m favoui of Spencei Gulf, otbeis of Kangaioo Island, and a 
few foi the mainland towaids the Murray Memoiialists in 1832 
sought a ohaiter for the Soutli Aiistialian Association, giving 
extensive poweis of self-government Land sales weio to pay the 
passages ot freelaboui, chiefly young man led people, and no con- 
victs weie ever to be sent thithei Loid Godeiich did not favour 
the scheme, and thought a colony with free institutions might 
prejudice the inteiests of New South Wales, while fieo tiade 
would mtei fere with the English navigation laws After niuclP 
negotiation, the English authoiities legaided the -scheme nioie' 
favomably, but would not consent to give the company the poweis 
they sought The company lecedecl m then demands, and offeied' 
secuiity ior the proper obseivance of law and order, while deposit- 
ing cash for the purchase of land Captain Sturt in 1834 
informed the colonial secretary that Spencei Gulf and Kangaroo 
Island were objectionable, but that the eastern side of Bt Yincent 
Gulf was the best locality In 1836 the ministry got an Aot 
passed for the erection of a colony, under commissioners appointed 
by the ciovvn, who would he lesponsible foi then acts to the BiitisH 
Govemment It was ariangecl that a local govemment should bo) 
established when the settlement had 60,000 people Mi Geoigc 
Fife Angas advanced a laige sum as security to the state Though 
the fiist settlers weie sent to Kangaioo Idaud, all wexe after v aids 
gathered on the Adelaide plains The colony was pioclnmcd 
under a gum tiee, Decemhei 28, 1886 Gieat delay took place in 
the sTUvey of land The South Australian Company pin chased 
large tracts fioni the commissioncis at 12s poi acio and sold at 
203 A general speculative spiiit aiiested piogie&s Govoinor 
Gawler went into extravagant outlay on public huildiijgs, &o , and 
drew against ordeis upon die English tisasuiy Such difficulties 
aiose that the Batish luieis had to suspend the chaitoi lu 1841 and 
make Soutli Australia a mown colony A revival of pi ospeiity took 
place when the faims weie tilled ancl poverty had taught pnidence 
(Jopppi and lead mines weie suhseipiiently cliscoyoiod Kapunda 
in 1843, and the Buna Bniia cojipoi mine in 1845, gioatly aided in 
the lestoiatioii of commeicial ciedit Tlie gold fcvei m Yictoiia 
diew oft nunibois in 1862 , but the good puces then realised foi 
bieadstufls gavm a gieat impetus to fainiing It deserves to bo 
mentioned Qiat laiely if evei has a colony been so favoured as 
Soutli Austialia in the charactoi of its eaily settlois (J RO ) 

SOUTH BEND, a city of tlio United States, tlio county 
seal of Bt Joseph county, Indiana, lecoived its name fiom. 
its position at a gieat bend of the St Joseph iivet, which 
IS uaTigable to this point from its mouth at St Joseph on 
Lake Michigan By railway tlio city is 85 miles east of 
Chicago It IS a great maniifactniing centre, with iron- 
works, carnage, waggon, plough, and sewing machine' 
factories, flour-mills, papei-inills, &c The conit-houso is 
one of the best buildings in the State , and the Eoman 
Catholic university of Notic Dame, St Mary’s academy, 
and St Joseph’s academy are institutions of somo import- 
ance The population of tho city numbeied 1G52 in 1850, 

7206 in 1870, and 13,280 m'1880 

SOUTH CAEOLINA, one of the original thnteGn Plate 
States of the American Union, commonly known as tho 
Palmetto State, from the abundance of tins kind of palm 
on the coast, once formed a jiart of that vast territory of 
tho New "Worid claimed by tho Spamaids under tho iiamo 
of Florida and by the French undei that of New France , 
or, to be moic concise, it comprised the southern or lowei 
portion of what was formerly styled Caiohna, and subse- 
quently divided into North and South Carolina It lies 
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between 32° 4' 30" and 35° 12' lat and between 78° 25' 
and 83° 49' ^Y long In shape it is an iiiegulai triangle, 
the vertes lesting upon the Blue Pudge hlountams in the 
extreme north-west, while the Atlantic foims its base 
It IS hounded N and HE by iSTorth Carolina, S E by 
the Atlantic, and SW by the Savannah river, which, 
with its tributaries the Tugaloo and Chatauga, separates 
it from Geoigia The state is 189 miles long and 160 
bioad, containing 30,961 squaie miles Oi 19,815,040 
acies, and is divided into thiity-tour counties (formeily 
districts) At the census ol 1880 the population 
numbered 995,577, of whom 391,105 weie \vhite, the lest 
coloured Very few Indians are to be found The surface 
may be about equally divided into high, middling, and 
low land, the last-named rising fioni the sea-coast, where 
it is very flat and level, and gradually increasing in 
elevation towards the interior, uheie it attains a mean of 
250 feet, continuing to the noith line, wheie, aftei \arymg 
from 300 to 800 feet it reaches its highest elevation of 
1000 feet The land along and near the coast is low, 
marshy, and swampy, especially on the rz\ ers’ banks, roUing 
and diversified towards the centre, and undulating neai the 
mountain slope, but in places abrupt, King’s Mountain 
rising almost perpendicularly 500 feet The chief eleva- 
tions in this section are the Saluda Mountains, spuis of the 
Blue Eidge, King’s Mountain (1692 feet), Paris Mountain 
(2064 feet), Table Piock (3000 feet), Cmsar’s Head (3118 
feet), and Mount Pinnacle (3436 feet) This region abounds 
in beautiful and picturesque scenery, rendering it attractive 
to touiists, and making it a great summei lesort 

The land is irrigated and well-dramed by numerous 
rivers, the largest of which is the Santee, formed by the 
Saluda, Congaiee, Catawba, and Wateree, uniting at the 
centre of the State The other iivers of any size are the 
Waccamaw, Lynch’s, Great and Little Peedee, forming the 
Peedee, Black, Wando, Ashley, Cooper, Edisto, Combahee, 
Ashepoo, Coosaw, Port Eoyal, and Bioad (on the coast), 
this last being more of a bay The sea-coast is fiinged 
by numeious islands, and indented by bays and inlets, — • 
Winyaw and Bull’s Bays, Charleston Hai hour, Stono Inlet, 
North and South Edisto Inlets, St Helena Sound, and 
Port Pioyal, — the last one of the finest harbouis in the 
world, as its name, said to have been given on this 
account by the early discoverers and explorers, would 
imply The entire coast south of Winyaw is composed of 
a network of creeks and sounds, so that, for small craft, 
navigation inland may be had from this pomt to the 
mouth of the Savannah on the extreme south-west Most 
of the rivers using in the mountains are navigable nearly to 
the foot-slope Here numeious rapids and waterfalls afford 
excellent mill-power Canals throughout the State aie not 
numerous, the few formerly in use having been abandoned 
in favour of the railroads The Santee Canal, connecting 
that river with the headwaters of the Cooper, 22 miles in 
length, has given place to the North-Eastern Eailway 
"The climate of South Carolina is mild and genial, snow 
falling in the mountains but raiely in the middle sections, 
and seldom or never along the coast The sea islands 
generally, as well as the pine barrens, are healthy, furnish- 
ing the planter with a summer home and safe retreat from 
the malaria of the rice lauds These legions were formerly 
innocuous to the whites, as they still are to the negroes, 
but subsequent clearance and cultivation have rendered 
them fatal in summer The midlands are considered 
healthy in all parts except here and there along the creeks, 
while the mountain region is unexceptionable 
The coast of South Carolina, like places m the same latitude, is 
subject to violent storms, tornadoes, and cyclones, which, make 
their annual visits on or about the autumnal equinox, doing much 
damage Till quite recently the distiict has never been seiiously 
troubled with earthquakes Slight treinois have indeed been felt 
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and recoiJed siuce 1754, without, howevei, causing serious injiiij’- 
But on the night of the 31st August 1886 Cliaileston was visited 
by an eaithquake whieh was followed by othei shocks and tiemors, 
which continned night and day at inteivals with gieater or less 
violence, as the following list shows — 

August 27 1 shock, slight Sept 8 1 shock, slight 

August 28 1 shoik, slight Sept 10 1 shock, slight 

August 31 5 shocks, destiuctive Sept 12 1 shock, slight 
Sept 1 3 shocks, seieie Sept 15 2 shocks, moderate 

Stpt 2 0 shocks, stveie Sept 21 1 shock, seieie 

Sept 3 2 shocks, seieie Sept 22 1 shock, model ate, local 

Sept 4 2 shocks, slight Sept 27 1 shock, seveie 

Sept 5 1 shock, moileiate Scqit 28 1 shock, moderate 

Sept 7 2 shoclvs, slight Sept 30 1 shock, slight 

The mam shock was veiy destructive to propeitj, while about 
folly lives weie lost, and many moie weia iiijiiied Crevices 
several yaids in length and varying fiom one to foiu inches in 
ladth appealed, and m some places in the suburbs of the city 
flssuies ot muchlaigci propoitioiis thiew up watei to the height 
of seveial feet Theie was no warning given except that in the 
small town of Siimmeiville, about 22 miles to the north, considei- 
able distuibance was caused by thuds and tremors with detona- 
tions on the 27th and 28th, felt on the lattei date to some extent 
m Chaileston The violence of these shocks was confined almost 
exclusively to this State, though they weie felt m a slightei degiee 
in Georgia and Noitli Caiolma 

The soil in the low country is remaikably fertile, the nvei Vegeta- 
svvamps and reclaimed maishes being admirably adapted to the tion 
cultivation of iice, while the sandy loam of the sea islands and 
suiiounding mam produces the finest long staple, black seed, oi 
sea island cotton ot silky fibie As we recede from the salt the 
staple becomes shelter and the jilant has a less luxuriant giovvth 
The lice produced heie, noted abroad as Caiolma iice, is consideieil 
fiist m the maikets ot the woild The State was the fiist to 
introduce iice culture in America, the seed having been biought 
m 1693 by a vessel fiom Madagascar Abundant crops are raised 
of wheat, lye, maize, oats, barley, buckwheat, pease, beans, sugar, 
tobacco, mdigo, soiglium, bioom-coin, suufiowei, guinea-coin, 
sweet and Irish potatoes, hemp, flax, and hops Numerous 
oichaids, all ova the State, furnish quantities ol apples, pears, 
quinces, plums, peaches, nectarmes, apricots, cherries, and along 
the coast figs, oianges, lemons, olives, and pomegianates The 
laspbeiiy, blackheiiy, mulbeiiy, and vvhortlebeny aie produced 
The stiawbeny is extensively cultivated along the coast, and 
shipped m immense quantities to the noith ern markets Of nuts, 
the walnut, pecan, chestnut, hickoiy, shell haik, liavel nut, and 
chinquapin may be mentioned The grape grows wild m many 
portions of the State, and in gieat varieties, winch, when culti- 
vated, j leld a delicious wme In ceitain sections hundreds of acies 
are devoted to the culture The gardens aud farms produce in 
abundance turinpa, beets, paismps, carrots, artichokes, mustard, 
benue, ihubaib, ariovvroot, watei and musk melons, ciicumbeis, 
cabbages, kale, lettuce, cayenne pepper, squashes, okia, pumpkins, 
onions, leeks, beaus, ladishes, celeiy, green pease, and tomatoes, — 
the last two from early spring to mid-winter The jasmine, 

Cherokee rose oi nondescript, wild honeysuckle, and sweet biier 
perfume the woods , the dog-wood and fringe tree abound m the 
forest, and garden flowers in the cities, especially Charleston, 
Columbia, and Beaufort, aie the admnation of straiigeis Con- 
spicuous among these aie the Oamelha japonim of all vaiietics 
and shades, azalea in eveiy hue, roses of numheiless descriptions, 
hyacinth, snowdroji, violet, dahlia, tulip, veihena, sweet olive, 
and hehotiope Yaluahle and almost inexhaustible forests extend 
ovei the greatei pait of the State, the long leaf or jellovv pine, 
confined chiefly to the low country, coveiing 10,000,000 acres, and 
furnishing immense quantities of timber, tai, pitch, tiirpentme, and 
losm Here and elsewhere aie found the magnolia, sweet and black 
gum, white, water, red, and live oak, black walnut, elm, hickory, 
maple, sycamoie, ash, cypiess, chestnut, beech, locust, persimmon, 
dogwood, poplar The palmetto is peculiar to the coast 

The foiests abound m deer, wild turkejs, foxes, wild cats, Animals 
raccoons, oiiossnms, rabbits, and squirrels , and along the water 
courses aie found tlie musk otter, &:c Among the buds are 
pigeons, doves, paitiidges, woodcock, snipe, immense flocks ot wild 
ducks, including the English oi canvms back, teal, blackhead, &c » 
Freshwater fish of eveiy vaiiety are taken in all the streams in the 
interior, and the bays and inlets furnish whiting, mackeiel, bass, 
flounder, sheephead, shad, mullet, blackfish, stuigeon, terrapin, 
turtle, shrimps, ciabs, and oysters Quantities of salmon and carp 
have been furnished by the fish commissioneis for stocfcmg the 
waters 

Mmeials are liberally diffused over the State Gold is found in Minerals. 
Lancaster, Yoik, Union, Spartanburg, Gieenville, Pickens, aud 
Abbeville counties , coppei m York, Spartanburg, and Pickens , 
lead m the last , non of a supeiior quality in Union, Spartanburg, 
Cieenville, and Pickens , manganese m Lancaster, Yoik, Chester, 
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Uuion, Spartanlrarg, Greenville, Piekens, Andeison, AlibeviUe, 
and Edgeheld , bisnintli in Che&teihsld and Lancastei , plumbago 
in Spaitanburg, soap&tone m Faufield, Chester, York, Spai tan- 
burg, Laurens, Gieenville, Pickens, Abbeville, and Edgefield , coal 
in Chesteifield and Marlboio Limestone abounds m neaily all 
tlia uppei counties, but chiefly in Lauieiis and Spartanbuig Tbs 
finest blue and giey granite is found m tbe middle and upper 
sections , sandstone, burrstone, and flagstone m Edgefield, Pickens, 
York, and Faiifield Pottpiv and poicelain clay, quartz, and sand 
for glass evist in many places Tuomey states that “ the aluminous 
formations that occm in immense beds of the finest porcelain clay 
are often etposed by the denuding eftects of water and lie in iich 
strata upon the very surface, ready to the hand of the manufacturei 
Between Aiken and Graniteville the beds aie in many eases 60 feet 
thick, while those in the Savannah river neai Hamhurg aie from 10 
to 15 feat and of unsurpassed pmitv ” The Aiken council committee 
report in this vicinity immense beds of different kinds of clay, fiom 
the puiest and whitest kaolin to the daik coloured mud of which 
briots aie made, sands of all hues, some as fine as flour, others 
with largo coarse ciystals, siliceous earths of many kinds, feirn- 
giiious sandstones, conglomerate shell, buirstone, nuca, feldspar, 
and ocliies of cliffeient colours But a shoit distance off a deposit 
of magnesia is found, and potash can readily be made in the 
surrounding forests Expeits liave pionounced the sands to he 
admnably adapted for making glass and crystal, and the quality 
of the kaolin is admitted to be equal, it not superioi, to that of 
which Staffoiilshne ware is made It is doubtful if the eombma- 
tion of the ingiedients of glass and eaithenware can be foimd m 
such immediate provimity anywhere else Mineral spiuigs exist 
m several of the uppei counties 

Railways Railroads aie on the incieaae The South Carobna Railway, 
between Charleston and Augusta, Ga , was, at the time of its com 
pletion, the longest continuous railioad m the woild 
lu Mauufactuies are glowing in impoitance, chief among them are 

diistries cotton yam and cloth, flour, lumbei, tuipentine, and feitilizeis 
The capacity of twenty nine mills now m operation is estimated at 
14,821,166 lb of yam, 79,442,827 yaids of cloth, and the valiio 
of product $9,097,464 In 1880 theie weie 82,324 spindles and 
1676 looms, in 1884 195,112 spindles and 8652 looms The 
numbei of Inmbei mills at work is 729, employing 5894 hands 
and a capital of $2, 920, 870 The value of their annual production 
is $5,692, 565 Of tmpentiue stills theie are 291, with 6991 hands 
and a capital of $1,454,800, with an annual pioduotion to the value 
of $2,912,271 These figuies show an inciease of 100 pei cent m 
less than foiu years The feitihzeis are valued at $3,346,400, and 
the miscellaneous manufactuies at $2,114,680 The whole value 
of manufactmed products was in 1860 $8,615,196, in 1870, 
$9,858,981, m 1880, $16,738,008, in 1881, $32,324,404 South 
Carolina phosphates aie of leoent date, hut then impoitance may 
be shown by stating that they pay yeaily, hy dnect taxation, an 
amount for loyalty which is 20 pei cent of the whole income of 
the State The value of this lock wis fiist pomted out by Mr 
Jonathan Lucas, a planter, who afterwards mateiially assisted in 
developing its usefulness The fiist company, the Chaileston 
South Oaiolina Mmnig aud Manufactniing Company, was formed 
in 1867 Theie arc now fouiteen land and eleven iivei mining 
companies with capital ranging from $10,000 to $200,000 In 
addition to these theie aio a numbei of individuals who aio 
licensed hv the State to mine in the navigable streams, empiloying 
an estimated capital of about $50,000 The total amount of 
phosphate lock mined and shipped in 1868-70 was 20,000 tons, 
m 1871, 60,000 tons , m 1875, 115,000 tons , m 1880, 190,000 tons , 
and in 1883, 355,000 tons, — the total since 1868 being 2,290,000 
tons Of this amount 1,078,070 tons weieiiver and 1,211,830 land 
lock The capital invested in the foimei is $526,000, and 649 
hands are employed (wages $259,300), with an annual productiou 
of $907, l70, m the latter the coiresponding figiues aie— capital 
$1,980,000, hands 1286, wages $303,560, production $1,288,830 
The si\ gold luuung counties report eleven mines m opeiation, 
omploymg 600 hands, with a capital of $140,000 aud an annual 
pioductioii of $90,000 The same counties lepoit eighteen gold 
mines oi gold bearing aioas not now woiketl , one of the mines has 
a, capital of $40,000 Ten counties lopoit quaiiios oi kaolin beds 
Woiked and unwoiked, theie aio twenty-five giamto quaiues, five 
kaolin beds, and one soapstone qnaiiy Theie aio also m the State 
laigo unwoiked deposits of mica, pyiitos, comndum, and mail, 
with some silvci The qiiarues and kaohu works, with a capital 
of $96,350, have an annual pioduotion ol $220,000 
Tho upland cotton mop of 1883 was 408,227 Rales of 400 H) 
The ooui aiea was 1,309,593 acres, and the production 10,876,744 
bushels 321, 958 acios in oats yielded a eiop of 4,187,082 bushels 
Ot wluMt (J 82, 215 aoics) the yield was 1,388,731 bushels The rice 
ciop of 1883-84 was 33, 600 tioiccs The sea island cotton ciop was 
0500 bags Tins last, as well as tbe small giam .and subsidiary ciops, 
has eullerod a docliuo m tlio last few ycais of 25 to 35 per cent 
The propoitiuns of wluto and colouied labour in the State aic 
about 30 per cent and 70 pei cent lospcctively Tho rale of wages 
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paid is from $3 to $9 a month foi men and $6 foi women, with 
board About 23 pei cent of white women and children work on 
the farms, and about 61 pei cent of the coloured The systems used 
aio— the contract, m which services rendered are paid hy giving 
the lahouiei the use of the land and house, or where the wages 
are paid monthly, or a portion monthly and the remainder at 
the end of the year , and the tenant system, in which the 
labourer rents the land, and from the ciop pays the landlord 
the lent aud for the use of the animals Laud varies m puce 
from 50 cents for pine barren to $100 for choice farming land 
Hoises and mules are raised at very little cost Ordinary sciub Live 
cattle are seldom housed, roammg the forests at will, except when stock 
herded for hianding oi foi diiving to market Sheep thnve away 
fiom the salt, and are profitable in the mountains Hogs, not 
impioved bieeds, like cattle, have the hberty of the woods, and are 
taken with dogs when needed According to estimates of im- 
proved stock, there aie 792 Jerseys, 177 Ajrshues, 50 Devons, 33 
Holsteins, 1 Guernsey, besides a number of Shoithorns aud Biahmins 
Meiino, South Down, Oxfoid Down, and Broad-Tail sheep aie laised 
in many paits of the State, with Essex and Berkshiie hogs 
Free schools trace their origin as far back as 1710 A system Educa- 
of free schools was inaugurated in 1811 The present public tion. 
school system was established lu 1868 It provides free instruction 
to pupils of both races, m nnmaiy and intermediate grades 
Their management is under the direction of the State board of 
examineis, consisting of the State supeuntendent of education, 
and foul other peisons appointed by the governor In each 
county the school commissioner is elected by the people foi two 
years The schools aie supported entirely by taxation Theie 
are 3562 pubhc schools in the State The numbei of peisons in 
the State between the ages of six and sixteen is 281,664, of whom 
51,440 are white males, 49,749 white females, 90,897 colouied 
males, 89,578 coloured females The number of pupils enrolled 
is 178,023 (41,819 white males, 36,639 females, 48,418 coloured 
males, 51,147 females) The number of male white teachers em- 
ployed IS 1137, females 1205 , coloured males 982, females 449,— 
making a total of 3773 There aie 3562 public schoolliouses, 
valued at $405,097 31 Institutions for highei education, sup 
ported by the State, are the South Carolina College and South 
Caiolina Military Academy for white males, and tho Olaflin College 
for coloured persona of both sexes Theie is an institution foi 
tho education of the deaf, dumb, and blind Theie aie, besides, 
numerous private schools and colleges 
Churches of all denominations multiplied in the State during the Religion 
colonial period, and subsequently Episcopahans, Piesbyteiians, 
Independents, Baptists, and Piench Protestants established congie- 
gallons m Charleston just after 1680 Methodists aud Romanists 
came a centuiy latei, Jews m 1766, Gorman Lutherans in 1769 
The colouied people aie foi the most pait Methodists, some being 
Baptists and Piesbyteiians, a few Episcopalians 
GeamiEstoh’ (qv) is the largest city of the State Columbia Cities. 
{q V ), the capital, has (1886) a population of 20,000, while that of 
Chaileston is 60,000 Gieenville, m the north-west poition of the 
State, IS a growing railway centre and mamifactunng city, witli a 
population of 10,000 Geoigetown aud Beaufoit on the coast do a 
good shipping business m lumbei and othei exports Spartanbuig 
aud Aiken aio important places, the former as a railway centre, 
the latter as a health lesoit foi invalid strangers in winter, when 
the population is more than doubled Other towns aie Nowbeiry, 
Oiangebmg, Eloience, Camden, Sumtei, Granitovillo, Ohestoi, 
Andeison, Abbeville, Winnsboio, Yoikvillo, Union, Choiaw, Val 
halla, Piedmont, Port Royal, Mauon, Darlington, Lancaster 
The executive depaitment consists of a governor, lieutenant- Govern- 
govenior, who is ox qficio puesident of tho senate, comptioller meut. 
geneial, troasiiiei, seeietaiy of state, attoiney general, and a 
suimmtendeut of education , those are elected hy the people, to 
servo two jears Tho legislative dop.aitmont ombiacos a senate 
and a house of lepiresentativos, which together aie called the gcncial 
assembly The foimer is composed of tlmty seven mcmbeis, 
elected for foui yeais, one fiom each county, except Chaileston, 
which sends two Tho house of lopiescntatives consists of 124 
memheis, elected for two yeais Tho judicial depaitment consists 
of a supiomo court aud of circuit, piobatc, and justices’ coiuts 
The supnome and ciicuit eouit judges are elected by the geneial 
assembly, — tho forma for six ycais, tho latter foi four Tho 
Tuobate judges for each county aio elected by tho people, aud the 
justices of the peace are appointed by tho govornoi 
The fust attempt to settle Caiolma was in 1562, when Admiial Ilistoiy 
Coligiiy obtained fioro Charles IX of Pianco jiermission to plant 
a colony of Piotestants on the coast of Florida An expedition was 
fitted out at tho expense of the ciovvn, and placed undei the 
command of Jean Ribault Fear of the Sponiaids poihapis induced 
them to change then plans, aud, cnteiiiig Poit Royal, they lauded 
on Lemon Island, wlieio they elected a julkii, aud afteiwaids a 
fort, winch they named, in honour of the king, Aix Carolina 
Leaving a suflicieul number to garrison tho foit, Ribault returned 
to Prance Two years later a second expieditioii undoi Laudonnifero, 
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one of Eibault’s men, nas fitted out, but on landing at Poit Eojal 
it found no tiaces of the former This colonj likewise met with, 
disaster, being massacred by the Spaniards from Florida It was 
not until a century later that a permanent settlement was made 
by the English, who, after the hestoration, began to recognize 
their claim to a laige territory in the southern district of North 
America In 1662 a grant was obtained fiom Chailes II , and m 
1667 an expedition sailed undei command of Capt 'William Sajle 
They reached Port Royal, where they made a settlement, hut a few 
years after removed to the west bank ot the Ashley, and built a 
town which they called, after the English monarch, Charlestown 
Subsequently they again removed to Oy stei Point, the present site 
of Charleston (W SI ) 

SOUTHCOTT, JoANSTA (1750-1814), -was born in 
Devonshire about 1750, and was for a considerable time 
a domestic servant She was originally an adherent of 
the Methodists, but, becoming persuaded she possessed 
supernatural gifts, she wrote and dictated prophecies in 
rhyme, and announced herself as the woman spoken of in 
the Apocalypse (ch xii ), affirming, when beyond the age 
of sixty, that she would be delivered of Shiloh on the 
19th October 1814 Dor some days previous to this she 
was attended by her followers night and day, but Shiloh 
failed to appear, and it was given out that she was in a 
trance She died of dropsy on the 29th of the same 
month Her followers are said to have numbered over 
100,000, and so late as 1860 they were not extinct 

Among her publications, which number over sixty, and aie all 
equally incoherent in thought and grammar, may be mentioned 
Strange Effects of Faith, 1801-2 , Fiee Exposition of the Bible, 
1804, The Boole of TFondeis, 1813-14, 3 . 106 . Prophecies announcing 
the Birth of the Pnnee of Peace, 1814 A lady named Essam left 
large sums of money for printing and publishing the Sacred 
Writings of Joanna Southcott The will was disputed by a niece 
on the ground that the writings were blasphemous, but the Court 
of Chancery sustained it 

See Roberts, Oisenations on the Diiine 2/tssion of Joanna Southcott, 1807 , 
Reece, Correct Statement of the Circumstances attending the Death of Joanna 
Southcott, 1815 

SOUTHEND, a watering-place of Essex, is situated on 
the north bank of the Thames, 5 miles west of Shoeburyness, 
and by the London, Tilbury, and Southend Eailway, 42 
miles east of London, with which it is also connected by 
steamer It first sprang into notice from a visit of Queen 
Caroline in 1804, and, as it is the nearest watering-place 
to London, it is much frequented by excursionists, espe- 
cially by the poorer classes It is clean and well built, 
and at Cliff Town there are a number of laige villas 
Opposite Cliff Town there is a public garden called the 
Shrubbery The bathing is good, but the tide recedes 
with great rapidity and for nearly a mile The pier, 
which IS miles in length, and on which there is a tram- 
way, permits the approach of steamers at all tides The 
public hall was erected in 1872 at a cost of ^BSOOO, and 
a mechanics’ institution dates from 1881 The Eochford 
county court is held every alternate month in the public 
hall A local board of health was estabhshed in 1866 
The population of the urban sanitary district (area 3441 
acres) in 1871 was 4561, and in 1881 it was 7979 
SOUTHEENE, Thomas (1660-1746) — “Honest Tom 
Soutberne,” to give the author of The Fatal Marriage the 
name by which his contemporaries usually called him — 
was a clever craftsman for the stage, according to the 
degenerate tradition of the Eestoration dramatists, — ^with 
the eye of a born opportumst for the popular interests of 
the hour in so far as they could be turned to histrionic 
account, but without deeper seeing of the functions of the 
drama Born in Dubhn in 1660, he came to London and 
entered the Middle Temple in 1678, but only to desert law 
very speedily for dramatic authorship His first play. The 
Persian Prince, 01 the Loyal Brother, is a good example, 
lu its diplomatic reference to passing events and its veiled 
comphment to James, duke of York, of his ready tact as 
a playwright The most important practical restdt of the 
play, which was remarkably successful on the stage, was 
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an ensign’s commission, noteworthy in that it supphed 
Soutberne vith materials for later dramatization After 
an interval of active service more plays followed, and were 
produced with equal success , of these The Fatal Mai riage 
(1694), known also by the name of its heroine, Isabella, 
has the best claim to remembrance Its strain of pathetic 
quality echoes the later Elizabethans in a way that con- 
trasts suggestively with the shallow, if spirited, indecencies 
of Southerne’s comedies, which, although their author was 
commended by Dry den for his purity as a playwiight, are 
certainly not overweighted with delicacy Sir Anthony 
Love, 01 the Rambling Lady, in which the hero assumes 
female disguise without accession of modesty, is a good 
example of the rest, one utterance of its hero, “Every 
day a new mistress and a new quairel,” might indeed 
serve as a good motto of Eestoration comedy m general 
Except to the student, Southerne’s woik, however, is 
hardly of peimanent interest The Soutberne of whom 
Pope, who ranked him as friend and praised him for his 
steihng quahties, remarked in some lines that 

“ Heaven sent down to raise 
The price of prologues and of plays ” 
exemphfies what business tact and dramatic ingenuity can 
accomplish, for of real artistic faculty be had little His 
plays resulted, through ingenious management, in a pecun- 
iary return which dazzled Dryden and made their author 
a wealthy citizen, but they have not the quahty of work 
which endures He died m 1746 
SOUTHEY, Caroline (1786-1854), the second wife 
of Eobert Southey, was hoiu at Lymington, Hants, on 
December 6th, 1786 As a girl Caroline Ann Bowles 
showed a certain literary and artistic aptitude, the more 
remarkable perhaps from the loneliness of her early life 
and the morbidly delicate condition of ber health, — an 
aptitude, however of no real distinction When money 
difficulties came upon her in middle age she determined 
to turn her talents to account in literature Her first 
venture was the sending anonymously of a narrative 
poem called Ellm Fitzarthur to Southey, and this led to 
the acquaintanceship and lifelong friendship which m 
1839 culminated m their marriage Ellen Fitzarthnr 
(1820) may be taken as typical, in its prosy simplicity, of 
the rest of its author’s work, which reproduced the sradied 
unadornmeut of certain portions of Southey’s and Words- 
worth’s poetry without that glamour which, especially 
with the second of these writers, so often redeemed 
suuphcity from mere baldness Mrs Southey’s poems 
were published m a collected edition lu 1867 Hei prose 
IS on the whole more interesting than her verse, though — 
with rare exceptions — infected with like dulness Among 
her prose writings may be mentioned Chapters on Church- 
yards (1829), her best work, Tales of the Moors (1828), 
and Selwyn in Search of a Daughter (1835) Her most 
interesting memorial is her correspondence with Southey, 
which, somewhat unfairly overlooked lu the edition of the 
poet’s Life and Letters edited by his son, has been pub- 
lished by Prof Dowden in the Dublin University Press 
Series It was soon after her marriage that her husband’s 
mental state became hopeless, and from this time till bis 
death m 1843, and mdeed till her own, her life was one 
of much suffering Mrs Southey died at Buckland Cot- 
tage, Lymington, on July 20th 1854, two yeais after the 
queen had granted her an annual pension of £200 

Besides the woiks already mentioned, she wrote The Widow’s 
Tale, and other Poems, 1822, Solitary Flours (prose and verse), 
1826, Tales of the Paxtories, , The BiitMay, 1836, Ptobm 
Food, written in conjunction with Southey, at whose death this 
metrical production was incomplete 

SOUTHEY, Egbert (1774-1843), was born m Bristol 
on the 12th of August 1774 His father, a native of 
Somerset, was an unsuccessful draper To his mother, 
XXII — 37 
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Margaret Hill, Soutliey owed his buojant spirits, his 
practical seube, and his eailiest fiiends The first of 
these, Miss Tyler, his mother’s half-sister, took possession 
of him when he was three , under her caie he saw and 
heard a great deal of theatres and of acting His sohtaxy 
life in an old maid’s household threw him. upon his own 
resources and developed a taste foi leading He was 
sent to several private schools, and had good fortune at 
none of them , in 1788 he went to 'Westminster, where he 
was scarcely moie fortunate After a brief sojourn he 
was expelled in 1792, because an essay of his or flog- 
ging, in a school magazine called The Flagellant, was 
resented by Dr Yincent, the head-mastei At West- 
minster he gamed the friendship of two boys who weie 
faithful to him and helpful throughout his life, these 
were Charles Winn and Griosvenor Bedford About this 
time his father died , his aunt, however, determined that 
he should go to Oxford He was refused at Ghiist 
Church on account of the essay in The Flagelkmt , but 
Balliol gave him a home At Oxfoid he led has own life, 
lived in his own thoughts, and got httle oi nothing fiom 
the university In 1794 Colei idge dashed at Southey, 
took him hy storm, and filled his head with plans foi 
an ideal colony in the wilds The new society, whose 
members weie to have all things in common, was to 
lie called “The Pautisocracy ” Their life was to com- 
bine manual laboui and domestic bliss, to attain the 
latter, Southey set his affections on a Miss Edith Fricker, 
whose sister mariied Coleridge All this was intolerable 
to Miss Tyler, and Southey was banished He and 
Coleridge then tried, by lecturing and jouinah&m, to raise 
money for their American schemes , but luckily Southey’s 
undo, who had educated him, — Mr Hill, the English 
chaplain at Lisbon, — advised him to travel On the 14th 
of Hovember 1795, before he started, he was secretly 
married to Edith Flicker On his return from Lisbon 
the marriage was acknowledged, and Southey wandered 
fiom one house to another in the south of England He 
tried, or was urged to try, the three professions which are 
by courtesy styled “ learned ” , it might be more true to 
call them the technical, the steieotyped professions 
Southey w-as scared from all three, — ^from clericalism by 
dogma, from medicine by the dissecting-room, fiom law 
by Its crabbed dulness In literature alone he found his 
proper sphere, and in 1803 he settled down in his life- 
long home, Greta Hall, near Keswick Henceforth his 
years were even and uneventful He wrote and read 
with mechanical, with appalling legulaiity, his hbraiy 
grew to fouiteen thousand volumes He had childien, 
and lost several , and his house was a refuge for the wife 
and family of Coleridge “With Wordsworth and Landor 
he formed close friendships In 1813 he was made poet- 
laureate , and some years before his death he was offered a 
baronetcy — which, however, he with good reason declined 
Two great sorrows embitteiod his life in 1809 he lost his 
eldest boy Herbert, and in 1834 his wife was taken to a 
madhouse, whence she camo back to die In 1839 he 
mariied Caroline Bowles That same year his memory 
failed, his speech became unceitam, and his power of 
writing scx)n went , softening of the brain had taken me- 
in ediable hold of the once tueless intellect To the last 
he would hover round his books and handle them lovingly 
He died on the 21st of March 1843, he is buiied, near 
his first wife and her children, in Croathwaite churchyard 
Tim amouiit of Southey’s woik m htoiature is enormous His 
colloctotl veiso, with its explanatoiy notes, fills teu volumes, his 
pi 090 oocnpiea about forty But liis gioatest woiks were loft un- 
complctucl, and this, in some sense, is typical of Southey’s whole 
aelnovGineut w woild of leitgis, Ihoie is always something 
uiwatxstyiug, dlsappomtm!;, about him Ho seldom leahzed oi 
seldom iound scojio for his ti no bent in literatuia. This is most 


true of his efforts in v eise In Ins childhood Southoy foil in iiith 
Tasso, Tasso led him to Aiiosto, and Aiiosto to Spensei These 
heautilul, these luxmiantly imaginative poets captivated the boy, 
and Southey mistook his jonthtul enthusiasm foi an abiding, a liie- 
long inspnatiOD His mspnation was not genuinely imaginative , 
he had too huge an infusion of piosaic commonplace m his natuie 
to be a tiue follow ei of Aiiosto and Spensei Southey, quite eaily 
in life, resolved to wiite a senes of epics on the chief leligions of 
the woild The subject uas dangerous, and one epic is a life’s 
woik , It lb not smpnsmg that the too ambitious poet failed His 
failiiie IS twofold he was wanting in aitistic power and in poetic 
sympathy ’With legaid to the lust, he says of himself, ‘It was 
longbefoie I acqimed this pow'ei,” — the powei ot planandcoii- 
sti notion, -—“not faiilj, indeed, till I was about five or six and 
thiity” The tact is, lie nevei acqiiiied it, ho nevei could con- 
struct a diamatic plot oi iiioiild it into aitistic details "When Ins 
epics aie not wildly impossible they aie incmahly dull, at the 
best then inteiest is extuusic lathei than intiiusic, pervaded by 
the glamoui of lustoiie lomance lathei than the light of piuo 
pioetiy And a man is not fit to wTite epics on the leligions ot the 
woild when lie can say of the piophet who has satisfied the giavest 
laces of mankind,— Mohammed was “tar moie remailcablo for 
andaeious juofligacy than for any intellectual endowments ” 
Southey’s age was bounded, and had little sympathy for anything 
beyond itself and its own iiaiiow inteiests, it was violently Toiy, 
nariowly Piotestant, defiantly English And in his verse Soutliey 
tiuthfully leflects the fteimg of his age This led him to say 
dieadful things about the Eastein leligions in his piefaces to 
KeJiaimo and 27talcd)a, it made Joan of Aio an lucoiigiuous blend- 
ing of llousseau, of Hoiace "Walpole’s lomanticism, of the Siiiioy 
theatie, and of Lady Huutiugdoii, it gave lladoc, a Celt of the 
12th centuiy, the mmd of a cold middle class Saxon evangelical of 
the legency In the shoi ter pieces Southey’s commonpLioe asseits 
itself, and if that cloes not meet us we find his bondage to his gsnei- 
ation This bondage is quite abject in The Vision of Judgment , 
Southey’s heavenly poisonages are Biitish Pliilistiues fiom. Old 
Saiiim, magnified but not tiansfoimed, engaged in endless pilacid 
adoiation of an infinite Geoigo III When Southey sets himself 
to fondle the regent, he loses all sense of measnie and propiioty 
In the Fimeml Ode to the Piincess he can asseit of her father — 
“Such the pi cud, thevntuoiis stoiy, 

Such the pleat, the endless gloiy 
Of hei fathei’s splendid leigii ' ” 

This famous ode, “with the gi'ace and beauty of which,” Sir 
Heniy Tayloi thinks, “no facts could compete,’’ is, itmust bo said, 
in many of its couplets, too like the aveiage hymn The twang of 
the hymn spoils two of Southey’s best pieces TheHollij Tree ends — 
“That m my ago as eheeiful 1 might ha 
As the gioau whiter of the holly tioa " 

The last hnes of Sta-n^as Written in liis Library, a poem dear to 
the book-lover, are painfully like a ihymo on a tomb-stone — 

“ 1 et leaving heio i name, I hust, 

That will not polish m the dust ” 

Some of Ins subjects, The Foci's Filgi image, for instance, he would 
have tieated delightfully in prose , otheis, like the Botany Bay 
iHologues, Songs to American Indians, The Pig, The Dancing Bear, 
should nevei have been wnitton The Botrosped, of which tins 
is a fair specimen, — 

“ Thcic wIiLio my little hands wtie wont to rear 
With pude the oailiesf salad of the ytai," — 
a living ciitxc and hiogiapher of Southey has compaied to The 
Deserted Village Southey was not in the highest sense of the 
wold a poet , but if we turn from his verse to Ins pioso we aie in 
a dilleient woild , there Southey is a master in lus ait, who works 
at ease with giace and skill ‘Southey’s pioso is peifect,” said 
Byron , and, if we do not stietch the “ peifect,” or take it to moan 
the supieme peifoction of the very gieatest masttis of stylo, Byron 
was light Eoi good prose, plain, unassuming, natural, he is not 
surpassed in English In lus cliaimmg stoiy of The Thice Beais 
a phrase is often used which exactly descubes his style , when the 
old lady finds what is neithei too hot noi too cold, too laigo noi 
too small, she says it is “just light ” Southey’s piose is “just 
right,” — it expiessea Ins meaning with simple and admnablo 
precision In lus pi ose and m lus cuticism wo of a later gonoi ation 

could do worse than loam fiom Southey , his sobei writing is an 
excellent corrective for our qire vailing faults In yuose the real 
Southey emerges fiom his conventionality His interest and Ins 
curiosity are unbounded, as lus Gommon-Plaao Booh wull piovc, 
his stoics of learning aie at lus loaders’ service, as in The Doctor, 
his patriotism is vigoious and healthy, as m the Life of Nelson , lus 
criticism is sound, as in iho Lives of Cowper and of Wesley But 
the truest Southey is in lus Letters the loyal, gallant, tender- 
hearted, faithful man that ho was is revealed m tlicnn Southey's 
fame will not lest, as he supposed, on lus vei&e , all lus faults aio 
in that, — all his own weakness, and all the false taste of his age. 
But lus prose assures him a high place in English liteiatuie, though 
not a place in the fiist lank even of prose wiiteis 
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SOUTHPOET, a municipal borough of Lancashire, 
England, and a favourite seaside resoit, is situated 
between the estuaries of the Mersey and the Piibble, 
18 miles north of Li\erpool, and is a teiminal station of 
three i ail way systems Its foreshore consists of a gieat 
expanse of firm, bright sands, to the radiation of heat from 
which is attributed the mildness of its winter climate 
Its proximity to Liverpool, Manchester, and other laige 
manufacturing towms has diawu to it a large iCbident 
population, and its visitors, in quest of health and pleasme, 
number many thousands annually Its spacious streets, 
laid out at right angles to each other, aie bordered with 
trees and ornamental gardens The promenade along the 
shore is two miles in length, in its centie is the pier, a 
mile long, down which tiamcars are diawm by a stationaiy 
steam-engine Other facilities for outdoor enjoyment 
are provided m Hesketh Park (presented to the town 
by the late Eev Charles Hesketh, lector of Horth Meols, 
and one of the lords of the manor), the Botanic Gardens, 
Kew Gardens, and the Wintei Gaidens The last, laid out 
at a cost of .£130,000, include a large conseivatoiy, a fine 
enclosed promenade, a theatre, and an aquarium There 
IS also a glaciaiium, or skating and cm ling hall, in which 
those amusements may be practised on real ice all the year 
round The Yictoria baths were erected in 1870 at an 
expenditure of £50,000 The principal public buildings 
are the town-hall, the Cambiidge hall (used for concerts 
&c ), and an extensive range of markets, erected in 1881 
at a cost of £40,000 Among the benevolent institutions 
are a general infirmaiy, a convalescent hospital, a sana- 
torium for children, and a neuro hydropathic hospital 
Southport has also a free library and ait gallery (the gift 
of the late "William Atkinson), a literary and philosophical 
institute, and a college (Trinity Hall) for the education of 
the daughters of "^'Ye&leyan mimsteis, and the towm council 
are now (1886) engaged in building a museum and schools 
of science and art The first house in Southport (an inn for 
the reception of sea-batheis) was built m 1791, and soon 
after other houses were erected on the site now known as 
Loid Street The population, which in 1809 was 100, 
had increased in 1851 to 4766, and in 1861 to 10,097 
In 1867 the town received a chaiter of incorporation, 
and since then its progress has been remarkable In 1871 
the population of the borough (area 7526 acres) was 
18,086, m 18S1 this had grown to 32,206, and in 1886 
it was estimated at 36,596 Its sanitary arrangements 
are very perfect, and the water supply is abundant and 
excellent Southport gives its name to one of the parlia- 
mentary divisions of South-West Lancashire 

SOUTH SHIELDS See Shields, South. 

SOUTHWAEK See Londoi^ 

SOUVESTEE, Smile (1806-1854), a French novelist 
of merit, was born on April 15, 1806, and died on July 5, 
1854 He was a native of Moilaix, and his affection for 
Brittany coloured most of his best woik in after life He 
had rather a chequered caieei of employment besides his 
liteiary pursuits He was by turns a booksellei’s assistant, 
a private schoolmaster, a journalist, and piofesseu7 at the 
grammar schools of Brest and Mulhouse In 1848 he 
received what may sound to Enghsh ears the odd appoint- 
ment of “ professor of administrative style ” in a school 
founded for the instruction of civil servants His literary 
work, however, was his labour of love He began like 
most Frenchmen with the drama, but was never veiy 
successful with it In novel- writing he did much better, 
and with Jules Sandeau (though on a somewhat lower 
level of writing, construction, and grasp of character) may 
be said to rank as the chief recent French novelist who 
deliberately aimed at making the novel an engme of moral 
instruction With less genius and less sense of art than 
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Sandeau, he did not alwajb escaj^e theiejjioach of dulne'-b 
His best work is undoubtedly to be found in the chcuming 
Dcnueis Jjietu7is (1835-1837) and Foijet Bitoii (1844) 
(wheie the folkloie and natural features of his natne 
pioviuce aie woikcd up into story form, with a success 
hardly excelled bv any other wntei), and in Uii Philosojihe 
soits les ToiU, which leceived the honour of an academic 
piize ill the year 1851 This Soiuestie desen ed, not 
meiely foi hm sentiments, but for liia easy and agieeable 
stjle He also wrote a not iiiconsideiable number of 
other works — noiels, dramas, essays, and miscellanies 

SOWEEBY, James (1757-1822), was at fiist a painter, 
but soon applied lim ait to the illu&tiation of botanical 
and conchologieal w'oiks, which aie still highly valued, 
especially his Entjh'Ji (12 vols 8vo, 1846) His 

son Geoige (1788-1854) followed in his father’s steps, 
and produced a monumental woik on conchology 

SOWEEBY BEIDGE, a manufactunng towm in the 
West Elding of Yoikshiie, is situated on both sides of the 
iivei Caldei, at the teimiiiatioii of the Eochdale Canal, 
and on the Lancashiie and Yorkshire Eailway, 2 miles 
south-west of Halifax, and 8 noith-west of Huddeisfield 
Chiist cliurcli, dating from 1526, was lebuilt m 1819 
The othei public buildings include the town-hall (1857) 
and the local boaid offices, opened in 1878, attached to 
which aie the jmblic baths and the slaughter-houses The 
town is almost entirely the giov\tli of the last fifty jeais 
It possesses wmr&ted and cotton mills, iion-woiks, dye- 
works, and chemical woiks The population of the uiban 
sanitary distiict (aiea 636 acies) in 1871 was 7041, and 
in 1881 It was 8724 

SOZOMEH, church historian Heimias Salamaues 
(Salaminius) Sozomenus came of a wealthy family of 
Palestine, and it is^ exceedingly probable that he himself 
was bom (not later than 400 a d ) and brought up there, 
— in Gaza or the neighboiiihood What he lias to tell us 
of the history of South Palestine was cleuved from oral 
tradition His giandfathei, as he himself tells us, lived 
at Bethel neai Gaza, and became a Christian, piobably 
undei Constantins, thiough the influence of Hilanon, who 
among his other miracles had mnaculously healed an 
accjuaintance of the grandfather, one Alaphion Both men 
with their families became zealous Christians and conspicu- 
ous for their viitues The historian’s grandfather became 
within his own ciicle a highly esteemed inteipietei of 
Scripture, and held fast his profession even in the tune of 
Julian The descendants of the wealthy Alaphion founded 
churches and convents in the district, and were ]^iarticiilarly 
active m promoting monasticism Sozomen himself had 
conversed with one of these, a very old man. He was 
brought up under monkish influences , so he expiessly 
states, and his history beais him out As a man he 
retained the impiessions of his youth, and his great vvoik 
w'as to be also a monument of hit, reverence for the monks 
in general and for the disciples of Hilanon in particular 
He became a lawyer and advocate in Constantinople, 
where as such he wiote his ’E/cKA.T^crtacrrt/c'^ TcrTcopia about 
the year 440 The nine books of which it is composed 
begin with Constantine and come down to the death of 
Honoims (423) , but according to his own statement the 
author intended to continue it as far as the year 439 
From Sozomen himself (iv 17), and statements of his 
excerptors Nicephorus and Theophanea, it can bo made out 
that the work did actually come down to that yeai, and 
that consequently it has reached us only in a somewhat 
mutilated condition, at least half a book being wanting, 
A flatteiing and bombastic dedication to Theodosius II. 
IS piefixed "When compared with the hjstory of Sooeates 
(g V ), it IS plainly seen to be a plagiarism from that work, 
and that on a large scale Some three-fourths of the 



292 


S P A — S P A 


materials, essentially lu tlie same airaugement, hare simply 
been appiopiiated fiom his piedecessor ivithout his being 
so much as named even once, the other sources to which 
Sozomen was indebted being, however, erpiessly cited 
All that can be said to the credit of So 2 omen is that he 
has been him&elf at the trouble to lefer to the piincipal 
sources used b} Socrates {Rnfinus, Eusebius, Athanasius, 
Sabmus, the collections of epistles, Palladius), and has not 
unfiequently sujjplemented Sociates from them, and also 
that he has adduced some new authorities, in particular 
sources relating to Christianity in Persia, Arian history, 
monkish histones, the Viici Martini of Sulpicius, books of 
Hilarma , the whole of the ninth book is entirely diawn 
from Olympiodoius 

It IS difficult to discern the motive for a work which 
was merely an enlaiged edition of Sociates. But it is 
probable that Sozomen did not approve of Sociates’s 
freer attitude towards Greek science, and that he wished 
to present a pictuie in which the clergy should he still 
further glorified, and, above all, monasticism brought into 
still stronger piomiiience In Sozomen everything is a 
shade more ecclesiastical — hut only a shade — than in 
Socrates Peihap'i also he wrote for a difierent circle, — 
say, the monks in Palestine, — and could be sure that in 
it the work of his predecessor would not be known 


Sozomen is cveiywhere an infeuoi Socrates '^’'bat in Sociates 
still betiays some vestiges of liistoiioal sense, his mocleiation, his 
reserve in questions of dogma, Ins impai tiality,— rail tins is wanting 
IE Sozomen In many cases he has lepeated the exact woids of 
Socrates, hut with him thej have passed almost into nieie phiases 
The mfenonty of Sozomen to Sociates as an histoiiau appears as 
much in the mannci in which he tiansciibed him as in those 
passages where he intiodnets something new The chronological 
seiupulosity of the eailiai wiitei has made no impiession on his 
follower, he has cithei wholly omitted oi inaccuiatcly lepeated the 
chronological data He wutes moie worddy and diflusely In his 
cLaiacteiizitions of persons, houowed fioia Sociates, he is more 
dull and coloiuloss Aftei Sociates he has indeed icpeated the 
caution not to he too i ash in disceining the hugei of God , but lus 
way of looking at things is thioaghout mean and ms tie Two 
souls inhabit lus book one, the bettei, is houowed fiom Sociates , 
another, the w oise, is his ow ii Wherevei he abandons lus leadei he 
fiequently falls into mere retailing of stones, and piostiates him- 
self in reverence bcioio the pooiost pioducts of the religious fantasy 
of a dogonoiating age Evidence of a boundless credulity with 
regard to all soits of monkish fables is to he met with every wheie 
Eaisings of the dead aie quite common occuuences with him, and 
he repeatedly gives accounts of enoimous diagons In the finding 
of the hones oi saints he takes the highest intoiest, and even be- 
liev es ill the i edi&co vei y of the tombs of the Old Testament prophets 
"VVIiei e we still possess Sociates’s account that of Sozomen veiy sel- 
dom has any couscquence, but some of the additions he has made are 
instinctive and impoitaiit The niimbei of new acts of councils 
intioduced by him is small His monkish histones aie as souices 
almost utteily valueless , his account of the Christians m Poisia 
absolutely swaima with mistakes It must, howevei, be noted 
that foi the peiiod from Theodosius I ouwaid he has emancipated 
himself luoie fully fiom Sociates and has followed Olympiodorus 
m part, paitly also oial tiaditiou , heie aceoidingly his statements 
possess gicatei value 


Edthons and Lite.iatv.ie — Sociates and Sozomen have been edited by Stephanas 
Geneui, JdU), Valcsius (Pans, lCjy-7)), Keadini? (Cnnibiidge, 
3720), Hu&fsCy (0\foul, 1SD3, i860) Tlioy aie alboto bo found in Mil Ixvii of 
Mime's Eati atoffia, and ihaie is an Ovfoid school edition (ISW) aftei Eeadinff 
Blight edited Socrates accoifUiig to the ta\t of Hussey m 1S78 Ttieie aie 
"Teatiinonia Voter um ’’ill Vnlcsius, and Holtes papas lu rufiinp Quartalschi , 
Q.B59) p 518 sq , (ISGl) p 417 sg , contain emendationb in Iliissej ’s text, and 
notes towauls the histoiy of the text and editions , see also Oi eibeek, in T/ieot 
Lit Ztmg (1S73), Ho 20 

Spoeial studies have been made by Baionins, Mlisnrs, Labbd, Valesras, 
rialloix.Scahgei, Ceilhei, Cave, Hupni, Pagi, Ittig, Tulemont, Walcli, Gibbon, 
Sfhioeekh, Lardner See also Voss, Da ih&toi Oieuii, labiicms llailess, 
Ihbtmth Gt , vol vii, Eusalai, BibhotheL d Kinhenmlm , Holzhauscn, 2)0 
Fontxbm giatms Saci', Soe , ae Theod %n senbenda Iltitona Stteta im smt, 
(GutUiigeii, 1825, Stiiiiaiin, Oesch u Lit d KG, Hanover, 1827, Bmii 
DpoUien (1S25), Ilainack, “Soci ii Soz," In Herzog Phlt’s Theol BncM 
Uetaclicd details nic gnon also m works upon Constantino (Manso), Julian 
(Mdehe, Bode, Neuin mn, Rondall), Dainasiis (Bade), Arianism (Gwatkin’s 
htudtei of Anmmm, 1S82, gives a severe but tiustvvoithy criticism of Ruflnus 
md discusses the manner in vvlueh Sociates was related to him), the emperors 
after Jiilmn (De Broglie, Eiclilci, Clinton, the WeUgeichiehte of Ranke, the 
Gevh d Kai‘>ei Anadiiisu TJmd JI 1885, of Ghldcnpcnning, and the iSTassor 
r/icodoniis d G> , Halla, 1878, of Itlland, the last nained work discussing the 
nhrUoTi of Soeiales to So/oincn), thcbaibailan migiations OVictersheim, Dahn), 
tliP Gotha CVValtz, Bessel, Knuffmann, and Scott’s Ul/ilai, 1885) Lastly, re 
fcionco may ho made to Eosenstcin , n deutscJi Geseli, vol i ,~hnt . 


Vnteij:ue?i ‘ub d Veihaltniss eu Olympiodoi , Zosimus, u Soz , Sariazin, De 
Theodoi o Lectoi e, Theoptianii Fonte Ft ,tcipuo, 1861 (treats of the relation betvv een 
Socrates and So/omen, and of ttie completeness of the fomrer s soik). Jeep, 
Quellenuntet such z d gtiech Kitchenhistonlern, Leipsic, 1884 (A. HA) 

SPA, a watering-place of Belgium, in the piovince of 
Li6ge, 20 miles by rail from Liege na Pepinster, is beauti- 
fully situated, at a height of Sid feet above the sea, in the 
valley of the Wayai (a small sub-tributary of the Meuse) 
On the north and north-east it is protected by the wooded 
range of hills known as the Spaloumont, or in its several 
piaits as Bois de la Reid, Bois du Chiencul, &c , and on the 
south are a number of beautiful ravines cut in the Primary 
rocks of the district by small affluents of the Wayai Much 
of the charm of the place is due to the promenades and 
drives along the sides and crests of the hills The principal 
mineral spimg called the Pouhon (a local word for “ well ”) 
is enclosed in a pump-ioom in the centre of the Place Pierre 
le Grand Public baths, fed by chalybeate streams collected 
m a remarkable reservoir at the hamlet of Nivese, occupy a 
large building in Place Royale, erected in 1868 , and in the 
same neighbourhood is the casino, with ball and concert 
looms An English church was built in 1872-76 A local 
industry is the production of fancy articles in lacquered wood 
(bois de Spa) A liqueur resembling Chartreuse is also 
manufactured under the name of “elixir de Spa” The 
population of the commune was 6930 in 1884: Several 
springs in the neighbouring district are nearly as celebrated 
as those of Spa proper, the Sauvenifere waters, supposed to 
be effective against sterility, are haK a mile distant 

Spa, said to deiivo its name from a "Walloon word, Espa, for 
“ fountain, ” was piactically founded by a ceitain Wolf, or Collin 
Ic Loup, iron-mastei of Bieda, who had obtained benefit from the 
waters, and puichased the piece of giouiid containing the Pouhon 
spiing fiom Eiaid de la Maick, bishop of Liege, m 1326 At tlie 
beginning of the 15th centuiy the little town numbered 250 houses 
The European celekity of the waters dates fiom the 16th centuiy, 
when they were diunk by the duke of Neveis, Maigaiet of Valois, 
Heniy III of Fiance, and Alexander Fainese, and the fashion of 
visiting Spa became thoroughly established in the 18th century 
The French Revolution, and, as far as English visitors were con- 
cerned, the attiactions of the Geiman wateimg-places made known 
by Sii Fiancis Head, for a time turned the tide elsewlieio , but since 
the middle of the century Spa has taken a now lease of prosperity, 

SPAGNA, Lo {? -c 1529), the usual designation (due 
to his Spanish origin) of Giovanni di Pietro, one of the 
chief followers of Peiugmo N'othing whatever is known 
of his eaily life, or of the circumstances under which he 
became a member of the Perugian school A large number 
of panel pictures by him exist, of which some are painted 
with much grace and lefinement of touch There is, 
however, a veiy marked absence of individuality about his 
style, which seems like an imitation of the earliest manner 
of Raphael and that of Pinturicchio in a weaker and less 
virile form The chief of hia numerous panel paintings 
are the Nativity, in the Vatican, and the Adoration of 
the Magi, at Berlin In 1510 Lo Spagna executed many 
frescos at Todi, and in 1612 several other mural paintings 
in and near Trevi His most important works were frescos 
at Assisi and Spoleto, of which soma exist in good preser- 
vation He received the freedom of the city of Spoleto in 
1616, as a reward for his work there As is so often the 
case, Lo Spagna’s frescos reach a much higher standard of 
merit than his panel pictures. The museum of the Capitol 
in Rome now possesses a very beautiful senes of life-sized 
fresco figures by hmi, representing Apollo and the Nine 
Muses Those are drawn with a strong foeling foi grace 
of pose and beauty of expression, and are very remarkable 
for the delicate refinement of their colouring , in style they 
stiongly lecall Raphael’s earliest manner Lo Spagna was 
alive in 1628, but he appears to have died before 1530, as 
in that year a pupil of his named Doni completed a fresco 
in S Jacopo, near Spoleto, which Lo Spagna had begun. 
SPAGNOLETTO See Eibbba 
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PART I -GEOGRAPHY AND STATISTICS 


Plate (NPAIN, a country rather more thau twice the size of 
Yl Great Britain including the adjacent small islands, 

constitutes in its mainland portion about eleven-thirteenths 
of the Iberian Peninsula, and has in addition an insular 
area (in the Balearic and Canary Islands) of nearly 5000 
square miles On all sides except that of Portugal the 
boundaries are natural, the Peninsula being separated 
from France by the Pyrenees and on every other side 
being surrounded by the sea On the side of Portugal a 
tract of inhospitable country led originally to the separa- 
tion between the two kingdoms, inasmuch as it caused 
the reconquest of the comparatively populous maritime 
tracts from the Moors to he carried out independently of 
that of the eastern kingdoms, which were also well 
peopled The absence of any such means of intercom- 
mumcation as navigable rivers afford has favoured the 
continuance of this isolation The precise line of this 
western frontier is formed for a considerable length by 
portions of the chief rivers or by small tributaries, and on 
the north (between Portugal and Galicia) it is determined 
to a large extent by small mountain ranges The Biitish 
rock of Gibraltar, in the extreme south of the pemnsula, 
13 separated from Spain by a low isthmus known as the 
Coast- Neutral Ground The eoast-hne on the north and north- 
line 13 everywhere steep and chffy On the north there 

are numerous small indentations, many of which form 
more or less convenient harbours, but the current flowing 
along the coast from the west often leaves in the stiller 
water at their mouths obstructive bars The best 
harbours are to be found on the i las or fiord-like indenta- 
tions in the west of Galicia, where high tides keep the 
inlets well scoured , here occur the fine natural harbours 
of Pontevedra and Yigo, Coruna and Ferrol, the last one 
of the chief stations of the Spanish fleet Less varied in 
outline but more varied in charactei are the Spanish 
coasts on the south and east Flat coasts prevail from 
the frontier of Portugal to the Straits of Gibraltar 
Between the mouth of the Eio Tmto and that of the 
Guadalquivir they are sandy and hned by a series of sand- 
dunes (the tract known as the Arenas Gordas) Next 
follows a marshy tract at the mouth of the Guadalqmvir, 
after which the coastline becomes more varied, and 
includes the fine Bay of Cadiz From the Straits of 
Gibraltar a bold and rocky coast is continued almost 
right round to Cape Palos, a little beyond the fine natural 
harbour of Cartagena North of Cape Palos a line of 
flat coast, beginning uith the narrow stiip which cuts off 
the lagoon called the Mar Menor from the Mediterranean, 
bounds half of the province of Alicante, but in its northern 
half this province, becoming mountainous, luns out to the 
lofty headland of Cape Nao The whole coast of the Bay 
of Valencia is low and ill-provided with harbours, and 
along the east of Catalonia stretches of steep and rocky 
coast alternate with others of an opposite character. 

Sarface The surface of Spam is remarkable at once for its strik- 
ing contrasts and its vast expanses of dreary umformity 
There are mountains rising with Alpine grandeur above 
the snow-hne, but often sheltering rich and magnificent 
valleys at their base Naked walls of white hmestone 
tower above dark woods of cork, oak, and olive In other 
parts, as m the Basque country, in Galicia, m the Serrania 
de Cuenca (between the head waters of the Tagus and 
those of the Jucar), in the Alharracm (between the head 
waters of the Tagus and those of the Guadalaviar), there 
are extensive tracts of undulating forest-dad hill country, 


and almost contiguous to these theie are apparently 
boundless plains, oi tracts of level tableland, '>ome almost 
umnhabitable, and some streaked with canals and richly 
cultivated — like the Requena of Valencia While, again, 
continuous mountain ranges and bioad plains and table- 
lands give the prevailing character to the scenery, there 
are here and there, on the one hand, lofty isolated peaks, 
landmarks for a wide distance round, such as Monseny, 
Monserrat, and Mont Sant in Catalonia, the Peilo Golosa 
in Valencia, Moncajo on the bordeis ot Aragon and Old 
Castile, and, on the other hand, small secluded valleys, 
such as those of Vich and Clot among the Catalonian 
Pyienees 

The greater part of the interior of Spam is composed of Central 
a tableland bounded by the Cantabrian Mountains in the tablelpnd 
north and the Sierra Morena in the south, and divided 
into two by a series of mountain langes stretching on the 
whole from east to west The northern half of the table- 
land, made up of the provinces of Leon and Old Castile, 
has an average elevation estimated at about 2700 feet, 
while the southern half, made up of Estiemadura and New 
Castile, IS shghtly lower— about 2600 feet On all sides 
the tableland as a whole is remarkably isolated, and hence 
the passes on its boundary and the river valleys that lead 
up to it from the surrounding plains are geographical 
features of pecuhar importance The isolation on the 
side of Portugal, where the tableland gradually sinks to 
the sea in a succession of tei races, has already been 
referred to On the north-west the valley of the Sil and 
a series of valleys further south, along both of which 
military roads have been carried from an early period, 
open up communication between Leon and the hill country 
of Galicia, which explains why this province was united 
to Leon even before the conquest of Portugal from the 
Moois The passes across the Cantabrian Mountains in 
the north aie toleiably numerous, and four of them are 
already crossed by railways The two most remarkable 
are the Pass of Pdjares, across which winds the railway 
from Leon to Oviedo and the seaport of Gijon, and that 
of Reinosa leading down to the deep valley of the 
Besaya, and now crossed by the railway from Valladolid 
to Santander In its eastein section the chain is crossed by 
the railways from Burgos to Bilbao and San Sebastian, the 
latter of which winds through the wild and romantic goige 
of Pancorho (in the north east of the province of Burgos) 
befoie it traverses the Cantabrian chain at Idiazabal 

On the north-east and east, where the edge of the 
tableland sweeps round in a wide curve, the surface sinks 
on the whole in broad terraces to the valley of the Ebro 
and the Bay of Valencia, and is crowned here and there 
by more or less isolated mountains, some of which have 
been already mentioned On the north-east by far the 
most important communication with the Ebro valley is 
formed by the valley of the Jalon, which has thus always 
formed a military route of the highest consequence, and 
which IS now traversed by the railway from Madrid 
to Saragossa Further south the mountains clustered on 
the east of the tableland (Albairacm, Serrania cle Cuenca) 
render direct communication between Valencia and 
Madrid extremely difficult, and the principal communica- 
tions with the east and south-east are effected where the 
southern tableland of La Mancha merges in the hill 
country which connects the inteiior of Spain with the 
Sierra Nevada 

In the south the descent from the tableland to the 
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valiey oE tlie Guadalquivir is again coiiipoiatiTely giadual, 
but even lieie in tbo ea^taui half of the Sitiia iloitna 
the yaases aie tew, the most iinpoitant being the Pueito 
de Liespehapeuoq wheie the liio Magana has cut foi 
itselt a deep goige thiough whieh the lailuay now 
ascends tioni Andalusia to MadtiJ Between Audalu&ia 
and Estiemacluia faithei w^est the communication m fieer, 
the Sieiia Moieaa being theie bioken up into senes of 
small chains 

Ciii Ot the mountains belonging to the tableland the most 
Abiian continuous aie those of the Cantabiian chain, which 
11111 ™' sketches for the most pait from east to west, parallel to 
the Bay of Biscay, hut ultimately bends lound tovvaiJs 
the south betw een Leon and Galicia Almost e\ eiywhere 
it consists of two parallel ranges, the higher ol w'hieh, the 
more southerly, is the immediate continuation of the 
Pyienees The highest summits of the chain belong to 
the Jura limestones of the Penas de Euiopa, on the 
bouleis of the provinces of Santandei, Oviedo, Leon, and I 
Paleiicia The liigliest of all is the Tone de Ceredo, | 
which attains the height of at lea«t 8750 feet, and next 
is the Pena Piieta (8300 feet) At the sonices of the 
Sii the iiiam chain divides into two biaiiches, enclosing 
the fertile and thickly-populated di&tact known as El 
Yieizo, once the bed ot a lake, now wateied by the stream 
just mentioned and its tributaries The whole chain is 
lemarkable for its intricate ramifications and its wuld 
giandeur, but, as aheady indicated, is not so much of a 
hariiei to commnni cation as might be expected fiom its 
geneial aspect Besides the lailways above mentioned it 
IS crossed at many points by bridle paths and loads 
A peculiar feature of the chain and the neighbouring 
parts of the tableland is formed by the paiameias or 
Isolated plateaus, suriouuded by steep rocky mountains, 
sometimes even by walls of naked rock Among the larger 
of these aie the bleak chstricts of Biguenza and Soria, 
round the headwaters of the Buero, — districts which 
separate the mountains of the so-called Ibeuan system on 
the noith-east of the tableland from the eastern poition ot 
Central the cential mountain chains of the peninsula Of these 
moun- chains, to which Spanish geographers give the name 
chwns CarpetanO'Vetomca, the most easteily is the Sieira de 
Guadauama, the general tieiid of wliich is from south- 
west to noifch-easfc It is the Montes Carpetani of the 
ancients, and a poition of it (due north of Madrid) still 
bears the name of Caipetanos Composed almost entirely 
of granite, it has an aspect when seen fiom a distance 
highly chaiacteristic of the niouutaiub of the Iberian 
Peninsula m general, presenting the appearance of a saw- 
like iidge [sierra) broken up into nunieious sections Its 
mean height is about 5250 feet, and near it& centre it has 
three summits (the highest named the Pico de Penalaia) 
using to the height of nearly 8000 feet 
A icgion with a highly ii regular siiiface, filled with 
lulls and paiameras, separates this sieiia fiom the Sierra 
de Giedos farthei west This is the loftiest and grandest 
Siena in the whole senes Its culminating point, the Plaza 
de Ahnanzor, attains the height of 8725 feet, not far short 
of that of the highest Cantabrian summits Its general 
trend is east and west, towaids the south it sinks 
piecipitoLisly, and on the north it descends with a some- 
what more gentle slope towaids the longitiiclmal valleys of 
the Tormes and Alberche which separate it from another 
rugged mountain range, foiming the southein boundaiy of 
the paiameia of Avila On the west anothei rough and 
hilly tract, similar to that which divides it from the Sierra 
de Guadauama in the east, separates it from the Sieira de 
Gata, the westei nmost and the low esfc of the Spanish sierras 
belonging to the senes These hilly inteivals between the 
more continuous sierras greatly facilitate the communica- 1 
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tion between the noithein and southern halves of the 
Spanish tableland The Guadauama ib indeed crossed 
by three good pass-roads, and even the Siena de Gredos 
has a road acioss it connecting Avila with Talaveia de la 
Pteina by the Pueito del Pico , but foi the most pait theie 
are only bridle-paths across the sierras, and up to the 
present date not a single railway ciosses any one ot the 
sienas directly The only lailway crossing the central 
system of mountains is that from Madiid to Avila, which 
traverses the interval between the Sienas de Gredos and 
Guadarrama, passing through numerous tunnels on the 
way A railway from Madrid to Segovia to cross the 
latter sieira at the Puerto de Navacerrada (5830 feet),i the 
pass at present crossed by the principal high load across 
these mountains, is now (1886) in course of construction 
On the southein half of the tableland a shorter series 
of sierras, consisting of the Montes de Toledo in the east 
(highest elevation 4600 feet) and the Sierra de Guadalupe 
m the west (highest elevation 5100 feet), separates the 
basins of the Tagus and Guadiana The southein system Siem 
of mountains bounding the Ibeuan tableland — the Siena Moiena 
Morena — is even less of a continuous chain than the twm 
systems last described As already intimated, its least 
continuous portion is in the west In the east and middle 
portion it IS composed of a countless number of irregularly- 
disposed undulating mountains all nearly equal in height 
Even more important than the mountains bounding oi 
ciossing the tableland are those in the north-east and m 
the south, w'hicli are connected with the tableland only at 
their extiemities The former are the Pieeivees ( qv ), 
the latter aie the Sierra Nevada, and the coast ranges still Sieira 
farther south The Sierra Nevada, or “snowy sierra,” is Nevada 
a well-defined chain, betw'een 50 and 60 miles in length, 
and about 25 miles in breadth, situated to the south of 
the valley of the Guadalquivir, and stretching from the 
upper part of the valley of the Jeml in the west to the 
deep valley of the Almeria in the east It is composed 
chiefly of soft micaceous schists, sinking precipitously 
down ou the north, but sloping more gently to the south 
and south-east Its culminating summit, the Cerro de 
Mulahacen (11,660 feet), is the highest in Spain, and the 
range contains several other peaks upwards of 10,000 feet 
m height, and above the lunit of perpetual snow On both 
sides deep tians verse valleys (bariancas) follow one anothei 
111 close succession, in many cases with lound basin-shaped 
heads, like the arqueb of the Pyrenees In many of these 
cirques repose alpine lakes, and in one of them, the Corral 
de Veleta, there is even a small glacier, the most southerly 
111 Europe Ou the south the traiisveise valleys of the 
Sierra Nevada open into the mountainous longitudinal 
valley of the Alpujairas, into which open also on the 
other side the transverse valleys from the most easterly of 
the coast sierras, the Sierra Contraviesa and the Sierra de Sierras 
Almijaia The latter are continued farther west by the of south 
Sieira de Alhama and Siena de Ahdalajiz Immediately 
to the west of the latter sierra lies the gorge of the Guadal- 
horce, which now affords a passage for the railway from 
Malaga to Cordova , and beyond that gorge, to the w^est 
and south-west, the Serrania de Honda, a mountain group 
difficult of access, stretches out its sierras m all directions 
To Spanish geographers the coast langes just mentioned 
aie known collectively as the Sierra Penibetica North- 
east of the Siena Nevada two small ranges, Alcaiaz and La 
Sagra, rise with remarkable abruptness from the plateau 
of Murcia, where it merges in that of the interior 
The only two important lowland valleys of Spam are Lowland 
those of the Ebro and the Guadalquivir. The former valleys. 
occupies the angle in the north east between the Pyrenees 
1 About 8700 feet above the level of Madrid, 2700 feet above that 
of Segovia 
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and tbe central tableland, aiid is di\ided bj lan^es of | rliich di»ap{ii.ais higliPi up ein Iiavr no such couisp, but that 


lieiglits proceeding on the one side from the Pjiente^:, on 
the other from the base of the !Monc^yo, in to tv, o portions 
The uppermost of these, a plateau of betv.ecn 1000 
and 1300 feet above sea-level, is only about one-fourth of 
the sue of the remaining portion, which is ehicflj lowland, 
but Is cut oS from the coast bj a highland tiact connect- 
ing the interior tableland with spuis trom the Pyrenees 
The Guadalquiur basin is likewi-e divided by the con- 
figuration of the ground into a small upper poi tion of con- 
siderable elevation and a much larger low er portion mainly 
lowland, the latter composed Irom Seville downwards of a 
perfectly level and to a large extent unhealthj alluvium 
(las mansuias) The dnisiou between these two sections 
is indicated b} the change in the couise of the mam stream 
from a due westerly to a more south-westerly direction 
■Rivers The mam water-pai ting of the peninsula is ever} where 
near the edge of the tableland on the north, east, and 
south, and hence describes a semicircle with the convexity 
to the east The Ebro alone of the great rivers flows into 
the Mediterranean The following table gives the length 
of the piincipal Iberian rivers, with tbe area of their 
basms, — the length according to different authorities, the 
area of the hasms according to Strelbitsky, whose measure- 
ments of area appear to he more trustworthy than those 
made by him of the length of rivers — 

I j Length m English Uiles j Area in I 


' Wagn r 

Fitter 

Strelbitskv 

Squaie 

Miles 

Ebro 

442 

416 

470 

38,580 

Duero (Douro) 

452 

507 

485 

36,710 

Tagus 

565 

553 

1 566 

31,865 

Guadiana 

510 

490 

316 

25,300 

Guadalquivir i 

337 

350 

374 

21,580 


"With the exception of the Guadalquivir, none of the 
Iberian rivers is of great serv ice for inland navigation, so 
far as they he within the Spanish frontier On the other 
hand, those of the east and south are of great value for 
irrigation, and the Jucar and Segura in the south east are 
employed in floating timber from the Serrama de Cuenca 
The Ebeo and Tagus are described m separate 
articles {qv) 

The Miao (Portug Minho, the Minim of the Romans) is 
formed by the union of two small streams in the north of the 
province of Lugo, and flows first southwards, then on the whole 
south-westwards to the Atlantic, foimmgin the lower part of its 
course the houmlary between Spam and Portugal It becomes 
nav igable for small v essels at Salvaterra, 25 miles above its mouth 
Large vessels cannot cross the bar at its mouth Its only impoi tant 
tributary is the Sil (left), which at the confluence is tbelaigei nvei 
of the two 

The Ruero (Portug Bouro, the Dmius of the Romans) emerges 
from the rock as a small stream among the mountains of Uihion 
on the borders of the piovmces of Logrono and Soria, and, after 
describing a wide sweep to the east, flows westwards acioss the 
northern half of the Spanish tableland and acioss Poitugal Foi 
a distance of nearly 60 miles it forms the boundaiy between the 
two countries It begins to be navigable 80 miles above its mouth, 
hut sea going vessels ascend only to Oporto, and ev en so fai, on 
account of a bar at the mouth, only at high tide The piinoipal 
tnbutanes on the right are the Pisuerga and Esla, on the left 
the Adaja, Tormes, and Goa (the last in Portugal) 

The Guadiana (i e , TFddi Ana, the Anas of the ancients) was 
long believed to take its rise m the distiict known as tbe Campo 
de ilontiel, where a string of small lakes known as the Lagiinas de 
Ruidera (paitly m CiudidReal, partly in Albacete) aie connected 
b} a stream which, on leav ing the last of them, flows north-westwaids 
towards the Zancara and then disappears within two or three miles 
of that river About 22 miles to tbe south-west of the point of 
disappearance the stream was believed to re emerge in the form of 
several large springs which form a number of lakes at no great 
distance fiom the Zancaia, and these lakes aie hence known as the 
“ej es of the Guadiana” [los ojos de Guadiana) The small stieam 
issuing fiom them is known as the Guadiana and soon joins the 
Zancara It has now been ascertained, however, that the stieam 


in met ih V\atLr= flow oi trickle uudcigiounu to the Zancaia itsclr, 
v.hich i^ thert-fme entitlcil to be ugauietl as the uppti Guadiana 
It has Its siiarce not fai fiom that ot the Jucar in tlie east of the 
plateau of La Maprha, and flows westwards till, undei the name 
of the Guadiana, it ruins south-soutli-w e^t on the Portuguese 
frontiei In jiiiiciiic, the Siciia Morena it fmms a senes of foam- 
ing i-'pKl':, audit kguis, to ho navigable only at Mertola, about 42 
miles above its mouth 

The Guadahiuivii (i i , Wiah cl Ktha , the great nvei, ’ the 
Bn’ib of tht ancients^, though the shortest of the great nveis of the 
Peninsula, i-, the onlv one that at all seasons of the vear is a full- 
bodied stieam being fed in vviutei bj the lains, in summer by the 
j melting of the snows on the bnira Nevada "What is regarded 
as the mam stieam iise-> in the Siena de Ca?orla in tbe east of 
the province of Jien, but it does not beeome a considerable river 
till aftci it is Joined by tlic Guadiana Monoi (from the Sierra 
Nevada), on tbe left bank and the Guadabmar on the right 
Lower down the piincipal tnbntaiy which it leceives is the Jenil 
(left) In the dajs of the Moois the Guadalquivir was navigable 
for large vessels to Coidova, but, having been allowed to become 
silted up in tbe lowei pait of its coiiise, it has only recently again 
been made navigable foi vessels of 1200 tons bmden to Seville 

The only considerable lakes in Spam are three coast L ikes 
lagoons, — that of Alhufera m the province of Yalencia, the 
Mar Menor in Murcia, and the Laguna de la Janda lu 
Cadiz behind Cape Tiafalgar Small alpine and other 
lakes are numerous, and small salt lakes are to be found 
ui every steppe region 

The geological structme of the Spanish Peninsula is Geologj 
comparatively simple Upon a fundamental platform 
of ancient crystalline locks, which had previously been 
upraised luto detached iidges, a series of sedimentary 
formations was laid down, among which occur representa- 
tives of most of the geological systems from the older 
Palceozoic rocks up to those of Quaternary date Arranged 
in order ot age, wuth their respective areas, these vanous 
groups of rock are shown in the subjoined table — 

Quaternarv coveung 40 477 kilom , or 10 00 °/, of wtole surface 

Piiootne „ 9, 004 „ 1 SO „ 

Vlioctne and Oligoecnt „ 137,807 ,, 27 85 „ 

Eocene „ 13 504 „ 4 80 „ 

Cietoceous „ 47,002 „ 9 50 „ 

Jiuassit „ 22,607 „ 4 45 „ 

Tnassic „ 22 443 „ 4 45 „ 

Caibomfeious „ 11,301 „ 2 22 „ 

Devonian „ 5 780 „ 140 ,, 

Silunan fand Cimbiiap) „ 114,392 „ 23 IS 

4rchsedn „ 1,894 „ 0 35 „ 

Einptive locks ot vau- 

ousages „ 49,805 „ 10 00 „ 

Aichiean rocks are exposed in the northern half of the Peninsula, 
particulaily alongthe gieat Pj renean axis, in Galioia, Estremadura, 
the Sieira Moiena, the Sieiia Nevada, and Semnia de Ronda 
They consist of granites, gneisses, and mica schists, with talc- 
schists, amphibolites, and crystalline limestones The oldest 
Palaeozoic strata are referred, from their included fossils, to the 
Cambrian and Siluiian divisions They range through a vast 
region of Andalusia, Estremadma, Castile, Salamanca, Leon, and 
Astuiias, and. along the flanks of the Pyieneaii and Cantabrian 
chain They consist of slates, greyvvackes, quartzites, and diabases. 

Gilts, quartzites, and shales refeiable to tbe Devoman system 
occur in a few scattered aieas, the largest and most fossilifeious of 
these occiuimg in the Asturias The Oarbomfeious rocks of Spain 
aie divisible into thiee groups, tbe lowest cousisting of limestones 
with sandstones and shales, the middle of conglomerates and 
sandstones, and the upper of sandstones, conglomerates, shales, 
and coals They lie m detached basins, and have not yet been 
well explored One of these areas covers a considerable space in 
the Astunas, whence it sketches more or less continuously through 
the pionnees of Leon, Paleneia, and Santandei, coveung altogether 
an area of 6500 square kilometres Anothei tiact occurs at San 
Juan de las Abadesas in Catalonia, where it occupies about 200 
square kilometres , while a third, about 500 square lalometres in 
extent, luns fiom the province ot Coidova into that of Badajoz 
There are othei smaller areas containing little ox no coal, kit 
showing by the included plant-remains that the strata undoubtedly 
belong to the Carboniferous system 

The Tnassic system is well developed m the north of tlie 
Peninsula along the Cantabrian chain and eastwards to tlie 
Meditoiranean It is composed of red and variegated saindstones, 
dolomites and marls, traversed, in some places by ophitio rocks, 
and contaanmg deposits of gypsum, aragonite, and rock-salt 
These stiata are overlam by members of tbe Jurassic senes, which 
are especially conspicuous in the eastern part of the Peninsula 




Climate 


296 

between Castile and Aragon, along tie Mediterranean border, in 
Andalusia, and likewise along the flanks of the Pyrenees The 
Lias IS best repiesented The Cietaeeous system is distributed in 
four great districts the largest of these extends through the 
kingdoms of Murcia and Valencia , a second stretches betrveen the 
two Castiles, a third is found m the Basque Pi evinces and the 
Asturias, and a fouith spreads out along the southern slopes of 
the Pyienecs from Mavane to the Mediterranean The lowei 
members of the Cretaceous senes include an impoitant fieahnater 
foi matron [sandstones and clays), which extends from the Cantabnan 
coast through the pronnees of Santander, Burgos, Soiia, and 
Logrono, and is supposed to repiesent the English Wealden senes 
The higher members comprise massive hippunte limestones, and 
in the Pjrenean district lepiesentatives of the upper subdivisions 
of the system, including the Daman 
Deposits of Tertiarj age cover rather more than a third of Spain 
They are divisible into two great senes, accoiding to their mode of 
ongio m the sea or m fiesh water The manne Teitiary accumula- 
tions commence with those that are referable to the Eocene series, 
consisting of nummuhtic limestones, marls, and siliceous sand- 
stones These strata are det eloped m the hasin of the Ebro, and 
in a belt which extends from Valencia through Murcia and 
Andalusia to Cadm Manne Miocene deposits occupy some small 
tracts, especially on the coast of Valencia But most of the sandy 
Tertiary rocks of that distnct are Pliocene The Tertiary masses 
of Andalusia hate ooaise conglomerates [Middle Miocene) at their 
base, followed by thick beds of Bryozoan molasse and youngei 
(Pliocene) beds These stiata aie specially noteworthy for con- 
taining an important metallifeious deposit, that of the natite silver 
of Herrerias, which is found in a Pliocene bed in the foim of flakes, 
needles, and crystals But the most extensive and inteiesting 
TeiUary accumulations aie those of the great lakes which in 
Oligocene and Miocene time spread ovei so large an expanse of the 
tableland These sheets of fresh watei covered the centre of the 
country, includmg the basins of the Ebro, Jucar, Guadalaviar, 
Guadalqmvir, and Tagus They have left behind them thick de 
posits of clays, marls, gypsum, and limestone, in which numerous 
re m ams of the land-animals of the time ha\e tieen pieserved 
Quaternary deposits spiead ovei about a tenth of the area of the 
country The largest tract of them is to he seen to the south of 
the Cantabnan chain , but another, of hardly inferioi extent, 
flanks the Sierra de Guadanama, and spreads out over the gieat 
plain fiom Madrid to Caceies Some of these alluvial accumula 
tions indicate a foimer greater extension of the snowfields that aie 
now so lestiicted in the Spanish sieiias Eemams of the lemdeei 
aie found in caves in the Pyrenees 
Eruptive looks of many diffeient ages occur m different paits of 
Spam The most impoitant tract coveied by them is that which 
stretches fiom Cape Urtegal to Ooiia m Estremaduia and spreads 
over a laigo aiea of Portugal They likewise appeal m Castile, 
forming the sierras of Giedos and Guadairama, farther south they 
rise in the mountains of Toledo, in the Sieiia Moiena, and acioss 
the pi ounces of Cordova, Seville, Huelva, and Badajoz as far as 
Ivoia in Portugal Among the mmoi aieas occuiiied by them 
may he especially mentioned those winch occur in the Tiiassic 
districts Of locks induded m the eiuptive senes the most 
abundant is granite There occui also quartz porphyry (Sieiia 
Moieua, Pyienees, &c ), diorite, poiphyrite, diabase (well developed 
m the north of Andalusia, where it plays a great part in the 
simctnie of the Sioira Moiena), ophite (Pyienees, Cadiz), seipentiiie 
(forming an enoimous mass in the Senania de Konda), trachjte, 
liparite, andesite, basalt The last four locks occui as a volcanic 
senes distubuted in thiee chief districts— that of Cape Gata, 
including the south east of Andalusia and the south of Muicia, 
that of Catalonia, and that of La Mancha 
Chmaie — In accordance with its southeily position, its differences 
of elevation, and thevanety iii its superficial coufiguiation m other 
respects. Spam presents within its borders examples of every kind 
of climate to be found on the northern hemispheie, with the sole 
exception of that of the toind zone As legaids temperature, the 
heart of the tableland is chaiacterized by extremes as great as 
are to be met with in almost any part of central Europe The 
noithern and noith-westein maritime provinces, on the other hand, 
have a climate as equable, and, it may be added, as moist, as that 
of the west of England or Scotland 
Pour zones of climate are distinguished The first zone may be 
called that of the tableland, although to it also the greatei part of 
the Ebro basin may be referied This is the zone of the greatest 
extremes of tempeiature Even in summer the mghts are often 
decidedly held, and on the high parameras it is not a rare thmg 
to see boat fiost m the moming In spang cold wetting mists 
occasionally envelop the land for entiie dajs, while in summer the 
sky is often peifectly clear for weeks together At all seasons of 
the year sudden changes of temperature, to the extent of from 30“ 
to50'’P, are not infiequent The au is extiemely which 
IS all the more keenly felt from the fact that it is almost constantly 
in motion At Madiid (2160 feet above sea-level) it regularly 
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freezes so hard in Decembei and January that skating is carried on 
on the sheet of water m the Buen Retire , and, as nmtei through- 
out Spam, except in the maiitime provinces of the north and 
north-west, is the season of greatest atmospheric precipitation, 
snowfalls are frequent, though the snow seldom lies long except 
at high elevations The summers, on the other hand, are not 
only extiemely warm hut almoi>t lamless, the sea winds being 
deprived of then moistuie on the edge of the plateau In July 
and August the plains of Hew Castile and Estremaduia are sun- 
hmnt wastes , the roads are several inches deep with dust , the 
leav es of the few tiees are withered and discoloured , the atmo- 
spbeie is filled with a fine dust, producing a haze known as calmer, 
which converts the bine of the sky into a dull grey In the 
greater part of the Ebro basin the heat of summer is even, more 
intense The tieeless mostly steppe-like valley with a bright- 
coloured soil acts like a concave mirror in reflecting the sun’s 
ra>s, and, moieovei, the mountains and highlands by which the 
valley is enclosed prevent to a laige extent the access of winds, 
and thus hinder the renewal of the an, which in the lowest paits 
13 little disturbed 

The second zoneis that of the Mediterranean provinces, exclusive 
of those of the extreme south In this zone the extremes of 
tempeiature are less, though the summers here also are warm, 
and the winters decidedly cool, especially in the north-east 
The southern zone, to which the name of Afiicau has been given, 
embraces the whole Of Andalusia as far as the Sierra Morena, the 
southern half of Mmcia, and the province of Alicante In this zone 
theie prevails a genome subtropical climate, with extremely waim 
and almost rainless summers and mild winters, the temperature 
hardly ever smkmg below freeziug-point The hottest part of the 
region is not the most southerly distnot but the bright coloured 
steppes of the coast of Granada, and the plains and hill terraces 
of the south east coast fiom Almeria to Alicante Snow and 
frost aie heie haidly known It is said that at Malaga snow falls 
only about once m twenty five years The winter, in fact, is the 
season of the bnghtest v egetation after the long diought of summer 
the surface gets covered once more in late autumn with a fresh 
green vaiied with bright coloured flowers, and so it remains the 
whole winter thiough On the other hand, the eastern part of 
this zone is the part of Spam which is liable to he visited from 
time to time by the scoichmg and blasting Isvcche, the name 

g ven m Spain to the siiocco, as well as by the solano, a moist and 
ss noxious east wind 

The fourth zone, that of the north and north-west maiitime 
provinces, qiresents a marked contiast to all the others The 
temperature is mild and equable , the rams ai e abundant all the 
year round, hut fall chiefly m autumn, as m the west of Euiope 
generally Monthly loses bloom m the gaidens at Chiistmas as 
beautifully and as plentifully as m summer The chief diawback 
of the climate is an excess of ram m some parts, especially in 
the west Santiago de Compostella, for example, has one of the 
highest lamfalls on the mainland of Euiope (see table below) 

The figuies given lu the follow mg table (I ),^ although based only 
on data of short periods (tiom 3^ to 20 years), will help to illustute 
the preceding general lemaiks Gieenwich is added for the sake 
of compaiison 





Mean Tempeiatiue,F 

liaia- 
fall m 
inches 

bill ion 

m feet 

Jan 

July 

Yoai 

Tableland 

zone 

Southern zone 

Mediteiranean 

zone 

Northernmari- 
time zone | 

Leon 

Madrid 

San Fernando 
Malaga 

Murcia 

Mahon 

Bilbao 

Oviedo 
[ Santiago 
Greenwich 

2600 

2150 

90 

75 

140 

50 

750 

750 

37“ 

41 

52 

54 

49 

52 

46 

43 

45 5 1 
39 1 

73“ 

76 

75 

79 

79 

77 

70 

66 

66 

63 

53“ 

56 

63 

70 

63 

64 

68 

54 

55 

50 

19 

15 

30 

14 

27 

46 

36 

66 

25 


Vegetation — ^The vegetation of Spam exhibits a variety m keeping Flora 
with the differences of climate just desciibed Thenumbei of endemic 
species is exceptionally Idrge, the number of monotypic genera in 
the Penmsula gi eater than m any other part of the Mediterranean 
domain The endemic species aie naturally most numerous m the 
mountains, and above all m the loftiest ranges, the Pyienees and 
the Sierra Nevada , but it is a peculiaiity of the Spanish tableland, 
as compared with the plains and tablelands of cential Euiope, 
that it also possesses a considerable number of endemic plants and 
plants of extremely lestricted range This fact, how'ever, is also 
m harmony with the physical conditions above described, being 
explained by the local vaiieties, not only of climate, but also ok 
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soil Altogether no other counm m Europe of equal extent has 
so great a i\ ealth of species as Spam Accoi Jmg to the Pi uHiCiavs 
Floies SisjmaiLse, of Willkomm and Lange (co nphted in ISSoj, the 
numher of species of vascular plants then as^ti tamed to exist in the 
country ivas 5096 

Spam may be ditided botanieally mto fuui pro.inccs, corre- 
sponding to the four climatic zones 

In the tableland piovmee fmcluuing the greatci pa’t of the 
Ebro valley) the flora is composed LUielit oi eriia' teiistic 

of the Mediterranean region, generall, of^peerea coahntd to the 
Peninsula A peculiar character is impaitrd to the i Lactation of 
this proa luce hy the giowtli o,erlai,^e n ut^uf 0101^ een ehuiL^ 
and large herbaceous plants belonging to the Ci^ i ao. ami 
Areas covered by plants oi the lorieer gruU]i are 1 nuun to the 
Spaniards asya/uLs, and are parti, ulaih evren-ire m the Miueha 
Alta and on the slopes of the Sieira Morena, >htie the lid tuum lu-ih 
(Cistus l'idaiiijt7iu>) IS speeiall} abundant , t! use co.eredlu plants 
of the latter group are knovn as toiiudiita (tioai thiiiit), 

ind occur chiefl} m the south, south ivear, and cast of the table- 
land of Mow Castile In tne central pats of the -aiue tableland 
huge thistles (such as tne OiiopijiJiiiio denjsvui), centaureas, 
aiteinisias, and other Couijjuuts are seattcicd in gieat piofusion 
Prom the let el parts ot these tablelands trees aie almost entuely 
absent On the lofU' pararneras of Soiia anl other parts of Old 
Castile the vegetation has an almost ilpine ciiarieter 

The southern or African pi ounce is distinguished chicflv ly the 
abundance of plants tthich hate their true home m Xoith Afuca 
(a fact easilj iindeistood tvlien tve consiJei the geological!} recent 
land oonnesion of tipam ttith that contment), '"but is al&o 
remarkable for the occurrence tvitlun it of numerous La&tein 
plants (natives of Stria and Asia ilmoD, andjilants l.elongmg to 
oouth Atnca and the Canaiies, as ttell as nati cs of tropical 
America tvhieh hat e become naturalize I here Uee helott under 
JgriLuUute) In this protince the maritime paits of Malaga and 
Granada present scenes of almost tropnal iiehness and beauty, 
while, on the other hand, 111 Murcia, Alicante, and Almeiia the 
aspect is truly Afne-in, feitile oases appealing in the midst of 
locky deserts or barren steppes. A peculiar t egctation, consisting 
mainly of low shiubs with fleshy glaucous hat cs {Lnilj a it/ihiudcs, 
Ac ), covers the mansmas oi the Guadalquitii and vaiious paits of 
the south-west coast where salt-marshes j.reiail Ever>wheie on 
moist sandy ground aie to be seen tall thickets of At utiJo Bom <. 

The Mediterranean pi ounce is that m which the geneial aspect 
of the xegetation agrees most eloseh vith that of southein Fiance 
and the lowlands oi the Mediterranean region geneially On the 
lower slopes of the mouutaias and on all the paits left uneultivated 
the prevaihng form of vegetation consists ot a dense giowth of 
shrubs with thick leathery leaves, such as aie known to the French 
as maquis, to the Italians as macchie, and are called m Siianish 
moiite bajo,^ shrubs which, however much they icsemble each other 
in extermd appearance, belong botanieally to a gieat variety of 
families 

The northern maritime province, m accordance with its climate, 
has a vegetation resembling that of central Europe Here only 
aia to be found neh grassy meadows adorned with fluweis such as 
are seen in English helds, and here only do forests of oak, beech, 
and chestnut cover a large proportion of the aiea The extra- 
oidmary abundance ot ferns (as in western Fiance) is likewise 
chaiactenstic 

The forest area of Spam generally is rclatixelr small The 
whole extent of forests is estimated at little more than 3 millions 
ot hectares (7J million acres), or less than 6 pel cent of the area of 
the kmgdom Evergreen oaks, chestnuts, and conifers are tlie 
prevailing trees The cork oaks of the southein pi ounces and ot 
Cataloma aie of immense value, hut the gioies containmg this 
tree have suffered greatly from the reckless way in which the 
product IS collected Amoug other characteiistic trees are the 
ypamsh pme (Pinus hspanim), the Corsican pine (P Larmo), 
the Pinsapo fir {Abies Pvisapo), and the Quercus the last 

belonging to the slopes of the Sierra Hevada Besides the date- 
palm the dwarf-palm grows spontaneously in some parts of the 
south, hut it nowhere makes up a laige element of the 1 egetation 

The Spanish steppes deserve a special notice, since they are not 
confined to one of the four botanical provinces, but are found in 
Ml of them except the last Six considerable steppe re^ons are 
counted — (1) that of Old Castile, situated to the south of YMladolid, 
ami composed chiefly of lulls of gypsum , (2) that of Hew Castile, 
in the southeast (the district of La Mancha), (3) ^he Aiagonese, 
occiipymg the upper part of the h.isin of the Fhro , (4) the littoral, 
stretclimg along the south-east coast fiom Alicante to the 
neighbourhood of Almcria , (5) the Gianaclme, m the cast of Upper 
Andalusia (the former kingdom of Grenada), and (6) the Bsetic, m 
Lower Andalusia, on both sides of the 1 alley of the Jeml All of 
these are oiigmally salt-steppes, and, wheie the soil is stiU highly 
impiegnated with salt, have only a sparse coveimg of shiuhs, 


1 As distmguislied from movie alto, the collective name foi forest treec 


mostly members of the Salsohccm, with thick, gieyish green, otten, 
downy leaves A different aspect is presented % the giass steppes 
of Murcia, La Mancha, the plateaus of Guadix and Huescar la the 
piovinre of Granada, Ac , all of which are coiered chiefly uith the 
valuable esparto gia-s t Uaciochloa tctiaassima) 

Pi’ Vila — Tl>e Ibcnau Peninsula belongs to the Mediteiranean Fauna 
subiegiun of the Pal earctic region of the animal kmgdom, a division 
v.’uch includes also the noitli of Africa The forms that betray 
Atiican atunitics are natuially to be found chiefly in the south 
Among the mammals that fall under this bead are the common 
genet [OtiitUa iidguiu), which extends, however, piretty far noith, 
and lb lound alao in the south of France, the fallow dear, the 
poieupme (very raie), and a species of iclineunion {JLijiesks 
V ohh iivjUjiiii), which la confined to the Peninsula, and is the only 
Luiopican spceiea of thre ebaiieteuatifally African genua The 
mjgot or Ilarbaiv ap.e {Iiiiiiis ecaudatus), the only species of 
moukev still found wild 111 Luiope, la also a native of Sprain, but 
the only flock still suivivmg, on the lock of Gibi altar, has oiten 
bct,n on the point of extinction, and has to be renewed fiom time 
to time by importations from the noith of Africa Of the mammals 
in which Spam shows moie affinity to the fauna of central and 
northern Europ.e, some of the most characteristic are the Sp.anish 
lynx [Lym 'paidiiius), a species confined to the Peninsula, the 
Spaniji hare {Legnis midi items), and the species mentioned in the 
article PyEEXEEs The birds of Spam are very numerous, paitly 
no doubt m consequence of the fact that the Peninsula hes m the 
route of those buds of passage which cross from Africa to Europe 
01 Euiope to Afiica by way of the Stiaits ot Gibraltar Many 
species belonging to cential Europe pass the vvintei in Spam, 
especially on the south eastern coasts and m the v alley ot the 
Guadalquivir Innumeiable, for example, are the snipes which in 
that season are killed in the lattei distiict and brought to the 
maikct of Seville Among the buds of piey may be mentioned, 
besides the cinereous and bearded vultures, the Spanish vulture 
{Gyps OLCidcidalis), the Afiican or Egyptian vulture {Kto/phmi 
ficiuioptcius), which 15 found among all the mountains of tliQ> 
Penmsiila, the Spanish impenal eagle {Aqmla adulhcrti), the 
shoit-toed eagle {Giicaetus gallicus), the southern eagle owl {Bubo 
athcaicnsis), tesidcs v aiious kites and falcons Among gallinaceous 
birds, besides the led legged partiidge, which is met with every- 
where on the steppes, theie are found also the Ptemles alchito! 
and P annanus , and from among the birds of other orders th& 
southern shiike {Lanins mei idiomlis), the Spanish spairow {Passer 
cyantus), and the blue magpie {Cyanopiea cooki) may be singled 
out as w 01 thy of mention The last is highly lemarkable on 
account of its distribution, it being confined to Spain while the 
species most closely allied to it {Oyanopica cyanea) belongs to the 
east of Asia The flamingo is found native in the Balearic Islands 
and on the southern coasts, and occasionally a stiav specimen is to 
be seen on the tableland of New Castile Other birds peculiar to 
the south aie two species of quails, the Andalusian hemipode 
{Turiiix. syhatica), confined to the plains of Andalusia, the southern 
sheai water {Pujitius cinereus), and other water-birds Amphibians 
and reptiles are paiticularly numerous in the southern provinces, 
and among these the most remarkable are the large southern or 
eyed lizard {Lacerta oeelhta), which sometimes attains 3 feet m 
length and is very abundant, the Platydactylus sacaculans, the- 
grey amphisbeena {Blams cinercus), the European pond tortoise 
{Smys curopma), and another species, Emys siegrizii Insect life 
lb lemaikably abundant and varied Moie than 350 species of 
butterflies, many of them endemic, have been counted in the 
province of Madiid alone Besides the oidmaiy European 
scoipion, which is generally distributed in southern Europe, tlicre 
IS another species, the sting of which is said to be still more severej 
found chiefly m the basin of the Ebro Trout abound in the 
mountain streams and lakes, baihel and many other species of 
Oypnmdae in the nvers of the plains For the sea fauna, see 
under Fibhen les below 

Extent — ^The total area of the mainland of Spam, according to Extent, 
the calculations of Strelbitsky, is 495,612 square kilometres or 
191,365 square miles, that of the Baleano Islands 4982 square 
kilometres 01 1923 squaie miles, and that of the Canary Islands, 
which, though belonging geographically to Africa, are admm- 
istiatively associated with the kmgdom of Spam, 7611 square 
kilometies or 2939 square miles , so that the total area oi the 
kingdom is 508,205 squaie kilometres or 196,225 square miles 
Tins total agrees pretty closely with that m Justus Peithes’s table 
given below (Table II ), although consider able differences wiH be 
observed m the areas assigned to the mamlaud provinces and the 
two island groups respectively The length of the coast hne of 
the mainland, according to Strelbitsky, is 2662 miles, which is 
eqravalent to 1 mile of coast for every 72 square miles of area, 
about the same proportion as in France The greatest length from 
north-east to south-west is 420 miles 

Temtonal Divisions and Population —Sot administrative pur- Admin- 
poses the kingdom of Spam has smee 1833 been divided into foityr- istrative 
nine provinces, foity-seven of which belong to the mamland. divisions 
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Before 1853 the mainland was dunled into tlniti cn jn evinces, also 
enumerated delow, which tooh then name' fi omthc ancient kingdoms 
and principalities out of uhicii the modem kingdom wa^ gradually 
hnilt up The pi esent pi ovin cts ai e subdivided into judicial disti icts 
{‘particlos judiuahs) and communes (injUiitLiniii /ttui) 

Popula It IS probable that the population of Spam attained its highest 
tion development during the period of the rally Koman empire, when 
it huh been estimated, though of coiuse on impjeift ct data, to hate 
numbered foity or fiftv millions The best ciidcnce of a dense 
population in those days is that affoi ded bv the specific estimates 
of ancient waters for some of the laige'^ cities The population of 
Taiiaco (Tarragona) was estimated at 2§ millions, and that of Nova 
Carthago (Cartagena), itahea (Sevilla la Yieja), and others at seveial 
hundreds of thousands Enieiita Augusta (Meiida) had a Koman 
ganison of 90,000 men, which also imphes a laigc population ^ 
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The fiist Spanish census was made in 1594, hut some of the 
provinces now included in the kingdom were for one leason or 
anothci not embraced in the enumciation, so that the total popula- 
tion assigned to Spam within its pn esent limits foi that date is 
obtained hy adding tho lesnlts of cnumeiations at difleient dates 
in the pioiinces then excluded The total thus aiiived at is 
8,206 791 No other census tooh place till 1787, when the total 
was found to he 10,268,150, and tins census was followed by 
anothei m 1797, when the population was letnrned as 10,541,221 
Vaiious estimates were made within the next sixty leais, but the 
census of 1857 pnoved that some of these estimates must have been 
gieatly below the truth The total population then asceitaiiied to 
exist m Spam was 15,464,340, an inciease of not much less than 
50 pel cent since the census of 1797 The last census took pdace 
on Deeembei 31, 1877, and the total popmlation then asceitained, 

16,631 869, shows an inciease of only 7| pei cent, equal to an 
annual increase at the rate of 0 35 per cent — lower than in any 
othei coimtrj m Euiope except Prance 

As Table II shows, the density of population in Spam as a 
whole is little more than that of the most thinly peopled county 
of England in 1881 (Westmoieland, 82 to the square mile) 

Looking at the old piovmces, we find that the most thickly 
peopiled aie all mantime, and that all the inaiitime provinces 
except Andalusia and hlmcia haie a density exceeding 100 to 
the square mile Tho most denselj peopled pioxmce of all is 
not Catalonia, m which niannfactniing iiidnstues are so highly de- 
velopied, noi the Basque Pi ounces with tlieir gieat non industry, 
but Galicia, where there aie neither inannfactuies not mmeialsto 
speak of, hut wheie tillage occupies a lelatively laigei area than 
anywhere else m Spam Of the modern provinces the most thinly 
peopled are Cuenca and Ciudad Real, in the hairen region of the 
east and south of New Castile, and Alhacete in the Murcian steppe, 
in each ease the density being less than half of that of the most 
thinl y peopled English county The column indicating the inci ease 
(oi decrease) ptei cent of the population between 1857 and 1877 
shows that, outside of the province in w hich the capital is situated, 
the inciease points chiefly to the recent development of manu- 
factures and milling,— to the development of copper mines m 
Huelva, lead mines m Jaen, non mines m Vizcaya, cotton manu- 
factures in Baicelona In Muicia it points no doubt to tliegioat 
development of the tiade in espaito as well as in southeiii 
finits On the othei hand the deciease in Leiida and Geiona 
indicates how the attiaction of highei wa^es m the manufaotm mg 
districts of Catalonia tends to deplete the neighhoniing oountiy 
districts 

As legaids the distiibution of population between town and 
oountiy, Spam contrasts m a maiked niannei with Italy, Spam 
having but few large towns and a relatively kige country popula- 
tion In 1877 them were only five towns with moie than 100,000 
inhabitants —Madrid (397,816), Baicelona (248,943), Valencia 
(143,861), Seville (134,318), and Malaga (116,882) Only nine had 
a population between 50,000 and 100,000, and besides these only 
171 had a population above 10,000 

The biith late in Spam is 33 9 per thousand as against 35 1 in 
England and Wales, the death-iate 29 1 (21 4 in England and 
Wales), the numbei of maiiiages pei thousand inhabitants was 
7 82^ (8 08 m England and Wales) The pei centage of illegitimacy 
IS 5 6 The nnmbei of males horn for everj 100 tomales aveiages 
107, a highei piopoitioii than m any othei country of Euiope 
foi which statistics aie obtamable except Gieooe (112) and 
Eoumania (111) 

Foreign Possessions —The population of the puncipal foreign Foieign 
possessions of Spam m 1877 numheied 7,822,123, made up as posses 
follows — sions 

Cuba 1,521,684 1 Philippine Islands 5,567,685 

Porto Rico 731,648 | Feinando Po 1,100 

Besides the Philippine Hands m the Eastern Aichipelago, Spam 
possesses the gieatei pait of the Suln Aichipelago, and, m the 
Pacific, the Marianne, Pelew, and Caroline Islands Off the Guinea 
coast she possesses the Island of Annobon as well as that of 
Feinando Po, and on the coast itself the district lound Coiiseo 
Bay She has likewise declaied a piotectoiate ovei the West 
Afiican coast between Capes Bojadoi and Blanco (deseit of Sahaia) 

Tho piesiilios, whose population is given m Table II , aie Peflon de 
Velez, Adhucemas, and Melila (besides Ceuta) 

AgncuUure — Agiicultuie is by fai the most important Spanish Agu 
industry, neaily 73 pei cent of those whose occupations weie clas cidime 
sified at the census of 1877 being enteied under that head In 
general it is 111 a backwaid condition, and is now much less pio- 
ductive than in the time of the Konians and again uiidei the Moois 
The expulsion of the latter people in many places inflicted upon 
agucnltme a blow fiom which it has not lecoveied to this clay 
Aiagon and Estiemaduia, the two most tliinly peopled of all the 
old piovmces, and the eastern half of Andalusia (above Seville), 

2 In all these cases the flguies foi Spam aie the means of tho years ISGS-JO 
and 1880-83 inclusive 
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have all suffered particulaily in tins niannei, later occupiers never 
having been able to iival the lloors in oveieoming the steiility of 
nature, as in Aragon, or in taking advantage of its feitility, as in 
Andalusia and the Tieiia de Bin os The implements m gciieial 
use aie of the ludest Jesciiption The plough is mciely a pointed 
stick shod ivitli iron crossed bvanothei stick which senes as a 
share, sciatching the giound to the depth of a few inches But the 
regular import now ot agricultuial implements ( chieflj from Eng- 
land and France) betokens an mpioiement in this lespect In 
general there has been consiJeiahle iminovcment in the condition 
of agriculture since the intmJuction of niluiis, and in cveiv 
pioMnce there is a royal commissioner entrusted 'nith the duty 
of supei vising and encouraging this hianch of mdiibtij Among 
othei institutions for tne promotion of agriciiltuie the ronl cent’-ai 
school at Aranjuez, to uhich is attached a model faim, is of sjiecnl 
importance 

The provinces in which agiiciilture is most advanced are those 
of Valencia and Catalonia, in both of uhich tie rner valleys ate 
thickly seamed with irrigation canals and the lull slopes caiefully 
teriaced for cultivation In neithei province is the soil natui ally 
feitile, and nothing but the nntmng industiy of the inhabitants, 
favoured in the one case by the iiveis which traveisc the pnoviuce 
fiom the tableland of Hew Castile and the niiraeious small stieams 
(iipuiiiie/itus) that issue from the base of the limestone mountains 
ot vihich the province is laigely composed, and in the other case 
by the numerous torrents from the Pvrenees, has concerted them 
into two of the most pioJuctne regions m Spain In the Basque 
Provinces and in Galicia the cultiv able ai ea is quite as fullv utilized 
but in these the difEcuIties that have to be contended w itli are not 
so great The least productive tracts, a 2 wiit fiom Aiagon and 
Estremadura, are situated in the south and east of Hew Castile, 
in Muicia, and m Lower Andalusia— the maishes or ma/is/>ias ot 
the low er Guadalipimi aud the Arenas yu/das between that river 
and the Rio Tinto By fai the gieatei part of the tableland, 
however, is anything but it rtile, the piinciiial exceptions being the 
Tierra de Campos, said to be tbe chief coin gi owing dismct in 
Spain, occupying the gi eater nait of Paiencia in the uoith west of 
Old Castile, and the Tiena de Barros, in the poitaon of Badajoz 
lying to the south of the Guadiana m Estiemadura, another distiict 
noted foi its coin 

Except in Leon and the piovinces bordenng on the Bay of 
Biscay and the Atlantic irngation is almost eveiy where neces'^aiy 
for cultivation, at least in the ease of cei tain ci ops Almost all 
kinds of vegetables aud garden fiiuts, oranges, iice, hemp, and 
other products are generally grown solely or mainly on iiugated 
land, whereas most kinds of grain, vines, and olives aie cultivated 
chiefly on dry soil The water used foi iiiigatiou is sometimes 
derived fiom spnngs and rivers in mountain valleys, whence it 
is conveyed by long canals {aceqiuas) along the mountain sides 
and sometimes by lofty aqueducts to the fields on which it is to 
be used Sometimes the watei of entire nveis or vast artificial 
reservoirs (pdntanos) is used in feeding a dense network of canals 
distributed ovei plains many squaie miles in extent Such plains 
in Yalencia and Murcia aie known by the Spanish name of 
kiicrias (gardens), in Andalusia by the Aiabic name of vegas, which 
has the same meaning Many of the old irngation woiks, — such, 
for example, as those of the pvlain of Tariagona, — date from the 
time of the Romans, and many others fiom tlie hloonsh peuod, 
while new ones are still being laid out at the piesent day 'Wheie 
no luiimng watei iss available tor niigation, watei is often obtained 
from Wells by means of watei wheels (no) ms) of simple constiuction 
In most cases such wheels meiely have eaithenwaie jiitclieis 
attached to then ciicumference by^ means of wisps of espaito, 
and aie turned by a horse harnessed to a long aim fitted to a 
reyolying shaft In lecent yeais manv aitesian wells have been 
sunk for irrigation According to Higgin (see Bibliogiapby), the 
total aiea of imgated land in Spam amounts to 4439 squaie miles 
The effect of iirigation is shown by tbe fact that the inigated 
portion of Muicia has a population of 1681 to the squaie mile as 
against 101 for the whole province, and Oiihuela a population of 
767 to the square mile as against 194 foi the whole piovmce of 
Alicante to which it belongs 

Cereals Cereals constitute the pimcipal object of cultivation, and among 
these wheat ranks first, the next in importance being bailey, tbe 
chief fodder of horses and muks Both of these giains aie 
cultivated in all parts— on the plains as well as among the 
mountains, but chiefly on the moie level parts of the two Castiles 
and Leon, and on the plains of the hasm of the Guadalquivir 
Oats and rye are cultivated only in the higher parts of the mountains, 
the former as a substitute foi bailey m feeding hoises and mules, 
the latter as a hieadstuff Mai/e also is cultivated m all the 

{ irovinces , nev'ertheless the total extent of its cultivation is 
imited, since, being a sunimei crop, it requires irrigation except 
in the Atlantic piovinces, and other products geneially yield a 
more profitable letuin wheie iiiigation is pursued Rice is 
cultivated on a laige scale only in Yalencia Among cereals of 
less importance are buckwheat (m the mountainous regions of the 


I noitl]\ millets, including both the common millet (Pamcuiu 
'iiiihoceinn) and the so called Indian millet {So/gJiuiii nilgai e, 
the joati of India, the dun ah of Aliica), and even (in La 
ilaneha) guinea coin {Pcuiallana s^ncata) As to the quantity 
of ceieals pioduced m the country we aie without oSlcial infoima- 
tion, and the estimates of the aveiage annual production of cereals 
ot all kinds are very discrepant, varying fiom 250 to 430 million 
buisliels The aveiage pioJuction of wheat alone has been esti- 
mated^ at 177 million LushJs, and the aveiage pioduce of that 
ciop pci acie at 11 13 bushels (that of England being about 29 
bushels) If these figures cau be taken as appioximately correct, 
it follows that the aveiage acreage undei wheat m Spam is neaily 
16 million acics, oi between five and six times the average in Great 
Bntam, which has le-s than half the aica of Spam The pioduce 
jier acie just indicated jdaics Spam among those countiies of 
Euiope in winch the retuin is least, which is probably fully 
accounted foi by the baikwaid state of enltivation generally aud 
lu particular by the small expendituie on manure As a rule, in 
fict, the stiaw left on the giound is the only manure which the 
land leceives 

Tlie ceieal and especially the wheat production of the country 
icgulaily fiiiriishes a considciable export Dining the five yeais 
1879-83 the value ot the exjioitof ceieals and jiod-fruits of all 
kinds was nearly 8 per cent ot the total value ot the exports , hut 
this export is balanced by a large impoit, especially of wheat lloni 
Inlndyeais, indeed, thevalue ofthe impoit under this head greatlv 
exceeds that of the expoit 

In the juoductioii ot pod fiuits and kitchen veOTtahles Spam is 
ahead of all other countiies in Europe The cluck pea forms part 
ofthe daily food of all classes of the inhabitants , and among other 
pod flints largely cultivated aip v anous kinds of beans and pease, 
lentils {Eivuiu fe/is), Spanish lentils {Lathjnis sahius) and. other 
species of Lathjnis, lupines, kc The principal fodder crops 
aie luceine {Jledicago satiia) and csparcette (a variety of sainfoin) 
Clover, particulaily cumsou clover {T?ifoliu7ii xaearnatim), is 
grown in the noitliern piovinces Among v egetahlcs garlic and 
onions take the chief place, and form an indispensable part of tbe 
diet of all Spianiards , besides +hese, tomatoes and Spanish pepper 
aie the puncipal gaiden crops It is upou such crops that the 
Spianish peasant in geneial bestow s his chief care 
As legal ds the quantity of the pioduct wine comes next after Wine 
cereals among the objects of cultivation in Spam Heie again we 
are dependent only upon vague estimates ot the average amount 
produced, but usually the aveiage annual Spanish production of 
wine IS estimated at between 440 and 500 million gallons, an 
estimate which pdaces Spam thud (next aftei France and Italy) 
among the vv me producing countiies of Euiope So fai as quantity 
IS couceiiied the pimcipal wine pioducing districts are m the north- 
east, but tlie only wines of Spain which have a world wide 
leputitiou are those of the south, and more particularly those 
which take the name of “sherry,” fiom the town of Jerez, in the 
iieiglibouihood of which they are grown The total area under 
the vine is estimated at about 3,480,000 aeies (or about»2 8 per 
cent of the entire surface), and of this total about 772,700 acies 
belong to the Catalonian provinces, chiefly Barceloaa The 
provinces which produce most wine are Barcelona, Saragossa, Cadiz, 
and Malaga, the annual amount of the production being in the 
ordei m which the puovinces are mentioned 
The official tables distingmsb the wines exported from Spain 
as common wines, sheiry and similai wines, and other full-bodied 
wines {vxno geimoso) The leturns of lecent yeais, as will be seen 
fiom Table III given below, show that of late an enormous increase 
has taken place in this cxpoit both as legards cpiantity and value, 
this inciease being chiefly due to the extension of the expoit of 
the commouei wines to France by way of Baicelona 
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40,524 

2,547 

133,502 7,748 

135,432 

S.S65 

Shell > and aimilarj^ 

6,446 

2,4GG 

5,874 2,137 

5,308 

1,435 

Othei full hodied'l 

2,244 

470 

3,388 879 

2,420 

493 
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Total 

4B,214 

5,483 

142,824 10,764 

148,220 

10,823 


There is also a large export of grapes and raisins, especiaUy from 
the southern jirovinces (Malaga and Almeria) The average 
quantify of the two together expoifccd in each of the fi-ve years 


1 In an article UyM P A Deltoj in ttie Jourmi of the SfaHsHeal Sonetu (ot 
March 1884, translated fiom the Journal de laSonite de Statuiiguede Pans, 
Septemhei 1883 
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1879-83 was about 50 millions of kilogrammes (110 million lb), the 
average value about £1,560,000 Thevmes, wbosefiiutisiatended 
for table use as grapes or raisins are trained on espalieis or on 
trees, especially tbs nettle-tree {OcUis auUtalis) 

Fruits Among fruit trees the first place belongs to the olive, whicb is 
estimated to cover about 3 per cent of the smface, and accordingly 
about an equal area to that occupied by the vine Its range in 
Spam embraces the -ubole of the southern lialf of the tableland, 
the greater part of the Ebro vallei , and a small strip on the west 
coast of Galicia Along the base of the Sieira Moiena fiom 
Andujar to the vicinity of Cordova there ran regular foiests of 
olives, embracing hundreds of square miles The annual pioduction 
of oil is estimated at 55 millions of gallons, and might be greatly 
increased in quantity and improved in quality if nioie attention 
were bestowed upon the cultuation of the trees ami the prepaia 
Eon of the oil Oianges excluded from the plateau by the seventy 
of the winter cold, are grown in great quantity on the plains of 
Andalusia and all lound the Mediteiranean coast, and figs, 
almonds, pomegranates, carobs, and other southern fiuits are also 
grown abundantly in all the iv arnier parts, the first two e\ en in 
central Spam and the more sheltered paits of the northern 
maritime provinces In these last, howeiei, the pievailing fimt 
trees aie those of ceatnl Europe, and above all the apple, uhich is 
very extensively cultivated in Asturias, the Basque Pi or inces, and 
hfavarre The date palm is verj gencial in the south eastein half 
of the kingdom, but is cultivated lor its fiuit only in the piovince 
of Alicanto, in which lies the eelcbiated date giove of Elche In 
the southern provinces fiounsh also vaiious subtropical exotics, 
such as the banana, the "West Indian cheiiraoya, and the piickly 
pear or Indian fig {Oj}Uiiiiri viik/ans) the last liequcntly gioun 
as a hedge plant, as in othei Mediterianean countnes, and extend- 
ing even to the southein pait of the tableland It is specially 
abundant on the Baleanc Islands The agav e oi Ameiican aloe m 
cultivated in a similar manner thioughout Andalusia Cotton is 
now cultivated only here and there in the south , but, on the othei 
Sugar hand, sugar cane, the cultivation of uhich was intiodiiccd by the 
Arabs in the 12th century or latei, and uas of gieat impoitame iii 
the kingdom of Granada at the time of the expulsion ot the Moois 
at the close of the 15th. century, hut has since undergone gieat 
vicissitudes, hist in consequence of the intioiluction of the cane into 
America, and afterwards because of the gieat development of beet 
sugar in central Europe, is now becoming cveiy year moie and moie 
of a staple in the piovinees of Granada, Malaga, and Almeria The 
annual produotion on the Spanish mainland is estimated at about 
75,000,000 Ib Such piospenty as this hianeli of agriciiltiue at 
present enjoys is largely clue to the piotection which it leccives at 
the hands of the Spanish Goi eminent A duty imposed on all 
imported sugais in 1876, while inflicting a severe blow on the 
Spanish colony of Cuba, has had the desired effect of stimulat 
ing the native pioduction, but aecoulmg to the law at present 
in force (passed on June 80, 1882) the amount of this duty, 
as far as legards the piodiice of the Spanish colonics, is being 
giadually reduced, and the duty uill beentiiely abolished on July 
1, 1892 

Among the vegetable products not yet mentioned the most 
important are the mulbeiiy, grown in almost all provinces, but 
principally in those boiclenng on the Mediterianean, and above all 
in Valencia, the chief seat of the Spanish silk pioduction and 
manufactme, hemp and flax, giowii chiefly in Gahcia and other 
northern provinces, among dye plants, madder, saffion, woad 
{Isaks iinctona), and wild woad oi dyei’s weed [Uesda Media) , 
gionndnuts {Aiciehs hypogm), giown for then oil, foi the pre- 
paration of which the nuts are expoited in consideiahle quantity 
to Fiance, liquoiice, cummin, colocjiith, &c 
Jjive The leaiing of animals has liken ise been lecemng in recent years 
stock increased attention at the hands of both Government and people, 
though heie also we aie without recent official statistics to show 
the consequent advance The middle of the piesent centuiy 
appeals to have been the time when this indnstiy was at its 
lowest point, and the following table (IV ) shows the increase in 
numbers that has taken place at certain subsequent dates foi 
which official returns oi estimates are obtainable — 
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Inumeration 
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Estimate 1878 

Horses 

298,722 

672,559 

700,000 

Mules 

499,172 

1,001,878 

1,200,000 

Asses 

496,516 

1,296,814 

1,300,000 

Cattle 

1,557,033 

2,904,598 

3,000,000 

Sheep 

16,443,950 

22,064,967 

23,000,000 

Goats 

3,034,701 

4,429,576 

4,500,000 

Swine 

1,272,978 

4,264,817 

4,500,000 

Canids 


3,104 


In 1865 horses were leaied chiefly m the provinces of Seville, 
Corufia, and Cadiz, mules in Toledo, Cuenca, Teriiel, Saragossa, 


and Badajoz, asses in BaJajoz, Toledo, Murcia, Seville, and 
Gianada, cattle in Oviedo, Coimla, Leon, and Pontevedia, sheep 
in Badajoz, Leon, Teiuel, Soiia, and Saragossa, goats in Caccres 
and Badajoz, camels mainly ou the Canary Islands, the total 
numhei on the Spanish mainland at the date of the enumeration 
being less than a bundled Badajoz was the richest of the pro- 
vinces m live stock of all kinds, containing about one foniteeuth 
of the total number of domestic animals m the kingdom 
The only animals belonging to Spam still noted for their 
excellence are mules and asses, which are recoguued as the best to 
he found anywhere The quality of the hoises has been gieatly 
improved, how evei, since the establishment of Government studs 
moie than foi ty years ago Besides the cattle reaied thioughout 
the king! lorn loi field labour and (m the noithern provinces) foi 
regulai daiiy fanning, hulls for the great national pastime of bull- 
fighting aie spenally reared in many parts of the country, pai- 
tieularlyin the foiests of Navarre, the mountains separating the 
two Castiles, the Sieira Morena, and the Seiiania de Koiida in 
Gianada, and also in sepal ate enclosures on the islands of the 
Guadalquivir Spanish sheep, which in foimei times enjojed so 
high a leputatiou and fomed su important a part of the national 
wealth, aie fai fiom havmg the same relative impoitance at the 
present day, though sheep rearing also is sharing in the general 
use of agiiciiltuial and othei industries The most famous breeds 
of Spanish sheep aie the menitos oi migiating sheep, which once 
brought immense leveuues to the state as well as to the Luge 
piropuetois to whom the\ mostly belonged These sheep, which 
are distinguished by then long slim legs and still more by their 
long wool, aie pastured in difieient districts in summei and winter 
Then winter quaiteis are in the low’er parts of Leon and 
Estremaduia, La Mancha, and the lowlands of Andalusia, their 
summei quarters the more mountainous districts to the east and 
north (Plasencia in the piovince of Caceies, Avnla, Segovia, Cuenca, 
Valencia), which are not so much affected by the summer droughts 
of the Penmsnla The mode of the migiation and the routes to 
be followed are piescribed by law Each held consists oi about 
10,000 indinduils, undei the command of a uiayoral, and is divided 
into sections containing about 1000 each, each section under the 
charge of an oveiseei {capatas), who is assisted by a number of 
shepiheids i'lmtorcb) attended by dogs The shtpheids, ludelv clad 
111 a sleeveless sheepskin jacket, the wool outside, and leathei 
hieeches, and loosely wrapped in a woollen mantle oi blanket, aio 
one ot the most stiiking and chaiacteiistic objects in a Spanish 
landscape, especially on the tableland The migration to the 
summer quarters takes place at the beginning of April, the return 
at the end of September At one time the owneis of meiino heids 
enjoyed the light of pasturing their herds duiing their migrations 
ou a stiip of gioiind about 100 yaids in breadth boideiing the 
routes along which the migrations took place, a strip which had 
accordingly to be left uncultivated, hut this light (the mcito, as 
it was called) was abolished lu 1836 as piejudicial to cultivation 
Since that date the migiatmg sheep have been compelled to keep 
the loads The aveiage quantity of wool exported in the five 
yeais 1879-83 was about 9,000,000 Ib Even in the best of the 
years (1883-84) the total export of Spanish wool to all countries 
was only about one thiitieth of the total aveiage impoit of that 
commodity mto the United Kingdom duung the corresponding 
period 

Bees aie leaiecl chiefly on the cistiis heaths and the districts 
abounding in tomillaies (see p 297) The leaiing of the silkvvoim 
on the miilhoriy trees of the Mediterranean provinces has already 
been lefeiied to , the total annual pi oduction of law silk lu Valencia 
13 estimated at 1,500,000 lb, in Muicia at 500,000 Ib, and in Cata 
loma at 200,000 lb The leaiiiig of the coch meal-insect, which was 
mtioduced into soutlieiu Spam in 1820, 13 being earned ou with 
more and moie success, especially round jMalaga, Yelez Malaga, and 
Motiil 

Nii/icncs — The catching of tunnies, saidmes, anchovies, and Fisheries, 
salmon on the coasts employs large numbeis of fishermen, and the 
salting, smoking, and packing of the liist three give employment 
to many otheis Spanish fisheimeii likewise dive for coral on the 
coasts of Andalusia and the north of Afiica Tho fisheimen of 
Gataloma and Valencia have the greatest leputation for then skill 
The centie of the principal tunny fisheiies of Spam is a small 
rocky islet called Custina about thice leagues fiom the mouth of 
the Guadiaua Tho fishing lasts from May to August, that of 
sardines from August to the end of Jairaaiy The average value 
of the export of lish in 1879-83 was nearly £120,000 

Mimak — ^The mineral lesouices of Spain are vast and vaiied, Minerals, 
but are as yet fai fiom being adequately turned to account No 
European countiy produces so gieat a variety of minerals 111 large 
amount, and in the production of coppei 01 o, lead ore, and quick- 
silver Spain heads the list In tho production of salt and silver it 
IS excelled only by Austiia-Hungary, and, as regards silver, not 
always even by it The following table (V ) gives particular 
regarding the pioduction of some of the principal minerals m 
the years named — 
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Of the mincials mennoned in the pieceding table it 11111 be seen 
that iron and copper ores are those iihicli show thegieatest advance 
as compared iiith 1863 The production of these two ores 
advanced with lapid strides during the ten years 1874-1883 In 
the fozmer jeai the pzoduction ot both stood at about 600,000 
tons The iron ore is chiefly obtained in Tizeaya and Murcia, the 
fozmer jieldiiig by far the greatest quantity (in 1883 foui -fifths 
of the total production of Spain), but the latter yielding the best 
quality (average value of Murcian iron in 1883, 5 pesetas = 4s per 
ton at the mine, as against 2 25 pesetas, or Is 94d , theaveiagcfor 
the Yizcayan ore) All except a small fi action ot the copper oie is 
obtained from the province ot Hueha, in vhich he the well known 
mines of Pao Tinto The lead ore is obtained chiefly in Murcia and 
Jaen The famous mines of Linares belong to the latter piovmce 
Argentiferous lead is chiefly pioduced in Almeiia, which also 
produces most ot the silver ore of other kinds except argentifeious 
copper ore, which is entirely obtained from Ciudad Eeal The 
stdl more celebrated cinnabar (meicur}) mines of Almrden, the 
nchest in the world till the discovery of the C ilifornian mines of 
Mew Almaden, belong to Ciudad Eealj and this province, together 
with that of Oviedo, iuruishes the whole of the Spanish production 
of this mineraL Spanish salt is partly marine, partly derned 
from brine springs and partly from rock-salt, of which last there 
IS an entire mountain at Cardona in Barcelona Coal is chiefly 
obtained in Oviedo, Palencia, and Cordoia The production is 
quite insignificant compared with the extent of the coal beaung 
beds, which are estimated to coiei an area of about 3500 square 
miles, ot which nearly a thud belongs to Oviedo, between one 
eighth and one seventh to Burgos and Soiia, and about one tenth 
to Teruel and Cordova Among the less impoi tant Spanish minei als 
are manganese (chiefly in Ciudad Eeal), antimony, gold, cobalt, 
sodic sulphate, sulphate of barium (baiytes), phosphorite (a valu- 
able manure, a vanety of apatite found in Caeeies), alum, sulphur, 
kaolin, lignite, asphalt, besides a variety of building and orna- 
mental stones 

The total number of mines (mcludmg springs for the production 
of mineral waters) in operation in Spam in 1883 was 2620, and the 
total number of labourers employed m them in that year was 
57,626 The working of the mines is carried on under state 
supervision For this purpose the whole kingdom, including the 
Balearic and Canary Islands, is divided into three sections, and 
each of these into four districts Each section is under the 
charge of an inspector general of the fiist class, and each of the 
districts undei an mspeetor of the second class By the law of 
July 6, 1859, a large number of important nunes, including all 
the salt-woiks and rock-salt mines, were reserved as state property, 
but financial necessities have compelled the Government to sur- 
render one mine after another, so that at present the state possesses 
only the cmnabar mines and some salt-works Many of the mmes 
have been granted to foreign (piincipally English) companies 

Of the metallic ores produced in Spam, those of lead and 
meicury are the only ones which are chiefly reduced m the 
country Though the working of iron is an industry of old 
standing in Spam, and a primitive kind of foige takes its name 
from Catalonia (see Iron), the total production of iron, lefined 
and unrefined, in Spam in 1883 was only 200,000 tons, and by fai 
the greater part of the Spanish ore is exported, as will he seen by 
comparing Tables Y and YI The production of non in Spam is, 
however, rapidly and steadily increasing, the total amount in the 
first year of the decade ending m 1883 having been less than 60,000 
tons During the same decade the amount of copper produced in 
the kingdom increased from about 5000 to 82,000 tons The 
amount of steel produced lu the kingdom is quite insignificant 
(little more than 400 tons in 1883) The following table (YI ) 
gives particulars regardmg the export of the chief mineral products 
of Spain m 1883 — 

1 A metiic ton=1000 L.ilogramines=2205 lbs , or 35 lbs less than a ton 
avoiidupois 

2 EsclusiTB of 100,000 tons produced in the state salt worhs of Torrevleja 
(Alicante) 
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Manufactuies — At the census of 1877 only about 3 per cent of Manu- 
the classified population was returned as engaged in manufactur- factures 
mg industries The principal manufacture is that of cotton, and 
the following table, which shows the position of Spam relatively 
to the other countries of Euiope with leference to this branch of 
manufacturing indu&tiy, will also serve to some extent as an index 
of the rank belonging to Spam m mechanical mdustries generally . — 


Table YII — Auiage haport of lictiv Cotton for Homs Consumption 
in the Pi incipal Countnes of Europe during 1879-1883 



Millions of lb 


Millions of fl) 

United Kingdom 

1460 8 

Spam 

100 3 

Germany 

336 9 

Holland 

94 8 

France 

309 6 

Belgium 

54 7 

Eussia 

242 6 

Stvitzerland 

53 8 

Austria Hungary 
Italy 

ire 6 

116 0 

Sweden 

21 6 


The aicrage import per head of population during the same 
peuodwas as follows —United Kingdom, 41 7 R>, Holland, 23 6, 
Switzerland, 13 7, Belgium, 9 9, France, 8 2, Germany, 8 2, 
Spain, 6 0 , Austria-Hungary, 4 6 , Sweden, 4 6 , Italy, 4 0 , Eussia, 
2 9 It thus appeals that Spain occupies the seventh place m the 
consumption of law cotton, both m absolute amount and relatively 
to population In the five years 1874-78 the aserage import of 
raw cotton into Spam was 79,690,000 Ki, so that the increase 
of the average in the succeeding period of five years amounted 
to 25 8 per cent Meveitheless the products of this branch of 
industry in the country do not yet suffice to meet the wants of 
the population There is eveiy year a considerable import of 
cotton manufactures, while the export of this commodity is too 
t r ifli n g to be included m the* list of chief exports The maritime 
provinces, bemg those most favourably situated for the import of 
coal, and, where neeessaiy, of raw material, are the chief seats of 
Spanish manufactures, and the cotton industry is piincipally 
centred in Catalonia and, above all, in Barcelona and the surrouni- 
mg district This region is indeed the only distinctively mann- 
Idctuiing portion of Spam, and m it also the manufactuies of linen 
and woollen goods and of lace are mainly carried on Blax- 
spmning and the manufacture of linen goods are pursued to a 
consideiahle extent in Galicia and Asturias The silk industry, 
which is likewise of high inipoitance, but inadequate to meet the 
home demand for silkfahiics, is chiefly centred in Valencia, next to 
which come Murcia and Seville Metal industries are chiefly earned 
on in the Basque Provinces, where various articles in iron and copper 
aie made Aioyal factory for the making of artillery and otlier 
weapons ofw'ai exists at La Truhia, in Asturias Toledo is still 
noted, as it has been from the eailiest times, for the excellence of 
Its swoid-hlades The manufacture of leather, another Spanish 
industry of old renown, is still extensively carried on in Catalonia 
and elsewhere, but the making of cordv am has long ceased to he 
a specialty of Cordova, from which it takes its name Boots and 
shoes and othei articles in leather foim the only considerable ex- 
port of manufactured goods Gloves are made in great quantity in 
Madrid, shoes in the Balearic Islands The paper industry is very 
flourishing, especially m Catalonia and Valencia Esparto is twisted 
into colds and lopes, and plaited into a vanety of other articles, in 
Murcia and Alicante and elsewhere The refining of cane-sugar is 
laigely earned on in Barcelona, Malaga, Almeiia, and Granada, and 

® Of this total 478,000 tons were exported to Holland, 142,000 to Belgian), and 
1D9,00D to the Xlmtod. States 

* All the blende and one third of the calamine were exported to Belgium 
j 5 Chiefly to Portugal 

j ® Of this total 158,760 lbs were exported, to Belgium 
I ' Chiefly to Cuba 
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the making ot oln e oil and brandy is general So also is the nial mg 
of eharcoalj ivluch ni most parts of Spain takes the place of coal for 
all ordmarj heating purposes, and e\en in some cases in mechanieal 
industries The laige luinaces for the distillation of mercury at 
Almaden iiere at one tune, if they aie not still, heated solely iiitli 
chaicoal obtained from the Otsius ladanifcnis Among iiianutac 
tilling indiistiies of less inipoitance art the making of poicelain (at 
the royal factoij of kloncloa, neai Madiid), glass and eaithemvare, 
soap, chocolate, and coik-stoppeis The manufacture ot tobacco, 
which 13 a loyal monopoly, is earned on at seicn fattoiies — at 
Senile, Madrid, Santandei, Gijon, Coruna, Valencia, and Ahcante, 
— that of Seville being the laigest 
Foieign Oomnicice — Possessing such vaiied resources as it does, 
and being pecuhaily favouiahly situated foi conimciee, Spiain ruiglifc 
he BTcpseted to take a leading place among thetiacling comtaumties 
of Euiope This it did at one time hold, when the tieasuie 
acquired by the discovery of America and the conquest of Mevico 
and Peru was squandered in the ptuchase ot vaiioiis commodities 
fiom England, the hTetheilands, and otliei conntiies This peiiod 
of outward prosperity, however, was also that in which the seeds 
of decline were planted The expulsion of the Moois from 
Granada was conteinporaneous with the discovery of the ITew 
"World Hundreds ot thousands of Moois wtiediiien out fiom the 
country on subsequent occasions, and in the act Spam lost the 
best ot her agiicultuiists and handicraftsmen Eoi the stay-at- 
home industry by which the resources of the land could he de- 
veloped as they luid been by the Moors the Spaniards ot that day 
had no taste Excited by the hope of rapidly -acquued wealth and 
the love of adventure, the more enteipiising spirits embaiked upon 
a earner of discoiery, and agncultuie and manufacturing mdustiy 
fell into contempt The incicautile supiemaci of the couiitiy was 
thus shoit-lived Political causes supeivened to hasten the 
countiy’s decline, and it is only within recent times, since the in- 
troduction of railways, that the commeice of the countiy has begun 
to revive Thcaveiage value of the impoits and exports combined 
during the period of ten yeais fiom 1875 to 1881 was equal to 
rather less than £2 per headd as against about £18 per head duiing 
the same peiiod m the United Eingdom , but even tins state ot 
matteis shows a considerable advance compaiedwith 1859, when 
the total value of the expoits and imports was equal to only about 
£1, 12s pel head The following table (VUI ) gives total value in 
round numbers of imports and exports, With percentages fiom and 
to Great Britain and Eraiioe, at various dates from 1849 (the ycai 
after the opening of the first railway m Spam) to 1884 — 


£ 6 , 300,000 

14.533.000 

18.202.000 

20.877.000 

22.812.000 

28.482.000 

28.023.000 

32.807.000 

38 . 738.000 

31.180.000 


240, 000 

10.982.000 

12.804.000 

1.1.982.000 

18.081.000 

25.099.000 

26.880.000 

80. 015. 000 

28.779.000 

24.708.000 
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Ontheaveiage of the flvo years 1879-83 the piincipal expoits, 
m the order of their imiioitanco, weie wine, metals and inineial 
ores, fruit, oil, and coik, — wme being by fai the most i aluable , 
the principal imports, in the older of then importance, raw cotton, 
biandy and spirits, sugar, machinery, tobacco, coal and coke, 
timber, cod-fish, iron (wrought and xinwi ought), hides and skins, 
chemical pioducts, cocoa, cotton mannfactuies, and niineial oils 
The laige uaports of cod-fish (fiom Norway and Biitish North 
America) are due to the large consumption of fish, especially dumg 
Lent , the great demand for mineral oil as a source of light is a 
consequence of the dearness of ooal It is interesting to note the 
high place which cocoa takes among the imports The aveiage 
import of that commodity is nearly double that of coffee, and that 
of tea is quite insignificant (m 18S4 only 155,777 lbs ) 

The foreign commerce of Spain is chieiiy caiiicd on with, the 
United Kingdom, Fiance, Cuba, and the IJnited States In the 
ten yeais 1873-82 Fiance, the United Kingdom, and tlieUmted 
States together (in the order named) furnished on an average 
lather nioie than 67 per cent of the imports, and the United King 
dom, Fiance, and Ouha (also in the order named) received on an 
average during the same peiiod 75 pei cent of the expoits Next 
to the three countnes mentioned, those which had tho laigest 
shaie in the impoit tiade during the same peiiod were Cuba, 
Poitugal, and the Argentine Oonfodeiation, and in the export tiade 
Portugal, the United States, and the Aigentino Confedeiation 
From the United Kingdom Spam received in 1884 chiefly coal and 
coke, lion and articles m non (articles m wrouglit-uon and steel, 
however, m rather gieatei amount fiom Belgium), locomotives 


1 An increase of the population since 1877 at the lateoE 35 pel cent perannuin 
alloired foi in maJavg the calculation 


(also fiom Belgium), jute and jute yam, hemp and flax yarn, 
sulphur (foi use m the vineyards;, and alkalmc carbonates , from 
Fiance, chiefly wool and woollen goods, bilk and bilk guodb, aud 
wheat floui , liom the United Stites, petioleuni, raw cotton, and 
tobacco (also fiom the Philippine Islandb) , tiom Cuba chiefly biigai 
and hue woods , from the Aigentine Confcdeidtion chiefly untaimed 
hides and skins and animal iats Wheat was leceiv ed chiefly liom 
Russia, aud spuits from Geimany, winch also supplied a laige jiro- 
poition of the sugai consumed in the countiy 

Ot the piincipol expoit of Spam — wine — by fai the gi eater 
piopoition goes to Fiance In 1884 that countiy leceivcd foiii- 
hfths of the common wine, and the quantity is lapidly incieasing 
The wine classed as full bodied also went chiefly to Fiance, but 
that entered undei the head of shciiy and similai wines was 
impoited chiefly by the United Kingdom The destination of 
the mmcials is shown above (Table VI) Oianges were sent 
mainly to the United Kingdom, Fiance, the United States, and 
Germany , laisins chiefly to the United States and the United 
Kingdom , olive oil chiefly to Cuba, Denmark, and Fiance, but in 
eousideiahle quantity also to other countries , esparto glass almost 
entirely to England, coik and wool chiefly to Poitugal and 
Fiance , cattle chiefly to Poitugal and England , law silk mainly 
to Fiance, and wheat fiom and chickpease chiefly to the Spanish 
AYest Indies 

The foreign tiade of the country is of conise earned on mamly 
by sea In 1884 nioie than SO per cent both of the imports and 
evpoits were tian&maime, and of the land commerce by far the 
laigest piopoition is with oi tluongh Fiance The smallness of 
the tiade w'lth Poitugal, which on an aveiage furnished less than 
1) per cent of the imports and icceived less than 5^ pei cent of 
the exfjoits during 1873-S2, is pai tly duo no doubt to the similaiity 
of the chief products of the two countnes, hut also to the defective- 
ness of the communications between the two countnes, a circum- 
stance largely accounted for by the physical conditions already 
alluded to The introduction of lailways has as yet only partially 
served to bung the countries into more intimate lelations On the 
fiist of January 1885 not a single line connected with the general 
system of Spanish railways enteied Portugal north of the Tagus, 
though Lisbon was connected by rail both with Madrid by way of 
Caceres and with Valencia by way of Ciudad Real and Albacete 
At the date mentioned, however, a lailway intended to connect 
Salamanca with the mouth of the Mondego was m courso of con- 
st! action, and a bianch fiom tlio Poituguoso coast-linc in the north 

was in process of being connected with the Spanish, railway to 
Ooiuiia, aud by way of Leon with other northern seaports 

The foieign commeice of Spam is gieatly liampeied by the 
numbei and amount of the Custom duties, which are imposed on all 
the piiiicipal ai tides both, of expoit and impoit On impoits the 
duties vaiy fiom 6 to 28 38 pei cent of the value of the com- 
modities, the highest duties being upon cotton yam, sugar, ami 
cocoa (to protect home or colonial industries) Foi piotectivo 
reasons high import duties aie levied also on non mauufactuies, 
woollen manufactures, live animals, coffee, aud wine Expoit 
duties aio levied mostly in piopoition to quantity In the case of 
sheiiy it amounts to 200 pesetas (£8) per hectolitie (22 gallons), 
full bodied wines pay 112 pesetas per hectolitie, and oidinaiy wuiies 
33 pesetas jiei hectolitie In the case of “the most favoiued” 
nations slight reductions aie made in the amount of the duties, 
and undei a treaty which came into opeiation on the 15tli of August 
1886 Gieat Biitain enjoys the benefit of the most lavoured nation 
tiGatinentinconsideiation of a lediiction in the import duties levied 
at Biitish poits oil Spanish wines 

Shipping ami Navigation — Relatively to the extent of its coast- Ship- 
line and the numbei and excellence of its seaports (of which thcie pmg 
aie sixty on the Mediteiianean coast, fifty-six on the Atlantic), the 
amount of shipping belongmg to Spam is small In 1884 the 
total legister tonnage was 624,000 tons, not much moie than that 
of Sweden at the same date, and only about hal f that of Italy The 
number of vessels was 1803, including 301 steamers Nearly half 
the tiansmaime imports (reckoned by value) and 58 pei cent of tho 
tiansmaiiiie exports were earned under a for eigii flag The following 
table (IX ) gives fmthei paihculars as to the shipping of 1884 — 


Flag 

j Mctiio Ions (m Tliou 
sands) of Gai t ,'0 

j Peicentage of Total 

Iiiscliaigeil 

Bonded 

Impoits 

L\poi ts 

National | 

628 1 

7G0 

22 6 

13 0 

Bulisli ] 

1394 

38GG 

60 5 

65 7 

Dutcli I 

11 1 

54 

03 

09 

Rencli 1 

174 1 

6GG 

G3 

113 

Geiman { 

76 1 

123 

2 7 

21 

Gieefc 

41 1 

2 

1 5 


Italian j 

181 

les 

4 7 

2S 

Noiwcfiian 

121 

67 

4 i 

11 

Bussian 1 

60. 

27 

21 

0 1 

Swediili 

57 

39 

2 1 

0 7 

Total (undei all flags) 

2700 

5SJ?0 
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The follomng table (X ) gives the muabei, ic , of ships enteieil 
and cleaied with caigo at Spanish ports iii 1SS4 — 



Under the Spanish Flag 

Umlcr rorcign FLiejs 

Enteied from 

No of 

Capaeitc 

llctnc 

Tons 

No of 

C ipacit. 

Uefne 

Ions 


\ tssels 

in Tons 

Dis- 


in Ton 

Dis- 




chaigpd 



charged 

Algeria 

6t>3 

74,122 

17,b:0 

14U 

bO 3f0 

4 937 

Etlmum 





131,122 

51,-b7 

Cuba 

ISO 

100,744 


11 

23 121 

49a 

Trance 

1,B74 

711 241 

140 fi i'. 

10,., 

472 370 

163 631 

Aoiwaj 

17 

dOjl 

2,r,jo 

261 

81,700 

3o,ba0 

Plulippms Island!! 

07 

104, 27b 

10,2^0 




United Kingdom 

1,12.J 

712,^0-. 

24 i,Sb3 

1,721 

360,135 

l,25b,2So 

Total from all ( 
countiies / 

o,Go2 

2 57b SOI 

623, 1„6 

5,470 

2,b94,570'2,l„7 222 
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Undei TorLign Flags 

Cleared for 

\i of 

Capacit. 

Viet 1 C 

No of 

Capacity 

Metae 


\ t'stls 

in Tons 

Loaded 

V easels 

m Tons 

loaded 

Agena 

0% 

76 

13,476 

36 

43,128 

621 

Belaum 

so 

Co 54S 

17,S93 

145 

110,j38 

119,105 

Cuba 

iii 

612 

97,1j3 


14,S54 

171 

France 

Kon ai 

2,047 

1,126 6U7 

226,713 

1,85b 

936,247 

28,024 

C95,4US 

24,107 

Philiopine Islands 

04 

243 245 

S,S40 


United Kingdom 

DOT 

6u3 ejlS 

200,570 

3,700 

2,988, So7 

3,132,071 

Total for alll 
countiies J 

5,260 

3,500,207 

760,303 

7,544 

5,638,2o9 

5,114,082 


The total number of \C5sels entered with cargo under the 
national and foreign flags in 1884 was thus 11,122, and the total 
rpiantity of cargo discharged b\ them at Spanish poits 2 760,378 
metric tons, the total nunibei of vessels cleared with cargo 13,110, 
and the total r[uantit 3 of cargo taken on boaid by them at Spanish 
ports 5,880,385 metric tons Of the total number of vessels 
entered with cargo 6768 were steamers, which discharged 2,052,937 
tons of cargo, and 4354 were sailing vessels, which discharged 
707,441 tons of cargo Of the number of vessels cleared with 
caigo 9506 w ere steamers, which took on board at Spanish ports 
5,300 366 metric tons of cargo, and 3604 were sailing vessels, 
which took on boaid 580,019 metric tons of cargo 
Eoads Ooitimimicakon —The communications m Spam have been 
greatly improved since the beginning of the present century In 
1808 there were little more than 500 miles of carriage roads, hut 
now there are ov er 28,000 At the end of 1882 14,600 miles were 
state roads, aU well built and well maintained, and 3027 miles of 
state roads were in course of constiuction The aggregate length 
of the provincial roads then completed was 2714 miles, and that 
of the communal roads 10, 760 miles In the mountainous districts, 
where there are only narrow paths, frequently rather steep, it is 
still not uncommon to meet long trams of mules 
Bail Eailways have made great advance since the middle of the 
ways century The oldest line is that fiom Baicelona to Mataio, 174 
miles, which was opened on the 28th of October 1848 Of late 
years railway constiuction has been going on pretty rapidly In 
1880 the numhei of miles open for tiaffic was 4645, and m the 
four succeeding years it was 4800, 4867, 5118, and 5386 All the 
Spanish railways belong to private companies, but most of them 
have obtained subventions from the Gov emment, to which most ot 
the Spanish lailways will revert at the end of a teim of nmety- 
nine years In gi anting a concession foi a new railway the regular 
practice is to give it to whatever company offers to construct it 
with the low'est subvention The total amount of the subventions 
for railway constiuction np to the end of 1884 was £25,676,690 
ffoi strategical reasons the Spanish gauge was made different from 
that of Fiance 

Post The postal and telegraphic systems have been placed on the 
office. footmg as in other civilized countiies The total number of 

letters, post-cards, and samples (moludmg official and mteinational 
letters, &c ) that passed through the post office m 1882-83 was 
Tele- 111 rndhons The length of state telegraphic lines on Jannary 1, 
graphs 1883 was 10, 664 miles, and of wires 25,989 miles The number of 
messages ie 1883 was 3,020,000, nearly 80,000 being transit mes- 
sages and 654,000 from or to foreign countries 
Army ^rmy and Kavy — Mihtary (or naval) service is obliptory on 
all Spaniards, hut in certam cases recruits are allowed to buy 
themselves off According to the law of January 8, 1882, the 
period of service for aU arms is twelve years, of which, three years 
must he passed with the colouis, thiee years m the active reserve, 
and six years m the second reserve The minister of war is 
empowered, however, on financial grounds to transfer troops 
serving -with the colours to the active reserve before the penod ot 
three years’ service has been fulfilled laahility to service begins 
with the first day of the calendar year in which the twentieth year 
IS completed Persons holding a mvil appointment or pursuing 
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any handiciaft independently aie allowed to buy themselvis oil for 
1500 pesetas (£6u), and biothers aie allow id to take each others’ 
jilacem service, oi to exchange the iiumheis that have fallen to 
them by lot in the raising ot the iccimts for the year lor eairy- 
ing out the law Spam is divided into fomteen military districts, 
the boundaiies of which do not at all coincide with those of pro- 
vinces 

The actual strength of the regular aimv is fixed at about 94,000 
men for the kingdom ^including the Balearic and Canarv Islands), 
but this nunilici may Lc hi ought up to 400,000 m time of vvai 
The strength of the ngul ii ainiv in Cuba is about 22,500 men, in 
Porto Pbico about 3200, and uu the Philifijune Islands about 8200 
The active aimy is divnkd into 140 battilions, besides the same 
number of depot and rL..tive battalions , 21 cavahy legimcnts, and 
the same nun hei ot depot sipiadioiis and ie»eivecavaliv regiments, 

9 regiments of held aitillerv, and 3 of mounted aitilleiv', bcsidto 6 
reserve legmieut'a of aitillut, and 10 battalions of engineers 
There aie also 13 Lattalions of foi tress aitilleiy 
The following statement shows the sticngth of the navy inKavy 
1885 —Fust Class — 4 iionelad fiigates (55 gunsi, 4 sciew frigates 
(97 gnus), 6 cruiscio (48 guns). Second Clcus — 5 liigab s (104 guns), 

3 cruisers, 12 corvetteo and tioopshijis (39 guns), Thud OlabS—l 
ironclad momtoi (3 gunsj, 1 floating battery, 79 gunboats, trans- 
poits, &e (124 guns) 

There weie at the same time building one iionclad. ot the first 
class, five cmiseia of the second class, besides torpedo boats, tugs, 
and other vessels Tot the defence of the tolomcs, and more par- 
ueularly those of the 'West Indies, theie are thirty-five serew 
gunboats, all of the same size (about 5 feet draught), and each 
carry mg a 100 poundei pivot gun at the bow 
The navy IS manned bj consciiption in the maritime distiiets 
In 1885 the number ot seamen was about 14,000, that of marines 
about 7000 

Religion — Koman Catholicism is the established religion, and Eehgion 
the clmrch and clergy are maintained by the state The immense 
majority of the people (in 1877 16,603,959 out of a total of 
16,634,345) are piofessed adheicnts of this taith, so that, so far as 
numbers go. Spam is still tlie most “Catholic” country in the 
world, as it has long been styled Aecording to "Willkomm, how- 
ever, religious mditleient’sm is now very general, not only among 
the educated hut also among the lower classes , and of the bigotry 
and fanaticism which in ioimei times led to the destruction of 
hundreds of thousands ot victims at the hands of the Inquisition 
the only traces at the present day are to he found, says the same 
authority, in the provinces of Aiagon, TTavarre, and Estremadura, 
where the cleigy still cxereisc a considerable influence over the 
I lower orders By the constitution of 1876 non-Catholios are per 
mitted to exeicise their own forms of worship, hut they must do 
so m private and without making any public announcement of 
their services At the census of 1877 the total number of Pro- 
testants was 6654, a number below that of those entered as 
rationalists (9645) There are nme archbishoprics (Toledo, Madrid, 

Burgos, Granada, Santiago, Saragossa, Seville, Tarragona, Talencia, 
and Valladolid) and for^-flve bishopiics. The archbishop of 
Toledo is primate 

Mvmtwn — By the law ot July 17, 1857, primary education was Educa- 
declared compulsory on all ehildien of school age (originally fixed tion 
at SIX to nine) and made free to the poor, but the results of the 
census of 1877, though showing an advance m elementary educa- 
tion as compaied with previous years, makes it clear that this law 
IS far from being efficiently cairied out At that date the total 
number who could both lead and vrnte was 4,071,823, equal to 
24 48 per cent ot the population, as agamst 19 97 per cent m 
1860 The pi ounces m which the percentage of those able to read 
and write was greatest were Alava, Burgos, Pontevedra, Madrid, 
Santandei , those m which it was least were the Canary Islands, 

Granada, Malaga, Almeria, Alicante, Castellon 
There are ten umversities— those of Madiid (founded in 1836 
to leplace the long celebiated iiniveisity of Alcala), Barcelona, 

Granada, Salamanca, Seville, Valencia, Santiago, Saragossa, 
ValladoBd, and Oviedo , that of Madrid is now the most celebrated 
and the best attended, while that of Salamanca, so renowned m 
the Middle Ages, is now in least lepute 
loMwal Administration —Spam is an hereditary monarchy, the Admmis- 
constitution of which lests on the fundamental law of June 30, tration 
1876 The sovereign becomes of age on completing his or her six- 
teenth year The sovereign is grand-master of the eight Spanish 
orders of kiuglithood, the piincipal of which is that of the Golden 
Fleece (Toison de Oro), founded in 1431 by Philip of Burgundy. 

The ivhmTi of this order surrounds the royal aims, in which are 
included, besides the arms of Castile, Leon, Granada, and the lilies 
of the royal house of Bourbon, the arms of Austria, Sicily, Savoy, 

Brabant, and others The national colours are red and yellow 
The flag is divided mto three horizontal stripes — ^two red stripes, 
with a yellow one between hearing the royal arms. 

The legislative authority is exercised by the sovereign in con- 
junction with the oortss, a body composed of twm houses— a senate 
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and a cliamber of deputies The senate is composed of memliers 
of three classes —(1) members bj light of bnth. oi office — ^piinces, 
the wealthier nobles holding the rank of grandee [gioiide), adigmtj 
conferi ed hy the king eitlu i for life oi as an hereditar} honour, 
and the highest state officials , (2) membeis nominated h\ the king 
for life , and (3) memheis elected by the state coipoiations and hj 
the most highly taxed subjects of the state fni a pciiod ot five 
jears The members belonging to tbe fiisttwo classts must not 
exceed 180 in number, and there may he the same ntimhei of 
members of the thud class The cbambei of deputies consists of 
members elected for five i ears, in the proportion of one deputy for 
eveiy 50,000 of the population The electois must be twenty five 
yeais of age and must have paid land-tax of twenty five pesetas (£1) 
foi one year, or an industrial tax of fifty pesetas for two jeais 
The executive administration is entrusted to a responsible minis- 
try {cojisejo de 'immstios), in which the presidency belongs either to 
one of the ministers or to a president without portfolio There 
are eight mimsteiial depaitments — the first secretarjship of state, 
to winch belongs tbe management of foreign affairs, tbe secretary- 
sbips of grace and justice, finance, and tbe inteiior, tbe department 
for the promotion ot material and inrellectual interests {seci china 
dcfomctHo), and the secretaryships cf war, maiine, and the colonies 
The civil administration is undei the secietaiy for tbe interior 
In each province is a civil governor nominated by the crown, and 
the goiernor presides over a council, the members of which are 
elected by the representatives of each commune (ayiintamicnto) 

Zmo and Justice —Spanish law is toimded on the Eoman law, 
the (iothic common law, and the national code pioclaimed at the 
meeting of the cortes at Toro in 1501 (the hyes de Two) There 
13 a court of first instance in each ot the 501 partidos judicialcsvaio 
which the kingdom is divided, and a court ot second instance in 
each of 15 audicnaas Ui i itonaUs into winch the yat tidos judiuales 
are grouped, and theie sits at Madrid a supi erne court modelled 
on the French cour de cassation The administration of justice is 
public Except lu commeicial cases the parties to a suit must 
always he represented by sworn counsel (abogados Jiscales) 

Fiwme — The following statement (Table XI ) shows the eijni- 
lalent la English money of the budget estimates for the years 
noted , it should be explained, however, that these estimates have 
only a limited value, inasmuch as the public accounts of Spam 
have not been audited since 1870, and liave not been passed by the 
corfcea since 1867 — 


Years 

Revenue 

Expenditure 

Tears 

Revenue 

Etpenditnit 

1860-61 

1870-71 

1874-75 

1877-78 

1880-81 

£18,023,440 

27,901,746 

21.792.000 

29.433.000 
31,006,031 

£18,773,698 

32,819,424 

20,821,000 

29,430,000 

33,406,047 

1881-82 
1882-83 
i! 1883-84 

1 1834-Sj 

1 1B86-SG 

£31,492,920 

31,259,769 

32,093,075 

31,444,682 

34,900,576 

£32,584,598 

31,573,083 

32,053,999 

31,003,969 

30,886,569 


The chief heads of revenue, according to the budget estimates 
of 1885-86, wore— excise (including stamp duties and government 
monopolies), £10,534,480, direct taxes on land, trade, mines, &c , 
£10,393,920 , taxes on Government salaues, legistration, &c , 
£5,362, 000 , customs, £5,360,000 The chief items of expendituie 
were— the charges of the public debt, £10,966,937, the charges of 
the ministry of war, £6,050,944 , those connected with the admmis 
tratioii of state pioperty, £6,748,593, the charges belonging to the 
mimstoio de fommto, £4,177,983, those of grace and justice, 
£2,237,844, those of marine, £1,756,022 
The expenses of quelling the insuriection m Cuba of 1868-78, 
and those subsequently arising out of a civil wai lu the Peninsula, 
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raised the total amount of the Spanish debt on the 1st of Jamian 
1881 to about £512,000,0u0 , but, as it was by that time manifest 
that Spam was unable to meet the obligations thus incurred, au 
airangtmtntwas come to hj which the Ccapital and luteiest of the 
debt were leduced The bulk of the debt now bears interest at tho 
late of 4 pel cent , and on the 1st of Octohei 1884 the cajutal stood 
at 6356 million pesetas, oi £254 250, OoO, and the total aninm] 
ubaige was 238 million pesetas, oi £9,522,857 The princijial 
items me the peipetual foiemn debt, amounting in Ottobei 1884 to 
£78,840,000, a peipetual internal debt, amounting m Ootobm 1881 
to £77,840,000, and a redeemable debt (internal and external) 
amounting to £70,460,000 

Quf fancy, Weights, andMcasuics — The Fienrh monetary system 
and the metric system of weights and measures have been intio 
diiced — the latter m 1S59, the tomei in 1871 In the case of the- 
weights and measures the French names also have been adopted, 
with only the necessary linguistic changes In the case of the 
ciurencj the old Spanish name of peseta was letained foi the unit 
(the franc), and the peseta is di\ ided into 100 eniti'inos According 
to the pi esent value of tbe peseta, therefore, 25 pesetas may be taken 
as about equal to £1 Pieviously to the introduction of the Fiench 
monetary system the peseta was the fifth part of a peso duso, which 
was equal to 20 i calcs de lellau, or rather more than a five franc 
piece The only papei money lu Spam consists of the notes of the 
Banco de Espafia 

Bilhootaphy — Ttio most eompiehenwve woih on the reography of Spun is the 
Biccionario Geogi ajiio kistoi ico e StaUstico de las Fi oiinaas de Espaha of Midoz, 
16 sols, 1S46-S0 A nioie summary account is contained in the Feseuas 
(rcogiafica, Geologica, y Agi icola de Espaila, hr D Fr Coello, &c , Midiicl, 
IStrO , and m Die Pynnaisehe Ilalbinsel, bv Di Montz W illkomm, Lapsic, 3 1 ols , 
1SS4-8C Numerous notices legaidinf? the geogiaphj of Spam aie to be found 
m the Bolettn de la &ocieda(l Geogi afica de Madiid See also F Ganido Za 
Eipana Contmpoianea, Barcelona, 2 \ols, 1801-07 (tho French edition, 
Biussels, 1862, is compaiativcly meagre) , Davilher, L’Espagne, Pans, 1873 A 
J C Haie, W anderings in Spam , A Gillengi, iicMon AcmOTwcencei, London, 
1883 , Webster, Spam, London, 1882 , Harrison, Spam, Boston, 1882 , Eiggm, 
Commei nal and Indusli lal Soain, London, 1886 , togetliei with the guide-books 
of Ford (Marraj) and 0 Shea (Black) 

The botany of Spam is i ery fully treated in various woiks by Willkomm 
Besides the Prodtomus Eloia numnice, Stnttga’t, 3 vols 4to, 1861-80, the 
most impoitant aie dllusU aiiones Elot u Ihspani e, Stuttgart 1881, dc , foi , and 
Ete Stiand-mid SUppcngcbicte del ibei i/a/6:ajel,iLeipsic, 1851, Sio Of anothei 
floia bv Don M ColmLiio, entitled Emaneracion de las Plantas de la Peninsula 
Hupano Lvsitana e Islas Baleares, one volume has been published (Madrid, 18S5) 
It IS expected to be completed in 4 vols 

Theie 13 no lecent geneial woik on the voology of Spain 

The geology of the Iberian Peninsula is tre ited in a seues of ni tides, illustrated 
bv several maps, by D Fedeuco de Botella, m the above-mentioned Boletin,\o] 
11,1877 See also Matphei son Succession Estr atigi apea delos Teii'enos Anaicas 
de EspaZa, W IC Sullivan, Potts on the Geology and Mine) alogy of the Spanish 
Provinces ofSantandei and ifudnd The geological maps of Spam alieady com 
pleted aie those of De Vememl and Collomb, Pans, 1864, 2d ed (now out of 
punt) 1808, and De Botella y de Hornos, Madrid, 1879 K geological suivej ot 
the provinces of Spam is now mpiogiess, and on the conclusion ot the sunej a 
map will bo published m sixteen sheets on tho scale of 1 400,000 

Among the more impoitont annual or poiiodical offlcitl statistical ptiblicntions 
are the Estadistica General del Comei ao Ertenoi de Espana , Boletm iknsual 
de Estadislica Bemograjico Sanitaria , Situacion de los Fei i ocari lies , and Esta 
distica Minera de EspaUa 

The best topogi iphieil map of Spam is that of C Vogel, In four sheets, in 
Stiolei’s Hand Atlas, on the scale of 1 1,500,000 Among otlioi maps that jnaj 
be itfeired to aie that of D Pi Coello, scale 1 1,000,000, Madi id, 1801, and the 
Mapa Itmeraiio Mdiiat do EspaUa Foi made por el Cueipo de Estado Mayoi del 
Ejercito en ISOS, scale 1 500,000 An excellent map, on the scale of 1 50,000, 
indicating the elevations by means of contoui linos at intervals of 20 meties, and 
by figuies foi particular spots (the elevations reduced to tho mean level of the 
ileditenanean at tho poit of Alicante), and distinguishing cultivated and un 
cultivated ground, and in tho foimei distinguishing huoitas, gardens, olivejaids, 
vmejatda, orangoiies, &c .wheie thoj exceed an meaoflOliectaies.isnovv being 
published, by the Instifcuto Geogiaflco v Estadistico de Madrid Of this map, 
hovvevei, only about 20 out of 1080 sheets have as jet been issued Among 
those which hav e alieadv appeared is that containing Madiid (G Gt C ) 
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Section I — Ancfent Histoky 
Hispama was tbe name by wlucb the Homans called the 
great peninsula made up of Spam and Portugal, but we 
know nothing certain as to the origin of the name, or 
whether it was m general use among the ancient inhabit- 
ants of tbe country ^ 

To the Greeks Spam, or rather its coast-bne on the 
Mediterranean, was known vaguely as Iberia, a name we 
meet with in Herodotus (i. 163) in connexion with the 
Phmnician Tartessus, which is generally understood to 
have been tbe country about the mouth of tbe Guadal- 
quivir and to be tbe Tarshish of Scripture It was the 
Phocreans, a branch of the Ionian Greeks settled in Asia 
Minor, who according to Herodotus first opened np to the 
^ Humboldt derive'? it from the Basque espana (bolder), as signifying 
tlio part of Europe bordering on the ocean, hut his conjecture seems 
strained and fanciful 
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Greek world this remote region of the extreme West, which 
had hitherto been a land of mystery and enchantment, 
imagined to be tbe borne of tbe setting sun, and known 
only by the reports of adventurous Phoenician manners 
The hero-god Hercules, it was fabled, had left traces of 
his presence and mighty working here, and the twin rocks 
at the entrance of the Mediterranean were called by his 
name, “ the Pillars of Hercules,” — the “ world’s end ” to 
the Greeks, nothing but the all-encircling ocean-river 
lying beyond The Greeks seem to have planted no 
colonies m Spain, with the exception of Emporium, on the 
coast just under the eastern spur of the Pyrenees, founded 
probably fiom Massilm (Marseilles) by the Phocseans, and 
perhaps of Saguntnm In fact they bad but very hazy 
notions about tbe country, and Iberia, as they called it, 
was to them little more than a name for an indefinite 
extent of territory m the Far West, m the occupation of 
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barbarous Celts and Iberians, with some Phcenician settle- 
ments for the purposes of trade on its southern coassts 
Several of these places v ere jUit known to them bj name , 
but even of Gades, iich and populous as it seems to have 
been in quite early days, nothing but vague hearsay had 
reached them, and Herodotus, vho mentions it as Gadeira 
(iv 8), merely define^ itb position as “ on the ocean outbide 
of (beyond) the Pillars of Hercules ’ Tarraco, one of the 
oldest and most important of the cities ot Spain, and one 
of which we hear continually in the subsec|uent hiotory of 
the country, was also in all probabilit} a Phoenician 
colony There are still here remains of \er} ancient walG, 
possibly Phcenician work Gadeb, Tarte-sbus, Tanaco, all 
seem to have been of Phoenician origin^ and of unknown 
antiquity, and they were flouribhing places in the 7th 
century B c , when the Greeks fir&t made a slight acquaint- 
ance with them, — an accpamtance, however, which they 
did not follow up The result is that we lealiy know 
nothing about Spam till the first war between Rome and 
Carthage (264-241 bc) Theie was indeed, in the 4th 
century b c , an embassy to Alexander the Great from the 
remote West, of Gauls and Iberians, and from that time 
learned Greeks began to discuss the geography of Spain 
But again the country drops out of sight till the 3d 
century B o , when w e find a close connevion established 
between it and Carthage, which, being itself a Phcemcian 
colony, would feel itself almost at borne ou the southern 
shores of Spam Accoidmg to Polybius, Carthage (before 
the Pirst Pumc War) had acquired at least something 
like a protectorate over the Iberian tnbes as far as the 
Pyrenees, the then recognized boundary between the 
Iberians and Celts, — between, m fact, Spam and Gaul 
Spanish troops served as volunteers in Carthaginian 
armies There must have been a good deal of Phoenician 
blood lu the south of Spam for many centuries, and this 
no doubt prepared the way for Caithagiman ascendency 
in the countiy Hot, however, till after the Pirst Punic 
War and the loss of Sicily was theie anything that could 
be called a Caitbagmiau empire m Spam It was m 237 
B c that Hamilcar Barca, the father of Hannibal, crossed 
the Straits of Gibraltar and set foot in Spain, not, how- 
ever, with any commission from the home Government 
at Carthage, but with the deliberately formed design of 
making the country, with its warlike population and great 
mineral wealth, into a Carthaginian province, and ulti- 
mately into a basis of operations in a future war with 
Rome (see Hamilcar, ;^sdrubal, Hannibal) There 
were rich mines in the mountains, which had drawn the 
Phcenicians some way into the interior, and among the 
native tribes theie were the elements of a brave and hardy 
soldiery A good army might very well he organized and 
paid out of the resources of Spam All this flamdear 
clearly saw, and in the true spirit of a statesman he set 
himself to the work, not merely ot subjugating the coun- 
try, bat of making the Spamards into loyal subjects of 
Carthage He encouraged marriages between his officers 
and soldiers and the native women his own son Hannibal 
married a Spanish woman He showed them how to 
work their gold and silver mines to the best advantage , 
in every way, in short, he made them feel that he was 
their friend The great work of which he had laid the 
foundation was carried on after his death m 228 by his 
son-in-law Hasdrubal, under whom Hew Carthage, with its 
fine harbour, founded probably by Hamilcar, became the 
capital of the country It would seem that by this time 
the Carthagiman empire in Spam was as firmly estabhshed 
over the southern half of the country as the fickle and 
uncertain temper ef the native tribes would admit The 

^ For the Phoemuan coIonizatioE of SpaiB, see Phcesioia, vol 
xvui p 806 


Spaniard of that day, as indeed inoie oi lcs& thioughout 
hib whole hifatorj, was particularly amenable to personal 
influence, and an Hamilcar or a Hannibal could swaj' him 
as he plea-ed Prom 228 to 22 i Hasdiubal was extending 
and stiengthening the Carthaginian lule m Spain, while 
the Romans weie fighting in Cisalpine Gaul One pre- 
caution, indeed, they had taken, an undei standing with 
Hisdrubal, which might be regarded as a treaty, that the 
Carthaginian conquests were not to be pushed east of the 
Ebro West of that ri\er theie was one town, Saguntum, 
a Greek colony, in alliance with Rome , thi', Hasdrubal 
had spared His succes&or, Hannibal, after two j^ears’ 
continuous fighting, which resulted in the submission of 
bitheito unconquered tribes and the undisputed supremacy 
of Carthage throughout almost all Spain, attacked and 
took the place in 218 

This was the beginning of the Second Punic ^Yar Spain 
was now for the first time entered by Roman armies, 
under the command of the two Scipios, — the brothers 
Cneius and Publius Six jears of haid fighting ended 
m the defeat and death of these two brav e men, but m 
210 the son of Publius, the elder Africanus, struck a 
decisive blow at the Caithagiman power m Spam by the 
sudden capture of Hew Carthage The war, however, 
still dragged on till 205, m which year it may be said 
that Spam, or at least that part of it which had been 
under Carthage, was fauly conquered by the arms of Roman 
Rome Andalusia, Granada, Murcia, Valencia, Catalonia, conquests 
Aragon, may be said to have become Roman territory 
Rome had now to deal simply with the native Spaniards, 
without the fear of any foreign interference Hence from 
205 the reduction of the country into a Roman province 
was only a matter of time It proved, however, to be a 
tedious and troublesome work, and more than once Rome’s 
hold on Spam was seriously imperilled An oppressive 
governor, or a governor without tact and sympathy, was 
sure to unsettle the restless and impressionable tribes, 
and to stir up all mannei of dangerous jealousies and 
heart-burnings The Scipios, the eldei Africanus espe- 
cially, knew how to manage the people, and yet even m 
205, the year of those brilliant successes of Africanus, 
there was a great rising of several of the tribes, headed by 
a local chieftain, against the dominion of Rome It was 
quelled after a sharp engagement, there was a general 
submission on the part of the Spaniards, and many of them 
became Roman tributaries It was some time, however, 
before the country, or even the southern half of it, was 
really subdued into complete peace and order The moun- 
tains and the forests were a formidable obstacle to the 
Roman legions, and favoured that guerdla warfare which 
makes conquest slow and laborious Por a long period 
many of the tribes were rather the allies and dependants 
of Rome than her subjects, and might at any moment he 
roused into war In fact, Rome’s dominion west of the 
Ebio — ^Further Spam (Eispania Ulterior), as the province 
was called — must for very many years have been little 
more than nominal Rome’s policy was to keep the native 
tribes disunited, and to have as many of them as possible 
under a friendly protectorate There seem to have been 
wide differences between these tribes, — some, especially 
those in the interior and in the north, being fierce and 
utterly barbarous, and others in the south and south-west 
comparatively mild and civilized The Celtiberi, m the 
mteiior, were a group of warlike tnbes, and were always 
uncertain and mtractable At one time they would fight 
for Rome , at another they would serve as mercenaries for 
Rome’s bitter foe, the Carthaginian Contmually were 
they breaking out into revolt and defying the arms of 
Rome. The “Celtibeiian War" often figures m the 
pages of Roman histones, and it generally meant a war 
XXIL - 39 
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involving the greatei part of Spam In 195 the elder 
Cato Cato had to put down a rising in the countij, in which 
the Celtihen took the lead, but he offered them favour- 
able terms, and showed himself particiJaily anxious to 
conciliate them Eis Spanish campaigns weie so far a 
success as to establish the Pioman power east of the Ebro, 
and along with peace and Older came better administra- 
tion and a development of the rK=oiirce& of the distiict now 
known as Hither Spam (Hi&pania Citeuor) Cato is said 
to have disarmed the inhabitants of this part of Spam, and 
to have even compelled the Spaniards, from the Pyrenees 
to the Guadalquivir, to pull down their fortifications, but 
still the smouldering fires of rebelhon were not tiampled 
out Some few years afteiwaids, in 179 and 178, we find 
Graceiras the father of the famous Gracchi governor of Hither 
Spam, and fighting with the troublesome Celtiberi, win- 
ning Victories over them, capturing one hundred and thiee 
of their towns, and then securing his conquests by show- 
ing himself as great m peace as he had been m wai He 
seems to have anticipated in Spam the work attempted 
by his sons m Italy, making grants of land on favourable 
conditions to the poorer natives Much must have been 
accomplished by Gracchus tow aids producing contentment 
with the Eoman rule, hut lu the west, m the vallejs of 
the Douro and the Tagus, and m the legion knov,n 
Lusitania, answering to Portugal, theie seems to have been 
almost incessant fighting, and what one general won 
Mum another geneial often lost Under Mummius, a governor 
of Purther Spam (154),— the Mummius who m 146 
took and sacked Corinth, — ^the Homans suffered a 
disastrous defeat from the Lusitaniaus, of which the 
Geltibeii took prompt advantage, and theie was another 
Eoman defeat, with a massacie of Eoman citizens in one 
of the towns of the interior These losses were avenged 
Mar in 152 by Claudius Marcellus, grandson of Hanmbal’s 
cellus illustrious antagonist, during whose command in Spam 
Corduba is said to have been established as a Eoman 
colony Marcellus was too humane and consideiate to 
the Spaniards to suit the ideas of the Eoman senate, which 
we may well suppose to have been gieatly jirovoked by 
the tiouble which Spam had given them The new 
governors, Lucius Lucullus and Seivms Galba, by a 
combination of perfidy and extortion, drove the country 
into a most formidable levolt, with w'hich the Eonians, 
whose hands were tied by the Third Pumc War, could 
Vm- not for some time effectually deal A guerilla chief of 
athtis Lusitania (which had been specially ill-treated by the 
Romans), Viriathus, headed the revolt, and from 147 to 
140 army after army of the Romans was cut to pieces , the 
formidable Celtihen had joined his standard, and Spam 
seemed well-nigh lost to Rome A treaty was even 
extorted by Ymathus fiom one of the Roman commanders, 
declaiirtg the independence of the Lu&itanians, and it is 
said to have been acknowledged and accepted by the 
senate The hiave man, however, could not hold togethei 
his fickle Spanish levies, and he fell at last by native 
treachery, encouraged by or at least connived at by the 
Siege of Romans The Celtiberi, however, were still m aims , the 
mantia Humantia, the capital of the Arevaci, the 

most powerful Celtiberian tribe, witnessed moie than 
once the defeat of a Roman consul before its walls (141 
to 140) The besieging army became despondent and 
demoiahzed, and its commander, supphes failing him, 
had to retire, leaving his sick and wounded behind him 
It was him^iihation indeed for Rome to be thus baffled by 
a half-barbaious country-town of no great size, in the 
interior of Spam She now sent her best general, the 
Soipio younger Scipio, into the country, and m 133 the cap- 
ture and destruction of STumantia gave Rome a hold 
over the inland district of Spam which she had nevei 


before had (see SeiPio) The province of Hither Spam 
was lendeied safe fiom Celtiberian incursions Shortly 
afterwards Lusitania and its towns, after some obstinate 
fighting, were reduced to submission by the consul Jumus 
Brutus, and thus >Spam, with the exception of its northern 
coasts, the home of its most barbarous tribes, was nomm- Spam 
ally Roman territory There must have been by this 
time a consideiable mixtme of Roman blood with the^““ 
native population, there were several towns — Carteia, 
Yaleutia, Tarraeo especially among them — with a Latm 
mumcipal constitution and with a number of Latm- 
speakmg people The growth of Roman civihzation had 
faiily begun, and it was promoted by a commission sent 
out by the senate after Scipio’s victories Piracy m the 
Mediterranean was checked in the interest of native 
Spanish commerce, and the Roman administration gene- 
lally favoured the development of the country’s prosperity 
The extensive mountain districts were still the shelter of 
banditti, but, on the whole, order was well maintained, 
and Spam from this time flourished under Roman rule 
It abounded m flocks and herds, and had a number of 
thriving populous towns, paiticularly on its Mediterranean 
shores It seems, too, that it was never oppressed and 
iinpoveiished by some of those forms of tribute, — such as 
the exaction of a tenth of the produce, — undei which many 
of Rome’s provincials smarted Fixed money paj ments, 
and military service in the Roman armies, were the chief 
burdens which the conquered Spaniards had to bear 
Rome on the whole, by comparison, dealt tenderly with 
them Several of their towns had the privilege of coming 
the silver money of Rome, and the flourishing cities 
along the Mediterranean coast, which were so many 
centres of civihzation to the adjacent districts, weie treated 
rather as allies than as subjects In these paits the 
Romanizing process went on lapidly and under favourable 
conditions, while the west and the north and a great 
portion of the interior remained barbarous, and Roman 
meiely in name In 105 it seemed possible that the 
Romans might he utterly swept out of the country , in 
that year a gieat wave of invasion passed over the inland 
legions from the Cimbri, who had destroyed two Roman 
consulai armies on the Rhone Spain to a great extent 
was erncUy ravaged, and Rome was too seriously menaced 
by the harbaiians nearer home to be able to protect her 
The country was saved by the brave Celtiberi, whose 
deteimined lesistance forced the Cimbri back upon Gaul 
Again IE 97 and 96 we hear of a rising of these same 
Celtibeiians against Rome, and of campaigns in the 
interior, in which for the liiat time we meet the name of 
the famous Sertorius, a name almost as conspicuous in Seitorms 
ancient Spanish history as that of Hamilcar or Hanmbal 
For the remaikable episode of the eight years’ wars of 
Seitoiius m Spam against the generals of Sulla and 
against the great Pompey, and liis almost successful 
attempt to render the country independent of the home 
Government at Rome, we must refer the reader to the 
article Sbetosius It was to his skill in winning the 
hearts of the Spaniards, more even than to his very 
considerable military ability, that he owed his successes 
Rome was financially most grievously embarrassed by tins 
tedious and difficult war, and Spam, with its Roman 
civilization and its Latinized towns on the Mediterra- 
nean, suffered severely By the year 71 the country had 
been reconquered by Pompey for Rome, and the two Pompey 
provinces of Hither, and Further Spam were reorganized 
under a somewhat more stringent rule, the tribute in 
some districts of tne larter province being raised, and 
some of the towns in both losing their mumcipal inde- 
pendence In 61 the great Caesar was goveinor cfCsssar. 
Further Spam, and carried the aims of Rome into the 
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imperfectly conquered regionb of the -nest and north -v^ebt, 
the country of the Lusitamana and of the Gahujci, and 
■with a fleet from Gades ib '•aid to ha'vc cecUiUcd a point 
m the north-weat ansiicrine. to Corula But he v.ab too 
short a time in Spain to reduce these Lrrbarous, regions to 
permanent subjection, and the ■'lOih btJl lemniued to Ic 
accomplished In the ciul vai -i.^th Pempej in 49 he 
was in Hither Spam, vanning decisive victoi.-s ovei 
Pompej b geuei-alo, AfiamUb ami Petreits Once more, 
in 45, he had to enter Purthcr Spam at th- Lead ot an 
army, and to defeat hiS rival b tons at Handa, some- 
where probably m the ne^^LbomLood cf CoT-Jova, a 
■victory which made hini undisputed mabter of the Puoman 
The world Spam, ho^^tver the noithcTn pait at kubt, was 
north not thoroughlj subdutil — ‘‘paciLeJ, in Homan pliia^e, 
™ered ambition it wao to 

^ advance the LoaudaiiSb ot empire to the ccean In the 
north was a wJd and wailike highland population, a 
collection of tubes knov>n as the Astures m the north- 
webt, and their neighbours the Cantabri to the east, 
between a mountain lange and the coast, “the last,’’ as 
Gibbon says aivl F^dl, ch i ), “to submit to the 

arms of Rome and the first to thiow ofi the yoke of 
the Arabs ” CLSsar’s flying visit m 61 had done some- 
thing to cow these tribes but ever and again they 
would assert their independence In 27 the emjteror 
Augns- Augustus himself penetrated then strongholds, and he 
passed two years in Spain, decisive victoiies weie won 
over the northern tribes, and then towns and ■villages 
were converted into military posts in the occupation of 
the legionary veterans Such was the origin of Saragossa, 
a modern survival of the name of Ccesar Augusta then 
given to an old to-wn on the Ebro, henceforth an important 
Roman centre m Spam The successes of Augustus were 
commemorated by the same title bestowed on other 
ancient Spanish tjwiis, Biueaia Augusta (Braga) in the 
north-west, Astuiica Augusta (.-istoiga) still further north, 
Ementai Augusta (ilciidr) on the Guadiana, which 
became a Roman city of the first class, — “ the Rome of 
Spam,” as it has been called,— and Pas Augusta, perhaps 
the modern Bedajoz The work of consolidating the 
Roman dominion in Spam was completed in 19 by his 
friend and minister, hlarcus Agiipjia, and now at last 
the “ Cantaber non ante domabilis,” as Horace has it, 
Boman acknowledged Rome’s supremacy Spam was fairly con- 
conquest quered , the warlike peoples of the north were cowed and 
com- broken , the south was thoroughly Romanized, the popula- 
^ ® ® tion having adopted Latin manneis and the Latin tongnie 
Some of the best specimens of Roman architecture, some 
of the finest Roman coins, have been discovered in the 
cities of Spam, which from the time of Augustus became 
rapidly prosperous, and were famous for their schools and 
their scholars Spain, m fact, was more completely 
Roman than any province bejond the limits of Italy 
The countiy which had hitherto harassed Rome with 
incessant risings and insurrections was at last peaceful 
and contented, a happy land which for the next 400 years 
may be said to have had at least no military history 
Thiee Under Augustus the old political constitution into two 
Boman provinces, Further and Hitlier Spam, of which the Ebio 
had been the boundary, was set aside, and exchanged for 
a dmsion into the three provinces of Lusitania, Baetica, 
and Tarraconensis, sometimes spoken of as the “Three 
Spams ” Of these Bsetica, so called from the Baetis (the 
Guadalqmvir), and answering nearly to Andalusia mdu- 
sLve of Granada, was the smallest , Tarraconensis, which 
embraced Hither Spain and the interior and all the north, 
was much the largest Lusitania corresponds to modern 

^ Bmenta, from “emeriti,” soldiers whose term of seiviee had 
expued, — fact, “Teterans from the legion^ ” 


Portugal The centres of administration were — foi Tana- 
conen-'is, Tairaco. for Bntica, Coitiuba foi Luaxtania 
Emcnta Augussta Ti'e may see, in part, on what piin- 
c’plcs this divi'-ion of the country was adopted Lusitania 
and ExtiLV had tolerably di&tiuct features, the latter 
liav mg bcLii from the earliest tunes the most civ ilized and 
the ni'j'^^ tiactalle di-itnet of Spam North of the Tagus 
tame a laueh wilder region, the home of excitable and 
v.aihke tribes this m gieat part, so as to iiiclude the 
C'lUiiti} of the Cdtibcn, vvas throvn into Taiiaconensi'- 
vihich, and al-o Lusitania, were under the empire 
“Cl - an 5 provmcae, ’ the goveinors of them being noiviu- 
ated bj the empcior The smaller aiid quieter pioviure 
of Bmtica was a “ senate’-, piovinee ’ , ana A',, finance^ weie 
under the chaige ot the old republican ofiicial Lnovn a 
“ qumstoi ” The governor of Tairaconensis seems to have 
held decidedly the firot portion m the countiy , lit law! as 
a mattei of course the great ei pait of the arm} imdei his 
command, and he was usually, xt may be piesunied, an. 
ex-consul The governorship, indeed, of thk province 
must have been one of the best appointments in the 
empeiois’ gift 

"Under the empire Spam was divided for the general Spac* 
purposes included under the head of local adniinistiation 
into fourteen “conventus,” that is, provincial pailiaments 
or assemblies made up of a union or combination of 
many commnnities or townships The town oi cit} which 
was the centre of each “conventus” was the place where 
justice was administered to the inhabitants of the distiict 
and would, so far, answer to our assize town In Taiia- 
conensis there were seven of these “couventim, ’ — Tarraco, 

New Carthage, and Caesar Augusta being the chief, m 
Bsetica, four, — Gades and Corcluba being of the number , 
in Lusitania, tbe least populous and civilized distiict, three 
— Emerita Augusta the principal, Pax Julia, perhaps the 
modem Beja, and Scalabis not far from the mouth of the 
Tagus Pliny (the elder), to whom we aie indebted for 
these details, enumerates 360 cities in Spam m the time 
of Vespasian These included ev ery variety of township, — 
the “colouia” which originated in a camp or a settlement 
granted to old soldiers, the town whose inhabitants had 
all been made Roman citizens in the fullest sense (“muni- 
cipium” in Roman phrase, under the empiiej, the town 
that had the infenoi franchise (“jus Latii”), the “free 
town,” which might at any time have its freedom taken 
from it, and the “tributary” town (“ civitas stipendiaria ’ ) 

Spam presented types of all these vaiious communities 
till Vespasian, it is said, gave them all the “jus latu, 
which opened an easy door for the provincials to the full 
privileges of citizenship A native-born Spaniaid might 
now rise to the imperial digmty, as Tiajan did , and the 
Spaniards generally must have felt themselves to all 
intents and purposes Romans 

The provmeiai constitution of Spam was revised anclRe- 
modified to some extent in the 2d century m the™nge 
time, it would seem, of the Antonmes and Hadrian The““^°^ 
vast and unwieldy province of Tarraconensis was sub- 
divided, and the divisions distinguished as Gallcecia (the 
north-west), Caithagmiensis with New Carthage for its 
capital, Tarraconensis (the old name being then still 
retained for one division) with Csesar Augusta for its 
capital, and the Balearic Isles, which had always been 
regarded as Spanish territory Constantine accepted this 
arrangement, including, however, in it a strip of the 
western coast of ALica, part of the old Mauritama, which, 
from an ancient Moorish town, Tinge (Tangier), took the 
name of Tmgitana among the later Roman provinces 

Spam in 256 a d was invaded and ravaged by the Fiankia 
Franks, Tarraco was almost destroyed, and several mvasioi 
flounshing towns reduced to mere villages It was, how- 
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ever, but a pa&bing storm,— the only inteiruption, in fact, 
to the peace and pi asperity of the country during 400 
years With the departure of the Fianks Spain soon 
recovered herself, and -when we next hear of her eaily 
in the 5th centuiy we find coinmeice and civilization 
well established, and cities lankmg among the finest and 
richest in the Roman woild In 409, towevei, the year 
Inroid of the sack of Rome unclei Aiaiic, a tide of baibaiism 
of bar s^Yept over the country , Suevi, Alani, Yandals “ravaged, ’ 
banana ^ quoted by Gibbon (ch 31), 

“ vith equal fuiy the cities and the open country ” Spam, 
long so quiet and prosperous, was bioiight down to the 
lowest depth of miseiy At this point the piecise order 
of events is not quite clearly ascertainable It seems that 
in 414 or 415 a Yisigothic host enteied Spam undei then 
king, Ataulphus, Alaric’s successoi by election, who had 
married Placidia, the sister of Eonorms, empeior of the 
West, son of the gieat Theodosius Ataulphus was now 
Rome’s ally, aud fought as her champiou m Spam against 
Suevi and Yandals A new era seemed to have opened, 
and wo may see m this alliance a prophecy of the ultimate 
fuaion of Latm and Geiman peoples,— the hegmiungs, in 
fact, of the modern woild To Ataulphus, who was 
miudeied at his new capital Baicelona, succeeded after a 
buet mteival in 415 Waha, a warlike and ambitious chief, 
who may he said to have established the Yisigothic or 
West-Gothic kingdom m Sjtain on the imm of the old 
Roman province Waha concluded a treaty with the 
empeior Hononus, and, putting himself at the head of his 
hiavo Goths, in a three years’ var he destroyed oi diove 
into lemote corners the baibaious hordes of Yandals, 
Alani, and Suevi that had settled down in the countiy 
Spam, thus reconquered, was nominally subject to Rome, 
but soon became really indepondcnt and began to be the 
seat of a Chnstian civilization 

Section II — Spain under the West-Goths 
The West-Gothic or Yisigothic kingdom in Spam, 
founded by Waha, lasted for nearly three centuries, fiom 
418 to 711, when it fell before the Aiab or )Saiacen inva- 
sion Toulouse was its hoadquarteis, hoie was held the 
coiut of tlio West-Gothic kings, while Toledo became the 
centio of admimstiation foi Spam The relations of the 
West-Goihs with Rome varied from tunc to time some- 
times they wore bet friendly alhes, somctmies, nominally 
at least, her dependants , sometimes they lose in lovoli and 
Walia were her ojien enemies Waha, after his victories m Spam, 
professed to restore the country as once more a Roman pio- 
vmce to the mle of the emperor Tlonorras, and again wo 
hear of the oppiessions of imperial officers and functionaiias, 
which seem to have been even more intolerable to the 
Spaniaids than the strifes and wars of Yandals, Alani, and 
Suevi hToi wcio these troubles finally ended, Waha had 
by no moans thoroughly consolidated his conquests , and 
the West-Gothic kingdom in Spam cannot be said to have 
been fiimly established till the Cth century In northern 
Spain, in Galicia more especially, the Yandals and Suevi 
still had settlements, and were quanelsome neighbours. 
In 128 they routed an allied army of Romans and Goths, 
and overran the .southern districts, plundering some of the 
chief cities on the coast before they quitted the country 
for Africa under thou king, the famous and savage Gen- 
senc The Suovi yet remained, but at the solicitation of 
tho Romanized Spamsh piovmcials of the .southern cities, 
who felt ihemsolvcs threatened with ntier extinction by 
these harhaiians, Rome offered its inteivention, which was 
effectually cairied out by tho king of the West-Goths, 
Tiieo Tlicodouc IT, giandsou of Alarm Crossing the Pyrenees 
done, 11 ^ 45 6, as Rome’s i opi osentati ve and ally, Theodoric crushed 
the iSuevi by a docisivo victory in the north-west of Spam, 


[nitoTouy, 

near Astoiga It would seem that from this time the 
Snevic power was confined within the limits of Galicia, 
which became m fact a mere dependency of the West- 
Gothie kingdom Theodoiic’s victories, so far from 
strengthemng Rome’s hold on Spam, greatly weakened it , 
and tbs was what he himself really intended He did 
not even make a pretence of restoimg the countiy to the 
imperial rule Hishrothei aud successor Em ic’- (466-485) Eunc 
persistently defied the empire, completing Theodoiic’s 
work, and establishing by further successes in Spam, 
earned into itsiemotest western districts, the West-Gothic 
kmgdomin that countiy in full and avowed independence 
Euric was something more than a successful warrior lie 
aspired to he a legislator, and he had the “ customs of the 
Goths” iccoided m writing and embodied in a code 
The woik was continued by his successor Alaiie II m the 
beginning of the 6th century, under the snpeiintendence 
of civil and ecclesiastical lawyers, and it was based mainly 
on what was known as the Theodosian code (see Reeti- 
AEiUM Alakicanum) The lesult was that a thoroughly 
Roman character was impressed on the West Gothic legis- 
lation, and that Roman institutions, ideas, and manners 
long survived in Spam With the conversion oi the West- 
Goths from Ananism to tho orthodox faith in the latter 
pdit of the 6th century, under then king Eecaied (586- Eecaied 
589), came m new influences and a gieat accession of 
power to the ecclesiastics Recaied was the first Catholic 
king of Spam With the zeal of a convert he set himself 
to root out Aiianism, burning Arian books of theology and 
frightening his Aiian bishops into the profession ot tho 
Catholic belief He seems to have been thoioughly suc- 
cessful, and iichly endowed churches and monasteiies grew 
up 111 eveiy part of Spam. Pope Giegoiy the Gieat 
acbiowledged the good woik of Recared by a gift of 
sacicd lelics Unhappily the seeds of bigotry and religious The Jews 
intolerance had been sown, and with the beginning of tho 
7th eenluiy came a savage poisecution of the Jews, multi- 
tudes of whom had long been settled in Spam and had 
thiiven, as elsewheio, by trade and industry The Jew 
up to this time seems to have found in Spam a paiticulaily 
safe and comfoitable home Now, at tho instance of a 
West Gothic lang, ho was so cruelly ^ oppiessed and pei- 
sccuted that even the Catholic cleigy interposed to some 
extent on his behalf A dociee foi tho expulsion of the 
cnliio Jewish community was pi omulgalcd on one occasion 
with the sanction ot the council of Toledo, hut the Jew 
still held Ins giomid in Spam and piospoied and grew 
nch, and lus picsenco in the country coiitiibuted to the 
rapid spread of Aiab conquest in tho next ccntiuy 

Among the most conspicuous features of tho West- Eoatmes 
Gothic kingdom m Spam we may note elective ® 
monarchy, the great and indeed overshadowing power 
of tho church, an aristocracy which bad in its hands a 
very largo part of tho administration, a uniform code of 
laws for all Spaniards, with both a distinctly Roman and 
ecclesiastical impress ou it The church on the whole 
seems to have been tho guiding apiiit, and the Sjianish 
bishops and clergy were hold in high esteem foi then 
learning and virtue It was they who mainly inspired 
the legislation of tho great national councils of Toledo, 
which to the West-Goths of Spam weio what tho Witena- 
gomot was to our Saxon ancestors The church was the 
ccutie round which tho whole of society moved In this 
fact we see foreshadowed much of the future of Spanish 
history, the supremacy of ecclesiastics, the extraordinary 
powers of the Inqmsiiion It had from the fust its evil 

^ Eoijc w saiiT. to Imvo as9£iii‘>iiiat8il lus lirolher Thoodouc 

® Ninety Ihouband Jews wore compelled to lecttivo baptism (Gibbon's 
Decline and Fall, ch 37) 

^ Limited, however, to pme Gothic blood 
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Side in tendencies to bigotry and persecution, but it vas 
it tbe same time the means of giving Spain laws veiy far 
above the aveiage ideas of a barbarous people, — lavs indeed 
■which in many respects were rational, humane, enlightened, 
often combining the wisdom of old Rome with the kindly 
spirit of Christianity The West-Gothic code recognized 
the equality of all men in the eye of the law , such bai- 
baiisms as the assessment of a man’s value according to 
Ins rank and position, or judicial combat or tiial by oideal, 
find no place in it It had ceitainly great merits, its 
weakness seems to have been in leaving too much scope 
on one side to the king, on the othei to the clergy 
Between the lojal and the ecclesiastical powers individual 
freedom was liable to disappear There was a danger, 
too, of human thought and speculation being wholly 
absorbed into theology In anything hke general litera- 
ture Spain seems to have been decidedly poor during this 
period, while among her neighboins in the south of Gaul 
Gieek philosophy was a fashionable study, testifying to 
the piesence of considerable intellectual activity Spam 
nndei its West Gothic kings and its Catholic clergy may 
have been a faiily well governed countiy, but long befoie 
the end came there must have been languor and decay 
amongst its people After the conquest of Africa by 
Beiisanus for the emperor Justinian, it seemed possible 
that the country might be once again annexed to the 
empire as a province , and an unsuccessful candidate for 
the throne, — which, it will be remembeied, was elective, — 
went so tar as to conclude a treaty of alhance, and actually 
to cede to the tioops of the empiie seveial towns on the 
Mediterranean coast That a Gothic king should con- 
descend to ask support from such a quaiter, and allow 
himself to be spoken of as in any sense the empire’s 
vassal, marks a very decided decline in the old inde- 
pendent spirit of the nation We may ceitainly assume 
that repeated disputes as to the loyal succession had 
undermined its power for resistance, and the numeious 
and not veiy well afiected Jewish colony in their midst 
must have been a peinianent source of dangei By the 
end of the 7th ceiituiy noithein Africa to the Stiaits of 
Gibraltar had passed wholly undei Saracenic dominion 
The struggle had been long and hard, and the West- 
Gothic kings, who had recovered the towns on the 
southern coasts, and even made some small conquests on 
the African shores, had done something to prolong it , but 
in 710 a little band of Saracens landed unopposed at 
Gibraltar, returned m safety, and urged their brethren at 
once to cross the straits and take possession of the 
country In the following year (711) Tdrik, at the head 
of about 5000 Saracen volunteers, entered Spam A great 
Gothic army under Roderick, “ the last of the Goths,” was 
routed in the neighbourhood of Xeres on the Guadalete, 
and the Arab or Saracenic conquest of Spam, with the 
exception of the mountainous distiicts of the north, was 
accomplished with amazing ease and rapidity Anything 
like a vigorous national resistance seems to have been too 
much for the Spaniards, enervated as they were by long 
familiarity with Roman civilization ^ (w J B ) 

Seotioh III — Medieval Histobt 

The Arab invasion of Spam had been intended by Miisd, 
the governor of Afiica, to be meiely a plundering raid 
(compare Mohammedanism, vol xvi p 573) A single 

^ For tlisWest Gothic lungdom in Spam, GiTihon's Beehne and Fall 
should he conmltsd, chapters 81, 36, 37, 38, 41, 51 In note 122 
(oh 38) he remarks on the obscuiity of the subject, Spam havmg had 
dumg this period no cliromoler like Bede for the Saxons oi Gregory 
of Tours for the Franks As to the West Gothic laws, there is a good 
deal of easily accessible infoimation m Guizot’s Etdory of Ci'mlmd%cm, 
lectures 3, ^ 10, 11 Compare Eoman Law, vol xx p 712, and 
Salio Law, vol rxi p 216, section (11) 


unexpected success turned it into a conquest TAiik had 
already made himself mastei of Cordova and Toledo when 
MhsA arrived from Africa and rewaided his too successful 
lieutenant by consigning him to prison But his military 
ability was too valuable to be dispensed with, and he was 
speedily i eleased to aid m completing the conquest Within 
four jeais the 'whole Peninsula, except the mountainous 
districts in the noith, had submitted to the invaders It 
was now Musd’s turn to suffer fiom the jealousy of his 
supenoi Recalled to Damascus by Wahd, he arrived just 
after the caliph’s death, and at once fell under the dis- 
pleasure of his successor Suleiman His sons, who had 
been left to lule in Spam, weie involved m his disgrace, 
and the father aied brokeu-heaited on a pilgrimage to 
Mecca 

Few things m histoiy are more remarkable than xhe Causes 
ease with which Spain, a country natiually fitted for of its 
defence, was subdued by a mere handful of invaders success. 
The usual causes assigned are the misgovernment of the 
Visigoths, the excessive influence enjoyed by the cleiical 
caste, internal factions and jealousies, and the discontent 
of numerous classes, and especially of the Jews All of 
these doubtless co operated to facilitate the conquest and 
to weaken the power of resistance, but the real cause is to 
be sought m the fact that the Visigoths had never really 
amalgamated with the conquered population The mass 
of the inhabitants regarded their rulers as aliens, and had 
no reason to resent a change of mastei s This feeling 
was strengthened by the conduct of their new conqiieiors 
The Arab invasion undoubtedly hiought with it consider- 
able bloodshed and desti notion of property, but it was 
meiciful when compared with the pievioiis inroads of 
the German tribes, and in the end it proved a blessing 
rathei than a curse to the country To all who submitted 
the Aiahs left their laws and customs, and allowed them 
to be aclmmisteied by their own officials The cultivation 
of the fields was left to the natives, and the oveithrow of 
the privileged classes gave rise to a system of small hold- 
ings or piopeities, which was one of the causes of the 
flourishing condition of agriculture under Arab rule The 
slaves found their lot much improved under a religion 
which taught that the enfranchisement of a slave wns a 
I meritorious action The Jews, as they had suffered most 
under the Visigoths, wmre the chief gamers from a con- 
quest which they haR greatly contributed to bring about, 

But nothing was so mfluential m securing ready submission Toler- 
to the Arabs as then tolerance in rehgious matters Even 
the most bigoted adheients of Islam found a practical 
check to their zeal for proselytism m the loss that would 
accrue to the exchequer The Christians had to pay a 
poll-tax, which varied according to the class to which they 
belonged All propel ty was subject to the Ihar^, a tax 
proportioned to the piodiice of the soil, but conveits to 
Mohammedanism were excused from the poll-tax A cleri- 
cal chronicler of the 8th century, wlule bewailing the sub- 
jection of Spam to an alien race, says nothing against the 
conquerors as the piofessors of a hostile religion His 
silence is an eloquent testimony to the haughty tolerance 
of the Arabs 

As fame went ou, and the Arabs felt more secure in 
then position, their rule became not unnaturally haisher 
Many of the treaties which had secured favourable terms 
to the conquered weie bioken, and the Christians were 
provoked to resistance by peisecution A notable instance 
of this was the edict making circumcision compulsory for 
Christians as well as Moslems Gi eater hardships still 
were endured by the “renegades,” most of whom had 
embraced Mohammedanism from a desire for safety or for 
temporal gam, and who found that return to the old faith 
was blocked both to themselves and to their children by 
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tlie law \\liicli pumslied, a peiveited MiiSbulmaa witli 
dsatli At tlie same time then social positioa T\as intolei- 
able, and they weie excluded fiom all lueiative offices and 
irom all sliaie lu the government Then discontent led 
to uunieious and stubborn lebelhons, but they belong to 
a latci peuod, and in the 8th centuiy the chionicleib 
lecoid only a biugle using, that of the Chiistians of Beja, 
and they seem to have been merely the tools of an 
ambitious Arab cbicitain 

Molum It iras fortunate foi tbe Arabs that they succeeded at 
luwku 111 Gonciliatiiig the natives, as otheiwise then lule m 
diucoub Pcmnsula would have been shortlived luteinal 
discoid ofieicd the Christians an easy opportunity for suc- 
cebstul revolt if they had chosen to avail themselves of it 
The couqueiois wcie united hy lehgion but not by race 
AVhen the tUbk of conquest was achieved, and the need foi 
unity was removed by the submission of the vast majoiity 
of the natives, quanels aiose between the vaiious laces 
which had taken part in the invasion Besides tbe Arabs 
proper, who regarded themselves as the tiiio conquering 
laco, there weic Bcibcis or Moois, Egyptians, and Hyuans 
tSo difficult was li to [)i event thou quairels that it was 
iound nocessaiy to subdivide the conqueiod temtoiy and 
to allot &o{)aiate settlements to the difieienb tzibes, a 
nieasuie which only tended to poipctuato then dificicucos 
Mattel b we 10 made w'oise by the constant eiiorts of 
ambitious chieftains to luiso tliomselvcs to power oi to 
rum then mom successful equals The fust foity years of 
Aiab uilo m Spam am a penod of woeful confusion, and 
it is difficult even to onumeiate the names of the cmiib 
who lollovvcd each otlici in rapid siicceasion The groat 
ompnc of the Arabs began to foil to pieces as soon as it 
had leached its greatest extent A movement whoso end 
was conquest began to fail dimctly it ceased toconquei. 
The oveithiow ol the Omayyad dynasty by the Abbasids 
was a pioof that disoidei piovailed at the ceutio The 
txtiemitios movitably displayed the same symptoms 
Each now caliph sent a fiesh emn to Spam, the governor 
of Atuca claimed to mteifcie in the atlaiis of a pioviiicc 
which had been couquemd hy one ol his piedecessois , and 
the native cluels worn often im willing to submit to a now 
uilei whose aiiival was the lesult of a revolution m which 
they had no shaic and which they would have pi evented 
It they could A eajiablo and cneigetic goveinoi, con- 
fioutod with inteuial dibsension and always dicading the 
ainval ol a suecessoi to supeiscde him, could only Jevibo 
one way of solving the problem The Aiabs wore unable 
to live at peace, and the one moans of pievonting them 
fiom warring with each othei was to find them new lands 
to eompici Ilenco eamo the fioquent invasions of Uaiil, 
now luled by the degonemte Mei wings, whieli resulted 
in the conquest ol the piovincos of Be])timania and Mar- 
bonne, and at one time thieatcnod to subject the whole of 
vvoBtein Euiope to the successoi of Mohammed But the 
battles of Toulouse (721) and of Toms (732) checked the 
advance of the Moslems, and by 759 they bad boon com- 
pelled to retiie Irom all possessions beyond the Pyrenees 
Thus thrown back upon tlie pemnsula, it scorned probable 
that thoir cuipiic in Spam vrould speedily succumb to the 
disiaptivG foices which had no longer any oxleinal outlet 
Omav- Fiom this fate the Arab power was saved by 'Abd al- 
Itahmdn (Abdemmo), the one siirvivoi of the Omayyad 
'Al)il il dynasty, wdio succeeded after a long series of lomanlic 
lliluz'hi advoutiucs in escaping from the general massacre of liia 
family (see vol xvi p 578) His amval in the Pciunsula 
wms welcomed by those Arab chieftains wdio had cudB of 
then own to gam or who saw how iinposaiblo it was foi 
(Spain to be ruled liom a distant centre Iffio Damascus oi 
Baglidad. The rcviislancc of the Abbasid emus, Yiisuf and 
‘AH b Moghfth, was overcome and ‘Abd al lffilua<,ln was 


enabled to found a new Omajyad djnasty at Cordova 
He and hm immediate sncccssoii sceu to have contented 
themselves with the title of emu, but all connexion with 
the eastern caliphate was cut off, and Spam became inde- 
pendent undei its new ruicis The ibign of 'Abd al- 
Puahman I was spent in almost constant warfare Mo 
soonei had he i educed the southern provinces than a revolt 
bioke out in Saragossa under Hoscin b Yahj^a Driven 
fiom Spam, where ho had laised the black standard of the 
Abbasid caliph, Plosein fled to the couit of Charlemagne 
and imploied Ins assistance The Frankish army icstoied 
Hosein to power, but on its return was almost destroyed by 
the Basque mountaineers in the famous valley of Bonces- 
valles (778) After a siege of two }oais Saiagossa was 
taken, Hosem was put to death as a lehcl, and the whole 
coiintiy up to the Pjieiiccs was compelled to submit to 
the Omayyad A formidable rising of the sons of Yiisut 
vras put down in 786, and 'Abd al-Bahinffii was enabled to 
devote the last two yeais of his litc to the aits of peace 
and to the constiuction of his famous mosque at Coidova 
Bofoio hib death bo settled the succession on his thud son, 
Ilisham, who had been bom m Spam, and compelled his 
followers and his eldci sons to sw eai tealty 
Hishu'im’s leign, which lasted only eight jears (788- iIisliAm 
700), was comparatively uneventful Ho was successful 
ill foiling the attempt of his eldoi brothers to seize the 
throne, but a piojccted mvasion of Gaul was lepulsed by 
the com age of the count of Toulouse Hishim was a 
devotee, — strict in the poiformaiico of religious duties and 
absoibed in woiks oi chanty Ho ooinpletod the mosque 
which Ins father had begun, and cndoavouied to make 
Cordova the educational centie of Islam His son and 
succcssoi, Al-Hakam, was of a veiy dilfciont tempciaraent Al- 
With a keen enjoyment of Iho pleasures of life, Al-Hakam IHIuun 
disrcgaidod the picccpts of the Horan which forbade the 
use of wine, and his lax piactices iiritaled the jallh, 
the “ scribes ” of Mohammedamsni Tho inability of the 
Aiabs to adapt themselves to a life of peace found expres- 
sion in a uuniboi of isolated iisingR, of which tho most 
notable took place in Toledo and Coidova The inhabit- 
ants of Toledo had novoi forgotten that then city had 
once been the capital ol Spam, and most of them belonged 
to the class of “loucgadcs,” who had no real attachment 
to tho dimnnant faith Al-lTalvam detcuumed to snppicss 
Ihou dihcoutont by a iioiabio act of uuel treachery 
Feigning tho most complete goodwill, ho invited the chief 
titmous to a l)anf(uet lu honom ol the piescnce of Ins son 
m Toledo As they entered tho dooi they wcio conducted 
to an mnoi chamber audmai-.baciod by a band of assassins 
J\loru than seven hundred are said to have perished on this 
“ day ol the fosse” (8o7), and the CitizeiiH, deprived of their 
leaders, suhnuUed with the toipoi of dusiiau’ The fate oi 
Toledo teiiified the Cordovans, and jiosLjioncd then using 
for seven years But m 811 the luuulei of a blacksmith 
by one ot Al-Kakain’s bodyguaul piovoked a terrible 
outbreak J’esiogod in his palace by the mfuuatcd mob, 
AlJIakam only escaped dcvith by Ins own coolness and 
piebonoo of mind A detachment of las guard was sent 
to flic tho houses of the eiti/ous \ the mob huriied off to 
save their familieb and goods, and a sudden charge of the 
cniir and lus soldiers thiow them into complete disoidcr 
With j^Kilitic iaoveuty Al Ilakaui destroyed a wdiolo quailor 
of the city and coudomned all the inhabitants to exile. 

Fait of them found a now home in Africa, but otliois, 
aftci a tempoiaiy sojourn m Alexandria, conquered Crete, 
where they founded a dynasty, which lasted till 961, when 
tho i&Iand was locoveiod by iho Greeks. Tho faWis, the 
leul mstigatom of tho rebellion, were treated willi con- 
spicuous leuicucy, and thou leadei, Taliit, w'afa oven 
admitted to Al Ilakani’s favour 
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Chris By tlie end of tlie 8tli century it had become evident 
TiAn that the Arabs had committed a great eiror in not reduc- 
States whole Peninsula, and that the contemptuous 

indifference with which they had left the noitherii 
mountains to a handful of lefugees wass destined to bung 
its own puniahment The eaily histoiy of the Chiistian 
states of Spam is wiapped in a mist of fable and legend, 
but it IS not haid to di&cern the mam outlines A scanty 
band of waruors, headed by Pelayo, piobably a membei 
of the Yisigothic royal family, found refuge m the ca\e ot 
Covadonga, among the macceiaible mountains of Astuiias 
Then own biaveiy and the difficulties of the countiy 
enabled them to hold their own, and they became the 
rallying point foi all who picfeiied a life of haidship to 
slavish submission The f oi mation of a Chi istian kingdom 

was the work of Pelajo’s grandson, Alfonso I, who seized 
the opportunity when the Aiabs were occupied in the 
disputes attending the accession of ‘Ahd al Eahman I 
After duiiHg the Berbers from Galicia, Alfonso adianced 
with his victoiious tioops as fai as the Douio But he 
had not followers enough to colonize the conqueied 
territory, and contented himself with the northern 

distiicts, leaving a deseit to foim a natmal boundaiy 

between himself and the Moors Alfonso’s son and 

successor, Piuela I (7G5-775), fixed his capital at Oviedo, 

but the gieatei pait of his leigu was occupied with the 
suppression of inteinal disoideis, and ho ultimately fell 
a victim to assassiuatioQ His thioue w^as successful!} 
usurped by his cousin Ameha and his nephew Silo, 
both of whom sought security against domestic enemies in 
an alliance with Abd al-Rahman On the death of Silo 
(784) a paity among the nobles elected Fiuela’s son, 
Alfonso 11, but foi siv }eais the western half of the 
kingdom obeyed a bastard son of Alfonso I by a Moorish 
captive, mcknamed fiom his ongm El Mauiecato Undei 
Alfonso the Chaste, whose long leign lasted till 8 12, the 
Christian kingdom of Oviedo was fiimly established It 
IS impossible to find any accuiate account of his achieve- 
ments The monkish chiomclois aie hardly trustworthy 
authoiities foi militaiy histoiy, and they piefei to confine 
themselves to the moie congenial subject of the found- 
ing and endowment of chinches The discovery of the 
pretended tomb of St James at Compostella is m then 
eyes the greatest event of the leign, and it undoubtedly 
aided to give a religious chaiactei to the war which was 
destined to be the great crusade of the west 

Alfonso II’s leign witne&sed the establishment of 
anothei Christian state m Spam Chailes the Great had 
been too much occupied ekewheie to avenge the gi‘eat 
clisastei at Eoncesvalles, but he was only waiting for his 
opportunity This was offered m 800 by the tieacheiy of 
anothei goveinoi of Saiagossa, who liadievolted against 
Al-Hakam and sought assistance fiom the Franks 
Charles himself was on his way to Italy to assume the 
imperial crown, but he sent his son Louis across the 
Pyrenees In Ins first campaign Louis reached the Ebro, 
but he had to retiun m 801 to vanquish the obstinate 
lesistance of Barcelona The administration of the 
“ Spanish mark” was entrusted to Beia, a man of Gothic 
descent, who proved fully capable of the task imposed 
upon him The attacks of the Arabs were lepulsed, and 
then last possessions beyond the Ebro were lost in 811, 
when Tortosa, after a siege of two years, succumbed to the 
forces winch Louis the Pious had again led over the 
mountains Heneefoith the province was ruled by the 
counts of Barcelona, as representatives of the Fiankish 
kings 

To avoid the difficulty of fiequent transitions, it will be 
best to sketch in advance the mam outlines of the history 
of the Chnstian states down to the formation of the three 
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kingdoms of Aragon, Castile, and FFavarre, leaving their 
relations wnth the Moors to be narrated in connexion with 
the cahphate ot Cordova It is impossible to do much 
more than tiace the dynastic and geographical changes, as 
then mutual quaiiels are intricate and weaiisome, and of 
little impoitance except as prolonging the rule of the 
Aiabs m the Peninsula The county of Barcelona may be C'onnty o 
dismissed with a few w^oids It continued for some time Barcelona 
to he subject to Fiankish suzeiamty, and it suffered fiom 
the d^soideis that followed the bieak-up of Charles the ^ ' 

Gieat’s empiic Beia. its fiist count, was exiled, and his 
succe&soi, Eeiuhaid, plajed a prominent pa’’t in the 
mtugnes of that troubled period At one moment he 
added Septimania to the Spanish mark, at anothei he was 
disgraced and exiled, and fanall} he was tieacherously 
muideied In the latei pait of the 9th century all 
connexion wdh Scptimama was cut off, and Wilfrid the 
Haiiy (d 907) was able to make the county hereditary 
in his family With its mixed population and its long 
line of coast the county of Baicelona, or Catalonia as 
it came to be called, wms moie involved lu the affairs of 
Gaul than of Spam Berengar I annexed the county of 
Carcassonne and othei distiicts north of the Pyrenees 
(about 1050-1076), and Eeiengai III (1092-1131) 
obtained Provence by marriage On the latter’s death 
Cataloma and the trausmontane teiiitories were divided 
between his two sons, and in 1150 Beiengar IV, by 
maiiiage with Queen Petionilla, obtained the kingdom of 
Aragon, with which Catalonia was henceforth united 

The history of Oviedo is more important and more limgdom 
complicated Alfonso II’s successors, Eamiro I (842- Oviedo 
850) and Oidofio I (850-866), had to contend both with 
the great nobles, who aimed at independence, and with 
the Basques, who had nevei learnt to submit to oideily 
lule Alfonso III , in a long leiga of nearly fifty years 
(866-910), won the title of “The Gieaf’from the suc- 
cess which attended his aims While his plundering 
laicls extended as far as Coimbia and Lisbon, he really 
advanced his fiontieis to the Bouro, and in order to defend 
these moie exposed temtoiies he transferred his capital 
from Oviedo to Leon, on the further side of the mountains 
In accoi dance wnth the universal custom of the Germans, 

Alfonso divided his temtoiies among his three sons, 

Gaicia leceivmg the southern distiicts with Leon as a 
capital, OidoSo II western Galicia, and Fruela II the 
oiigmal district louud Oviedo In 931, however, the 
kingdom was agam united under Eamiio II, a son of 
Ordouo II , and heneefoith called after the new capital, 

Leon XJndei Eamiro, a great wairior against the Arabs, 
we fiist hear of a district that was destined to become the 
most mipoitant m Spam The border territory, a march 
to the south-east of Leon, previously Barduha, was now 
known as Castile, from the number of castles that had 
been laised to hold it agamst the infidels Its count, 

Fernau Gonzales, was the most powerful noble in the 
kingdom of Leon, and sought to make himself inde- 
pendent Eamiro reduced him to submission and then 
bound him to his side by marrying his eldest son to the 
count’s daughter Oidouo III (950-957) sought to 
emulate his father’s achievements agamst the Arabs, but 
was hampered by the revolt of his brother Sancho and 
his father-in law Fernan Gonzales Sancho I (957-966) 
found an enemy in his recent ally, who attempted to 
place a rival kmg upon the throne, and he could only 
piocure lestoration to his kingdom by an alhance with 
the caliph of Cordova This alliance lasted during the 
minority of bs son, Eamiro III (966-982), who was 
deposed by the malcontent nobles in favour of his uncle, 
Bermudo II (982-999) The lattei, too mild a ruler for 
such troubled times, had a haid struggle against domestic 
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treachery and foreign enemies, and left a desolate kingdom 
to his son Alfonso V Alfonso succeeded in restoring 
order, and to his reign aie attributed the most important 
of the os, on which were based the local institutions 
of his kingdom 

hisa of Meanwhile a new kingdom had spiung up to the east 

Nwaiie, Qf LgQj;i^ which for a time seemed likely to become the 

011 ^' chief state of Chiistian Spam The district in the western 

Aia'>-on Pyrenees bordering on the Bay of Biscay was the most 
defensible position in the Peninsula It was theie that 
the Basques had held out against the German mvadeis, 
and that the Suevi had found a lefuge fiom the Visigoths 
The sovereignty of the Moslems and of the Pranks had 
been in turn acknowledged, but had never been more 
than nominal About the beginning of the 10th century 
Sancho founded heie the kingdom of Navarre, and he 
succeeded in extending his rule as far as the lowei Ebro 
His means of defence were primitive but efficient Wben 
attacked by the infidels in overwhelming numbers he 
re tiled to the inaccessible mountains, and lecovered the 
lost giound as soon as the enemy had turned his back 
His giandson, Saucho the Gieat (970-1035), profited by 
the disasters which befel Leon He mauied the sistei of 
Garcia, count of Castile, and when his biotliei-in-law fell 
a victim to a conspuacy he seized the opportunity to 
avenge his death by annexing the northern portion of his 
countiy In 1034 he picked a quaiiel with Bermudo III 
(1028-1037), the son and succossoi of Alfon&o V, and 
conquered eastern Leon as far ns the iiver Cea Moie 
important still weie his acquisitions in the south east of 
Navane Partly by marriage connexions, and paitly by 
the sword, he obtained possession of the counties of 
Aiagon, Sobrarbe, and Pabagoi^a, winch had for years 
been struggling to maintam then independence against 
the Mussulman govemoi ot Satagossa These considei- 
able tonifcories Sancho divided on his death (1035) among 
his four sons, and the division is an impoitant event in 
the lustoiy of Spain Gaicia, the oldest, received Navane, 
with a small district on the right hank of the Ebro, 
Feidmand, the second son, obtained Oastile, with the 
addition of the clistiict of Palencia, winch had been 
vviested from Leon, the counties of llibagoiga and 
Sobiarbo passed to Gonzalo, and that of Aiagon to 
Bamiro, a bastaid 

The death ofBancho the Gicat seemed to offei Beimudo 
III an opportunity for ipcoveimgliis lost tcintories, and 
he at ouco collected his foicea to attack Ferdinand Iti a 
pitched battle near the iivcr Cart ion, Bermudo was 
defeated and killed, and the conqueror at once annexed 
Leon with its dependencies— Galicia and Asturias — to his 
new kingdom of Castile (1037), The oldest brother, 
Garcia, resented a change which thicatoned to deprive 
Navaire of the pre-eminence which it had enjoyed undor 
lus father To gratify Ins jealousy ho did not sciuplo 
to ally himself with the emirs of Saiagossa and Tudela 
But in the battle of Atapueica (1054) t;he imnatuial 
coalition was defeated, Qaicia lost his life on tlio field, 
and Ferdinand added to Castile the distiict on tho right 
of the Ebro, leaving the rest of Navane to his nephew, 
Sancho IV Meanwhile llatniro, equally ambitious and 
successful, got rid of his brother Gonzales, and seized 
upon Sobraibe and Bibagorga to foim, with his own 
inlieiitancG, tho kingdom of Aragon Henceforth tlie 
history of Christian Bpaiu centres lound the two great 
states of Castile and Aragon Leon, much to tho disgust 
of its mhabitants, becomes a province of the foiinor, and 
Nnvairo is soon altenvaids deprived of independence by 
its more powerful noighbom 

Wo must now loturn to tho history of tho Arabs 
Under 'Abd al-Balim.in II (822-852), one of tho mildest 
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and most cultivated of the Omayyad dynasty, began a Omay- 
peiiodof disorder and anarchy which might have nnn p.d ~rxDs 
Ins power if the noithem states had been prepared to 
take advantage of it Toledo, which had lecovered its, 
independence soon after the “ day of the fosse,” was not ^ahmoQ 
1 educed until after a desperate stiuggle of eight yeais, n 
and then its fall was mainly due to internal quarrels 
Moie &euou'5 was the growing spirit of insuboidination 
among the Chiistian population of the south In spite of 
the toleiance with which they were tieated, the puests 
persisted m pieachiug against the lule of the infidel 
Undei the leadeiship of Eulogms and his friend Alvaro, 
a fanatical sect was formed which sought to emulate the 
gloiy of the eaily martyis So averse was the Govern- 
ment to lesoit to peisecutiou that it was only by publicly 
blaspheming Mohammed that they could bring themselves 
under the penalties of the law Eleven persons were put 
to death foi such conduct, who are celebiatecl in Spanish 
histoiy as the “maityis of Coidova” It was in vain 
that the moderate paity denounced their conduct as 
wanton suicide, the enthusiasts persisted in their defiant 
conduct Mohammed (852-866), steiner and moie nai- Moliam- 
low-miuded than his predecessoi, was not imwillmg to ®etl 
take lepiessive moasuies, and the execution of Eulogms, 
who had been chosen aichbisliop of Toledo, seems to have 
checked for a time the thirst for maityidom But the 
movement had succeeded m provoking a feeling of dis- 
trust between the two leligions, and it was difficult to 
lefcnrn to the old attitude of easy tolerance The “rene- 
gades” found then position alteied for the worse, and 
undei Mohammed they vveie jealously excluded from all 
the highei offices of state 

A senes of revolts showed how pievalont was the feel- 
ing of discontent The Gothic family of Benl-Casi, which 
had embraced Mohammedanism m oicloi to advance itself, 
had become extremely poweiful in Aiagon MiisA, the 
head of this family, made himself mastei of ISaragossa, 

Tudela, and Iluesca, concluded a close alliance with 
Toledo, which had again lecovered its indepondenco, and 
claimed to bo tho “ third king in Spam ” MiisA’s death 
in 863, in a wai with Oidouo I of Oviedo, enabled 
Mohammed to regain Tudela and Saiagossa, but his 
tioops were soon expelled by Mi'isfi’s sons, and tho Benf- 
Casi, with the hcli) of Alfonso III , woio foi a long timo 
able to bid defiance lo tho authouty of tho emu About 
tho same time an independent state was foimcd in tho 
west by [bn-Mciwdn, a loiiogade of Meuda But by far 
the most formidable of theso risings was that of 'Omai b 
Hafsiin, who began as a biigand in the mountains of 
Andalusia, but whose castle at Bohastro became tho 
centre of all tho dissatisfied Christians and icnogades of 
tho south Neither Mohammed nor his son and successor 
Mondhu (886-888) could leduce this impregnable f or ti ess, 
and for years ‘Omar was the real ruler of Andalusia His 
authority was far greater than that of tho emus had ever 
been, his administiation of justice was rude but officient, 
and the Arab histoiians maintain that a gni laden with 
tieasme could in his time cross tho mountains m safety 

Thepicmature death of Mondhir, a brave and chivahoiis 
pimce, gave tho succession to his brother ‘Abdallah (888- 'Akdallah. 
902), who ascended the throne at a very critical inomont 
Not only had tho rising of tho Christians and renegades 
assumed an almost national character, but the Arab nobles 
had taken advantage of tho general disorder to assume 
the independence that was so congenial to them ‘Abd- 
allah, considering the latter danger the more formidable, 
souglit to gam over tho Spaniards, and oven olleied Ibn 
Hafsfin tho goveinmont of Begio, on condition that ho 
would acknowledge himself as sovereign But tho 
negotiation came to nothing, and tho only result was to 
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provoke tke indigiaatioii of his own. race against the emir In his later years ‘Abd al-Eahtndn was less nnifoimly 
Lackily for him the Spaniards had an old debt to pay ofE successful The Arabs w’eie disgusted by his policy of 
against the Arabs, who had long tieated them with excluding the nobles from all shaie in the government 
insufferable contempt In various districts a desperate and of filling the chief offices with “Slavs,” the generic 
civil war broke out, which was destructive of all law and title for all foieign seivants of the court Eamiro II 
ordei, but was not directly aimed against the central had succeeded lu lestoring unity to Leon, and resumed 
Government The most violent struggle -was in the pro- the wailike policy of his piedecessors In 939 he inflicted 
Vince of Elviia, wheie for a time the natues got the a serious defeat upon the ai my of the caliph at Alhandega, 
uppei hand, and it was only after a desperate conflict that and was only prevented from following up his victory by 
the Arab domination was maintamed by the heroism of a quarrel with the famous count of Castile, Fernan Gon- 
two successive leadeis, SauwAr and Sa'id In Seville a zales The divisions which followed Ramiro’s death were 
similar contest aiose, and 'Abdallah, after attempting m an additional advantage to 'Abd al-EalimAn , andm 960 he 
vam to hold the balance between the two parties, was at gamed the most conspicuous success of his leign when his 
last compelled to espouse the cause of the Aiahs An tioops restoied the deposed Sancho I to the thione of 
insurrection, m which the life of Mohammed, the emir’s Leon This was almost his last act, as he died in October 
eldest son, w’as in imminent danger, was punished with 961 

ruthless seventy, but it was the Arab nobles who profited “Among the Omayyad princes of Spam 'Abd al-Ralimiin 
by the success to make themselves absolute masters of the III incontestably hol^ the first place Eis achievements 
piovmce The central authonty was almost powerless boideied on the fabulous He had found the empire m a 
Most of the provincial goveinors had thrown off all coii- state of anarchy and civil war, divided amongst a crowd 
nexion with Goidova, and the otheis only lendered of chiefs of different race, exposed to constant laids from 
obedience when ifc was convenient to themselves But at the Christians of the noith, and on the verge of being 
the moment when matteis seemed at their worst the tide absorbed eithei by Leon or by the Fatimites In spite 
tuined In 890 'Abdallah won his fiist victory over Ibn- of innumerable obstacles he had saved Andalusia both 
Hafsiin, andduiing the remaindei of his reign he gradu- from itself and from foieign rule He had given to it 
ally leooveied power in the revolted provinces The internal order and piospenty and the consideration and 
tbdal work was continued by his son and successor, ‘Abd al- 1 aspect of foreigners He found the treasury in disoider , 
alimdn Ralirndn (01 Abderame) III (912-961), the greatest of the he left it in the most flourishing condition A third of 
lulers of Cordova Under this prince, who at last assumed the annual revenues, which amounted to 6,245,000 pieces 
the title of caliph, the unity of Mussulman Spain was for of gold, sufficed for the ordinary expenditure , anothei 
the time restored third was kept as a reseive , the rest was devoted to 

No sooner had ‘Abd al-Eahmdn completed the first part buildings The condition of the country was equally 
of his task by the reduction of the family of Ibn-HafsAn prosperous Agriculture, industiy, commerce, the arts 
than he found himself confronted by two dangers In and sciences, flonushed together The foieign ei was lost 
Africa the Fatimites were establishing a gieat empire, in wonder at the scientific system of irrigation, which 
and it was almost certain that they would tuin then gave fertility to lands that appeared most unpromising 
attention to Spam as soon as then powei was secuie m He was struck by the peifect order which, thanks to a 
the souther 11 continent In the north the Chnstian states vigilant police, leigned m the most inaccessible districts 
had profited by the long anarchy among their old foes and Commerce had developed to such an extent that, accord- 
were assuming a veiy thieatening attitude Alfonso III mg to the report of the superintendent of the customs, 
had moved his capital acioss the mountains to Leon, and the duties on impoits and exports constituted the most con- 
Sancho had lecently created the kingdom of Navarre siderahle part of the revenue A superb navy enabled 'Abd 
As regards Africa, ‘Abd al-Eahman contented himself with al-Ralmuin to dispute with the Fatimitcs the empire of the 
encouraging and subsidizing the pirinces that still held Mediterranean, and secured him in the possession of Ceuta, 
out against the Fatimites, and with obtaining possession the key of Mauretania A numerous and woll-disciplined 
of Ceuta, so as to have complete command of the straits army, perhaps the best m the world, gave him a preponder- 
The northern danger was the more pressing In 914 anee over the Christians of the north The most haughty 
Ordono II made a successful raid into the terntory of sovereigns were eager for his alliance Ambassadors were 
Merida, and two years later ho defeated the army which sent to him by the emperor of Constantinople and by the 
had been sent to avenge the insult Although Merida sovereigns of Germany, Italy, and France ” — Dozy, 111 90 
had not yet retained to submission, ‘Abd al-Eahmda was The new caliph, Al-Hakam II (961-976), was distin- A .1 
determined to conciliate his subjects by proving his ability gmshed as a patron of literature and a collector of books. Eakam 
to defend them He spared no pains to collect a magni- The number of volumes in his library was reckoned at 
ficent army, and his efforts were rewarded in 918 by a 400,000, and he is said to have read and annotated 
great victory over the combined forces of Leon and them all For politics he had comparatively little taste 
Navarre This was the first of a senes of successful Naturally averse to war, he was only forced into hostilities 
campaigns, in the course of which he penetrated as far by the .obstinate refusal of Sancho I to fulfil the treaty 
as Sancho’s capital, Pamplona But his victories brought which he had sigued on his restoration, and he hastened 
him little beyond glory and revenge As soon as his to conclude peace on an empty renewal of the treaty The 
troops were withdrawn, the enemy showed himself to be disorders which arose during the minority of Eamiro III 
really unconquered In 921 Ordoiio is said to have put an end to all danger on the side of Leon, and the 
advanced within a day’s journey of Cordova, and in 923 death of Fernan Gonzales in 970 removed a ruler who had 
Sancho excited a panic in Mussulman Spam by the cap- always been a thorn in the side of the infi.del The most 
ture of Viguera But the disorders m Leon that followed notable event of Al-Hakam’s reign is the rise to influence 
Ordono II ’s death were a great blow to the Christians, of a man who was destined to play a more prominent part 
and enabled 'Abd al-Eahmdn to complete his work of in the history of Spain than any of the caliphs, not exclud- 
internal reorganization and to turn his attention to resist- mg 'Abd al-Rahmdn III Mohammed Ibn abl-'Amir was 
mg the Fatimite conquest of Mauretania On the death the descendant of a family which had long been distin- 
of Sancho, his widow Tota recognized the caliph as suze- guished in the civil administration, but had never been 
ram of Navarre admitted to the higher nobility of the sword From his 
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earliest yoiitli lie Y^as inspired mtli ttie thought that he 
was destiued to rule firs ability and the favoui of 
Al-Hakam’s favourite wife, Sohh, combined to bring about 
his speedy advance, and by the time of the caliph’s death 
he held a high office in the coiiit Al-Hakam had done all 
m his powsi to secure the succession of his son by Sobh, 
HishAni, a boy of ten yeais of age But the chief eunuchs, 
dreading the mfluetiee which a mmoiity would give to 
Mosliaff, the hmh oi chief minister, sought to give the 
crown to hloghha, a biothei of Al Hakam "With the help 
of Ibn-abl ‘Amir, Moshafi defeated the plot, Moghiia was 
pub to death, and HishAm succeeded to bis father’s throne 
Ilislidiw But he never really ruled Ibn-abl-'iLraii, still aided by 
n Robli, whose lover ho was popularly supposed to bo, giadu 
ally rose to absolute power Moshatf. a man of little leal 
ability, was chaiged with peculation and deposed, and his 
yoiingei iiial was appointed htyihiw his place To fiee 
himself fiorn all danger from the mob at Coidova, the all- 
powerful minister tiansfeired the government and the 
court to ZahiA, which he built for the pm pose There 
the young caliph was immiiiGcl in a iiiagmficeiit palace, 
and was carefully secluded from all contact with public 
aSairs Ills education was puiposcly neglected, and he 
never made the slightest eSorfc to free himself fiom his 
gilded irapiisonment To lemove all obstacles to his 
aiithoiity, Ibn-abi-‘i.mii rcoigam/cd the army Ho tiled 
the lanks with Moois from Africa and with Spaniards 
from Leon, Castile, and Navaiio, whom lie hound to his 
cause by lavish generosity The old tubal distinctions 
among the Arabs, so long the sonice of jealousy and 
quarrels, he completely disregaidecl in the foinnng of 
regiments, and thus completed the wmrk of assimilation 
which 'Abd aHlahin<ln III had commenced Though 
trained to the study of tho law and cvpeuenccd only m 
civil affairs, he speedily master ed the art of wai and con- 
ciliated tho popiilai favoui by victoiies sudi as no caliph 
had cvei won In 9Si he defeated Bamiro III and his 
allies in a pitched battle, took Zamoia and Simancas, and 
Alman was only prevented by a stoim fioni captiuing Leon On 
his letuin. lie assumed the name of Almansi'u (viclouous 
by the help of God), by wdiich ho is usually known m 
history Bcimiido II , whom tlio nobles of Leon raised to 
tho thiono in place of tho defeated Eamuo, could only 
secuie liimsolf by paying tiihuto to the mioi of Coulova 
In 985 Ahnansfn invaded Catalonia, winch had hitlicito 
been respected as a Funkish hof, drove tho count Boirel 
into ovilo, and took and sacked Baiccloiia Wlion 
Benniido II soiiglit to fiec himself from tho haish 
conditions that had been imposed upon him and diovo 
the Moslem troops from Ims kingdom, Almansbi took a 
tomblo revenge In 987 ho stonuod Coimbra and lazcd 
it to tho giound In tho no\t ycai ho advanced into the 
heart of the kingdom Leaving Zamora, where Bcriniido 
awaited him, on one side, ho marched against tho city of 
Leon, and took it aftoi an oUstinato resistance Tho 
fortifications were utloily destroyed, with tho cvcoption of 
one gate, which was loft to commomoralo tho victoi’s 
triumph. Zamora was thou attacked, and Beimudo fled 
to lus northern teriitonos, wdiicli w’orc all that wore loft to 
him 

In spite of these successes Almansdi had to face more 
than one conspiracy on tho pari of thoso who woio jealous 
of his piG-omincncc. Tho most formidable of tlioso wms 
foiiieiitod by his former patroness, Hobli, who found her- 
self more and moic thrust into the background Bho 
succoodod m gaming over hor son, but Almansdi soon 
reeoversd his ascendency over tho feebb caliph, from whom 
ho ovtortod a document tiaiufemng aU powers to himself 
A refusal of Boriiiudo 11 to continue tlie payment of 
tribute led to tho last and most famous of his campaigns, 


lu which he took Compostella and cained off the gates and 
bells from the shime of St James, the patron saint of the 
Christians At the same time his geneials were gaining 
victories m Mauietama, and his power was almost equally 
dieaded on both sides of the straits His death in 1002 
deprived the Bpanish Moslems of the greatest ruler and 
wairioi, consideiing his ougm, that then lace had pio- 
duced His campaigns against the Chiistians, which are 
leckoiied by the Arab histouaiis as more than fifty^ were 
almost iinif 01 mly successful Three capitals —Leon, Pam- 
plona, and Barcelona — ^liad been conquered by him His 
home administration was as successful as his geneialship, 
and much of his attention was devoted to the constiuction 
of loads and. bridges, so as to facilitate communication 
between all parts of Spam He was a zealous, if not an 
intelligent, patron of lifceiatuie, but his loal inteiests were 
always piactical Finding that he was suspected by the 
people of a lavueas m lehgious belief, he did not hesitate 
to prove his oithodovy by an act of politic vandalism 
Takmg tho chief \ilemd into the hbiary of Al-Hakam II , 
ho begged them to collect all the books on philosophy, 
astionomy, and otlioi piohibitod sciences, and when they 
had completed their task ho oideicd the condemned books 
to bo blunt on a vast pile 

Almansth had beoii absoluto m everything but name 
He had desired at one time to take the final step and to 
supeisedo tho incapable Hishhm II in tho caliphate, but 
he dieadod tho mveteiate attachment of the people to the 
Omayjad dynasty He had, liowmvei, taken steps to 
sociiio tho continuance of his family in powci His son, 

'Abd al Mehk Mo^aflai succeeded to the office of Mjib, ancl 
inlcd with tho same authoiityand success as his father 
But tho position was loally iintonable An hoicditaiy 
mouaicliy is intelligible, but an boreditaiy Imo of chief 
ministers is not Tho caily death of ‘Abd al Melik (1008) 
gave the govcinment to the weaker hands of lus In other 
‘Abd al-Palirahn Tho laltei w’as hated by tho Moham- 
medan cleigy, partly bocauso he indulged m tho use of 
wine, and paiUy because lus mother had been bom a 
Chustiaii She was the daughter of a Sauclio, ctthoi the 
king of Navaiio oi tho count of Oastdo, and hei son was 
nicknmncd Sancliol, oi llio little Bancho The Amiiids 
w'cic not popular Then cvaltation nutated, not only 
the famiho,s that claimed a lughoi lank by bntli, but 
aho those who thought thorasoives thou equals Without 
having any actual guovance to complain of, tho people 
vaguely desiicd a change of uilcis It was easy under 
tho cucuinstanccs to effect a revolution When Banchol 
returned from a cnmiiaigti against Loon in 1009 ho found 
that hw pow'oi had been completely ovmrtluown hToham- 
mod,a gi cat-grandson of 'Abd al-Balum'in III , had headed 
an nisiuicctioii m tho cajiital and had gained possession of 
the call], ill’s person Banchol was put to death, and tho 
magiiihcent jialacc which lus father had erected at Zahrit 
was razed to tho ground. Tho Amu ids foil, an d with thorn 
ended the grand period in tho lustoiy of Moslem Bpain 

Moliammed was not long content with the office of Moliaiu- 
Scrupling to kill tho unfoitunato HishAm, who had 
novel made any opposition to tho acts that had been com- 
mitted in lus name, ho closely nnpi isoncd lam, and buiied 
tho coipso of a Christian who boro a strong personal 
rosomblanco to the caliph Mohammed was now raised to 
tho calipliato, and asHumod tlio title of Al-MaluH (guided 
by God) But lus reign was not destined to bo long or un- 
tioublcd. Ho had been xaisod to power by a combination 
of oithodoY Moslems, of tho so called “Slavs” (foreign 
slaves serving m tho royal harem and m the army of the 
caliph) and of Berbeis, and he alienated each in tuin. 

The Reibers, who formed an impoitant part of tho array, 
were tho fust to revolt. Raising tho standard of Solei- 
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maa, a member of tlie Omajjad family, they obtained 
a&ci'stance from Count Sanebo of Castile, marched upon 
Cordo-va, and inflicted a serious defeat ujion the tiOGjib 
which Mohammed imprudently led out to meet them 
Mohammed endeavoured to strengthen his position by 
piodiicmg Hishcun II , whom he had guen out as dead 
But the Beibeib lefused to be turned from then pin pose, 
and occupied Goidova m Nov ember lOOO The wretched 
Hishdm was compelled to abdicate 111 fa\om of Soleiman, 
and letuined to his pimon Mohammed who had escaped 
to Toledo, now turned for assistance to the Chii^tians, 
who, by a sudden change of circumstances, had become 
the arbiteis of Mohammedan aflaiib "With the help ol 
tioops from Catalonia he lecovered Cordoia, w'hich had 
to pay in constant siegeo a teriible penrJty foi the le\ity 
with which it had welcomed the fall of the Aniiiids In 
pursuing the Beibeis, howevei, Mohammed was again 
defeated The Slavs., who had hitheito suppoited him 
foi their own ends, deteiuimed to desert the unsuccessful 
cahph Hisham II was again dtagged from piisou to 
assume the thione, and IMohammed was murdered m bis 
piesence Wadih, the leadei of tbe Slavs, was now hljib^ 
and aspiied to play the pait of Almansdi But his 
lesources w eie at an end An attempt to increase tlie taxes 
loused general indignation, and be was put to death by 
his own followeis (1011) Two }ears latei the nonunal 
reign of Hisham II came to an end Coicloia was taken 
by Soleimtln and the Borbeis, and the caliph disappeared 
(1013) His fate lomaius one of the unsohed sceiets of 
history 

SoleimAn was now toinially proclaimed cahph, but his 
power w’as more nominal than leal The piovmcial 
governois had taken advantage of the civil war to make 
themselves independent, and Soleimdn’s authoiity was 
only recognized by five towns — Coidova, Seville, Niebla, 
Oksonoba, and Beja Even within this dibtiict he soon 
found an opponent The )Slav& weie unwilling to submit 
to the domination of the Beibem, whoso excesses the 
caliph was unable to check Then most powoiful leadei, 
Khaiuin, had been badly wounded m the late stiuggle, 
but on Ins recovery he determined to avenge his defeat 
He found a capable ally in 'Aii b Hammiid, a descendant 
of the famous son-m-law of the Piopliet, but w^hose family 
had almost ceased to be Aiab m then long lesidence in 
Africa. ‘All relied not only upon the Slavs but also 
upon the Berbers, who regarded Soleimdn with contempt, 
and looked upon ‘AH as a follow countryman SoleimAn’s 
government was easily overthrown (1016), but Khairdn’s 
attempt to discover Hishim II was unsuccessful, and he 
had to acknowledge ‘All as caliph and to content himself 
with the office of lidjih The Hammildite dynasty, thus 
estabbshed in Coidova, was not destined to enjoy a long 
tenure of power Khaiidii revolted against a soveieign 
who was too able and spuited foi the part of a Eishdm 
II, and set up an auti-caliph in the person of another 
Omayyad, ‘Abd alBaliraAii IV, a great-grandson of ‘Abd 
al-Eahman III , who took the name of MortacLi ‘All was 
imiideied m his bath (1017), hut his suppouers ralhcd 
round liis brother Ivdsim For five years a confused civil 
wai raged which was complicated by the hostihty to 
Kisim of ‘All’s son, Yahyd la 1023 Mortadd was slam 
m battle, and the Omayyad paity gave the mown to 
anotliei 'Abd al-Iialimdn, a biother of the detestable Mahdi 
Two months latei the young prince was murdered, but 
his successful rival, Mohammed b ‘Abd al-Bahmdn was 
driven from Coidova m 1025 The Hammiidite eahph, 
Yahyd, now occupied the capital, but was slam m attempt- 
ing to reduce the rebellious wCih of Seville to obedience 
liishdm III, a biother of 'Abd al-Eahman Mortadd, was 
now raised to the thione But all central government 


was by this time at an end, no revenues could be drawn 
from the rehelhous provinces, and m 1031 Hishdm 
abdicated a title which had ceased to have any meaning, 
and sought peace and retiiement m the neighbourhood of 
Saragossa His death five years latei w as almost unnoticed 
even m Cordova With him ended the Omayyad dynasty, 
which had mlcd in Spam for nearly three centuries, and 
which had produced pimces worthy to be ranked with the 
gieatest of then contcmpoiarics Its decline dates from 
the time when it aUovvecl power to slip fiom its hands and 
to be vudflecl by ambitious miamteih 

Evei since the death of jilmansoi Moslem Spam had 
been giadually sjilittmg up into a uumbei of independent 
piiucipalitics With the extinction of the Omayyads the 
last semblance of unity disappeaied “ The Beibei geneials 
shared the south, the Slavs lulcd m the east, the rest 
ivas divided cithei among successful adventureis or among 
the small numbei of noble families who had been fortunate 
cnongh to escape the blows which ‘Abd alEaliiuAn and 
Almansdi had struck at the aiistocraey Finally, the two 
most considerable towns, Cordova and Seville, were 
oiganized as lepnblics” (Dozy) Into the Instoiy of the 
numeious dynasties which were estabhshed during this 
period it IS impossible to enter heie, but the reader wull 
find the subject not only fully hut attiactuely treated m 
the fourth volume of Dozy’s Ilidon e dfs MmuLnians 
ixifjne See also Plate VII 

It was of additional moment that this disruption of the States of 
Mussulman power was contempoiaiy wutli the formation C atila 
of the gieat Chiistiaii states of Aragon and Castile They 
w'eie not slow to profit by the opportunity held out to 
them It was in this centuiy that the Chiistian cause 
fouud a champion in the famous Euy Diaz Campeador, 
who undei the name of “The Cid” became the traditional 
heio of Spanish mediseval history Fcidmand I of 
Castile (1037-1007) captured the strong places of Viseu, 

Lamego, and Comibia, and wma only diverted fiom. the 
cont|ue&t of Toledo by the humble submission of the emu, 
who uudeitook to pay tubnte to the Chnstian king The 
unfortunate division of his temfcoues between his three 
sons gave occasion to civil wais, which were only ter- 
minated m 1073 by the reunion of the whole kingdom 
undei Alfonso VI Following up hzs father’s successes, 

Alfonso made himself master of Toledo, which once more 
became the capital of a Christian state Meanwhile 
Eamiro I of Aragon (1035-1063) drove the Moors from 
thsir last possessions in. the counties of Aragon and 
Sobraibe His son, Sancho Eamirez (lOGS-lOBl), joined 
Alfonso VI in an attack on Navarre which resulted in 
the partition of that state between the two kings, and 
commenced a war against the emu of Saiagossa which 
ended, under his successors Pedro (1094-1104) and 
Alfonso I (1101-1136), in the conquest of Huesca and 
Saragossa The kttei town became henceforth the recog- 
nized capital of Aragon 

This period is also important in another aspect Ealations 
Hitherto the Christian kingdoms of Spain had 
naturally isolated from the rest of Europe But the®°“® 
papacy, under the guiding hand of Hildebrand (Giegory 
VII), was now making its ecclesiastical supiemacy a 
reahty, and was not likely to tolerate independence even 
in the most distant members of the church Aragon, 
which lay ueaiest to the otliei states of Western Christen- 
dom, made little difficulty about complying with the papal 
demands Eamiro not only agreed to adopt the Eoman 
iitual in his kingdom, but even sent tribute to Alexander 
II Castile, lymg faither distant, was more inchned to 
resent dictation At a coimcil at Burgos (1077) it was 
formally decided to letain the Gothic ritual But Alfonso 
VI realized the danger of isolating Ins state from the rest 
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of Eulope, and of liis own accord conceded the demands of 
G-regory VII. From this time Christian Spam -was directly 
connected with Eome, and became the most faithful, li not 
the most seivile, of Eoman Cathohc countries 
Alraor- The Chii&tian ■victories of the 11th centmy seemed 
likely at one time to annihilate the Mohammedan powei 
pj,jg,,g in Spam Fiom thib fate, how'ovei, it was saved, not by 
iiiSinm any internal stieugth, hut by the arrival of assistance 
(1060- flora Afiica The emu of Seville, AhMo'tamid, the most 
poweifiil of the Moslem pimces, watched with pioionnd 
misgiving the i)i ogress of the Castilian arms When 
Toledo fell before Alfonso VI he deteimmed to appeal to 
Yfisuf b Tdshiifln, the king of the Almoravids, — a con- 
fedeiation of Beibei sectaries that had recently established 
a vast empiie reaching from the Senegal to Algieis 
Yi'isuf, who had established his capital at Morocco m 
1069, was at this time eighty yeais of age, but he did not 
hesitate to accept the prospect of a new field of conquest 
and adventiue In 1086 he sailed fiom Ceuta to 
Algcsiias, the cession of which he had demanded as the 
puce of his aid, and was at once joined by the foices of 
the emus of Andalusia Alfonso YI hastened to obtain 
assistance fiom the king of Aragon and the count of 
Baiceloiia, and with a larger foice than had ever before 
been assembled in the Christian cause ho met the Moois 
m the battle of ZalL'ika (Saeralias), a few miles from 
Badajoz (Octobex 1086) Aftoi an obstinate stiuggle 
victoiy declaied foi the infidels, and Alfonso had gieat 
difficulty m escaping with lus hfe Luclcily for the 
Castilians, Yiisuf w^as recalled to Africa by the death of 
his eldest son, whom lie had left at Ceuta, and his victory, 
which might have been as decisive as that of TAiik, was 
not followed up Alfonso even ventured to resume his 
aggressions, and laid siege to the impoitant towns of 
Muicia and Almeiia MoTamid, seemg that the danger 
was as gieat as evei, proceeded to Africa mpeison m oidei 
to luge tlio letiun of Ydsuf The Almoravid prince, on 
whom the atti actions of Andalusia had made a piofound 
impression, ciosscd again to Algesiras (1090), and this 
tune the piodictioiis of the pimces who had foreseen the 
list of calling m so poweifal an ally woio fully venfied 
Postponing the task oi lesistmg Alfonso, Yiisuf set to woik 
to make himself mastoi of Andalusia Mo'umid himself 
had to fly fiom lus toiutories, after a futile appeal foi aid 
to the king of Castile Captmed by the Afucans, the 
emu of Seville was condemned to end lus life m close 
iinpusonment In the couisc of a few yeais the whole of 
Moslem Spam was roumted undei the king of Morocco, 
and the death of the Old in 1099 enabled the Moors to 
recover Valencia, which ho had taken m 109i This was 
the last event of the reign of Ydsuf, who m 1103 handed 
over the government to lus son 'AU and returned to Afuca, 
whcie ho died three years later at the ripe ago of a 
hundicd years 

Ifoiiso Alfonso VI of Castile had raised his kingdom to such 
pre-eminence m the Peninsula that ho had assumed the 
title of “ emperor of Spam ” But a great disaster clouded 
lus later years In 1108 lus only son Sancho jierishcd 
with the flower of the Castilian cluvaliy on the fatal field 
of TJcles, and most of Alfonso’s conquests passed into the 
hands of the victorious ‘All. In 1109 the emperor died, 
leaving the succession to his daughter TJnaca, the widow 
Tempo of Count Raymond of Bmgundy In order to secure the 
unity of the Christian kingdoms, Uiraca was married to 
Alfonso I. of Aragon (1101-1134), who imitated lus 
and hatlioi in-lavv m assuming the imperial title But tlio 

Aiagoii. uiamago failed to produce the desired result Uriaca 
induced the Castilian nobles to revolt against tho 
Aragonese rulo and to set up Alfouso YII,, hei son by her 
first marriage. A cm! war ciiBiicd, which was only ended 


in 1127 by the separation of the kingdoms Alfonso I 
letamed Auagon. and Navaire, while Castile, with Leon 
and Caheia, passed to Alfonso VII Alfonso of Aiagon 
renewed the wai against the Moois which he had so 
gloriously begun by tho capture of Tudela and Saragossa, 
but m 1131 he was completely defeated m the battle of 
Fiaga, a disaster which hastened his death As he had 
no children, he bequeathed his teintoiies to the great 
ciusadmg 01 dei of the Templars The Aragonese however, 

lefused to lecogmze this testament, and gave the crown to 
his brothel, Ramiro II (1134-1137), who was brought out 
of a monasteiy to continue the dynasty Ramiro fulfilled 
his duties by maiiymg a sistei of the duke of Aquitaine, 
who boie him a daughter, Petromlla At the age of two 
the child was betiothed to Raymond Eeiengai IV of 
Baiceloiia, and Ramiro, leaving the administration of the 
kingdom to his son-inlaw, hastened to letum to his 
cloister Thus a peimanent union was efiected between 
Aragon and Catalonia, both of which passed in 1162 to 
PctioniUa’s son, Alfonso II But, if Catalonia was gamed, 
anothei piovmce, ISTavaiie, was lost The Navarrese had Navarre 
long desiied to lecovei their independence, and on the 
death of Alfonso I they lefused to acknowledge Ramuo, 
and chose a luler of then own, Gaicia Ramiiez Ramuo, 
who nooded Garcia’s generalship against a thieatoned 
attack ftom Castile, recognized him, fiist as a vassal of 
Aragon and afterwaids as an independent king Thus 
Navarro legaincd its place among the kingdoms of Spam, 
though it novel enjoyed its old impoitance 
The mam inteiest of Spanish histoiy in the 13th Omsacling 
eentuiy centres lound the war against the Moors, which 
was beginning to attract the interest and assistance of the 
other Euiopcan states It was the age of the great 
crusades, and Chiistendom was absoihcd in the stiuggle 
against the infidel, both in the East and West Spain, like 
Palestine, had its cuisading oideis, which vied with tho 
Templars and Hospilalleis both m wealth and militaiy 
distinction The oidoi of Calatiavawas founded in 1158, 
that of St James of Compostolla in 1175, and the ordei 
of Alcantara in 1176 The kingdom of Portugal, which 
had iiseii with gicat lapidity in the 12th centmy, had a 
no less distinguished oidoi, that of Evoia These militaiy 
piicsts, debaued by thou piofession fiom tho oidmaiy 
intweats of humanity, gavo a fiimncss and consistency to 
the Chustian cause which had too often been saciiiicod to 
the dynastic quaiicls of the tcmpoial punccs 
Tho empuo of the Almoiavids, liko so many of its Stuigglos 
prcdccossoi.s, had soon begun to fall to pieces It was too Almoi 
large and unwieldy foi poimancnco Its leal contio was 
at Morocco, and the attention of the caliphs was ahsoihed jiadea' 
m the affairs of Afuca, while the oxtoition and niisgov- 
cinment of thou viceioys excited discontent among the 
Mohammedans of Spam This state of things gavo a 
great advantage to Alfonso VII of Castile, who levivod 
the title of empeior of Spam, allied himself with Raymond 
Boreugar of Boicelona and Aiagon, and sought to emulate 
tho achievements of his grandfather For tho second time 
tho Moorish power in Spam wa.s only saved from dissolu- 
tion by tho airival of lomfoicGments from Afuca. As 
happened so often m Mussulman histoiy, a movoment 
which began with lehgious icfoim ended with tho foima- 
tion of an oinpiic Mohammed b, ‘Abdallah, an Aiab 
from Mount Atlas, gavo liimsolf out as the expected 
Mahdf, and formed a sect known as tho Almohados 
(Umtaiiana) IIis disciple, 'Abd al Mu mm, was chosen 
as his successoi, and soon ovcrtliiow tho power of the 
Almoravids TAslmfln, ‘All’s son, made a vigorous but 
ineffectual resistance, and the conqueror crossed tho sea to 
complete his work by the icduction of Spain (1146) 'Tlio 
success of ‘Abd al-Mu’min, if less rapid than that of Yi'isuf, 
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was quite as complete Tlie AlmoiaMds appealed to the 
Christians, and both Castile and Aragon came to then- 
aid Alfonso VII, with the help of the Genoese and 
Pisan fleets, besieged and took Almeiia, uhile Eaymond 
Berengai captured Tortosa But these successes were only 
temporal y In ten years the Almoiavids had been driven 
fiom the mainland, and only a small lemnant found refuge 
in the Balearic Islands Almeiia was again wrested from 
the Castilians, and m 1157 Alfonso VII died, the last of 
the senes of “ empeiois of Spam ” Eis tenitoiies weie 
divided between his two sons, the eldei, Saneho, succeed 
mg to Castile, while Leon went to his brother Ferdinand 
The quarrels which resulted from this partition would 
probably have been fatal to the Christian cause but foi the 
esertions of the gieat knightly orders The successors of 
'Abd al-Mumm (d 1163), Yiisuf and Ya'kiib Almansdr, 
continued to advance the power of the Almohades, and 
the latter inflicted a crushing defeat at Alarcos (1195) 
upon Alfonso VIII of Castile, who had succeeded his 
father Saneho m 1158 Castile was at this time dis- 
tracted by the feuds of the great families of Lara and 
Castro, and the count of Castro, who had been worsted 
by his aval, rendered conspicuous service to the infidels 
in the battle Even Saneho of Eavaire, out of jealousy 
of the rival kings, concluded an alliance with the Almo- 
hades 

Luckily for the Christians Ya'kdb, the most formidable 
opponent they had had to face since the gieat Almansdr, 
died in 1199, and his death was followed by a using of 
the Almoiavids which took five yeais to suppress Mean- 
while successful efforts had been made by the pope and 
eleigy to arrange the differences among the Chiistian 
states, and a confederation was formed between the five 
kings of Castile, Aragon, Leon, Navarre, and Poitugal 
When Ya'kdb’s successor, Mohammed al-Ndsir, had suc- 
ceeded in restoring order in Andalusia and prepared to 
march against the Christians, he was coufiouted by the 
allies in the famous battle of Las Navas de Tolosa, m 
the Siena Moiena (July 16, 1212) Aftei an obstinate 
struggle the Chiistiaus gained a decisive victory, and 
then success decided the fate of Spam The religious 
impulse which had constituted the ongmal strength of 
the Almohades had come to an end, they were regarded 
as infidels by the orthodox Moslems, and Uie fiist failme 
necessarily led to their downfall The cruelties with 
which they sought to repress the rising discontent only 
excited popular feeling against them, and when Al-Mota- 
wakkil, a descendant of the family of Ihu Hud which 
had once ruled in Saragossa, raised the standard of revolt 
m Andalusia, the bulk ol the population joined him, and 
AlMa’miin, the last of the Almohades who held any 
power in Spain, fled to Africa in 1232 The chief result 
of their rule was to depress the Arab element m the Mus- 
sulman population of Spam Hitherto the Arabs, though 
numerically m a minority, had retained the preponderance 
clue to their ongmal prestige Henceforth the mfidels of 
Spam can only be considered and spoken of as Moors 

After the fall of the Almohades the timmphs of the 
Chiistian arms were rapid and decisive The separation 
of Castile and Leon, which had been productive of so 
much disaster, was finally terminated in 1230 by the 
accession of Ferdinand III, the son of Alfonso IX of 
Leon and Berengaria of Castile The province of Estre- 
madura had been annexed to Leon by Alfonso IX , and 
now formed part of the united kingdom which under 
Ferdinand III rapidly extended itself southwards In 
1233 the Castilian army won a great victory over the 
Moors under Al-Motawakkil, and three years later Ferdin- 
and himself captured Cordova, so long the capital of the 
Mohammedan rulers and one of the most wealthy and 


beautiful cities of Europe In 1237 Al-Motawakkil was 
assassinated, and with him perished the last semblance of 
Moorish unity The numerous emirs became independent 
lulers, and the most powerful of them, Mohammed Ibn 
al Ahmar of Granada, became a tributary of Castile and 
ceded the strong town of Jaen (1246) In 124S Seville, 
the second of the Mohammedan cities, submitted to 
Feidinand, who within a few years annexed Xeiez de 
la Frontera, Medina Sidoma, and Cadiz By these 
acquisitions the frontier of Castile was extended to the 
southern coast before Ferdinand III ’s death in 1252 A 
considerable number of Moots submitted to the rule of 
Castile, but the Christians had become intolerant during 
the long war, and most of the conquered population 
sought a new home eithei in Granada or m Africa 

Meanwhile Aragon haci taken a no less important part Successes 
m the stiugglc Pedio I (1196-1213), the successor of 
Alfonso II 3 had excited the discontent of his subjects, 
paitly by seeking coionation from Pope Innocent IH, 
and partly by his excessive taxation The “ union ” of 
nobles and towns compelled the king to dimmish his ex- 
actions Pedro took part lu the battle of Navas de Tolosa, 
but his attentiou was diverted from Spanish affairs by his 
relationship with Eaymond of Toulouse, which involved 
him m the Albigensian ciusade, wheie he met his death 
Eis son James I (1213-1276), however, lesumed the war 
against the infidels, and wou in it the title of “The 
Conqueror ” With the help of his Catalonian subjects, at 
that time peihaps the most accomplished sailois m the 
world, he conquered the Baleanc Islands (1229-1233), 
which had long been a stionghold of the Moslem and 
a centie for piratical attacks upon the Christian states 
Still more impoitant was his redaction of Valencia (1238), 
which had once before been conquered by Buy Diaz The 
last achievement of the great king was the conquest of 
the province of Muicia (1266), the last of the Moorish 
teriitories in Spam except Giauada Murcia, though 
reduced by Aiagon, was handed over to Castile By the 
acqmsifcion of Algarve Portugal had already acquired 
frontiers which correspond roughly to those which it has 
at the present day 

From the lattei half of the 13th century the crusading Cessation 
energy of the Spaniards came to a sudden standstill, and of tts 
the Moors were allowed to retain possession of Granada 
for more than two centuries The causes of this abrupt 
ternunation of the war before it had reached what seemed 
to be its natural aud legitimate end have often been dis- 
cussed In the first place Castile was henceforth the only 
state which was directly interested in the war By the 
acquisition of Seville and Murcia it had sepaiated Gianada 
both fiom Portugal aud Aragon, neither of which states 
had henceforth any conteimmous frontier with the Moors 
The state of Granada, though small when compared with 
Castile, was by nature easily defensible, as was made 
amply apparent m the last campaigns under Ferdinand 
and feabella The attention of Castile was often distracted 
by foreign interests or by internal dissensions Again, 
the Moors were more concentrated and homogeneous m 
Granada than they had been when then rule was more 
extensive The large subject population, many of whom 
were Christians or renegades, had been a great souice of 
weakness, and this no longer existed They, like their 
opponents, had given up the tolerance that had once dis- 
tinguished them, and hardly any but true Mohammedans 
can have remained in Granada Something, too, must be 
attributed to the wily policy aud well-timed submission of 
Mohammed Ibn al-Ahmar, who even gave assistance to 
Ferdinand EH against the other Moorish emirs 

With the termination of the crusade Spanish history 
loses what little unity it had possessed for the last two 
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MoonsTi contuiies, and it becomes nece^asaiy to follow the foitunes 
Granada separately Into the histoiy of Gianada it 

IS as impossible as it would be tedious to enter within the 
limits of this aiticle It is a long record of revolution 
and civil wai, in which nothing above the most petty 
personal inteiestb are conceined Theicis no change of 
dynasty, but one peipetual stmggle beti.’-een membeis of 
the same family It would not be ea^y to enumeiate 
even the names of the successive uileio, many of whom 
were sevuial tunes deposed and lestoied to powei E\en 
during the final straggle, when the ctistence of the king- 
dom was at stake and the one hope oi resistance lay in 
unity, the national cause was saciificed to the jealous 
nvaliy of three claimants of the throne The liistoiy of 
Castile and Aragon, on the othei hand, assumes a new 
chaiactei and inteiest when the attention of kings and 
people ceased to he absoibcd in the oveiwhelming excite- 
ment of a great religious wai 

CisTiM The constitution of Castile tiaced its oiigin back to the 
(12'')2- m(iUtiitions of the Yisigoths, which had been earned by 
the original lofugecs into the mountains of Astnuas, but 
It had been profoundly modified by the cncuinstanoes 
uiidei which the kingdom had iisen to gioatness The 
war with the mfidol, while it had given stiength and 
unity to the monaichy, had at the same time compollod 
Consii the granting of considerable independence to the nobles 
tntion and the gieat towns The lehgious chaiactci of the wai 
laii 2 ° enabled the cloigy to retain greater powers than they 
iloni possessed in any othci Euiopcan countiy, though they 
had lost that omnipotence which they had enjoyed uiidei 
the Visigoths Thou councils and synods, which had once 
formed the solo constitutional machinery of the coiintiy, 
had been siipei seeled by the seculai assembl} of the coites 
The caily histoiy of the coitos is wrapped m gieat 
obsouuty, but its mam outhnes aio faiily discoimble 
Oiigmally a meeting of the gieat nobles and loyal houso- 
liold, it had attained the ]»osition of a national assembly 
m 1162, when the deputies of tho chief towns weic 
admitted to mcinbeisliip Its jiowois and procedme 
developed giadunlly, and natiually vaued accouhng to the 
ohaiaiioi of the diilcient kings Its fust functions w cic the 
approval of legislation and tlic giantiiv- of o\liaoidinaiy 
ta\alion, tliougli it is difliciilt to say when its sanction of 
such incasuics was legaulcda-s essential Tho assomhly 
consisted of tho thico estates — cloigy, nobles, and cili/cns 
— who delilioiated sometiiiicH soiiaiatcly and soiuclimcs 
together Kupicscntation OMsted only iii tlie case of the 
thud estate, whoso iiiembem wcio elected at fust by all 
freo cilwons and aftcrvsaids by tho municipal magistiatos 
Tho number of cities which scut deputies vauod very 
much at diffeiont tunes. As to what constituted tho 
right of aitcndanco in the case of tho nobles and cleigy 
there is great obscuiity, but it probably doimndcd partly 
upon tonancy-in-chicf and paitly upon loyal summoiivS. As 
both classes weio exempt fiom taxation, thoir functions 
were loss iinjiortant than those of tho third estate, and on 
moio than one occasion wm find meetings of tho cortes in 
which tho upper orders took no pait Tho woaLiioss of 
tho assombly, as contrasted with tho English jiarliamcnt, 
lay mainly in tho absence of any class like tho knights of 
tho shire to form a link botweon tho burgessca and tho 
groat nobles In oaily timoa, probably the most oficctivo 
chock upon tho loyal power lay in tho independent privi- 
leges claimed and oxerciaod by tho chief feudatoiios 
Thou ienantH wwo bound to feudal soivico, and tho light 
of piiva(-o wai made them jiotty sovoroigus on thou own 
estates Tho long feud of tho families of Castio and 
Ijara is only a notable example of tho difficulties which 
tho coutial power had to contend with Eoi tho protec- 
tion of their privileges, both nobles and towns claimed 


the light of forming an armed union or hermandai^ which 
resembled the right of “confederation ” exercised in later 
times by the nobles of Poland The ordinary admmis- 
tiation, except when war was going on, was local rather 
than cential The nobles had judicial powers within their 
domains, though it appears that these were granted by 
the Clown lather than derived from their territorial 
position The bishops and highci clergy administered 
ecclesiastical jurisdiction as in othei couutiies, and at the 
tame time exeicised the same powers as tho seculai loids 
ovei the laige estates fthich the piety oi superstition of 
genciations of benefactors had conferied upon them The 
connexion with Rome, though established in the 11th 
centuij, had not become veiy close before the middle of the 
12th centmy , the appointment to most of the benefices was 
in the hands of the ciown, and the church of Castile was 
moie independent even than that of England In the 
cities and gieat towns, most of which included a consider- 
able extent of adjacent teiritoiy, the administration both 
of justice and of local affairs was m the hands of elected 
coipoiations, which had received giants of liberties at the 
tune when they had seived as impoitant outposts against 
the attacks of tho infidel In iheoiy, probably, there 
existed in all cases aught of appeal to the crown, but this 
was a light which, in the natuie of things, was rarely 
expiciscd The attempt of subsequent kings to control 
01 supersede tho local administration of justice by the 
appointment of couegidoies was always resisted as an 
encioachmeiit upon traditional lihoitics Even the taxes, 
though giantcd by a cential assembly, woie assessed and 
collected by the local officials, and jealous caie was taken 
to scciue that they should only be applied to the puiposo 
for which the grant had been made 
Eerclinand III, “The Saint,” was succeeded m 1252 Alfomo 
by his son, Alfonso X , “ Tho Wise ” The new king gave tlw Wise 
up the mil itaiy policy ofliis faihoi, and the only ten itoual 
acquisition of his reign, tho piovinco of Murcia, was won 
foi him by tho aims of Aiagon On the other hand, he 
was a gicat student and pation both of htoiatuio and 
•science, especially of a.stionomy Ho invited to his court 
the most distinguished scholais not only in Christian but 
also in Arabic loic, and ho laised tho univonsity of 
Salamanca to tank with the gicat schools of Pans and 
Oxfoid Tie also Inincil his attention to legislation, and 
las code, tho J^uitnhis, i.s ono of tho gicat legislative 
monnnionts of an ago which pioducod tho ^fahlis^mentb 
ul >SL Louis and tho gi oat statutes of Edward I Com- 
]h1o(1 nudei tho iiiduonco of tho civil and canon law>s, 
i\iQ Sii’/e wah lu some icspccts diaadvautagcoins, 

ospecially as aduiittiiig papal cnoioaclimciits ujioii tho 
ecclesiastical powci of the crown Though diawn up 
under Alfonso X , it did not finally supoiscdo tho ancient 
fumii, until 11518, when it was formally appiovcd by tho 
<'ortG,s But Alfon*so's leign, tliough distingiuslied m tho 
liistoiy of literature and law, was not on tho whole a 
]iios])cious peiiod for C.ustile, and it was to a great extent 
ills fault that tho oppoitumty of cluviug the Moors fiom 
tho Pcmusula was allowmd to slip On tho fall of tho 
TIohonstauleu ho came for waul a.s a candidate for tho 
iinpoual dignity, and thiongh tho poiiod known as tho 
“gieat lutcricgnum” ho and Hichard of Cornwall, chosen 
by iiVtil parties among tho cloctois, hoio the empty title 
of king of the Romans Tho expense of bribing tho 
electors and of luamtainaig a magnificent court involved 
Alfonso in pecuniary dilllcultioa and compelled him to 
ahonato Ins subjects by imjiosmg heavy taxes and by 
debasing the coinage But tho hardship,? inflicted on tho 
country by the king’s futilo ambition were as nothing 
compaiod with those which aroso fiom a disputed succes- 
sion to the crown By the old custom of Castile nearness 
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of blood gave a sapeiioi claim to priority of descent, so 
that tlie second son of a king would be preferied to tie 
children of the eldest son The Siete Pai tulis recognized 
the more modern lule of succession, but, as that code had 
not yet been accepted by the cortes, its ruling had no bmd- 
ing foice The question aiose m 1275 when Alfonso’s 
eldest son, Feidmaud de la Geida, perished m a campaign 
against the Moors, leaving two sons, Ferdinand and Al- 
fonso The king’s second son, Sancho, was at once declared 
hen to the ciown, but the widow, Elanche, announced her 
intention to uphold the rights of hei childicn, and she 
received support both fiom Pedio III of Aragon and from 
her brother, Philip III of Fiance A long 11 ai followed, 
which was fiirthei complicated when Alfonso X , having 
quarrelled with his son, proposed a partition between the 
aval claimantb So fai did the dispute go that the Mows, 
instead of being attacked m Gianada, were called upon to 
give their assistance to the factions among then enemies 
The result of these internal c|uaiiels was to increase the 
alieady excessive power of the noble famihes, and this 
was pioductive of fuithei disturbances in the reign of 
Smeho Sancho 17 (1284-1295) The family of Castro seems 
IF to have sunk into comparative insignificance, but tbe 
Lai as had found a new rival m the house of Haio The 
whole state was divided by their feuds, and the king 
found himself degraded from the position of ai biter to 
that of a paitisan The condition of affairs became even 
worse when the death of Sancho gave the ciown to his 
PeidimnJ infant son Feidinand IV (1296-1312) In an early 
stage of society a minouty is always an evil, and Castile 
at this period had more than a fan share of such 
misfortunes The crown was contested, not only by the 
late king’s brother John, but also by Alfonso de la Ceida, 
who returned from France to niamtam a claim which had 
alieady been negatived by the accession of Sancho The 
king of Aragon suppoited Alfonso, while the iiileis of 
Poitugal and Gianada mixed themselves up m the quanel 
to obtain advantagea for themselves The legency had 
been bequeathed by Sancho to his widow, Maua de 
Molina, but her maniage had been declared uncanomeal 
by the pope, so that a slui was cast upon the legitimacy of 
hei son FTothmg but the gieat skill and capacity dis- 
played by the regent could have seemed victory undei 
such discouraging ciicumstances By mingled submission 
and defiance she diaaimed one opponent after another, 
induced the pope to ratify hei marriage, and finally suc- 
ceeded in transfeiring the government to her son on Ins 
coming of age Ferdinand’s harshness provoked a renewal 
of the conflict , but ultimately the tieaty of Camillo (1305) 
put an end to tbe struggle, and compensated the princes 
of La Ceida with lavish cessions of territory Alfonso 
preferred to leinam an exile rather than to abandon his 
claims, but his son accepted the proffered conditions and 
became the foundei of the great house of Medina Sidoma 
But the treaty made little difference to the country 
Disorder and civil war had become a chronic disease m 
Castile, and Ferdinand IV was himself too deeply imbued 
with the spirit of the age to maintain peace with a strong 
hand The story that is told about his death illustrates 
his character In spite of a solemn promise made twice 
duimg his reign that eveiy accused person should have a 
fail trial, he ordeied two brothers ot the name of Carvajal 
to be put to death without the pretence of judicial forms 
They summoned him to appear before the supreme tribunal 
within thirty days, and on one morning within that peiiod 
he was found dead lu his bed The cause of his death was 
nevei ascei tamed, but the people regarded the event as a 
judgment, and he has received from this story the name of 
“ The Summoned ” {El Emplaxtdo) 

Ferdinand IV ’s death was f ollow^ed by another and still 


longer minority, as his son, Alfonso XI (1312-1350), 
was ouly two yeais old at the time The legency was 
claimed by the late king’s brother Don Pedro and by his 
uncle Don John, and from this dispute arose a civil wai 
fiercer and more destructive than any of its predecessors 
The cential authority ceased to exist, both nobles and 
towns, had to protect themselves as best they could , tbe 
royal domains were seized upon by rapacious neighbours, 
and the person of the young king was only saved by his 
being concealed in the cathedial of Avila At last the 
mediation of the pope and of Maria de Molma bi ought 
about a compiomisc, and the administration was divided 
between the two legents, — Pedro taking the south-eastern 
and John the north-western provinces (1315) But a few 
yeais later they weie both killed in a joint campaign 
against the emir of Granada, and the disorders broke out 
with worse violence than ever (1319) Foiu “infants,” as 
the members of the royal family were called, contended 
for the government, and the assumption of power by the 
king himself at the age of fifteen failed to put a stop to 
then feuds The character of Alfonso XI was as harsh 
and brutal as was to be expected in a man who had been 
educated in such tioubled times He invited his cousin, 
a younger Don John, to a banquet in the loyal palace, 
and treacherously murdered him His treatment of his 
first wife, whom he divorced in order to many a daughter 
of the king oi Portugal, piovoked her father, Don John 
Emanuel, a nephew of Alfonso X , to head a rising which 
took years to suppiess The Poituguese princess was also 
repuchated by her husband, who had been inspired with a 
passion for the beautiful Eleanor de Guzman, and the 
forces of Portugal were added to those of the Castilian 
lebels After a long struggle (1335-1337) Alfonso XI 
succeeded in reducing his opponents to submission, while 
he concihated Alfonso IV of Poitugal by restonng his 
daughter to hei position as queen The restoration of 
unity was extiemely opportune, as Spam was threatened 
at this moment by a new invasion from Afiica Abu T 
Hakam, the head of the Mermids and emir of Fez, 
crossed over to Gibraltar with a huge army in 1339, and 
was acknowledged as suzerain by the rulei of Granada 
Assistance was obtained both fiom Aiagon and Portugal, 
and in 1340 Alfonso XI marched to the relief of Tarifa, 
which was besieged by the Moois On the banks of the 
Salado the Christians won a great victoiy, which destroyed 
the last chance of a revival of the Mohammedan power in 
Spam Abu ’1 Hakam fled to Afiica, and in 1344 Alfonso 
concluded a glorious wai by the reduction of Algesiras 
In the hope of cuttmg off all connexion between Granada 
and Africa, Alfonso laid siege to Gibraltai in 1350, but 
before he could accomplish his design he was cariieid off 
by the Black Death His victories over the mfidel have 
led the Spanish historians to gloss over the acts of cruelty 
and treachciy which have left an ineffaceable stain upon 
his chaiacter His leign, tioubled as it was, constitutes 
an important epoch m the history of Castilian liberties 
In 1328 he issued two laws which formed the firmest 
basis of the powers of the cortes He lecognized the 
right of that assembly to be consulted in all important 
matters of state, and he solemnly pledged himself and his 
successors not to impose any new tax without its approval 
and consent These concessions were to some extent 
counterbalanced by his restiiction of the right of electing 
deputies to the uc/idores or magistrates of each city 
This narrowing of the franchise was a great blow to the 
popular rights, and it gave the crown facilities for tamper- 
ing with the elections which were frequently abused in 
later days But at the time the municipal magistrates 
enjoyed considerable independence, and for several genera- 
I tions the cortes showed no signs of subservience In fact 
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Alfonso’s position made liiin dependent upon the support 
of the citizens against the great loids, so that he was not 
likely to aim at diminishing the power of the former 
class Anothei important event of the reign was the 
gi anting by the coites, foi the expenses of the Moorish 
wai, of the alcavda, a tax of a twentieth upon eveiy sale 
of real oi personal piopeity This tax, one of the most 
ruinous that can be conceived, illustiates the want of 
economical insight m the 14th cento y, and was destined 
m later times to seiiously impede the indnstiial and 
commercial development of Spam 
Pedio I The atrocities of Alfonso XI ’& reign sink into insignifi- 
cance when compared with those committed hy his son and 
successor, Pedro I (1350-1369) The story of the lattei’s 
lule is mainly denved from the narrative of his avowed 
enemies, but them is no reason to doubt the substantial 
accuracy of the charges which have given him the name of 
“ The Cruel ” Some of his actions may perhaps be attn- 
buted to a politic desne to destroy the ascendency of the 
great nobles, whom the princes of the royal house had often 
headed against the mown , but most of them can only be 
explained by a thust foi bloodshed which almost amounted 
to mama He ascended the throne at the age of sixteen, 
and was at once urged by his mother Maria of Poitugal 
to avenge the wioiigs which she had endured at the hands 
of her rival, Eleanor de Guzman The unfoitunate 
Eleanor was strangled m prison, and her sons could only 
secure safety by flight, The eldest, Henry of Trastamara, 
found a refuge first m Poitugal and afterwards in Fiance 
A wife was now found foi the young king in Blanche, 
daughter of the duke of Bourbon, in the hope of 
strengthening his throne by a French alliance But 
Pedio had foiined a connexion with Maua de Padilla , and, 
when he was at last induced to go through the marnage 
ceremony with Blanche, he quitted hei immediately to 
lotuin to his mistress, whose brothers he advanced to the 
chief offices of state A conspiracy of nobles, headed by 
Alfonso of Albuquerque, lately the king’s favourite, was 
suppressed with ruthless seventy Pedro now concluded 
a second maiiiage with Juana de Castro, although Blanche 
ivas still living, but be again returned to Maim do Padilla 
Another conspnacy, backed up by the pope and the 
Fionch king, was moie successful Aftci standing a long 
siege m Toidcsillas, Pedio was compelled to concede the 
demands of the coalition and to acknowledge Blanche as 
Ins lawful queen But Ins submission was only feigned 
Seizing the oppoitiinity of a himling-paily to escape fioin 
thov imprisonment m which he was kept at Toio, he rallied 
a mercenary army round him and took torrihlo vengeance 
upon his opponents (1355-56) Henry of Trastamara, 
who had joined m the using, escaped to Fiance, wheie 
ho took pari in the wai against the English It would 
bo wearisome to catalogue the long list of cruelties, begin- 
ning Willi the murder of the unfortunate Blanche of Bour- 
bon, of which Pedro was guilty during the nexst ten years 
It seems almost incredible that such a monster should have 
been allowed to reign m a countiy which had already 
shown so much independence as Castile But sovoial 
causes combined to secure lum against deposition In the 
first place, it was upon the nobles and the Jews that his 
hand fell with such seventy, while to the citizen class ho 
was on the whole a lenient ruler This expfiams why it 
was that the cortes made little oi no opposition when ho 
endeavoured to secure the succession to his own children 
In 1362 lie solemnly swore that he had been lawfully 
in an led to Maiia do Padilla, and lus four children hy her 
were recognized as heirs to the crown His son Alfonso, 
however, died m the same yeai, and only two daughters, 
Constance and Isabella, survived their father Another 
point m Pedro’s favour was the outbreak in 1366 of a war 
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with Aiagon, which lasted almost without intermission foi 
the lest of the leigu, and in the course of which the 
Aragonese king was joined by Hemy of Trastamara 
Much as the Castilian nobles hated Pedro, they hated 
Aragon still more, and they were unwilling to accept a 
king who might seem to be forced upon them by the 
neighbouring kingdom This war was in a wny harmful 
to the inteiests of both kings They were both eager to 
depiess the powerful nobles in then teiritones, but their 
continued hostilities only enabled these nobles to extend 
their power On more than one occasion this community 
of interest was on the verge of leading to an agreement 
which would probably have excluded the house of Tiasta- 
mara for ever fiom Castile, but each time national and 
peisonal enmity combined to revive the quail el. Though 
Castile was larger and possessed of more resources than its 
rival, the presence of a large number of Castilian exiles 
in Aragon made the combat fairly even But in 1365 
Henry of Trastamara obtained new and more formidable 
auxiliaiics Charles V of Fiance, who was now beginning 
to reorganize that countiy after the English wais, was only 
too glad to allow the disoideily bodies of disbanded 
soldiers to seek employment in Spam undei the leadership 
of Beitiand du Gueschn To these formidable enemies 
Pedio did not venture to offer resistance, and fled to 
Bayonne, while his half-brothei Henry was eveiywhcie 
acknowledged as king (1366) But Pedro succeeded m 
convincing the Black Prince of the justice of his cause and 
of the impolicy of allowing the French king to gam ovei- 
whelming infiiienco m the Peninsula Before the end of 
the year Ed ward’s aimy had mossed the Pyrenees, a 
number of English ineicenaues in Du Guesclm’s seivice 
doseited to the banner of then old Icadei, and m April 
1367 was fought the great battle of Najeia or Navaiicte, 
near Logroiio Du Guesclin was taken pnsonei , Heniy 
of Trastamaia fled to Fiance , and Pedro was lestoied to 
his thione. But the Castilian king had learnt no wisdom 
fiom adveisity His barbaiity disgusted his allies, wdio 
WCI6 fuithei alienated by his iaduro to fiuuish his 
pioiniscd supphes The fever had aheady begun to 
decimate his tioops and to weaken his own health when 
the Black Pnnee quitted Castile Ills depaituio gave 
another oppoitunity to Heniy of Tiastaraaia, who had 
obtamod flush icinfoi cements fiom Cliailos V In 1369 
the battle of Monliel was decided m Henry’s favour Pedio 
was taken prisonci, and was killed in a peisonal straggle 
with his rival, into whose tent ha was biought IIis two 
smviving daughters had been left as hostages at Boidoaux, 
and were maiiicd to two bioLhcis of the Black Piincc, 

—John of Gaunt, and Edmund Langley, duke of Yoik 
Henry II (1369-1379) was of illegitimate birth, and Henry 11 
his marriage with the lioness of the La Ceidas was liaidly 
sufficient to remove all doubts as to his claim to the 
succession But within his kingdom ho met with little 
opposition The Castilians were glad to settle down under 
an orderly government after the late reign, and the few 
malcontents exiled themselves to join the foreign claimants 
of the throne The most important of those was Pedro I 
of Portugal, whoso grandmotlier belonged to the legitimate 
lino of Castile, and John of Gaunt, who came to Spam to 
vindicate the lights of his wife Constance Pedro I 
pioved for a time a formidable enemy Ho allied him- 
self with the Moois, who seized the oppoitunity to recover 
Algcsiias, and with the king of Aiagon, who annexed the 
border districts of Castile But Pedro was an incapable 
warrior, and soon abandoned his own claim to obtain the 
English supjiort hy acknowledging John of Gaunt But 
this enabled Henry to renew his alliance with Prance, and 
with the help of French troops he invaded Portugal, 
besieged Lisbon, and compelled Pedro to make peace 
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Two years later a treaty was coueluded with, the king of 
Aragon, by which his conquests were restored For the 
remainder of his reign Henry’s throne was secure, and he 
John I left the kingdom in peace to his son John I (1379-1390) 
The chief interest of the new reign centres round the 
relations with Portugal The first renewal of the war was 
the work of the Portuguese king Ferdinand, who again 
supported the English claims upon Castile But the 
alliance with England was not popular m Portugal, and m 
1383 a treaty was conclude4 which, however, proved 
productive rather of evil than of good Beatrix, the only 
daughter of Ferdinand, was manied to the Castilian king, 
and it was agreed that her children, whether male or 
female, should succeed to the throne of Portugal A few 
months later Ferdinand died Beatrix was at once pro- 
claimed queen, and her mother undertook the regency 
But the idea of union with Castile, which would involve 
the subordination ot the smaller kingdom, was intensely 
unpopular at Lisbon A rising overthrew the authority of 
the queen-mother, and the administration was entrusted to 
John, a brother of the late king John of Castile at once 
entered Portugal to enforce what he considered to be the 
rights of his wife But his highhanded measures only 
added strength to the opposition, and made the new regent 
the leader of a national movement In 1384 the Castilian 
forces laid siege to Lisbon, which held out with obstinate 
resolution for five months, when the besiegers retired 
Exulting in their success, the Portuguese determined to 
have nothing more to do with Beatrix , and an assembly 
of the coites gave the ciown to the regent John The 
Castilian king now made a determined effort to uphold 
his failing cause, but at the great battle of Aljubarrota 
(August 1385) his army suffered a crushing defeat It 
was now the turn of the Poituguese to take the aggressive, 
and the arrival of John of Gaunt enabled them once more 
to take up his cause It was only the aid of France and 
the dishke of the Castilians for the foreign-bred Constance 
and her husband that enabled John to make head against 
his numerous enemies In 1387 he succeeded m termin- 
ating the English part of the quaiiel His eldest son 
Henry, the fiist heu to the crown who received the title 
of prince of Asturias, was betrothed to Catherine, daughter 
of Constance, in whose favour John of Gaunt renounced 
all claims on behalf of his wife (1387) The war with 
Portugal now sunk into a chronic struggle on the frontier, 
but was still going on when John I died m 1390 
Henry TShth the accession of Henry III (1390-1406), a boy of 
eleven, Castile was again face to face with the difficulties of 
a minority, and these were the more formidable on account 
of the absence of any prince of the blood-royal to assume 
the regency By the will of the late king the administra- 
tion was entrusted to a council to be formed by joint 
representation of the thiee estates But the composition 
of this body was altered so as to give more power to the 
great nobles and pi elates, and their qnairels soon involved 
the kingdom in the troubles of a civil war, from which 
it had been comparatively free m the last two reigns, 
Luckily for Castile, the young king, who assumed the 
government in 1393, showed himself to be a man of equal 
insight and resolution By throwing himself boldly upon 
the support of the third estate, and by giving them the 
predominance in the cortes, he succeeded m taking 
efficient measures against the nobles All domain-lands 
which had been alienated during his mmonty had to be 
restored, and all confederations among the barons were 
declared illegal and dissolved The discontent which 
these measuies provoked was promptly suppressed before 
it could develop into ins uu action. At the same time the 
country enjoyed the blessings of external peace Henry’s 
marriage with Catherine of Lancaster secured Inm against 


hostihties not only from England but also flora Portugal, 
whose queen was Catherine’s sistei Unfortunately foi 
the kingdom which he ruled with such wisdom and success, 

Henry IH died in 1406 at the early age of twenty-seven, 
leaving an infant son to succeed him 
The minority of John II was the most oiderly period John II 
of his reign (1406-1454) The government was wielded 
by the able hands of his uncle Ferdinand, to whom the 
Castilians would have given the ciown if he had been 
wilhng to supplant his nephew Even after his accession 
to the throne ot Aragon in 1412 he continued to give his 
advice to the queen-mothei The administration during 
these years was stiong and orderly The fortress of 
Antequera was taken fiom the Moors, and the Castilian 
nobles were kept in the same subjection as in the late 
reign A new and disastrous period commenced in 1417, 
when the death of his mothei transfeired the reins of 
government to John II at the age ot lourteen Averse 
to the cares of business and absoibed in personal pleasures 
the young long was only too ready to allow himself to be 
guided by any one who would take the responsibihfcy of 
rule npou his ovm shoulders Before many years had 
elapsed he had fallen completely undei the influence of 
Alvaro de Luna, grandmaster of the order of St James 
and constable of &stile The minister, possessed of all 
the quahties which would have endowed a great monarch, 
set himself to increase the loyal power Not only were 
the nobles depressed to a condition of impotence which 
they had never yet expeiienced, but steps wore also taken 
to dimmish the powers of the third estate Many of the 
lesser towns in Castile, as m England at the same period, 
found that the right of representation involved pecuniary 
buidens which they were eager to get rid of This made 
it easy for the minister to reduce the number of towns 
sending deputies to the cortes to some seventeeu or 
eighteen of the larger cities This diminution of the 
third estate, though not lesented, was an insidious blow 
at its real interest, and made it easy for Chailes Y and 
his successor to reduce the cortes to impotence The 
arbitrary government of John II , which might have been 
endured if it had been really duected by the king himself, 
was intolerable to the nobles when it was known to be 
inspired by his minister The leign is filled by a series 
of conspiracies, in which the domestic malcontents found 
powerful allies m John H ’s cousins, John and Henry of 
Aragon But Alvaro de Luna was a wariior as well as a 
politician, and succeeded in foiling all direct attempts to 
effect his overthiow His ultimate fall was due to the 
ingratitude of the king whom he had served too well 
John’s second wife, Isabella of Portugal, disgusted at the 
small amount of influence which the minister allowed her 
to exercise, set heiself to effect his overthrow Once 
deprived of the royal favom, Alvaio de Luna had no 
further support to rest upon The very absolutism wluch 
he himself had built up was turaed against him, and he 
was executed after a trial which was notoriously unfair 
A year later John II followed him to the grave, and the 
crown passed to his son, Eeniy lY , the feeblest soveieign Henry 
that ruled in Castile before the 17th century His mind IV 
was as feeble as his body, and the contempt of his sub- 
jects has fixed upon him the title of “ The Impotent ” 

His first favourite, the marquis of Yillena, was supplanted, 
after Henry’s mairiage ivifch Joanna of Portugal, by 
Beltran de la Cueva, whom scandal declared to be the 
queen’s paramour The biith of a daughter did nothing 
to check these rumours, and the unfortunate infanta w^as 
only known as “ la Beltianeja ” The government was not 
exactly oppressive, but it failed to command respect, and 
personal jealousies and ill-feeling wmie sufficient to pro- 
duce a revolt The leaders were the marquis of Yillena 
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and Carillo, aicLbi&liop of Toledo, both of whom had 
objects of then own to serve In 1465 the rebelhon 
broke out, and its first act was the formal deposition of 
Henry at Avila, after an absurd ceremony in which the 
king was represented by a puppet The conspirators 
denounced the infanta Joanna as illegitimate, and offeied 
the crown to Henry’s brother Alfonso In the course of 
the ciiil war which followed, Alfonso died (1468), and 
his paitisans at once put forward the claims of his sister 
Isabella But the infanta, who already displayed a 
wisdom and moderation beyond her years, refused to be 
involved in hostilities with her elder brother, and she 
succeeded in arranging a treaty by which she was recog- 
nized as Henry IV ’& heiress The king himself struggled 
hard to evade these conditions, and after his death in 
1474 Joanna’s cause was espoused by her uncle, Alfonso 
V of Portugal But Isabella succeeded in securmg her 
accession to the throne, and her marriage with Ferdinand 
of Aragon, by paving the way for the union of the two 
kingdoms, begins a new periocl in which foi the first time 
theie IS a real history of united Spam 
The kingdom of Aragon which wc left in the reign of 
James the Conquerorj (1213-1276), consisted of the three 
provinces of Aragon, Catalonia, and Valencia Each pro- 
vince retained its own laws and institutions, and Valencia 
and Catalonia regarded vith the keenest jealousy any 
attempt to govein them on the principles which prevailed 
in Aragon The powais of the crown were fai moie 
limited than in the neighbouring kingdom of Castile 
The great nobles, or ncos Iiombjes, formed a small and 
exclusive class, whose privileges made them almost the 
equals of the monaich All conquests had to be divided 
between them, and the king was forbidden to confer a fief 
or honour upon any person outside their ranks They 
possessed and exercised the right of private wai, and were 
entitled at will to renounce their ^ allegiance to their 
sovereign The smallness of their numbers made them 
much more united than the nobles of Castile, and propor- 
tionately more formidable The difierence between the 
two kingdoms was recognized by Ferdinand the Catholic 
with his usual acuteness when he said that “it was as 
difficult to divide the nobles of Aragon as it was to unite 
those of Castile ” But the privileges of the nobles, great 
as they were, were not the only check upon the royal 
power Each province had its own cortes, which possessed 
from a very early date the right of granting taxes and 
approving legislation In Valencia and Catalonia the 
cortes consisted, as in Castile, of the oidmary three 
estates , but m Catalonia, where a maritime life had in- 
spired the inhabitants with a passionate love of freedom, 
the commons enjoyed a predominance which was hardly 
to be paralleled m any other country m the Middle Ages 
The cortes of Aiagon, which were more important, and 
whose history has been more carefully elucidated, consisted 
of four estates or arms (bracos) Besides the gieat prelates 
and the nm liombes, both of whom had the right of 
appearing by proxy, thcie was a separate chamber of 
smaller landholders This contained the infmzones, or 
lesser tenants-in-chief, and the cabdleros or knights, who 
weie tenants of the greater barons but whose mditaxy 
rank gave them the nght of personal attendance The 
fourth chamber alone was representative, and consisted of 
the deputies of the towns Their presence is first men- 
tioned in 1133, thirty years before anything is heard of 
popular representation in Castile Their numbers were 
naturally small, as the kingdom was of very limited 
extent, but it seems to have been earlj established that a 
town which had once sent deputies was permanently 
entitled to the privilege, and this ptreserved them from 
having their rights tampeied with by the crown as was 


done m Castile Besides their legislative and taxative 
functions, the Aragonese cortes were also a supreme court 
of justice, and in this capacity weie presided over by the 
justwiat, an official whose unique powers have attracted 
the attention of all writers on Spanish history In its 
origin the office had nothing very remarkable about it, 
and it IS only the peculiai circumstances of the kingdom 
which forced it into such prominence The justiciar was 
not at first entrusted with any political functions, but 
the difficulty of adjusting the lelations between the king 
and the barons led to his being called in as mediator By 
the 14th centmy he had become almost the supreme 
arbiter in all constitutional questions To him the people 
could appeal against any infraction of then liberties, while 
the kmg regarded him as his chief councillor and as the 
most efficient barrier against armed rebellion, which was 
the only alternative method of setthng disputes between 
his subjects aud himself As the justiciar thus became 
the pivot of the constitution, it was of great importance to 
secure that he should exercise his functions with fiimness 
and impartiahty As the iicos hornhes were exempted 
from corporal punishment, he was always chosen fioni the 
lessei nobles oi knights, and was made lesponsible to the 
cortes undei penalty of death The dignity of the office 
was enhanced by the character of its successive holders , 
and the medueval histoiy of Aiagon abounds with 
instances of their fearless opposition to the crown and of 
their resolute lesistance to despotism on the one hand and 
to anaichy on the other 

The glorious reign of James (I) the Conqueror was 
disturbed towards its close by quariels which arose fiom 
his scheme of partitioning his conquests among his 
children The death, however, of his youngest and 

favourite son put an end to these projects, and the most 
important of the provinces passed into the hands of Pedio Perlio 
III (1276-1285) Under Pedro and his son and sue- Ilk 
cessor Alfonso III (1285-1291), attention was almost 
wholly diverted from internal affairs to the conquest of 
Sicily By his marriage with Constance, the daughter of 
Manfred, Pedro could put forward a claim to succeed to 
the Hohenstaufen in Naples and Sicily, but it is not 
probable that he would have been able to make any use of 
the claim if the Sicilian Vespers (1283) had not thiown 
that island into his hands The result was a long senes 
of wars with the Angevin riileis of Naples, but the hold 
upon Sicily was steadily retained These wars had a 
notable influence upon Aiagoiiese history, as they compelled 
the kings to pmehase the support of then subjects by 
concessions which could only with gieat difficulty have 
been extorted from them Thus m 1283 Pedro III 
granted the famous “General Privilege,” the Magna Caita 
of Aragon By this the crown formally laid down a number 
of rules to secure all classes against oppression The 
General Privilege is qmte as important a document as the 
Enghsh charter , it is even more full and precise, and its 
numerous confirmations show that it was as highly prized 
It had the additional advantage of being issued to a people 
already possessed of institutions sufficiently developed to 
employ and defend the national hberties But if Pedro’s 
concessions weie for the advantage of his country, his 
successor went to an extieme which was equally harmful 
In 1287 Alfonso III signed the famous “Privilege of Alfonso 
Union,” by which his subjects were formally authorized to m 
take up arms against their sovereign if he attempted to 
infnnge their liberties The right of revolt, while it is 
and must be the ultimate safeguard against oppression, 
becomes at once hable to abuse when it is formulated and 
discussed The act of 1287 gave an unlimited licence to 
disorder, which could always disguise itself under the 
pretence of defending liberty Until it was repealed 
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succumb, not to the tyrannical usurpationia of the crown, 
but to the selfish interests of the nobles 
James II On the death of Alfonso III the crown passed to his 
brother James II (1291-1337) The new king handed 
over Sicily to his younger brother Frederick, thus creating 
a separate dynasty m that island In the hope ol 
depressing the greater barons, James II strengthened the 
hands of the justiciar and sought to conciliate the clergy 
and citizens to the crown By these steps he succeeded in 
avoiding any open conflict during his reign, and at the 
same time he sought to secure external unity by an edict 
which declared the three proimces of Aragon, Catalonia, 
and Valencia to be for e\er indnisihle (1319) But his 
Alfonso successor, Alfonso IV (1327-1336), did not hesitate to 
IV break this edict, m spiiit if not in letter, by carving out 
great fiefs for hia second wife, Eleanor of Castile, and her 
children By this measure he gave rise to the diflSculties, 
Pedro and indirectly to the triumphs, of his son, Pedro IV 
(1336-1387) Pedro’s reign is a great epoch m Aragonese 
histoiy, as to him is due the arrest of the tendencies which 
threatened to diiide and destroy the kingdom He began 
by recalling his father’s excessive grants to his stepmother 
and his half-brothers The intervention of Alfonso XI of 
Castile on behalf of his sister failed to make any impres- 
sion upon the king, and it was only the pressing danger 
from the Moors, which was removed m 1340 by the 
Castilian victory on the Salado, that induced him at last 
to consent to a compromise The same desire to unite 
all the possessions of the Aragonese crown is appaient 
in his tieatment of the kmg of Majorca, James II, the 
descendant of James I ’s younger son, who had leceived 
from his father the Balearic Islands with Eoussillon and 
Cerdagne as a vassal kingdom As James 11 showed 
inclination to evade his legal duties towards his suzerain, 
Pedio seized the first opportunity to pick a quairel with 
him In 1344 all the territoues of the kmg of Majorca 
were declared to be united to Aragon, and, though James 
II made an obstinate lesistance, he met with httle sup- 
port from his former subjects, and the hopeless struggle 
was ended by his death in 1348 
These high-handed measures not unnaturally excited the 
misgivings of the nobles of Aragon, whose privileges were 
not likely to be very scrupulously respect^ by a piince 
with such au obvious sense of his own rights and duties 
In 1 347 chance gave them an eminent and capable leader 
There was no law against female succession in Aragon, and 
there was the precedent of Queen Petromlia in its favour 
On the other hand, there was a strong prejudice against it, 
and as a rule preference had been given to males, although 
further removed from the direct line Pedro IV had an 
only daughter, Constance, and he was eager to secure the 
succession to hei in preference to his brother James, who 
was popularly regarded as the heir to the throne This 
unconcealed intention excited the indignation of James, 
who was already discontented at the harsh tieatment of 
the king of Majorca He had no difficulty in inducing 
most of the chief nobles, including his half-brothers, to 
form a ‘‘Union,” which was also joined by several of the 
towns m their discontent at the projected settlement of 
the succession (1347) Pedro was taken by surprise and 
could only gain time by concessions He promised to 
convoke annual meetings of the cortes, to choose his 
councillors with the approval of the estates, to revoke his 
will in favour of his daughter, and to recogmze his brothei 
as his heir Soon after this agreement, which left the 
Union master of the situation, James died, and men were 
not slow m attributing his death to the machinations of 
the king This event was of the greatest advantage to 
Pedro, as it deprived his opponents of their leader, and 


pjer&onal rualries The king and his advibe^s weie nut 
slow to avail themselves of the opportunity thub oifeitJ 
The opposition was strongest in Aragon and Yaleucia, and 
Pedro succeeded in gaming o\er the Cataloniaub, »,Lo 
always prone to act m isolation fiom the othei pimviuce- 
With the troops thus acqmied he met the aimy oj. the 
Union at Epila (1348) and won a complete victoiy He 
followed up his success by destiojing all tire char ter-, 
which gave any sanction to aimed rebistance to the ciowm, 
and especially the Privilege of Union of 121S7 Hm bidet 
half-brother Ferdinand, who had succeeded James Cj 
leader of the revolt and as heir apparent to the thioi^t, 
fled to Castile, but the chief nobler vveie sever elj punished, 
and the power of the ciown was raised to a height wuieh 
it had never before attained 

Thus Aragon, following the tendencies ot the agf, 
became centralized under a poweriul monarchy, aiid the 
foices of feudal disunion received a final checx But 
Pedro IV was far from establishing anj thing like a 
despotism While destroying the Privilege ot Unmn, hn 
took a solemn oath to respect the political and jueioonal 
hbeities of his subjects, and enjoined the same oath upon 
his successors At the same time he strengthened the 
powers of the justiciar, whose pie-eminence dates fiom 
this reign The position ot the lung was immeusSiy 
strengthened by the birth of a son, which aestiojed the 
claims of his half-brothers The later part of his leign 
was occupied with a war again&t Homy 11 ot Castile, 
which has been refeired to above, and with resistance m 
James III of Majorca, who made an uusuccesstul efioit tu 
recover the territories of his tether Pedro concluded a 
second marriage with Sibilla, daughter of a Catalonian 
knight, and her influence involved him in a Cjuaiiel vuth 
his eldest son, whom he attempted to deprive of the ofiiee 
of lieutenant general, which custom assigned to the hmi 
to the throne But he ioimd that the authoiity or the 
justiciar was now strong enough to lesriam the ciown as 
well as the nobles Domimc cle Cerda, who now held the 
office, pronounced that the infant was legally entitled to 
the dagnity from which he had been ousted, and compelled 
the kmg to restore him The brief reign of John I J"hai 
(1387-1395) was mainly occupied with wars in Sicily and 
Sardinia The expense which these involved, which Vvas 
increased by the luxury of a magnificent court, excited the 
most lively discontent on the part oi the coites The 
remonstrances of his subjects were lesouted bj the king, 
but they were backed up by the authoiity of the ju&ticiui, 
and John I gave way so far as to banmh the unpopuhn 
favourites from the court On the kings death bin 
daughters were passed over, and the crown was tiansfeimd 
to his brother Mai tin, who was occupied m reotoiing the Martnu 
Aragonese supremacy m Sicily Under Martin a private 
war between the great famihes of Urrea and Luna was put 
down, and the dependence of the gieat nobles was more 
firmly secured But the death in 1409 of the king’s only 
son, Martin the younger, brought the kingdom face to 
face with the difficulty of a disputed succession There 
were two male claimants, — the count of Urgel, a gieat- 
grandson of Alfonso IV, and the duke of Gandia, a 
grandson of James II The former was the undoubted 
heir if the succession was absolutely bmited to males, 
while the latter was advanced m years and could only 
bring forward the old contention of nearness to the royM 
stock But, although precedent was in favour of the 
exclusion of females, there was no definite rule to prevent 
the succession of their male descendants Of such 
claimants there were two, — Louis of Calabria, the son of 
John I’s daughter Violante, and Ferdinand, infant of 
Castde, the son of Martin’s sister Eleanor Moieover, 
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Martin the younger had left an illegitimate &on, Frederick, 
count of Luna, and if the question liad arisen a centuiy 
earlier, betoie the cleigy had obtained so much powei, it 
IS probable that his clams would have been prefeired 
The question was still unsettled on the death of the eldei 
Martin m 1410, with whom ended the male line of the 
counts of Baicelona A prolonged civil wai seemed 
inevitable, and foi two years the kingdom endured the 
evils of an interiegnum If the dispute was to be settled 
by force of arms, the count of Uigel seemed hkely to 
carry all before him, as he had the pretty unanimous 
suppoit both of the Catalans and of the powei ful family 
of Luna But his followers, confident in their supenority, 
allowed themsehes to indulge m acts ot violence which 
alienated the moie oideily paib of the population The 
justiciar, Juan de Cerda, who had acted with such 
impartial firmness in the leign of John I , succeeded lu 
forming a patuotic party which determined to settle the 
dispute by a legal decision Jealousy of the De Lunas 
gave to this party the support of the rival house of Uirea 
They succeeded in piocimng the appointment of a joint 
commission of nine membeis, — three from the coites of each 
province Aftei a careful examination of all the claims, 
the commissioners decided, on what jninciple it is difficult 
Ferdinand to determine, in fitvoiu of the infant Feidinand, who was 
^ then acting as regent of Castile foi his nephew John II 

(1412) As far as ability and meiit went, the choice was 
probably the best that could have been made By mingled 
firmness and concession Feidinand succeeded in lestormg 
order and unity to the kingdom and its dependencies A 
revolt headed by the disappointed count of Uigel in the 
nest year was suppiessed, and its leadei was pumshed 
with the confiscation of his teiritories and peipetual 
imprisonment 

Thus tile house of Trastamara succeeded m obtaining 
the crown of Aragon as well as that of Castile Ferdinand 
1 , the first king of the new dynasty, did not live long to 
wield the sceptre which he had so fortunately acquired 
Alfonso On his death in 1416 the crown passed to his sou Alfonso 
V (1416-1458) The new prince played httle part in 
Aiagonese history, as his attention was almost wholly 
absorbed m the affaiis of Italy To his inherited posses- 
sions of Sicily and Sflidinia he added the kingdom of 
Naples aftei a seven years’ contest with the Angevin 
claimant, Ren4 le Bon of Provence (1435-1442) From 
this time he never quitted his new kingdom, wheie his 
pohtic rule and his patronage of hteiature acquired for 
him the name of “The Magiiammous ” Dmmg his 
absence the government of Aragon was entrusted to his 
brother John, as lieiitenant-geneial The arbitrary chai- 
acter of this prince, which is so cleaily visible in liis 
subsequent history, seems to have been foreseen by his 
subjects In order to seeuie the jnsticiai from undue 
influence on the part of the crown, a law was made in 
1442 that the office should be held foi life, and that its 
occupant could only be dismissed by the king with the 
express approval of the coites In 1461 this provision 
was followed up by another law which directed that all 
complaints against the justiciar should be heard before a 
commission regularly chosen from the four estates 
Rela The history of John, both as regent for his brother and 
tions of later as king in his own right, centres round the family 
togon q^a^rrels which finally led to a formidable rebellion against 
Navarie Blanche, widow of Martin of 

Sicily and hen ess of Navarre This httle kingdom, which 
comprised teiritoiy on both sides of the P;^enees, had 
been more closely connected with France than with Spam 
since its separation from Aragon on the death of Alfonso 
I (1134) 111 the 13 til centuiy it was united to the 

French crown by the marriage of Jeanne of Navarre with 
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the French king, Philip lY, but it again became 
independent on the death of Louis X in 1315 His 
daughter Jeanne was the undoubted heiress of Navarre, 
and, though she was kept out of her rights by her uncles, 

Philip Y and Charles lY, she was allowed to succeed 
after then death In 1329 she was crowned at Pamplona 
with her husband, Phihp of Evieux Her son, Charles 
the Bad (1349-1387), obtained an unenviable notoriety 
for the pait which he played in French history during 
the troublous period of the English wars His son, Charles 
III (1387-1425), was a peace-loving prince, who devoted 
more attention to art and literature than to politics The 
inaruage of his daughter Blanche with John of Aiagon 
brought the mountain kingdom once more into close 
connexion with the western peninsula By her marriage 
con ti act, Navarre was to pass on her death to her children 
and not to her husband, but a later agreement enjoined 
hei son, before assuming the sovereignty, to obtain “ the 
goodwill and appiobation of his father ” When Blanche 
died in 1442, John seems to have consideied that this 
latei stipulation justified him in retaining the title of king 
of Navaiie, though he entrusted the administration of the 
kingdom to his son, Charles of Yiana For some time no 
difficulty was made about this arrangement But m 1447 
John maiiied a second wife, Joanna Heuriquez, a de- 
scendant of the royal family of Castile, and a few years 
later he sent Joanna to shaie the government of Navarra 
with his son This appointment, coupled with the 
airogant conduct of his stepmother, was regarded as an 
insult by Chailos of Yiana, who was not slow to remembei 
that by light he was entitled to the crown The old 
parties of Navario, the Beaumonts and Agramonts, seized 
the opportunity to renew their feuds, — the former espous- 
ing the cause of the prince, the latter that of the queen 
Before long the dispute developed into civil wai, and John 
marched into Navarre to assist his wife, who was besieged 
in Estella by her stepson At Aybar the hostile forces 
met m open conflict, but the superior discipline of the 
loyal troopb gave them a complete victory, and Chailes 
fell a prisoner into his father’s hands (1452) The piince 
was released after a shoit imprisonment, but the recon- 
ciliation was only a hollow one The biith of a son to 
Joanna Hennquez (1462), aftei waids famous as Feidinand 
the Cathohe, was a serious blow to the interests of the 
elder son The queen scarcely concealed hei desire to 
secure the succession to hei own child, and her influence 
over her husband was unbounded Charles found that 
his defeat had given the supremacy in Navane to the 
hostile party, and after a vam attempt to recover liis 
power he went to Naples to appeal to his uncle Alfonso 
V But his hopes in this quarter were destroyed by 
Alfonso’s death in 1468 Of his possessions, Aragon, joim ii. 
Sicily, and Sardinia passed to his brother John II , while 
Naples, as a private acquisition of his own, was bequeathed 
to his natural son Ferdinand The Neapolitan baions, 
dieadmg the gloomy and tyrannical character of ihoir new 
ruler, offered to support Charles of Yiana as a candidate 
for the throne, but be refused to oppose his cousin, and 
retired to Sicily, where he spent the next two years m 
seclusion In 1460 he was induced to return by the 
solicitations of his father, who seems to have been dis- 
quieted by the popularity which the prince had obtained 
among the Sicilians The intrigues of Joanna were not 
long in exciting the old mistrust between father and son, 
and her hostility towards Charles was increased by his 
attempts to obtain the hand of Isabella of Castile, whom 
she had already fixed upon as a suitable bride for her own 
son Ferdinand In 1461 Charles was induced to meet 
his father at Lenda, and was at once imprisoned When 
asked about the cause of this arbitrary proceeding, John 
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only replied with obscure hints at a conspiracy But his 
subjects were not prepared to acquiesce in this unnatuial 
treatment of a prince whom thej had learned to love and 
whom they regarded as then future ruler The Catalans, 
always easily moved, rose in arms and marched upon 
Lerida, and it was only by a hasty retreat that John was 
able to escape with his court to Saragossa But the 
revolt speedily spread from Catalonia to the other pio- 
vinces, and even to Sicily and Sardinia, while it found 
supporters in the king of Castile and in the faction of the 
Beaumonts in Kavarre Sunounded by enemies, John 
II found it necessary to yield He not only released his 
son, professing that he did so at his wife’s request, but 
appointed him lieutenant-general of Catalonia and pio- 
mised not to entei that province without the permission 
of the cortes But no sooner had Chailes of Yiana 
regained his liberty than he died, on September 23, 1461 , 
and the circumstances led ready credence to be given to the 
suspicion that he had been poisoned during his captivity 
The crown of hTavarre now devolved by right upon 
Charles’s elder sister Blanche, who had been married to 
and aftei wards repudiated by Henry IV of Castile But 
she had incurred her fathei’s enmity by the support which 
she had given to her brother^ and John II was not 
unwilling to curry favour with France by securing Havaire 
to his second daughter Eleanor of Eoix, whose son Gaston 
had married a sister of Louis XI The unfortunate 
Blanche was committed to the guardianship of hei 
younger sister, and after two years of imprisonment in the 
castle of Orthez she died of poison But Eleanor leaped 
little advantage from the crime which all historians impute 
to her Her father retained the crown of Navarre till his 
death, and she only survived him a few weeks She was 
succeeded by her grandson Francis Phcebus, but he only 
lived for four years, and his sister and heiress Catherine 
brought the crown of Navarre hy her mainage to the 
French house of D’Albret, from which it was wrested hy 
Ferdinand the Catholic in 1512 This thud umon with 
Aragon proved permanent, although the district north of 
the Pyrenees was subsequently annexed to Fiance 
Meanwhile the troubles of John II weie hy no means 
removed by his son’s death In Aragon the young Fer- 
dinand was acknowledged as heii, and was then sent with 
his mother to Catalonia to receive the oath of allegiance 
from that province But the Catalans rose again in rebel- 
hon, and besieged Joanna and her son in the fortress of 
Gerona As John II was unable to advance through the 
revolted province to his wife’s relief, he pmchased the 
assistance of Louis XI by a promise of 200,000 gold 
crowns, as security for which he pledged the counties of 
Eoussillon and Cerdagne (1462) The Catalans replied to 
this alliance by throwing off their allegiance to John and 
proclaiming a republic As, howevei, Gerona was relieved 
by the French, and the royal troops succeeded lu reducing 
several of the chief towns, they determined to appeal for 
foreign aid The crown was offered first to Henry IV of 
Castile and then to the constable of Poitugal, who was 
descended from the old counts of Barcelona On the 
death of the latter in 1466 the rebels turned to the tradi- 
tional rivals of the house of Aragon, and offered the crown 
to Benb le Bon, the head of the Angevin house EenA 
whose life had been spent in putting forward claims which 
he had never been able to enforce, accepted the offei and 
sent his chivalrous son John of Calabria to assist the 
Catalans (1467) John II ’s foitunes were now at their 
nadir He had lost his eyesight, and the death of his 
wife in 1468 deprived him of the companion and adviser 
who had for years directed and inspired his pohcy John 
of Calabria, whose enterprise was secretly encouraged by 
the treacherous king of France, was steadily regaining 


much of the ground which had been lost by the Catalans 
before his ariival But the old king, whose sight was 
re&tored by a surgical operation, fought on with a dogged 
obstinacy worthy of a bettei cause The death of the 
duke of Calabria in 1469 deprived his opponents of their 
leader, and from this moment their ultimate defeat was 
inevitable The fall of Barcelona (1472) completed the 
reduction of Catalonia But John did not venture to 
abuse the victory which he had so hardly won He 
gianted a geneial amnesty, and took a solemn oath to 
rcsiiect the constitution and liberties of the conquered 
pi ounce The only notable event of the remaining years 
of John II ’s reign was an attempt to recover Pionssillon 
and Ceidagne But Louis XI kept a firm hold by arms 
upon the provinces which his diplomacy had won, and they 
were only re&tored to Aragon in 1493 when Charles VIII 
ceded them to Ferdinand the Catholic In 1479 the death Ferdinand 
of J ohn n , at the ripe age of eighty-tw’-o, transferred the catholic 
Clown to his son Ferdinand, who ten years before bad con- 
cluded his mainage with Isabella of Castile 
LiteiCdiue — ^Lafuente, Eistona Gene/al ch Espana, Ortiz, 

Compeiidio Oetwal de la, Eistona cU Espaiia, Mariana, Eistona 
Geneial dcEspafia, Lenibke, Seliafer,and Schiriniacliei, GescJiiJits 
wn Spuiiien (down to 1295), Dozy, Eistoiie dei MusuVnans 
cEEspagne (to 1110), Desornieaux, Ahegi Chiotiologique do 
VHistoiie d’Espagne Poi the constitutional liistoiy the chief 
books of reference are — for Castile, Manna, Tcoi ta de las Coi tes, and 
Sempere, Eistoiie des Co j tes d’Espagne, and for Aragon, Blancas, 
Commniam Benim Amgonensium , hut a fair snininaiy of their 
conclusions may be found in chapter iv of Hallam’s Middh Ages 
and in the mtioduetion to Prescott’s Ee, duiand aad IsaMla The 
lustoiy of the Castilian coites has been lecently elucidated by 
Don Manuel Colmeiro in his Coitcs de los Antigms Eeinos de Leon 
y de Castilla (Madiid, 1883) The chief mediceval chroniclers may 
he found, though not well edited, m Elorez, Espafia Sagrada, and 
Schott, Etspama Mlustrata (E L ) 

Section IV — Modern History 
The history of Spam as a united state dates from the Perdmand 
union of Castile and Aragon by the mariiage of Isabella 
and Feidinand The marriage took place in 1469, before 
the accession of either sovereign In 1474 the crown of 
Castile was claimed by Isabella on the death of her 
bi other Henry IV, whose daughter Joanna was uni- 
versally believed to be illegitimate It was contended by 
the paitisans of Ferdinand that female succession was 
prohibited in Castile, and that he was entitled to the 
ciowm as the nearest male heir after his father Ulti- 
mately the question was settled in Isabella’s favour, and 
she obtained the most important rights of sovereignty, 
though the government was cairied on in their joint 
names. It is possible that Feidinand would have refused 
to accept this arrangement, if concerted action had not 
been necessaiy to oppose the party which espoused the 
cause of Joanna A number of the Castiliau nobles, 
headed by the marquis of Villena, dreaded the danger to 
the privileges of their older that might arise from the 
establishment of a strong government They found an 
ally m Alfonso V of Portugal, who was Joanna’s uncle 
by the mothei’s side, and who cherished the design of 
obtaining the Castilian throne by a marriage with his 
niece In 1476 the eonfedeiates were routed in the 
battle of Toro, and Alfonso departed to France with the 
chimerical plan of seeking assistance fiom Louis XI The 
treaty of St Jean de Luz between France and Castile in 
1478 mined these hopes, and in the next yeai Alfonso 
was compelled, by the treaty of Lisbon, to abandon the 
cause of his niece This terminated the war of succession 
in Castile , and Joanna, known from her reputed father 
I as La Beltraneja, retired into a convent A few months 
befoie the treaty of Lisbon the death of John II (January 
20, 1479) gave to Ferdinand the succession to Aragon, 

Sicily, and Sardinia Navarre, which had been brought 
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to Jolin n by Iii'^ fiibt wife, passed to ks daughter by 
thft mauiage, Eleanoi, countess of Foia Two provinces 
ot the An^onese ciown, Roussillon and Ceidagne, had 
been plel^^ed by John to Louis XI of France, and were 
‘-till retimed by that munaich The union of Castile and 
Aiagon etiected in 147& was meiely a personal nnion 
Each province letamed its own institutions and its own 
lavs, and each would haie resented the idea of absorption 
in the othei 

[■; dhe faibt care of the two sovereigns was to leform the 
system ot government, especially in Castile, where the 
recent civil wars had given use to serious disorders One 
of then chief objects was to depress the nobles, whose 
piivileges, acquiied during the long stmggle against the 
Mows, neie inconsistent with a strong centralized govem- 
nienfc In accordance with true policy and with the 
spiiit ot the age Ferdinand and Isabella sought to 
counteibalauce the nobles by lelying upon the burgher 
class The Santa Eetimadad, or Holy Brotherhood, 
winch was organized m 1476, was a populai confederation 
ot the whole kingdom foi police and judicial purposes 
Its aCairs were managed by local courts, — ^from which 
apljeals could be made to a supreme tribunal, — and by a 
general junta composed ot deputies flora all cities, which 
V as convened once a year A body of 2000 cavalry was 
at the disposal of the association, and a special code of 
laws for its guidance was compiled m 14R5 The institu- 
tion was completely successful in maintaining order and in 
diminishing the independence of the local jniisdiction of 
the great nobles About the same time the lavish giants 
fiom the royal domain, which had enriched the nobles at 
the expense of the ciown, weie revoked, the central judicial 
couits weiB made more efficient by the introduction of 
trained lawyers, and steps weie taken to codify the 
nunieioib laws that had been made since the Siete Partidas 
of Alfonso X The grandmaster ships of the great orders 
ot St lago, Calatiava, and Alcantaia, which confeiied 
jiowers too gieat to be entrusted to a subject, were on 
aaccessive vacancies secured to the ciown Trade was 
encouiaged by protective measures, by the breaking down 
ot the hameis between Castile and Aiagon, by a strict 
reform ot the currency, and by the commutation for a 
lived impost of the detested akamla, a tat of one-tenth 
ujimi all sales and transteis of piopeity 
The increased piosperity of the country is well illns- 
tiated by the steady use of the revenue “In 1474, the 
year of Isabella’s accession, the ordinary lents of the 
Castilian crown amounted to 886,000 reals, in 1477 to 
2,390,078, in 1482, aftei the resumption of the royal 
grants, to 12,711,591, and finally, in 1604, when the 
acquisition ot Gianada and the domestic tianquillity of 
the kingdom had encouraged the fiee expansion of all 
its resources, to 26,283,334, or thirty tunes the amount 
leceiveJ at hei accession All this was derived fiom the 
custoniaiy established taxes, without the imposition of a 
single new one” (Prescott, ii 675) No attack was made 
upon the hbeities of the subjeck; the cortes of Castile 
were frequently convened, the same towns were called 
upon to send deputies , and the only innovation was the 
frequent neglect to summon the nobles The numerous 
2 ir(iffm(Mms, or royal ordinances, were mostly limited to 
adminiatiative matters or to the interpretation of the law 
The credit foi the domestic adramistiation rests mainly 
with Isabella Ferdinand busied himself more with mihtary 
and diplomatic affairs, and compaiatively few mnovations 
weie made in Aragon The Eeimawlad was introduced, 
and in some other points the example of Castile was 
followed But the advanced constitutional liberties of 
Aragon were uncongenial to Ferdinand He summoned 
the cortes as rarely as possible , and when that assembly 


met he spared no pains to influence its composition and its 
decifaions The centralizing tendencies of the reign were 
Gained still tmthei in both provinces in the later peiiod 
when Ximenes, who became aichbishop of Toledo in 1496, 
eveicised the chief influence Five councils weie entmsted 
with the administration of affairs — the “ royal council,” 
the chief court of justice , the “ council of the supreme ” 
for ecclesiastical business, the “council of the oideis” for 
the great military fraternities , the “ council of Aragon ” 
for the management of that kingdom and of FTaples , and 
the “council ot the Indies” for the great discoveiies of 
Columbus and his companions 

The political unity of Spain was to be based upon its Eebgious 
religious unity Both Ferdinand and Isabella wmre 
I imbued with that stern spirit of oithodoxy with which the 
Spaniards w'ere inspired by their long crusade against the 
infidel No institution of their leign was so important as 
the Inquisition, which wms authorized by a bull of Sixtus 
IV in 1478, and constituted for the two kingdoms in 
1483 undei the piesidency of Toiquemada Its extension 
to Aiagon was bittcily protested against by the libeity- 
loving people, but was forced upon them by the non will 
of Feidiiiand The activity of the Holy Office was at 
first directed against the Jews, whose obstinate adlieience 
to then faith m spite of peisecution was punished by 
an edict for then expulsion in 1492 Their depaitiire 
depiived Spam of many industrious inhabitants , but its 
impoitance has been much exaggerated by aiithois who 
have failed to notice that it was followed, not by the 
decline of Spain, but by the peuod of its greatest jno- 
speiity In spite of then oithodoxy, howevei, Feidinand 
and Isabella weio by no means slavish adhcients of the 
papacy The claim of the popes to appoint to impoitant 
benefices was strenuously lesistscl, and the chief contiol of 
ecclesiastical affairs was successfully vindicated foi tlio 
crown 

The steady extension of the royal power in Spam was 
due m no small degree, as Machiavelh has pointed out, to 
the constant succession of enterprises m which the 
attention of the nobles was absoibecl. These entoi puses 
may be summaiized undei thiee heads — (1) the union of 
the Peninsula , (2) the extension of’ colonial cmpiie, and 
(3) the acquisition of foreign leintories 

(1) Undei the first head the most impoitant achievement tJmoii of 
was the final extinction of the Mooush jiower in Spain 
The wai which began in 1481 was earned on in a clesiilLoiy ^ 
manner for ten years, and was completed in 1492 by tho 
conquest of Granada The Moois, who had fought with 
the courage of dcsjiair, icceivod voiy lenient teims fiom 
then conqueiois They were seemed in tho fioo exeiciso 
of then leligion, and w'crc allowed to retain their own 
laws, customs, and language In some points, such as the 
trade with Africa, they obtained piivilegos which weio not 
even shared by the Castilians But tho spiiit of prosolyt- 
isra was too strong m Spain to allow this tieaty to be 
observed The measuies taken by Xiinenos to bung about 
the conversion of the Moors provoked a revolt in 1600, 
which was put down with gieat seventy They were com- 
jielled to choose between conversion or banishment, and, 
although most of them accepted tho foimer alternative, 
the Moriscoes, as they were now called, found themselves 
henceforward in the hopeless position of a proscribed and 
hated minority In 1493 Ferdinand extorted fiom the 
fears and hopes of Charles VIII of Franco the lostoiation 
of Roussillon and Gerdagne by the treaty of Barcelona 
In 1512, after Isabella’s death, he annexed Navaire, The 
wffiole Peninsula was now united, with the exception of 
Portugal, and steps had been taken for the acquisition of 
that kmgdom by marriage Isabella, Ferdinand’s eldest 
daughter, was married to Alfonso, tho son and heir of 
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John IT of Portugal Aftei the death of that piince his 
widow mained Emanuel, who succeeded to the Poitaguese 
crown in 1495 Isabella herself died m giving birth to 
a son, but the connexion was still maintained by the 
marriage of Emanuel to her younger sister Mary The 
fruits of tins persistent pohcy were not leaped, however, 
tiU the reign of Philip II 

Colomal (2) Maritime discovery was the task of the age, a task 
empire forced Upon it by the Turkish occupation of the Levant, 
which had closed the old commercial routes to the East 
The foremost pioneers in the work weie the Portuguese 
and Spaniards, whose efiorts brought them into rivalry 
with each other The treaty of Lisbon in 1479 seemed 
4he western coast of Africa to Portugal, but enabled 
Spam to complete the annexation of the Canaries The 
Spaniards now turned fuithei westwards, and a wholly 
new problem was created by Columbus’s discovery of the 
'West Indies in 1492 His voyage had been undertaken 
undei the patronage of Isabella, and the new territoiies 
were regarded as pertaining to Castile To solve any 
difficulties that might arise, a bull was obtained fiom 
Alexander YI in 1493, which granted to Spam all dis- 
coveries west of an imaginary line drawn 100 leagues to 
the west of the Azores and the Cape Yerd Islands As 
this ariangement excited Portuguese discontent, it was 
modified by a treaty at Tordesillas in 1494, which removed 
the boundary hne to 370 leagues west of the Cape Yerd 
Islands This modification had impoitant results for the 
Portuguese, as giving them their subsequent claim to Brazil 
In the meanwhile Spam redoubled its exertions In 1498 
Columbus landed on the continent of South America, and 
in a few yeais the whole western coast was exploied by 
subsequent adventurers In 1512 Ponce de Leon dis- 
covered Florida, and in the next year Balboa crossed the 
Isthmus of Daiien and gazed tor the fust time upon the 
Pacific No exertions weie spared by the Government to 
eucouiage settlement m its new teiiitones , but the regu- 
lations of colonial trade, and especially the pi o vision that 
it should pass through the single port of Seville, weie con- 
ceived in a nairow and selfish spirit which pi evented the 
full development of their resources 
Aoqiusi- (3) The foreign afiairs of the reign, which were almost 
t ion of ^]iolly connected with Italy, were conducted by Ferdinand 
'•“Ples | 3 eiialf of Aragon, just as the extension of the colonies 
fwas directed for the benefit of Castile Charles YIII ’s 
invasion of Naples, which was ruled by an illegitimate 
branch of the house of Aiagon, was undertaken in the fab 
belief that the support or at least the neutrality of Spam 
was secured by the treaty of Barcelona But Feidmand, 
jealous of the rapid success of the French, seized the 
first pretext to disregaid the treaty, and became a member 
of the league which was foimed at Yenice m 1495 
against Charles His tioops, undei the famous Gonsalvo 
de Cordova, took a prominent pait m lestoimg Ferdinand 
II to the Neapohtan thione With the accession of 
Louis Nil came a great change in Ferdinand’s pohcy, and 
he determined to advance the claim to Naples which he 
himself possessed as the legitimate head of the Aiagonese 
house By the treaty of Granada in 1500 Naples was to 
be divided between France and Spam, and the reignmg 
king Frederick could make no resistance to such over- 
whelming forces But a qnairel naturally arose about the 
terms of the partition, and by 1504 Gonsalvo de Cordova 
succeeded in expelling the French from Naples, which was 
henceforth annexed to tlie crown of Aragon 
Death of In 1504 the unity of Spam was interrupted for a 
Labella. time by the death of Isabella The successive deaths 
of the infant John (1497), of Isabella of Portugal (1498), 
and of her infant son Miguel (1500) had left the succes- 
sion in Castile to the second daughter, Joanna, she was 


maiiied to the aichduke Philip, son of Maximilian I , and 
luler, thiough his mother Maiy of Buigundy, ol the 
Netheilands and Fianche-Comte IJnfoituuately Joanna, 
who was the mothei of two sons, Charles and Feidmand, 
had already given signs of that insanity which was to 
cloud the wrhole of her subsequent career Philip, who 
had visited Spam in 1502, had then excited the distrust 
of his ‘Wife’s paients, and Isabella by her will left the 
regency in Castile to her husband until the majoiity of 
their grandson Chailes But Feidmand, m spite of his 
brilliant successes, was not popular among the Castilian 
nobles, who seized the opportunity to support the more 
natuial claims of Philip to govern on behalf of his wife 
Feidmand showed his dmgust by actions which threatened 
to undo all th' previous objects of his policy He con- 
cluded a treaty with Louis XII in 1505, by which he 
undertook to marry the French king’s niece, Germaine de 
Foix To her Louis lesigaed his claims upon Naples, 
but m case of her death without issue his shaie m the 
kingdom by the treaty of Gianada wns to revert to Fiance 
Thus Ferdinand was willing to gratify his spite and to 
perpietuate the division between Aragon and Castile, 
under the penalty of forfeiting his recent conquests in 
Italy His second maiiiage was concluded in March 
1506, and two months latei he resigned the regency in 
Castile to Philip, and soon afterwards sailed to Naples 
But the division of the Peninsula was not destined to 
last long On September 26 Philip died at the age of 
twenty-eight, and the devotion of Ximenes secured the 
restoiation of the legency to Feidmand Joanna, who 
had been devotedly attached to her husband, lost all 
semblance of reason after his death, and made no attempt 
to exercise any influence over the conduct of affairs The 
remaining part of Ferdinand’s reign is uneventful in the 
history of Spam The government was carried on on the 
same system, but with moie avowed absolutism, as during 
the lifetime of Isabella Ximenes, whose energies found 
insufficient occupation in the compilation of Lis Polyglott 
Bible and m the foundation of the university of Alcala da 
Henares, fitted out and headed an expedition to Oran in 
1509, which lesulted m extensive but short-lived con- 
quests in noithern Africa Ferdinand threw himself with 
more energy than ever into the cun eat of European poli- 
tics By joinmg the league of Cambray he wrested fiom 
Yenice five important towns in Apulia which had been 
pawned to the republic by Ferdinand II As a member 
of the Holy League against Fiance he succeeded in con- 
quering Navarre in 1512 Navarie had passed to the 
Ikeuch family of Albiet by the marriage of Cathaime de 
Foix with Jean d’Albiet, and it was the close connexion 
with France which gave Ferdinand a pretext for its 
invasion In 1515 his new conquest was formally m- 
coiporated with the kingdom of Castile This was Ferdi- Death of 
Hand’s last success, and he died on Januaiy 23, 1516 S'erdi- 
His will recognized Joanna as his heiress in Aiagon, and’^“'^ 
his grandson Charles as the regent in both kingdoms 
Until his ariival, the administration of Castile was 
entiusted to Cardinal Ximenes and that of Aragon to his 
own natural son, the archbishop of Saragossa 
With the death of Feidmand begins the peiiod ofHapsburg 
uninterrupted Hapsburg rule in Spam, which lasted for 
nearly two centuries In the course of this period the 
monarchy obtained absolute authority, and Spam, after ' 
using for a time to be tbe foremost state m Europe, sank 
to the position of a second-rate power, from winch it has 
nevei smce emerged At first the condition of afiairs was 
by no means promising for the crown The umty of 
Spam, which had advanced with such rapid stiides after 
the marriage of Ferdinand and Isabella, had been seriously 
I shaken by the selfish policy pursued by the king since his 
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■wife’s death Aragon and Castile were distinct kingdoms, 
and the former was again divided into the three provinces 
of Aragon, Cataloma, and Yalencia, each of -which had its 
own cortes, its own piivileges, and the most •warmly- 
cherished tiaditions of independence Classes -were every- 
■where divided against each other, and within each class 
jealousies and quarrels were frequent The foreign 
possessions of the two crowns -were a source of weakness 
rather than of strength France stood ready at the 
earliest opportunity to contest the po^ession of Navarre 
with Castile, and that of Naples with Aragon 
Cliflxles The difficulties of domestic government were increased 
I by the fact that the prospective ruler was a youthful 
foreigner, who had never visited Spam, and who was 
Y completely ignorant of the customs and even of the 
language of the country Charles had been born and 
educated in the Netherlands, of which he had been 
nominal ruler ever since the death of his father in 1506 
Al l his friends and advisers were Flemings, who cared 
nothing for Spanish interests and had already acquired an 
evil reputation for selfish greed The first symptom of 
discontent in Spam was excited hy Charles’s demand to he 
recognized as king, in utter disregard of his unfortunate 
mother In Aragon the demand was unhesitatingly 
refused, but m Castile the vigorous measures of Ximenes 
secured Charles’s proclamation The regent, however, had 
great difiiculties to face The nobles, dehghted to be rid 
of the strong government of Ferdinand, wished to utilize 
the opportunity to regain the privileges and independence 
they had lost In this crisis the loyal devotion of Ximenes 
saved the monarchy Throwing himself upon the support 
of the citizen class, he organized a militia which overawed 
the nobles and maintained order A French mvasion of j 
Navarre was repulsed, and to avoid any danger from the 
discontent of the inhabitants all the fortresses of the pro- 
vince, with the single exception of Pamplona, were dis- 
mantled These distinguished services were rewarded with 
more than royal ingratitude by Charles, who came to Spam 
in 1517, and who allowed the aged cardinal to die on 
November S without even granting him an interview 

The young king soon felt the loss of so able and experi- 
enced an adviser, His Flemish ministers, with Chievres 
at then head, regarded Spam as a rich booty to he 
plundered at will The Castilians, the proudest nation m 
Europe, found all the places of honour and profit seized 
by greedy foreigners The cortes had shown their loyalty 
by acknowledging Charles as joint-kmg with his mother 
and hy granting him an unprecedented service of 600,000 
ducats But they had accompanied their grants with 
eighty-eight significant demands, which the young king 
accepted but made no pretence of fulfilhng In Aragon 
and Catalonia more difficulty was experienced Nearly 
two years -were wasted m obtaining the recogmtion of the 
royal title, and no supplies were forthcoming Valencia 
was not visited at all, and the attempt to induce the 
people to do homage to a viceroy was a failure A civil 
war broke out in the province between the privileged 
nobles and a germandada, or brotherhood, of the burgher 
class The Government exasperated parties hy supporting 
each in turn, but ultimately threw in its lot with the 
nobles 

Meanwhile the death of Maximilian had given Charles 
the succession to the considerable Hapsburg tenitories in 
Germany, and in 1519 the Geiman electors had chosen 
him to he king of the Romans He was now the first 
prince in Europe , and it was necessary for him to leave 
Spam to look after his interests m Germany and to 
cement there alliances which he needed against the inevit- 
able hostility of France But his elevation by no means 
increased his popularity in Castile, The Castilians had 


already plenty of grounds for complaint in the rapacity 
of the Flemings and m Charles’s failure to perform his 
promises to the cortes But these were as nothing com- 
pared -with the prospect that Castile might no longer be 
the primary state of their king, and that their revenues 
might be employed m the attainment ot objects in which 
they had not the slightest inteiest While opinions were 
thus excited, Charles, who had been reduced to great 
straits by lus military preparations and his promises to 
the German electors, summoned the cortes to meet at 
Santiago (Compostella) in Gahcia, and thence transferred 
them to Coruna in order to embark as soon as he had 
obtained the supplies he needed The place of meeting 
was carefully chosen so as to isolate the assembly and to 
expose it to rojal influence or intimidation The lead of 
the opposition was taken by Toledo, which refused to 
send its two deputies, as being too favourable to the 
cro-wn, but sent other representatives to remonstrate with 
Charles and to encourage the other cities They were 
driven fiom Coruna, and the deputies of Salamanca were 
excluded from the cortes By these and similar means 
the desired grant was extorted Charles hastened to quit 
Spam -with the first favourable -wind, leaving Adrian of 
Utrecht as regent in Castile, and two native nobles in 
Aragon and Cataloma His departure was really neces- 
sary for his other interests, but it must have seemed 
reckless to the Spaniards at a time when Valencia was in 
the flames of civil war and Castile was on the verge of 
rebelhon Before starting he had ordered the removal of 
the magistrates of Toledo, and had sent a new governor 
to reduce the city to obedience The citizens, headed by Bwing of 
a young noble, Juan de Padilla, resisted this ordei and 
raised the standard of insnnection Other cities hastened 
to join the movement, and a central committee, known as 
the “ Holy Junta,” established itself at Avila The unfoi- 
tuuate regent, a churchman of distinguished piety and 
gentle character, found himself face to face with difficul- 
ties that would have taxed all the resources of Ximenes 
His attempt to reduce Segovia by arms was a lamentable 
failure, and he had to confess his utter defeat by disband- 
ing his foices The nobles, alienated by the appointment 
of a foreigner to the regency, made no attempt to chock 
a movement against a Government they detested The 
insurgents had matters then own way, and Padilla, 
advancing to Tordesillas, made himself master of the 
person of Joanna, in whose name it was intended to con- 
duct the government But this move was less advan- 
tageous than it at first appeared Joanna refused to 
transact any business oi to sign any document, and this 
public proof of her incapacity seived to justify Charles’s 
contention that he was the only possible ruler The 
Castilians were not prepared to get rid of the monarchy, 
so that it was necessary for the rebels to consider the 
possibility of coming to terms with Charles The “ Holy 
Junta,” which had moved from Avila to Tordesillas, drew 
up a senes of demands, which, if acceded to, would have 
estabhshed a constitutional monarchy in Spam But their 
envoys to Germany found it impossible even to secure an 
audience from the king, and meanwhile the failure ot the 
insurrection was decided The very ease with which the 
rebels had triumphed proved an evil, because it encouraged 
internal dissensions which opposition might have healed 
Especially Burgos showed its jealousy of the leading 
position which had been assumed by Toledo Class 
differences, the bane of every country in the Middle Ages, 
snpphed the final stumbling-block Many of the demands 
of the communes were diametrically opposed to the 
interests of the nobles, whose eyes were at last opened to 
the danger of their attitude of neutrality Their chief 
grievance had been removed by Charles’s appointment ot 
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tlie admiral and constable of Oa&tile as joint-regents ■with 
Adrian An army was raised, and on the field of Villalar 
the forces of the communes "were utterly defeated (April 
23, 1522) Padilla, -who had shoun more enthusiasm 
than ability, •was executed, and one city after another 'was 
reduced to submission A poition of the victorious army 
■was sent to the assistance of the nobles m Valencia, ■where 
the gei mandada was at last crushed The return of 
Charles to Spam in June 1522 completed the triumph of 
the monarchy In 1533 he convened the Castilian cortes, 
and compelled them to grant supplies before presenting 
their petitions for redies&, thus establishing a precedent 
which was conclu3i\e for the future 

Charles’s reign belongs to the history of Europe rather 
than to that of Spain, and has been sufficiently treated else- 
where (see Chaeles V ) His enormous inheritance was 
increased by the successes of Cortes in Mexico and of Pizario 
in Peru, by his own annexation of the Milanese, and by his 
conquests in northern Africa In the government of this 
■vast empire Spam played an important hut on the whole 
a subordinate part Its soldiers and its subsidies were 
Charles’s most effective weapons, and to render them more 
readily available it was necessary to depress still further 
the hberties of the country The independence of the 
towns had been crushed at Villalar, but only by tbe 
intervention of the nobles , and these had now to pay the 
penalty of then selfish loyalty In 1538, after Charles 
had for a time concluded his struggle with Prance by the 
truce of Nice, he proposed to raise supphes in Castile by 
an excise upon commodities The nobles objected on the 
ground of their exemption from taxation, and the emperor 
had to give way But he took his revenge by excludmg 
them altogether from the cortes, which henceforth consisted 
only of thirty-six deputies from eighteen towns, a body 
that was powerless to oppose the wishes of the crown 
The vast enterprises m which Charles was involved ex- 
hausted his energies, and the failure of his pohcy in Ger- 
many reduced him to despair In 1555-56 he resigned all 
his dignities, and ended his hfe m 1358 in retuement at 
Yuste From this time the house of Hapsburg is divided 
into the two branches of Spain and Austria Charles’s 
brother Ferdinand became king of the Eomans and 
obtained the German territories of the family, to which he 
Philip II had added the crowns of Bohemia and Hungary Philip 
II, Charles’s only legitimate son, succeeded to the Spamsh 
and Burgundian inheritance, with the addition of Milan 
Philip II , hke his father, played a great part in European 
history (see Philip II ), but with this important differ- 
ence that Castile was definitely the central point of his 
monarchy, and that his pohcy was absolutely directed by 
Spanish inteiests In chaiacter and education he was a 
Spaniard of the Spaniards, and after 1559 he never quitted 
Spam He gave the country a capital, which it had 
never yet possessed, by fixing his residence at Madrid 
Castile, under the direct supervision of the king, was sub- 
jected to the most crushing despotism Aragon, Catalonia, 
and Valencia were governed as mere provmces, in the 
same manner as Milan, Naples, and Sicily The con- 
tinuance of the old divisions of the country, while it 
lessened its strength, was an immense advantage to the 
royal power It was easy for the king to employ the 
forces of one province to crush the liberties of the others 
And Philip possessed a formidable weapon in the Inquisi- 
tion, which he did not scruple to use for secular purposes 
Political independence was crushed with the same relent- 
less seventy as religions dissent Hitherto Aragon had 
preserved its mediaeval privileges almost intact The 
king was not entitled to the allegiance of the province 
until he had solemnly sworn to observe its “fueros ” For 
the decisions of the cortes unanimity was required, so 


that each deputy had a practical right of veto The 
authority of the justiciar rivalled that of the crown It 
was natural that Philip should seize the first opportunity 
of attackmg institutions which could thwart his will In 
1590 Antonio Perez (see Peeez), a minister who had 
mcurred the kmg’s displeasure, fled to Aragon and appealed 
to Its fueros for protection Phihp had him brought 
before the Inquisition, and when the people rose in 
defence of their hberties they were crushed by troops 
from Castile The justiciar was put to death, and his 
successors became nominees of the crown The cortes 
were assembled in 1591 at Tarragona, and compelled to 
abolish the most obnoxious fueros Their control over 
the judicial admimstratiou was abrogated, and the 
necessity of unanimity was only letamed in certain 
specified cases, notably tbe granting of supplies To 
avoid any danger from the few privileges that were left, a 
citadel was built in Saragossa for the reception of a royal 
garrison The creation of a regular standing army com- 
pleted the edifice of absolutism, while the mihtia which 
had been established by Ximenes was retained and 
extended for the suppression of local disorders 
Phihp’s internal administration was everywhere success- 
ful in obtaining the objects which he set before himself 
A rising of the Moors m the Alpujairas was crushed by 
the military ability of his famous half-brother, Hon John 
of Austria In 1680 a claim to the crown of Portugal, 
which Phihp derived from his mother, was successfully 
asserted Thus the unity of the Peninsula was at last 
completed, while the colonial territories of Spam were 
immensely extended Unfortunately, no attempt was 
made to conciliate the Portuguese to their new rnler 
The kingdom was treated as a conquered province, all 
who had resisted the Spanish invasion were punished as 
traitors , the native nobles were excluded from all share m 
the government, ■which was entrusted solely to Spaniards , 
the commerce of the country was ruined by provisions 
which conferred a practical monopoly upon Spain The 
result of this short-sighted policy was that the Portuguese 
stifled their discontent, and eagerly awaited the first opening 
for the recovery of their independence 

Outside Spam Philip’s policy proved a complete failure 
His rehgious intolerance excited the revolt of the Nether- 
lands, which ended in the loss of the seven northern 
provinces His grand schemes against England were 
utterly ruined by the destruction of the Spamsh Armada 
And, finally, his endeavour to estahhsh a preponderant 
Spamsh influence over France was foiled by the accession 
and triumph of Henry lY The treaty of Vervins, by 
which he acknowledged his humiliating defeat, was 
almost the last act of Philip II ’s reign, wluch ended with 
his death on September 13, 1598 
Phihp II left to his son and successor, Philip III , an 
empire which was nominally undiminished, as the inde- 
pendence of the United Provinces had never been recog- 
nized, and the war for their reduction was still going on 
But the unwieldy mass was suffering from internal 
exhaustion The resources of Spam and the New World 
had been squandered in the prosecution of schemes of 
ambition which had ended m failure The attention of 
the people had been distracted from peaceful industry to 
the unprofitable occupation of war The soldiery of 
Spam, once reckoned invincible, had lost their prestige m 
the marshes of Holland The enormous taxes, from which 
nobles and clergy were exempted, fell with ruinous seventy 
upon the productive classes Castile had suffered most, 
because it was most completely subject The provmces 
which retained their liberties longest were more prosperous, 
even though they had no share m the riches that were 
poured mto Castile from the western colonies But they, 
XXII — 42 



330 


HlblOBY 


S P A I 

too, had sufiered fiom the king’s reckless ambition and I Spaniards had \nlliiigly left what they consideied degiad- 
from. an economic policy which foUo-Red the most glaring lUg employmentb to then inferiois The Moois had mtio- 
erroib of the Middle Ages E'very othei consideration duced into Spam the cultivation of sugar, cotton, rice, 

had been sacrificed to the accumulation of specie, with and silk They had estabhshed a system of nngation 

the lesult that prices were forced up to an abnormal which had given fertility to the soil The province of 
height, while the wealth of the country boie no piopoition Valencia in their hands had become a model of agiicul- 
to the currency The nobles were carefully excluded tme to the lest of Europe la manufactuies and com- 
from all political affairs and ceased to take the slightest merce they had shown equal superiority to the Christian 
interest in the adniinisliation AYhen this exclusion came inhabitants, and many of the products of Spain were 
to an end after Phihp II ’& death, they appeal as mere eageily sought for by other countries All these advant- 

com tiers, rivalhng each other in the extravagance of then ages were sacrificed to an insane desire foi religious 

expenditure, but contributing nothing to the efficiency of nmty 

the state The government had been centrahzed by sue- The lesources of Spain, aheady exhausted, never 
cessive kings, but it was earned on without either wisdom recovered from this terrible blow Under these circum- 
or impaitidlity The admimstiation of justice was venal stances it -was an absolute necessity that the ambitions 
and incompetent The people had been deprived oi then schemes of previous rulers should be abandoned , and it 
liberties, but they failed to receive compensation in inci eased was fortunate that Lerma was personally inclined to a 
Older and secuiity Spam had to pay deaily for its short policy of peace and that events occurred to favour its 
period 01 glory Its lapid dechneiuthe ITthcentuiy was adoption The accession of James I in England gave a 
the inevitable penalty for the faults and eiiors of the 16th convenient oppoitnmty for concluding the long war that 
riiilip “God,” said Philip II, “who has been giacious m had been earned on with Elizabeth English mediation 
giving me so many states, has not given me an hen brought about a twohe years’ truce in 1609 with the 
capable of goveimng them” Hit. successoi was the United Provinces, which amounted to a practical lecogni- 
natuial product of his father’s system the exhaustion of tion of their independence The death of Henry lY and 
Spam was inevitably accompanied by the degeneiacy of the regency of Maiy de’ Medici enabled Leima to anange 
its rulers Pblip III , who was tweuty-one yearu old at an alhance with France, which was cemented by a double 
his accession, had been bi ought up among priests and marriage Louis XIII mairied the lufanta Anne of 
women, and showed all the defects of his education Austua, and Elizabeth of Fiance was betrothed to the son 
Spanish writers are never weaiy of dilating upon his piety and heii of Philip III For the moment Spam occupied 
and his devotion, The caies of government he left entirely a higher position in Euiope than it had held since the 
to his favourite, the duke of Leima, while he contented defeat of the Aimada James I was weakened by 
himself with the performance of leligious duties and the quairels with his parliament and by the want of a definite 
ceremonies of a stately couiL The change of lulers was policy Fiance luidei the regency had abandoned the 
significantly marked in a quarrel with the piovince of attitude of Henry lY and was distracted by internal 
Biscay, which still retained its ancient puvileges intact squabbles The empiie was in the feeble hands of 
An attempt wms made m 1601 to impose new duties by a Mathias, and the Austnan Hapsbmgs weio still divided 
royal ordinance, the Biscayan deputies protested vigorously by the family jealousies that had arisen fiom the deposi- 
against this encroachment upon their liberties, and openly tion of Rudolph II The Turks had declined since the 
threatened to seek another luler. Phihp III hastened to days of Soliman the Magnificent with a rapidity chai- 
avert the storm by withdrawing the obnoxious oidmance acteiistic of Oriental powcis. In the midst of these 
Thus the policy of centralization was abandoned, and the states Spam, subject to an apparently absolute monarchy, 
tendencies to division and isolation were confirmed enjoyed much the same piestigc as in the best days of 

The The piety of Philip III, which was as disastrous to Philip II With the consciousness of power the old 
Moois Spam as the more masculine bigotry of his predecessors, ambitions revived An aiiangenient was being discussed 
fmm ” characteustic expression in the peisecution of the for the recognition of the archduke Ferdinand as the 
Spam Moriscoes Evei since the suppression of their fiist revolt successoi of Mathias lu the Aiistuan teiutoiics Philip 
in 1502, — a revolt which was provoked by the breach of III, however, advanced a claim to llimgaiy and Bohemia 
the compact made on the fall of Granada, — the conquered on the giound that his 'mother was a daughter of 
Moors had beeu ciueliy oppressed Chailes V reuewed Maximilian II, wheieas Feidiiiand was only descended 
the edict of 1502 lu 1526, and the overt profession of fiom that emperor’s biothcr The claim was by no means 
Mohammedanism was extmgiushed in Spam But in indisputable, hut it was luconvonicnt to Feidinand to 
secret they continued to cherish the faith of then have to discuss it He agreed theiefoie to piu chase the 
ancestors, and this was enough to exasperate a monarch suiiport of Spain by ceding Alsace, and the vacant impeual 
who piefcued to have no subjects at all rathei than to fief of Finale in Italy (1617), and on these teims he 
rule over heietics An edict of Phihp 11 in 1666 foihade succeeded in effecting his designs, Thus a piospect was 
them to speak or write in Arabic, and oidcied them to opened to Spam of connecting its Italian possessions with 
renounce all their traditional habits and ceremonies the Netheilands and of foimmg a compact Spanish 
Futile remonstrances weie followed by a despeiate rising, dominion m central Eniope At the same time the old 
which was quelled in 1570 The most obstinate of the policy of advancing Roman Catholicism was lesiimed, as 
rebels were exiled to Africa, but most of them sullenly tho success of Feidinand promised to sccuie a signal 
submitted Philip III determined to prove his zeal lor victory for tho Countoi-Rcfoimaiion in Germany But 
orthodoxy by completing the work which his father had this forwaid policy was distasteful to Leima, who found 
left unfinished In 1609 all the Moriscoes were oiderod it noce&saiy to rotiie in 1618. IIis withdrawal from 
to depart from the Peninsula withiu thiee days, and the affairs was not accompanied by any loss of the royal 
penalty of death was decreed against all who failed to favonx, and the offices which he had held were conferred 
obey, and against any Christians who should shelter thb upon his son, the duke of Uzeda 
recalcitraut. The edict was obeyed, hut if was tho rum The alliauce between tho two blanches of the house of 
of Spam The Moriscoes were the backbone of the Hapsburg was not finally oomploted by the arrangement 
industrial population, not only m trade and manufactures, with Ferdinand It was vigoiously uiged by Oilate, the 
but also in agriculture The haughty and indolent Spanish representative at Vienna, by Ehevonhuller, the 
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Austrian envoy at Madiid, and by tlie Spani&li party, sive stadtholders, Maurice and Frederick Hemy, keld 
headed by Zuniga, yliich had al^ ay^^ opposed the pohcy then own even against the experienced Spinola, and after 
of Lerma But neither Uzeda noi the royal coufessoi the latter’s recall in 1629 had a distinct advantage But 
Aliaga was in favour of an alliance by which Spanish it was by sea that the Dutch gained their most con- 
blood and treasure were to be expended in seeming the spicuous successes In 1628 the Spanish treasure-fleet 
Tluity mteipsts of Austria Philip III, howevei, was gained was captured by Admiral Hem, whose booty was estimated 
Tears’ oygj, py an appeal to his leligious feelings, and in Januaiy at seien millions of guilders The gi eater part of Brazil, 
1620 he undertook to send assistance in men and money togethei with Malacca, Ceylon, Java, and other islands, 
to Ferdinand IT Thus Spam was involved in the were conquered by the Dutch sailors Instead of con- 
Thirty Years’ War, which had been commenced in 1618 quering the northern provinces. Spam had to make great 
by the revolt of Bohemia against Ferdinand, and the exeitionsto defend the frontiers of the southern Nether- 
acceptance of the crown by the electoi -palatine Frederick lands 

V Spanish troops from Italy aided Tilly to win the In cential Euiope the fortune of war was more favour- 
battle of the White Hill, and Spinola led an army fiom able to Spam and hei allies The ciushing defeat of the 
the Netherlands against the Palatinate But tke party of elector-palatine was followed by the bumiliation of the 
peace was still strong in Spam Frederick V was the Piotestant champion, Christian IV of Denmaik Ferdi- 
son-in-law of James I , and his complete humiliation would nand If enjoy^ed for a moment greater power than any 
hinder the long-cherished project of a mairiage between other successor of Chailes V , and the Edict of Restitution 
Prince Charles and the Spanish infanta The truce with seemed to complete the triumph of the Catholic reaction 

Holland would expiie in April 1621, and if the wai was in Germany But the revival ot the Hapsburg power 

to be resumed with the Dutch it was essential to isolate awakened the jealousy of France, which in 1621 had 
them by concluding the alhanee with England Moieover, fallen under the strong rule of Richelieu The Spaniards 
the finances of Spam were by no means in a condition to had occupied the Valtelline, an important pass which 
support the extraordinary expenses of a Euiopean wai connected Lombardy vith Tyrol A French army expelled 
All these considerations pointed to peace, and Philip the conquerors in 1624, and the tieaty of Mougon restored 
III was on the point of recalling Leima, when he died the pass to the community of the Grisous Foi a time 
111 March 1621 His reign had not been glorious or France was occupied with the suppression of a Huguenot 
advantageous to Spain, but it contrasts favourably with using, but no sooner had La Rochelle fallen than Richelieu 
those of his successors Spanish literatuie and art, which again interfered to thwart the designs of Spain in the 
had received a great impulse from the intercourse with question of the Mantuan succession The Spaniards 
foreign countiies under pievious ruleis, reached then endeavouied to exclude the duke of Nevers, the rightful 

zenith during his lifetime Thiee waters have obtained hen to the duchy, on account of his connexion with 

European fame — Cervantes, who produced the immoital Fiance But Pachelipu forced the Spanish troops to raise 
Dmv Quixote between 1605 and 1613, and tuo of the the siege of Casale, and ultimately extorted the treaty of 
most fertile of lomantic dramatists, Lope de Vega and Cheiasco (1631), by which the emperor recognized the 
Caldeion In the domain of ait Spam pioduced two of succession of the duke of Neveis m Mantua The 
the greatest masters of the 17th centuiy, Velazcjuez and occupation of Pineiolo in this war gave the French an 
Muiillo opening into Italy and threatened the ascendency which 

^IiilipIV The time which Philip III had spent on his devotions Spam had so long exeicised in the Peninsula Mean- 
was given by his suceessoi to the more seeulai pleasures while the victories of Gustavus Adolphus had destroyed 
of hunting and the theatre But Philip IV shared to the the impeual and Catholic asceudency in Germany The 
full his father’s disinclination to bm den himself with the Spamaids were ignominiously diiven from the positions 
cares of government The office of first minister was which they occnpied on the Rhine 
given to Zuniga, the chief advocate of an aggressive The death of Gustavus Adolphus at Lutzen inspired 
pohcy in the late reign Lerma and Uzeda were banished the Roman Catholic powers with new hopes Spam 
from the court But the chief influence over the admmis- determined to stiain every nerve to turn the tide of 
tration was exeicised from the first by the royal fa vouiite, victory Philip TV’s brother Feidmand, the cardinal- 
the count of Olivares, who succeeded to Zuniga’s office on archbishop of Toledo, was sent to raise tioops in Italy and 
the latter’s death Olivares was a man of considerable to lead them thiough Germany into the Netherlands In 
industry and ability, though his reputation has suffered 1634 Ferdinand effected a junction with the impeual 
from the inevitable compaiison with his gieat contem- foices, and their combined effoits won a signal victoiy 
poiaiy and rival, Richelieu He conceived the plan of at Nordlingen The Lutheiau princes, headed by John 
restoring Spam to its former greatness by leturning to George of Saxony, hastened to make terms with the 
the policy of Phihp II, regaidless of the change m the empeior in the treaty of Prague (1635) The Swedes 
internal resouices of the country All ideas of peace wmre were left almost isolated m Geimany, and a speedy 
abandoned, and Spam plunged headlong into the European termination of the war seemed inevitable At this crisis 
struggle The truce with the United Provinces was Richelieu decided to embark m the war as a principal, 
unpopular because the commeicial pi ogress of the Dutch and concluded a close alliance with the Dutch against 
was fatal to the tiade of the Spanish Netherlands, and Spam For two or three years the new policy of France 
Amsteidam had alieady begun to take the place of Ant- seemed likely to be attended with failure The French 
werp The expiration of the truce m April 1631 was troops, unaccustomed to war, were no match for the 
followed by an immediate renewal of the w'ar To make trained veterans of Spam Not only w^eie they repulsed 
the war successful it was imperative to secure the alliance from the Netherlands, but the caidmal-mfant actually 
with England, but this was sacrificed because the emperor invaded France (1636) and inspired a panic m the capital 
insisted upon confiscating the Palatinate, which was itself His success, however, was only temporary, and 
conferred upon Maximilian of Bavaria The match with before long the superior pohcy of Richelieu gave France 
the Spanish infanta was broken off, and Prince Chailes the upper hand The occupation of Alsace, which fell 
married Henrietta Maria of France The alienation of into French hands after the death of Bernhard of Saxe- 
England was enough in itself to ensure the ultimate Weimar, interrupted the connexion between the Nether- 
failnre of the Dutch War On the mainland the succes- lands and Italy In the latter peninsula the French 



B 32 SPAIN [histoey. 

gamed groand and restored tlie regent of Savoy, whom the togenbosch (Bois-le-Duc), Bergen-op-Zoom, and Breda The 
Spaniards had expelled Finally, more important than Dutch retained all their conquests in America and the 
all, the alliance with Holland gave Prance the superiority Indies, and secured themseh es from the rivalry of Ant- 
by sea The destruction of a great Spanish fleet in the werp by a clause which enjoined the permanent closing of 
Downs, where it had taken refuge under the neutral flag the Scheldt This marks the final recognition of the 
of England, made it almost impossible to send reinforce- United Piovmces as an independent state, and also the 
ments from Spam to Brussels By striking at the points of tiansference to the northern powers of the maritime 
connexion, Eichelieu was breaking the unwieldy Spanish supremacy hitherto claimed hy Spam 
empiie to pieces At this moment his task was immensely France and Spam were now left face to face with each 
facilitated by the outbreak of mternal dissensions other For the next four years the disturbances of the 

Olivares had been inspired by the success of his great Fronde gave the Spaniards a great opportunity, of which 
rival with the idea of stiengthening Spain by a vigorous they were not slow to avail themselves In the Hether- 
pohcy of centralization The monarchy consisted of a lands they recovered G-ravelmes, Ypres, and Dunkiik, 
number of scattered provinces, each luled by a separate while Don John of Austria, a natural son of Philip IV , 
council at Madrid, and each possessed of its own separate took Barcelona and reduced the Catalans to submission 
institutions They were held together only by the pre- But the triumph of Mazann in 1653 enabled Prance once 
dominance of Castile and by religious unity This system more to devote itself to the war, although at the same 
Olivares deteimmed to abolish by elevating the loyal time it drove the great Condb into the Spanish service 
power to equal absolutism m all the provinces The The military operations now reduced themselves to a duel 
dangers from foieign enemies were to be met by forming m the Netherlands between the rival generals CondiS and 
Spain into one indissoluble whole But the spirit of pro- Turenne The old tactics, which were adhered to with 
vmcial independence was still strong, and it was artfully Spanish obstinacy, were now out of date, and the once 
encouraged by the intrigues of Eichelieu, who wished to mvmcible infantry was almost useless against the quick 
absorb the attention of Spam m its domestic affairs An movements of hght-armed troops which had been intro- 
edict ordering all able bodied men to arm for the war, duced by Gustavus Adolphus The struggle was finally 
undei penalty of confiscation, provoked a revolt m 1640 decided by the intervention of England Both powers 
among the Catalans, who were jealously attached to their had earnestly sued for the support of Cromwell. The 
old privileges, and whose proximity to the French frontier rapid advance of the French power was a cogent reason 
had already exposed them to intolerable hardships The for England to assist Spam, but the religious bigotry that 
Castilian troops were diiven from the province, and still prevailed at Madrid made the alliance impossible 
Catalonia formed itself into a republic undei the protection At last Mazann gained over the Protectoi by promising 
of France This event exerted a magical influence upon to banish the Stuarts from France and to cede Dunkirk 
Portugal, where Eichelieu’s emissaries had also been Eeinfoiced by 6000 Iionsides, probably the best soldiers 
active, and where the antipathy to Castile was national m Europe, Turenne was irresistible Dunkiik was re- 
rather than provincial In December 1640 a revolution duced after an obstinate defence and handed over to the 
was successfully accomplished m Lisbon, and tbe crown English, to the great scandal of Roman Catholic Europe 
was assumed by a native noble, John of Braganza, in One after another the fortresses of Flanders fell into the 
whose veins ran the blood of the ancient kings These hands of the French, and, though the death of Cromwell 
disasters were fatal to Olivares, to whose system of lost them the support of England, it was impossible for 
government they were not unnaturally attiibuted In Spam to continue the war In 1659 Mazann and Don 
1643 he was compelled to resign his post, and Philip lY Luis de Haro, the successor of Olivares, met on a small 
announced his intention of ruling alone island in the Bidassoa, and there arranged the treaty of 

The revolt of Catalonia and Portugal, together with the the Pyrenees Spam had again to mako great sacrifices 
undisguised discontent shown by several of the othei Besides Artois and several foiti esses in the Netherlands, 
provinces, could not but hamper Spam m the conduct of Eoussillon and Oerdagne were ceded to Fiance, and thus 
the European War The conquest of Eoussillon m 1642 the Pyrenees were fixed by law as the boundary between 
enabled the French to give effectual assistance to the the two countries Lonis XIV was to marry the infanta 
Catalans, who acknowledged Louis XIII as count of Maria Theresa, who was to receive a largo dowiy, but was 
Barcelona The successive deaths of Eichelieu (1642) and to renounce all eventual claims to the Spanish crown 
Louis XIII (1643) made no difference to the policy of The only concessions made hy Fiance were the pardon of 
France, whicii was directed by Mazann under the legency Cond6, the recoguition of Catalonia as a province of 
of Anne of Austria The French had now completely Spam, and the promise to give no more assistance to the 
made up the military inferioiity which had foiled their Portuguese 

efforts at the beginning of the war In 1643 Enghien Now that Spam was freed from external hostilities, it 
(afterwards the great Cond4) won the first of a brilliant seemed possible that the reduction of Portugal might be 
senes of victories at Kocroi, and his success was the more at last accomplished But the alliance of France was 
important because it placed the domestic authority of the speedily replaced hy that of England, and Catherine of 
regent upon a firm footing The disasters of Spam were Braganza was married to Chailos II Louis XIY , 
increased by the formidable rising of Masaniello in Naples too, tried to obtain from the Spanish Government an 
(1647), which was earned on by the duke of Guise and acknowledgment of his wife’s claims to the succession, 
was suppressed with difficulty in 1648 This was fol- and faihng in tins ho continued to send secret assistance 
lowed % the loss of the Austrian alliance through the to the Portuguese A French general, Schomberg, 
treaty of Westphalia As it would have been impossible defeated Don John of Austria in 1663, and two yeais 
for Spam to contend single-handed against the hostile later routed the Spanish forces at the battle of Villa 
coalition, the opportunity was seized to make terms with Viciosa This final disaster crushed the declining energies 
Holland This was only achieved by consenting to gieat of Philip IV, who died on September 17, 1666. As his Kegency 
sacrifices Not only did Spam surrender all claims to son Charles II was only four years old, ho bequeathed of 
sovereignty ovei the northern provinces, but it also ceded the government to his widow Maria Anna of Austria, 
to them the northern distiicts of Brabant, Flanders, and with a special junta to advise her in the conduct of 
Limburg, with the strong fortresses of Maestricht, Her- affairs As the Spanish monarchy had declined, its 
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authonty had been exercised by a senes of chief ministers, him to exercise any effective control over the government, 

— ^Lerma, Olivares, and Haro, — and this was the only and he was little more than a tool in the hands of the 
way in which the unity of the executive power could now nobles, who, under Don Luis de Haro, had recovered much 
be maintained The favour of the queen-mother raised to of the political influence from which Olivares had excluded 
this position her confessor. Father Hithard, a native of them In 1680 the office of first minister was given to 
Styria He was a man of ability and experience, and the greatest of Spanish magnates, the duke of Medma- 
set himself to cope with the most glaring evils of the Ceh It was at this time that Louis XIV. was conducting 
state He endeavoured to dimmmish the public expend- his famous tHnims, and the weakness of Spam enabled 
iture by limiting the salaries of officials, and by putting him to annex without opposition Couitiai, Dizmude, 
an end to the abuses which hindered the commerce with and the great fortress of Luxemburg Medina-Celi, dis- 
the colonies But he was soon called upon to face gusted with his thankless task, resigned in 1685, and 
unexpected difficulties Louis XIV advanced a claim, his place was taken by Count Oropesa The new 
on behalf of his wife, to certain teintones in the Nether- mini&tei revived the alliance with Austria, and Spam 
lands in virtue of the so-called “law of devolution” became a member of the league of Augsburg in 1686 
This was an old custom by which the children of the first The success of the league seemed to be almost assured 
marriage succeeded, to the exclusion of all later descendants by the Revolution which gave the crown of England to 
As Spam resisted the claim, the French invaded Flanders William III , the leader of the opposition to Louis XIV 
and overran Franche-Comte The regent was compelled But in spite of appaiently overwhelming odds France 
to purchase the restoration of the latter province by more than held her own, and Spam was humiliated by 
ceding part of Flanders to France m the treaty of Aix- the capture of Urge! and Barcelona Ministeis held 
la-Chapelie (1668) At the same time the independence office only at the will of couit factions, and the first 
of Portugal was finally acknowledged These disasters disaster was fatal to Oropesa Spam continued to play a 
increased the jealousy with which the Spanish nobles secondary part in the war, which was concluded in 1697 
regarded the rule of a Jesuit and a foieigner A strong by the treaty of Eyswick, the first for many years in 
opposition party was foimed under the leadership of Don which France did not obtain any addition of territory 
John of Austria, and in 1669 Nithard was compelled to The chief motive for Louis XIV ’s moderation was the 
resign But among the nobles themselves there was little desire to devote his attention to the approaching question 
unity, and a diffeience arose as to the policy to be pursued of the Spanish succession 

when Louis XIV attacked Holland in 1672 The queen- The decline of Spam m the 17th century is not to be Decline o 
mother was naturally on the side of Austria, aud her measured by its territorial losses Holland had extorted 
influence was sufficient to secure the adhesion of Spam to a taidy recognition of its independence , Portugal was 
the first European coahtion against France This success once more a separate kingdom , Catalonia was reduced 
she followed up by obtaining the post of chief mmistei only to very doubtful submission , France had seized 
for another favourite, Fernando de Valenzuela, who was upon Roussillon and Cerdagne, Franche Comt^ and great 
appointed marquis of Villafierra and raised to the rank of part of the southern Netherlands , French miuence had 
a grandee of Spain This revived the jealousy of the been estabhshed in Italy as a counterpoise to that of 
nobles, who again formed a league foi the maintenance of Spain But the weakness of the extiemities, to which 
their privileges under Don John of Austria This time these facts bear conclusive testimony, was the result of 
they were completely successful Not only was Valenzuela still greater weakness at the centre The population of 
banished, but Maiia Anna heiself was compelled to retire the peninsula, estimated at twenty millions under the 
from the couit and to take up her residence m Toledo Arabs and at twelve under Ferdinand and Isabella, had 
Don John was now all-poweiful A natural antipathy to fallen to less than six milhons in the reign of Charles II 
the policy of the regent led him to draw aloof from the This decrease of numbers was doubtless due m the first 
Austrian alliance and to attach himself to France A place to the religions bigotry which had condemned 
marnage was concluded between Charles II and Maria thousands of Jews and Moriscoes to death or exile, but 
Louisa of Orleans It was hoped that by this means it is partly traceable to a fatal decline in the economic 
better terms would be obtained from Lonis XIV , but in prosperity of the country Agriculture, for which many 
the treaty of Nimeguen Spain had to smiender Franche- parts of Spam were pecuharly fitted, had suffered from 
Comt6 and fourteen fortresses in Flanders This treaty the departure of the Moriscoes and from a number of 
marks the complete loss by Spam of its position as a other causes The want of any law of mortmain had led 
first-rate power Henceforth it could only exist by the to the accumulation of at least one-fouith of the land in 
support of those states which lesented the aggrandizement the hands of the monasteries, the most charitable but the 
of France Don John was no more successful in his most careless and conservative of landlords Thanks to 
domestic than m his foreign policy His industry was as their obstinate adheience to obsolete methods of cultiva- 
unwearymg as that of Philip II himself, and he deter- tion, their estates produced little more than one per cent 
mined to rule independently of all interested advisers on the outlay The system of entail, which earlier 
The reform from which he hoped most was a revocation of monaichs had striven to restrict, made enormous strides in 
the crown domains which had passed into private hands the 16th century, and most of the secular estates were 
But the scheme met with uatuial opposition from the inalienably concentrated in the hands of a few great 
nobles, and he died in 1679 without having accomplished nobles, who lived at Madrid and spent their levenues in 
Ihailes anything For a year Charles II endeavoured to rule m lavish extiavagance without any regard to the interests of 

I person with the help of the ordinary council, but the their tenants In the fertile provinces of Andalusia and 

attempt only showed how the strength of the monarchy Estremadura agriculture was entirely ruined by the 
was bound up with the personal character of the ruler system of sheep-farming In the 12th century, when the 
“ Charles V.,” says Mignet, “had been both general and country was exposed to the destructive forays of the 
king, Philip II was merely king, Philip III and Phihp IV Moors, the inhabitants had been forbidden to enclose their 
had not been kings, Charles II was not even a man ” lauds with either hedges or ditches, and successive kings 

From infancy Charles’s health had been so defective that had encouraged the rearing of huge flocks of sheep which 

his death had appeared an imminent contingency, and his could easily be driven over the open country into a place 
intellect was as feeble as his body It was impossible for of safety In the 16th and 17th centuries the condition 
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of things had entirely changed) but the old regulations the l7th century allied Spain with England and Holland 
were jealously maintained by the company ot La Mesta, against France, and the English and Hutch founded their 
one of the most poweiful and independent corporations m commercial supremacy upon the trade which Spain threw 
Spam This body, which deiived large revenues from the into their hands The country which had sent a hundred 
sale of wool, was enabled to retain its privileges intact vessels to Lepanto, and which in 1588 had despatched the 
until the reign of Chailes III Every summer then great Aimada against England, was reduced under Charles 
flocks poured down the northein mountains, and the II to borrowing Genoese vessels to maintain its con- 
abseuce of enclosures made it impossible to defend the nemon with the New World The army, which had once 
crops fiom their ravages Besides making agriculture been the tenor of Europe, had sunk at this time to an 
impossible, the exclusive attention to sheep-rearing led to effective force of httle more than 20,000 men In litera- 
the gradual disappearance of the old forests, and, as no ture and ait the decadence of Spam was equally con- 
one ventured to plant new trees, great parts of Castile spicuous and complete The religious unity of the country 
became an and deseit Every kind of industry suffeied was preserved, but aH touch with the intellectual advance 
IE the same way as agriculture The true Spaniard of Europe was deliberately sacrificed 

despised all who earned a hvmg by handicraft, and when In spite of its loss of power and prestige, the crown of The 
the Moriscoes had been banished it was impossible to Spam was still regarded as a prize well worth winning Spanish 
obtain skilled artisans except by importing them The E\er since Charles II ts accession the Spanish succession 
Spaniards could not even cut then own timber into ships had been a prominent question for European diplomacy, 
or construct fortifications for their own towns Madiid and from 1697 it became the pivot on which international 
and other cities weie crowded with foreigners, who relations turned Charles II ’s first wife, Mana Louisa 
hastened to make a fortune that they might cairy it back of Orleans, had died childless m 1689, and hzs second 
to then native land The Government was quite as much marriage to Maria Anna of Neuburg was equally untruit- 
to blame as individuals The gold from the New World ful The male line of the Spanish Hapsbuigs was 
would have enabled Spain to command the markets of evidently on the verge of extinction, and by law and 
Europe, but the medimval restiictious on the exportation tradition the crown would pass to the nearest female or 
of the precious metals weie strictly enforced The high her heir But the question was complicated in many 
price of commodities was attnbuted, not to the superfluity ways Of Charles II ’& two sisters, the eldei, Maria 
of the medium of exchange, but to the competition of Theresa, had married Louis XIV , and had renounced her 
foreign and colonial markets It was foibidden to expoit claims, but her husband had always protested against the 
one article after another, and the colonies were expected renunciation, and the non-payment of the stipulated 
to send gold without receiving anything lu exchange A dowiy gave him an argument for its nullity The 
more ruinous pohey could hardly be conceived, but it was younger, Margaret Theresa, had married the emperor 
supported by the merchants themselves, who refused to Leopold I, and had made no renunciation, but she had 
fill their vessels with anything but gold and silver, and since died, leaving an only daughter, Maiia, who mained 
left the indigo, cotton, and other commodities to the the elector of Bavaiia Going a geneiation back, the 
Enghsh and the Dutch Domestic production, crippled two sisteis of Philip IV had also mairied into the houses 
by these restrictions, was almost destroyed by the exces- of Bourbon and Hapsburg Anne of Austiia, whose 
sive taxation rendered necessary by the ambitious schemes renunciation of the Spanish crown was undisputed, was 
of Phihp II and his descendants It is notorious that the mother of Louis XIV , while Maria Anna was the 
Austria could never have earned on the Thirty Years’ mothei of Leopold I Ever since the division of the 
War so long but for the supphes received from Spam house of Hapsburg into two branches it had been agreed 
Spam, m fact, was the great subsidizing power in the by a family compact that if either became extinct the 
1 1 th century, as England was in the 1 8th The enoimous other should succeed to its terutories Leopold I was 
expenditure thus necessitated was wrung from the classes extremely anxious to lestore the unity of the family by 
least able to pay it, as the Government was not stiong securing the observance of this compact, and he had a 
enough to attack the exemption of the nobles and clergy great advantage in the fact that Chailes II ’s mother was 
The alcavala, the tax on sales which Ximenes had his own sister, and Charles’s second wife was his sister- 
abohshed, was restored under Philip II, and in the 17th m-law The will of Philip IV. had arianged that, after 
century reached the enoimous amount of 14. per cent Charles II and his descendants, the crown should pass, 

The traders naturally sought to evade a tax which it was first to Margaret Theiesa and her children, and secondly to 
impossible to pay' But this only increased the vigilance Leopold and his children It was a great disappointment 
of the revenue oflieers, who endeavouied to collect the tax to Leopold that his fiist wife left him only a daughter, 
at every opportunity, ou the raw material, on the mauu- but he tried to seciue the claims of his family by extort- 
faetured product, and again every time that it changed rag fiom her on her niarnago a renunciation of her rights 
hands Taxation in Spam was a caricature of Alva’s to the mown of Spam. This renunciation the Spanish 
system in the Netheilands, and was even more ruinous Government had never recognized, and the qucen-niotlier, 
than that had been Foreign nations reaped aU the whose adherence to the Hapsburg inteiesta was overcome 
advantages which the short-sighted policy of the Spaniards by her feelmgs for her own family, induced Charles II to 
threw away It has been calculated that five-sixths of make a will in 1696 in winch ho named Joseph Ferdinand 
the manufactured commodities consumed in Spam were the infant electoral prince of Bavaria, as his hen But 
pronded by foreigners, and that they earned on nine the queen-mother’s death withdrew the dominant influence 
tenths ot the commerce with the Sparash colonies By at the court of Madrid and enabled the Austrian envoy, 
law ail f oreign trade with the colonies was prohibited, but Count Harrach, with the help of the queen, to procure the 
the decline of native industry made it impossible to revocation of this will The succossion now became the 
enforce the laws, and the Spanish Government had to con- subject of party quarrels and intrigues, in which the rival 
nive at a contraband trade of which other countries gamed envoys of Austria and France took a prominent part 
allthe profit The policy of the earlier kmgs had made The aim of Leopold I was to obtain the succession of 
the colonies dependent upon European products, and hia second son, the archduke Charles, while Louis XIV 
■when bpain could no longer supply them they had to be hoped to procure the Spanish, crown, if not for his son, at 
obtained elsewhere Ciicumstances m the latter half of 1 least for one of his grandsons The office of first minister 
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in Spam tad not been filled up since the fall of Oropesa, 
and tbe most influential man in the kingdom was Cardinal 
Portocarrero, archbiskop of Toledo He was a bitter 
opponent of the queen, who was extiemely unpopular, and 
all his efforts were directed to th^\art the schemes of 
Austria To depress the cardinal, Maria Anna induced 
Charles 31 to recall Oropesa, but the latter declined to 
return to the Austrian alliance which he had previously 
championed, and espoused the cause of the electoral prince 
There was no semblance at this time of a French party in 
Aladrid, but Louis XIV availed himself of the cessation 
of hostihties to send thither an able diplomatist. Count 
Harcourt, who speedily contrived to exercise considerable 
influence over the course of events 

Too many Emopean interests were involved in the 
succession to allow it to be settled as a meie question of 
domestic politics The idea of the balance of power 
dominated European diplomacy at this time, and Wilham 
III of England was its avowed and recognized champion 
England and Holland, the two countiies with which 
William was connected, weie vitally interested in the 
Spanish trade The accession of a Fiench pnnce in 
Spain would almost inevitably transfer to Fiance all the 
advantages which they at present enjoyed It was 
obvious that William III must have a voice in the settle- 
ment of this succession, and Louis XIV, who had no 
desire foi a new European wai, was wilhng to recognize 
this The negotiations between England and France 
resulted in the first treaty of partition (Oetobei? 11, 1698) 
The electoral piince was to receive the bulk of the Spanish 
empire, viz , Spain itself, the Netheilands, Sardinia, and 
the colonies, the dauphin was to have Naples, Sicily, 
Finale, and Guipuzcoa , while Lombardy was to go to the 
archduke Charles This treaty had one fatal defect — that 
it was based solely on the interests of the contracting 
powers and took no account of the vishes of the Spaniards, 
who resented any proposal for the division of the empire 
The first hint of the tieaty iintated Charles II into 
making a second will m Novembei in favour of the 
electoral pnnce, and all parties m Spain agieed in its 
approval But within three months both treaty and will 
were rendered null by the sudden death of the infant 
prince (February 1699), and the question, thus reopened, 
became moie thorny than ever, as the choice now lay 
definitely between Austria and France It seemed almost 
impossible to prevent the outbreak of a general war, but 
William III patiently reunited the broken threads of 
his diplomacy, and arranged with Fiance a second treaty 
of paitition The Spanish monarchy was to be divided 
into two parts The larger, consisting of Spam, the 
Netherlands, Sardinia, and the colonies, was to go to the 
archduke Charles The dauphin waS to receive the share 
stipulated in the foimer treaty, with the material addition 
of Lorraine The duke of Lorraine was to be compensated 
with the Milanese This tieaty, unlike the first, was 
communicated to Austria, but the emperor, who was now 
confident of securing the whole inheritance, refused to 
accept It 

Meanwhile the death of the electoral pnnce had de- 
stroyed the temporary unanimity at Madrid Portocarrero 
and his partisans were gained over to the side of Fiance 
by Harcourt Oropesa fell back upon a scheme of his 
own for uniting the whole Peninsula under the king of 
Portugal The queen returned to her old allegiance to 
her brother-in-law, and formed a close aUiance with 
Harrach foi the advancement of the interests of the arch- 
duke Charles A popular rising overthrew Oropesa and 
enabled Portocarrero to regain his ascendency At this 
^unctuie came the news of the second partition treaty, 
which again irritated the tender susceptibility of the 


Spaniards The Austrian party hoped to utihze the 
popular feeling against Louis XIV as a paity to the 
hated treaty But Harcourt adroitly contrived to suggest 
that the best way of annulling the partition pioject was 
to enlist Louis’s own interests against it The view 
steadily gained ground that the house of Bourbon was 
the only power stiong enough to secuie the unity of the 
Spanish empire Portocarrero succeeded m inducing 
Pope Innocent XII to support the French claim Charles 
II , feeble to the last, succumbed to this combination of 
influences, and signed a testament bequeathing the suc- 
cession to Philip of Anjou, the second grandson of Louis 
XIV , on condition that he would renounce all claims to 
the crown of France (October 3, 1700) Thus his last 
act was to disinherit his own family m favour of the 
enemy with whom he had been at wai almost all his reign. 

He died on the Ist of November 1700 
Eveiythmg now depended upon the decision of Louis 
XIV. The treaty of partition offered substantial advant- 
ages to France , Chailes H ’s will would exalt the house 
of Bourbon above every other family in Euiope His 
hesitation, whether real or feigned, did not last long On 
November 16 he introduced his grandson to the French 
court as Philip V of Spam The dynastic ambition of Philip V 
the king was also based upon sound policy In the face 
of Spanish opimou and of the empeior’s lefusal it was 
impossible to carry out the partition tieaty And for the 
moment it appeared that the accession of a Bourbon 
prince would be secured without difficulty Philip V, 
was proclaimed m all parts of the Spanish monarchy amid 
popular acclamations Leopold I protested and prepared 
to attack Lombardy, but he could not hope to obtain the 
whole succession for his son without the assistance of 
the maritime powers William HI , who saw the aims of 
his life thieatened with rum, was eager for war, but his 
subjects, both in England and Holland, weie resolute to 
maintain peace In these circumstances Louis XIV 
played into the hands of his enemies He expelled the 
Dutch garrisons fiom the fortresses of the Netherlands 
which they had occupied smce the treaty of Eyswick, and 
replaced them by French troops He showed a cynical 
intention to regard Spam as a province of France, and he 
took measures to secure for the French the commercial 
advantages hitherto enjoyed by England and Holland 
William in was thus enabled to conclude the Grand 
Alliance (September 7, 1701), by which the contracting 
powers undertook to obtain the Netherlands and the 
Itahan provinces of Spam for the archduke Chailes and 
to preserve the mercantile monopoly of the English and 
Dutch A few days afterwards James II died at St 
Germains, and Louis XIV was injudicious enough to 
acknowledge his son as king of England This insult 
exasperated pubhc opinion m that country, the Tory 
parhament was dissolved, and the last obstacle to 
William’s wailike pohcy was swept away William him- 
self died in March 1702, but he left the continuance of 
hjs pohcy to the able hands of Marlborough and Heinsius, 

The war which the emperor had commenced single-handed 
m 1701 became general in the next year 
It IS needless to follow the military operations of the War of 
War of the Spamsh Succession, which have been rendered 
famous by the exploits of Eugene and Marlborough The 
chief scenes of hostilities were the Netherlands, Germany, gjoji 
and Italy, m each of which the French suffered fatal and 
hmmliatmg reverses At first the peninsula of Spam was 
not directly concerned m the war The Grand AUiance 
did not aim at excluding Phihp from the Spanish 
monarchy as a whole, but only from those parts which the 
maritime powers wished to preserve from French influence 
But m 1703 Pedro II of Portugal deserted the cause of 
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France and concluded the Methuen treaty with England Charles, who was soon afterwards elected emperor as 
This opened the Peninsula to the alhed forces and Charles Y1 To allow him to obtain the Spanish succes- 
necessitafced a revision of the terms of the alhance sion would be to revive the empire of Charles V, and 
Pedro’s support could only be pmchased by the expulsion would be even more dangerous to the balance of power 
of the French fioni Spain, and the allies now determined than the recognition of Philip V with adequate secuiities 
to claim the whole Spanish inheritance for the archduke against the union of Fiance and Spam The object for 
Charles In 1704 the archduke appeared in Portugal, which the allies had been making such immense exertions 
and the English fleet, under Sir George Eooke, captnied was now a result to be averted at any cost 

Gibraltar As the assistance of the Portuguese was only In these altered circumstances, Bolingbroke, the English Treatj of 
halfhearted, it was decided m 1705 to seek a new open- minister, hurried on the negotiations with France which 
mg m tho east Catalonia, always inclined to revolt resulted m the treaty of Utrecht between England, France, 
against its rulers, and recently irritated by the conduct of Spam, and Holland Philip V was acknowledged as 
Philip V , offered a convenient base of operations The king of Spam, on condition that he should formally 
brilliant hut eccentric eail of Peterborough succeeded in renounce all eventual claims to the crown of Fiance But 
capturing Barcelona, and by the end of the year the arch- the partition of the Spanish monarchy was insisted upon 
duke was acknowledged as Charles III in Catalonia, by the allies The Netherlands were to he handed over 
Valencia, and Aragon A gieat effort on the part of to Austria, on condition that the Dutch should garrison 
Philip to recovei the lost piovinces was repulsed, and a the barrier fortresses Austria was also to receive the 
simultaneous advance of the allies fiom the east and from Italian provinces of Spam, with the exception of Sicily, 

Portugal compelled him to evacuate Madiid, where Charles which was given to the duke of Savoy with the title of 
ITT was formally proclaimed But the provincial dis- king England naturally obtained considerable advant- 
umon, which had so often hampeied the Hapsbuig kings, ages from a war in which she had boine so prominent a 
pioved the salvation of then Bourbon successor The part The acquisition of Gibraltai and Minorca gave hei 
Castilians refused to obey a king who was forced upon the control of the Meditenanean The cme7ito conterred 
them from Aiagon, and their religious instincts were upon hei the privilege of importing slaves into the Spanish 
offended by the alliance of Charles with the heretics of colonies, and she also obtained the light of sending a 
England and Holland Disunion among the allies aided single vessel into the South Seas France had to recog- 
the revolt of Castile, and by the end of 1706 Chailes HI nize the Protestant succession, and to cede Newfoundland, 
tound himself compelled to evacuate his recent conquests Acadia (Nova Scotia), and Hudson’s Bay Charles VI 
and to return to Barcelona In 1707 the allies attempted refused to accept the teims offeied to him at Utrecht, but 
another invasion of Castile, but they were routed by the he found it impossible to carry on the wai by himself, 
duke of Berwick at Almanza, and Aragon and Valencia and in 1714 he made peace with France by the treaty of 
were forced to return to their allegiance to Philip V Eastatt But he still retained the title of king of Spam, 

For the next two years the war in the Peninsula languished, and showed no willingness to acknowledge Philip V 
Chailes III received reinforcements from Austria under The great blot on the conduct of tho allies m arranging 
Stahrembeig, but he was unable to do mote than retain the treaty of Utrecht was the desertion of the Catalans, 
his hold upon Barcelona In 1710 the cause of the allies who had rendered such loyal services during the war 
received a new impulse from the arrival of Stanhope with They were left to the tender mercies of Philip V , who 
supplies of men and money fiom England Under sent Berwick to reduce the lebellious province Barcelona 
the joint command of Stanhope and Stahremberg the resisted for many months with the heroism of despair, and 
army advanced westwards from Barcelona, defeated Philip was well-mgh reduced to ashes before it could be taken 
V at Almenaia and Saiagossa, and for the second time (September 1714) With its fall all resistance came to 
occupied Madrid The disasters which the French had an end Tho three Aragonese provinces were deprived of 
experienced m other parts of Europe had broken the the last remnants of their ancient puvileges, and were 
pride of Louis XIV , and he was prepared to purchase henceforth luled from Madrid under Castilian laws 
peace by sacrificing bis grandson A tieaty would have With the final accession of a Bourbon king Spam 
been concluded to this effect at Geitruydenburg, if the entered upon a new period of history, iii which it once 
allies had not insisted that the French troops should be more played a consideiable part in European politics 
employed in foioiug Philip V to accept it Louis XIV The death of Louis XIV (1715), and the acquisition of 
refused to take arms against his own family, and a sudden the regency m Fiance by the duke of Orleans, destroyed 
change in the current of fortune saved him from the the close connexion that had hitherto existed between 
humiliation which his enemies wished to force upon him France and Spam Philip V was hypochondriacal and 
Charles III found it impossible to maintain Madrid m bigoted, tho slave of ins wife and his confessoi, but ho 
face of the enthusiasm of the Castilians for his rival had certain definite schemes to which he clung with the 
The capital of Spam was of no importance from a military obstinacy of a weak character In spite of his solemn 
point of view, and the allies determined on its evacuation renunciations and the guarantee of the European powers, 

On their letreat they were followed by VendOme, whom he never relinquished the idea of ultimately succeeding to 
Louis XIV had sent to his grandson’s assistance Stan- the French throne In what was regarded as the probable 
hope, attacked at Brihuega, was compelled to capitulate event of Louis XV ’s death, he was dotei mined to enforce 
with all his forces before Stahremberg could arrive to his his hereditary claim, oven if ho had to resign tho crown of 
assistance The latter was defeated after an obstinate Spam His interests were diametrically opposed to those 
struggle at Villa Viciosa Aragou and Valencia again of the duke of Orleans, who wms, after Philip’s family, the 
submitted to Philip, and the archduke was once more natural heir to Louis XV Philip V had one other guid- 
confined to Catalonia mg passion, enmity to Charles VI , who had robbed the 

At this juncture two events occurred which completely Spanish monarchy of its fairest provinces in Italy These 
altered the balance of the contending powers The fall of provinces he set his heart upon regaining, and in this 
the Whig ministry through a court intrigue gave the con- project he was encouraged by tho two people who had 
trol of English policy to the Tones, who had always been most influence over him,— -his wife and his minister 
hostile to the war The death of Joseph I m April 1711 Phihp V ’s first wife, Maria Louisa of Savoy, had died m 

left the Austrian territories to his brother, the archduke 1714, leaving him two sons, Louis and Ferdinand. A sue- 
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cessor was speedily found for Her in tHe person of ElizabetH 
Farnese, niece of tHe duke of Parma, wHo was suggested 
by Alberoni, at that time agent for Parma at Madrid 
THe new queen speedily obtained unlimited ascendency 
over Her Husband’s mind, and sHe displayed an unbndled 
ambition and a capacity foi intrigue astounding in one 
wHo lad been brought up lu complete retirement As 
Philip’s sons by bis first wife would exclude her own 
children from the Spanish throne, she was anxious to 
obtain for the latter the reversion of the ducHies of Paima 
and Tuscany, to which she had au eventual claim With 
this end in view she encouraged her husband’s designs in 
Italy, while personal ambition made her eager to see him 
Admmis- on the French throne Her favour gave the conduct of 
Spanish affairs for a short period to her countryman 
Alberoni, one of the strangest personages of the 18th 
century The son of a gardenei at Piacenza, he had 
sought a career in the church, and had come to Spain in 
the suite of Vendome, whose favour he had won by com- 
bining the functions of a cook and a buffoon After the 
death of his patron he remained m Spam, and conceived 
an ardent affection for the country of his adoption Raised 
to power by the part he had played in effecting the king’s 
marriage, he determined to exalt Spam from its long de- 
pression to the position it had once occupied in Europe 
His domestic reforms showed that he had a real capacity 
for government Commerce and industry reviv ed undei 
his patronage , the army was reorganized, and the revenue 
increased Put his chief attention was given to the navy, 
the real foundation of the former gieatness of Spam 
Foreigueis who had known the country undei Charles 11 
or during the Succession War were astounded at the 
strides which ifc had made under the new administration 
Alberoni himself is said to have assured Phihp that with 
five years of peace he would make him the most powerful 
sovereign of Europe But these yeais of peace he was 
not destined to have Alberoni cordially approved the 
Italian designs of Philip, and hoped to employ the restored 
might of Spam in freeing his native country from the 
hated rule of Austria He had less sympathy with the 
king’s hankering after the French crown and his enmity 
to the regent Orleans But he held office only by the 
royal favour, and could not venture to set up his own will 
against that of hia master He was convinced, and not 
without reason, that everything would go well if he could 
secure the English alliance 

But the attitude of Spam had already awakened sus- 
picion in France, and the ready mind of Dubois had 
conceived a plan for thwarting Alberoni He deteimined 
to desert the policy of Louis XIV and to conclude a 
close alliance between France and England This was to 
be based upon the common danger from nval pretenders, 
which urged the houses of Orleans and Hanover to main- 
tam the provisions of the treaty of Utrecht Au agree- 
ment was arranged between the two states in 1716, and, 
being joined by Holland m January 1717, was known as 
the Triple Alliance This was a gieat blow to Alberoni, 
and made him anxious to postpone all hostihties until his 
preparations were complete But his hand was forced by 
the indignation excited in Phihp Y ’s mind by an insult 
offered to him by the emperor The grand inquisitor 
of Spam was arrested in Lombardy as a rebel against 
Charles III , his lawful king Philip V decided for an 
immediate lupture, and Alberoni against his will had to 
send an expedition to Sardinia, which overran the island 
in 1717 The enthusiasm excited m Spam by the 
unwonted news of a military success was increased in 
1718 when another Spamsh force occupied Sicily But 
meanwhile Charles VI had appealed to France and Eng- 
land for assistance against this rupture of the treaty of 


Utrecht The Tuple Alliance, reinforced by the junction 
of Austria, became the Quadruple Alliance (August 1718) 
The resolution of the allies was convincingly displaj-ed in 
a naval encounter m which Admiral Byng destroyed the 
Spanish fleet off Cape Passaro 
Hitherto the only fault to be found with Alberom’s 
schemes is that they were attempted prematurely, and 
this was the fault of the king rather than of the minister 
But the Quadruple Alliance drove him m despair to form 
those far-reaching projects which are generally associated 
with his name, and i\hich have given rise to the unjust 
impression that his whole policy was chimerical and 
unsound To meet the hostility of England and France 
he must make use of internal divisions He invited the 
Pretender to Spam, prepared an expedition in his behali, 
and conceited with Count Goiz, the minister of Charles 
Xn, a grand scheme by which Sweden and Russia were 
to combine in supporting the Jacobites against George I 
At the same time, thiough the Spanish envoy Cellamare, 
he organized a conspiiacy among the numeious opponents 
of the regent All these schemes broke down simul- 
taneously Charles XII was killed at the siege of an 
obscure town m Norway, Gorz was executed by his 
successor , the Spamsh fleet which was to carry the Pre- 
tender to England was wrecked, the conspiracy of Cel- 
lamare was discovered and suppressed France declared 
war, and sent an army under Berwick across the Pyrenees 
An Enghsh fleet gratified the national love of a maritime 
monopoly by burning along the Spanish coast the vessels 
and docks which Alberoni had created The emperor, 
who had just ended a war with Turkey by the treaty of 
Passaro Witz, was able to send a force which succeeded m 
recovering Sicily Alberoni was saciificed to appease the 
enemies of Spain, and was exiled from the kingdom he 
bad berved so loyally an Decembei 1719 A month later 
Philip V accepted the terms imposed upon him by the 
Quachuple Alliance He had to confirm his renunciation 
of the French crown, and also to abandon all claims on 
the piovinces of Spam vrhich had been ceded to Austria 
by the treaties of Utrecht and Rastatt He also allowed 
the emperor to retain Sicily, the duke of Savoy being 
compensated with Sardinia On the othei hand Charles 
VI ’s pretensions to the Spamsh crown were definitely 
abandoned, and the allies recognized the eventual claims 
to Parma and Tuscany of Philip’s children by his second 
marriage, on condition that those duchies should never be 
united with Spain 

In spite of the conclusion of peace, Philip continued to 
cherish his animosity against Charles VI, especially as 
the latter showed an inehnation to evade the condition 
about Parma and Tuscany by encouraging other claimants 
to come forward To giatify this passion, Philip went so 
far as to lay aside his old enmity against the duke of 
Orleans, and to authorize the negotiation of a close 
alliance with Fiance His eldest son, Don Luis, was 
married to a daughter of the regent, and Louis XV was 
betrothed to the infanta Maria Anna But the death of 
Orleans in 1723 gave a new direction to the king’s policy 
In 1724 Europe was astounded by the news that Philip 
had abdicated in favour of Don Luis, and had gone into 
retirement at San Ildefonso This act was generally attri- 
buted to the indolence and superstition which formed the 
basis of his charactei, but the real motive was undoubtedly 
a desire to lemove the chief obstacle to his accession m 
France Louis XV, however, disappointed his expecta- 
tions by continuing to live, and the queen soon weaned of 
her unwonted seclusion Lms only survived his accession 
eight months, and to the surprise of the world Phihp V 
emerged from his retreat to resume the crown which he 
had laid down of his own accord. 
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Tlie queen returned to powei moie determined than 
ever to cany out liei favomite bclieme ot obtaining an 
Italian principality foi liei eldest son Don Cailos As 
Fiance and England had shoYn themselves luke'naimiu 
the matter, she lesolved to turn to her husband’s enemy, 
Charles VI This scheme was suggested by a Dutch 
Eipperda. adventurer, Pupperda, who inspired Elizabeth with a 
belief that the Aiistiian alliance would enable hei not 
only to eftect hei object in Italy, but also to regain 
Gibraltar and Minoica foi Spain This was rendered the 
more probable by the fact that Charles VT had quarrelled 
with England about tbe foundation of the Ostend Com- 
pany The conduct of the afiaii was entrusted to Eip- 
perda himself, and while he was at Vienna a great impulse 
was given to the negotiation by a complete ruptme 
between Spain and Fiance The duke of Bourbon, who 
had become chief minister in Fiance after the death of 
Orleans, had set himself to reverse the pohcy of his pie- 
deeessor To complete this, he sent the infanta back to 
Spam and married Louis XV to Mana Leczmska, 
daughter of the ex king of Poland This insult removed 
the last sciuples of Philip V about the Austrian alliance, 
and in Apiil 1725 Ripperda concluded the treaty of 
Vienna The mutual i enunciations arranged by the 
Quadruple Alliance were confirmed Spam lecognized the 
settlement of the Austiian succession by the Pragmatic 
Sanction and promised gieat commercial privileges to the 
Ostend Company, while Chailes VI pledged himself to 
secuie the succession of Don Carlos in Parma and Tuscany 
and to use his influence with England to obtain the lestitu- 
tion of Gibraltar and Minorca By a secret treaty Chailes 
fmther undertook, in the case of England’s refusal, to 
assist Spam with aims and also to send aid to the 
Jacobites These terms w^eie soon divulged by the indis- 
creet vamty of Eipperda himself, and England and Fiance 
foimed the counter-league of Hanover (September 1725), 
which was also joined by Fiedeiick 'William I of Piussia, 
though only for a ahoit time 
Rippeida leturned to Spam, to be rewarded with the 
office of chief mmistex But his success seems to have 
turned his head , his boasts about the grand results to be 
expected fioin the Austrian alliance pioved to be ill- 
founded, and his fall was as sudden as his use had been 
After a brief period of exile m England, be sought a new 
home in Moiocco, where he became a conveit to Islam 
and died in 1737 But his policy was continued by his 
successor, Don Joseph Patino, who sent a fleet to lay siege 
to Gibraltar Europe was now divided into two hostile 
leagues, but the outbreak of a general war was averted, 
partly by the pacific inclinations of Walpole in England 
and Fleury in France, and paitly by the glowing coolness 
between Austua and Spam Chailes VI had been led 
into the tieaty of Vienna by a momentaiy pique agaanst 
England, but he soon lealized that lie had moie to lose 
than to gam by favouung the Spanish designs upon Italy 
Accoidingly, in May 1727, while the siege of Gibraltar 
was pioceedmg, he thiew over hia obhgations to Spain 
and signed the pieliminaries of a peace with England and 
France The Ostend Company was suspended, and the 
questions about Parma, Tuscany, and Gibraltar were 
referred to a European congress at Soissons The Spanish 
Government found it impossible to hold out in isolation, 
and accepted these teims by the convention of the Pat do 
(Maich 1728) 

The congress of Soissons was a complete failure, and 
the irrepressible eneigy of the Spauish queen discovered a 
new method of obtaining hei ends The birth of a son to 
Louis XV removed into the backgioimd all idea of the 
succession iii France, and the attitude of Charles VI 
proved that he would do nothing for Don Carlos Under 


these circumstances there was no alternative but to sacii- 
fice the prospect of lecoveinig Gibraltai and Minorca and 
to seek the alliance of England and France By the 
tieaty of Seville (Hovembei 1729) these powers, with 
Holland, concluded an offensive and defensive alliance 
with Spain The piivileges which the lattei countiy had 
conferred upon the Ostend Company were revoked Don 
Cailos was recognized as the heir to Paima and Tuscany, 
and to enforce his claims these provinces were to be 
occupied by 6000 Spanish tioops Charles VI , astounded 
at this sudden change m the aspect of affairs, took active 
steps to oppose this occupation of the duchies He 
collected 30,000 troops m Italy, and when the old duke of 
Paima died in January 1731 he seized his teiritoiies as 
an impeiial fief Elizabeth called upon her allies to carry 
out the treaty of Seville, but Walpole and Fleuiy were 
unwilhng to lesoit to hostilities Luckily Charles VI 
thought more of seeming his daughters succession lu 
Austria than of anything else By promising that Eng- 
land would guaiantee the Piagmatic Sanction, Walpole 
induced the empeioi to conclude the second treaty of 
Vienna (March 1731), which dissolved the Ostend Com- 
pany and confirmed the provisions of the treaty of Seville 
In 1732 English ships conveyed Don Cailos and the 
Spauish tioops to Italy Parma and Piacenza were 
immediately occupied, and the grand duke of Tuscany 
acknowledged Don Carlos as his hen 
In the long and intiicate senes of negotiations of which 
we have given a brief summary the guiding thieacl is the 
giasping ambition of the queen of Spam That ambition 
was by no means satisfied by the results obtained m the 
tieaty of Vienna Austria still held the Italian piovinces 
of Spam and was looking out foi an oppoitunity to expel 
Don Carlos from central Italy England letamod liei 
hold upon Gibraltar and Minorca, and claimed a mautimo 
and colonial supremacy which threatened to thwait all 
schemes for the revival of Spanish commeice Elizabeth 
never relinquished for a moment the hope of humihating 
England and expelling the Hapsburgs fiom Italy Cii- 
cumstances at this tune weie more favourable than they 
had ever been before The able administration of Patino, 

“the Colbeit of Spam,” had restored ordei in the Spanish 
finances, and had aheady made considerable stiidos 
towards the creation of a formidable fleet But the great 
advantage lay in the fact that the death of Orleans and 
the biith of chiklicn to Loms XV had lenioved all 
obstacles m the way of an alliance between Spain and 
Fiance The close union between the two branches of 
the house of Bourbon, which the Grand Alliance had 
endeavoured to avert, and which circumstances had post- 
pioned for twenty years, was now to become an accom- 
plished fact In 1733 ‘'an eternal and ii revocable family 
compact ” was signed by the Count Rottembourg and Don 
Joseph Patino France and Spam pledged themselves to 
pursue a common policy in legaid both to Austua and 
England, the object of which was to destioy the Italian 
ascendency of the one and the commercial monopoly of 
the other This treaty, which constituted a danger to 
Europe hardly less than the aggressions of Louis XIV , 
was kept a profound secret, and, though its existence was 
more than suspected at the time, its full importance has 
not been apprehended until recent times 
The first opportunity for carrying out this common Wtu of 
policy was offered by the dispute about the Polish succos- tl‘0 Pokli 
sion which broke out m 1733 between Stanislaus Leczin- 
sb. and Augustus III of Saxony Austiia and Russia ’ 
supported the latter prince, while Louis XV espoused the 
cause of his father-in-law But the war in Poland itself 
was of very secondary impoitance compared with the 
hostilities to which it gave rise in southern Europe. 
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France, Spam, and Sardinia concluded the league of Turin I successfully defend hei Italian territories A Spanish 
(October 1733) for the paitition of Charles Vi’s Italian army under Montemar was embarked m French vessels, 
provinces The chief events of the wai, fiom the Spanish and, after evading the English fleet, landed in the Gulf ot 
point of view, were the occupation of Naples and Sicil} Genoa in 1741 The first news was discouraging, as 
by Don Cailos It was intended that he should keep Chailes Emmanuel of Saidinia, ready like his predecessor 
these kingdoms, and that Parma and Tuscany should be to sell his alliance to the highest bidder, bad been bought 
tiansf erred to his younger brother Don Philip But off hy Maria Theresa It was not till 1742 that the 
Fleury, seeing an opportunity of securing his own ends, campaign began with an advance upon Modena, where 
refused to continue the wai for the aggiandizement of the duke had promised his support to Spam But the 
Spam In 1735 he concluded the preliminaries of a peace Austrians and Saidimans were the first in the field 
with Austria by which Don Carlos was to be recognized They expelled the duke of Modena from his territories, 
as bng of the Two Sicilies, Chailes VI was to he com- and diove Montemar to retreat towards Napiles At 
pensated with Parma, and his son-in law was to receive the same time the Enghsh fleet appeared before Naples, 
Tuscany m exchange for Lorraine, which was eventually and the threat of an immediate bombardment compelled 
to pass to France The Spamsh queen was bitteily indig- Don Cailos to promise a strict neutrality dming the rest 
nant at the desertion of her ally, at the cession of hei of the war Count Gages, who was sent to supersede the 
native Parma to Austiia, and at the failure to provide unsuccessful Montemar, was nnable to recovei the lost 
anything for her second son She struggled hard to pro- ground, and the first campaign ended without any seiious- 
long the wai, but the only result of her manoeuvies was advantage to either aide beyond the Austrian occupation 
to postpone the conclusion of the definitive treaty until ol Modena In 1743 Gages again attempted the invasion 
1739, when the prelimmaries were confirmed of Lombardy, but was defeated at Campo Santo and 

tVai of ^ Meanwhile Spam had become involved in a maritime repulsed Austria and Sardinia concluded a close alliance 
Jenkins’s quarrel with England The lestiictions imposed by the in the treaty of Worms (September 1743), which was 
treaty of Utrecht upon English trade with the Spanish negotiated by England France and Spam sought to 
colonies had been systematically evaded by the develop- meet this coahtion by renewing the Family Compact at 
ment of a system of oiganized smugghug on the part of Fontainebleau (October 1743) France undertook to aid 
the British tiaders The Spamaids, encouraged by the m conqueung the Milanese for Don Philip, to declare war 
secret compact with France, refused to tolerate an abuse against England, and not to make peace until Gibraltar, 
which their weakness had compelled them to connive at and if possible Minorca too, had been restored to Spam 
m the previous century To put a stop to it they rigidly Don Phihp himself was sent with a Spanish army thiough 
enforced their right of search, often seizing British vessels southern France, but he failed to force a passage through 
on the high seas and treating the crews with gross the Alps The campaign of 1744 was indecisive, but in 
brutahty This gave rise to great ill-feehng between the the next year the great efforts made by Maria Theresa to 
two nations, which was inci eased by other colomal dis- recover Silesia gave her opponents in Italy an opportunity 
putes about the right of gathering logwood m Campeachy of which they were not slow to avail themselves Gages 
Bay and on the frontiers of Florida The popular indigna- effected a junction at Genoa with the combined French 
tion in England, which Walpole’s opponents fanned for and Spamsh troops under Maillebois and Don Philip 
then own purposes, was raised to fever-heat by the stoiy Advancing into Piedmont the alhes took Tortona, and 
of Jenkins, an English captain, who maintained that he after occupying Parma and Piacenza they invaded Lom- 
had been tortuied and his ears cut off by a Spamsh qumda hardy This move effected the desired object of separat- 
cosifcx Walpole, who had refused to believe in the Family mg the Austrians and Sardinians Sohulenhurg hurried 
Compact, and had steadily adhered to a policy of peace, off to the defence of his mistress’s territories, and the 
was compelled by the popular clamour to declare war in allies at once turned upon Charles Emmanuel and defeated 
October 1739 The maritime operations which foUovved him at Bassignano 'The French wished to complete the 
were insignificant Admiral Yernon took Porto Bello, conquest of Piedmont, but the Spaniards insisted upon 
and Anson plundered Payta , but England was distracted renewing the invasion of Lombardy That province was 
by party jealousies and her naval organization had faUen now entirely undefended, as the Austrians had returned 
into disorder during the long peace Luckily for her, to the assistance of Charles Emmanuel, who detained 
Patino had died in 1736, and the impulse which he had them by the threat that if he were deserted he would 
given to the Spanish navy ended with him But before make terms with the allies One town after another 
long the quanel was absorbed m the great European wai surrendered or was taken, and in December Don Phihp 
which arose about the Austrian succession entered Milan m triumph But meanwhile Maria Theresa 

War of the Charles YI had persuaded almost every European had ended the Silesian War by the treaty of Dresden, and 
Austrian power to guarantee the Pragmatic Sanction, hut the sue- was thus enabled to send reiniorcemeuts mto Italy The 

surces cession of Maria Theresa to his territories was not in the tide of success turned with marvellous rapidity The 

least facilitated by the paper promises to support her Spaniards evacuated Lombardy, and were soon driven 
England was almost the only power that adhered to its from aU them conquests m Piedmont except Tortona At 
engagements Frederick of Prussia advanced an obsolete Piacenza, to which the Bourbon army had retreated, it 
claim to Silesia, and France seized the opportumty to was completely defeated by the Austrians 
humiliate the house of Hapsburg Spam hastened to jom At this juncture the news arrived from Spain thatFerdi 
the coalition against the unfortunate heiress Pbhp Y Philip Y had died on July 9, and had been succeeded bynandYI 
claimed to lepresent the Spanish branch of the Hapsburgs, Ferdinand YI , the only surviving son of his first marriage 
and pleaded the old family agieement by which they were Elizabeth Farnese, “the termagant,” as Carlyle calls her, 
to succeed on the extinction of the Austrian hue There whose ambition had kept Europe embroiled for thmty 

was no possibility of so absnid a claim being recogmzed, years, went mto retirement at San Ildefonso This event 

but it opened the prospect of recovering the lost provinces natmally mfilueuced the war m Italy It was not hkely 

m Italy Sardinia was gamed over by the promise of that the new king, who had never been on good terms 

part of Lombardy Naples and Sicily were already m with his stepmother, would expend more of his country’s 
the hands of Don Cailos It seemed haidly possible that blood and treasure to obtain a prmcipality for his half- 
Maria Theresa, pressed by enemies on every side, could brother His first act was to supersede Gages by the 
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maiqms of Las Minas, wlio found the Spamsti army at 
Tortona and hastened to withdraw it from Italy into 
Sa^oy, which Don Philip had occupied since 1742 The 
Au&tiians at once besieged and captured Genoa, thus 
cutting off the possibility of a renewed invasion of Italy, 
except through the well-guarded passes of the Alps 
Fiom this time the mihtary operations ceased to have any 
direct importance for Spam, and all interest centied in 
the negotiations which were earned on at Breda m 1747 
and transferred to Aiz-la-Chapelle in the next year The 
chief obstacle to peace was the demand of a prmcipahty 
for Don Phihp, which Ferdinand YI persisted in as 
necessary for the honour of Spam Maria Theresa had 
already made sacrifices to Prussia and to Sardinia, and 
resented the idea of ceding any more of her territories 
But the persistence of England carried the day, and m 
the treaty of Aix-la-Chapelle (October 1748) Don Philip 
obtained Parma, Piacenza, and Gua&talla as an hereditary 
principality, on condition that they should revert to 
Austria on extinction of his male descendants This was 
the sole advantage gained by Spain Austria retained 
Lombardy, shorn of the portion promised to Charles 
Emmanuel , and the commeicial and naval ascendency of 
England remained unshaken The recovery of Gibraltar, 
which at one time Philip V had confidently expected, was 
now fiiither off than ever 

Ferdinand YI was as feeble m health and as aveise to 
business as his fathei had been, but he was equally 
obstinate on certain points He would have nothing to 
do with the aggressive policy of his stepmother or with 
the Bourbon schemes for the humiliation of England 
His accession bioke off the Family Compact, and gave to 
Spam the unaccustomed boon of thirteen years’ peace 
His aim was to hold the balance between the rival powers 
of western Europe, and m this he was aided by the discord 
between his two ministers, Envsenada and Caivalho, of 
whom the former favoured France and the latter England 
YHien Kaunitz, the Austrian envoy at Yersailles, was 
endeavouring to negotiate an alliance between the Haps- 
hurgs and Bourbons, Ferdinand seized the opportunity to 
conclude the treaty of Aianjuez, which guaranteed the 
neutrality of the Italian provinces of the two families 
On tho outbreak of the Seven Years’ War in 1756 great 
efforts weie made to diaw Spam into the struggle 
France offered Minorca, which had been lost by Byng at 
the first outbreak of hostilities, and England hastened to 
make the counter-proposition of a cession of Gibraltar 
Ferdinand, however, lefused both bribes, and maintained 
his policy of peace till his death m 1759 
Cliaileb This event gave the Spanish ciown to Chailcs III , who 
had ruled the Two Sieilies since 1735 His accession 
thieatened a speedy reveisal of Spanish policy. The now 
king was a true Bourbon, and naturally inclmed to the 
French alliance He had an old grudge against England 
for the treatment he had received in the War of the 
Austnan Succession He also owed a debt of gratitude 
to Maria Theresa for enabling him to transfer the ciown 
of Maples to his third son, wheieas by the treaty of Aix- 
la-Ohapelle it ought to have passed to liis brothei, Philip 
of Parma lu spite of these motives, he hesitated foi 
two years to take a decisive step Spam was not pre- 
pared for war, and Charles had never cordially approved 
the change of policy at Yersailles which had united Franco 
with its old rival Austria But the rapid successes of 
England under Pitt’s administration, and the danger of 
a vast extension of the maritime and colonial ascendency 
of that country, soon overcame his scruples In 1761 the 
thud Family Compact was concluded, and Spaan under- 
took to give active assistance to France unless peace were 
concluded within a year Pitt, suspecting the existence 


of this agreement, proposed an immediate declaration of 
war against Spam, but he failed to convince his cabinet 
and resigned His successors, however, were driven to 
adopt his policy, and in January 1762 hostilities com- 
menced between the two countries But Spam only 
entered the war to share the disasters which France had 
already begun to suffer An invasion of Portugal, which 
had been regarded as a defenceless piey, was foiled by 
Englisb assistance, and the English fleet captured Mar- 
tinique and Havana The Bourbon powers found it neces- 
sary to implore peace, and it was fortunate foi them that 
the English government had passed into the hands ot 
Bute, who was eager to dimmish the influence of Pitt by 
terminatmg the wai By the treaty of Pans (February 
1763) England recovered Minoica, extended its colonies 
in every direction at the expense of France, and rejected 
all the demands which Charles III had advanced on 
behalf of Spam, 

In spite of the treaty Charles Ill’s foreign policy 
continued to be guided by jealousy of England, and he 
clung to the French alliance as the only means by which 
he could avenge his recent humiliation In this he was 
encouraged by his foreign minister, Giimaldi, who was so 
devoted to France that Choiseul declared him&elf to bo 
more poweiful at Madrid than at Yersailles In 1770 a 
dispute about the Falkland Islands, from which the 
English settlers had been expelled by a Spanish foice, 
would probably have led to a renewal of war if a domestic 
intrigue had not succeeded at this juncture m ovei throw- 
ing Choiseul Foi the next few yeais a mdiked coolness 
grew up between France and Spam, which was increased 
when Louis XYI disappointed the hopes that had been 
formed of Ins accession and left Choiseul in retiiement 
Grimaldi, chagimed at the failure of an alliance on which 
all Ins schemes weie based, resigned office in 1777 and 
was succeeded by Count Floiida Blanca, one of tho most 
distinguished of the able mimsters who luled Spain 
during this period The change of ministers made no 
difference to the policy of Charles III, whose obstinacy 
was in no way inferior to that of his predecessors For 
many years Spam and Portugal had been engaged in 
disputes about the frontiers of then terntoiies in South 
America, disputes which were lendered raoxe bitter by tho 
ariogance of Pombal, the Portuguese minis tei The death 
of Joseph I in 1777 and the consequent dismissal of 
Pombal enabled Florida Blanca to negotiate tho treaty of 
San Ildefonso, by which Sacramento and the navigation 
of the Rio de la Plata were ceded to Spam, and a definite 
boundary was diawn between Brazil and Paraguay on tho 
one side and Peru on the other This was followed in 
March 1778 by tho conclusion of a perpetual alliance at 
the Pardo, by which Poitugal was attached to tho inteiests 
of the Bouibon states These treaties, which Florida 
Blanca regarded as among the most signal successes of his 
ministry, came very opportunely to onablo Charles III to 
resume the schemes that had lain m abeyance smeo 1763 
England was involved in a desperate struggle with tho 
levolted colomes of North America, and this offoiod tho 
Bouiboas the long-desired opportunity for revenge In 
1778 France entered into close alliance with the colonists, 
and in the next year Spam followed her example Every- 
thmg seemed to favour the allies The Northern powers, 
iriitated by the high-banded way in which England had 
asserted and exercised her maritime supremacy, formed 
the "aimed neutrality” under tho lead of Catheiine TI 
of Russia Even Holland, the oldest and most constant 
ally of England, was involved in the general coalition, 
England, which had failed single-handed to coerce its own 
subjects, was now face to face with the whole maritime 
power of Europe, and was also hampered by domestic and 
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Iri&li troubles Spain succeeded in capturing Minorca 
and laid close siege to Gibraltar Many of the West- 
Indian islands were captured from the English, and the 
surrender of Coinwalht. at Yoiktown destroyed the last 
hope of restoiing American dependence The most con- 
fident hopes were entertained of stripping England of the 
great bulk of its colonial possessions But in 1782 the 
tide of success turned Eodney, by the novel manoeuvre 
of breaking the line, destroyed the Erench fleet in the 
West Indies, while the heroic defence of General Elliott 
and the opportune arrival of supplies under the convoy 
of Lord Howe saved Gibraltai from overwhelming odds 
The want of unanimity among the allies, each of whom 
thought only of its own interests, hastened the conclusion 
of peace in 1783 The treaty of Versailles, by which 
Spain kept Minorca and obtained the Floridas, was the 
most honourable which that countiy had concluded since 
Gateau Cambresis But the failure to lecover Gibraltar 
was a bittei disappointment to Charles HI, who con- 
tinued till his death (December 14, 1788) to cherish the 
scheme of renewing the war, though the growing disorders 
in France made it more and more ceitam that he could 
no longer rely upon the assistance of that country 
Revival The leigns of the first thiee Bouibon kings form a 
of Spam period of great importance in Spanish history At the 
end of the 17th century Spam appealed to be a hfeless 
century over which the other powers of Europe could con- 

tend at will In the 18th century men were astounded 
to see that country rise with renewed vigour to play once 
more an independent part on the international stage 
This revival was due m the fiist place to the change of 
dynasty Another Hapsburg w'ould probably have con- 
tinued the obsolete policy of his piedecessors The 
accession of the Bourbons introduced into Spam the 
methods and ideas of government which had laised Fiance 
to gieatness under Eichelieu, Mazann, and Colbert The 
two gieat problems to be giappled with were the profound 
clepiession of trade and agriculture and the fatal wealth 
and ascendency of the church Philip V, feeble as he 
was personally, began the movement in advance even 
during the Succession Wai The abolition of the old 
provmcial independence rendeied possible a more regular 
and ceutrahzed government, an increase of the revenue, 
and the removal of the old impediments to trade between 
the various provinces The French officers who accom- 
panied the king gave a new orgamzation and new tactics 
to the Spanish army Under the influence of the princess 
Orsini Philip seemed inclined to attack even the prescrip- 
tive privileges of the cleigy His marriage with Ehzaheth 
Farnese saved the hierarchy and diverted his attention to 
wars of aggrandizement But these wars were directed 
by purely political motives , the old Hapsburg idea of a 
religious propaganda was for ever abandoned And even 
during the war the task of internal reform was hindered 
rather than neglected The efforts of Alberoni and 
Patino gave Spam a navy moie powerful than that of 
Philip IL The conquest of the Two Sicilies and the 
acquisition of Parma, though they brought little diiect 
advantage to Spam, yet gave conclusive evidence that the 
old lethargy had been shaken off and that the country 
was capable of exertions and sacrifices which had long 
appeared impossible The period of peace under Ferdi- 
nand YI was an inestimable boon to Spam Taxation was 
lightened, production was facilitated by the removal of the 
most crushing burdens, yet at the same time the revenue 
improved and the chronic deficit of previous reigns was 
replaced by a surplus And this prince took a step which 
no one would have expected from him The concordat of 
1753 was the first vindication of the pohtical interests 
of Spam against the pretensions of Home The crown 


as'scrted its light to appoint to all important benefices, 
and the number of papal presentations was reduced from 
twelve thousand to fifty-two The levenue deiived by 
the curia from Spain was piojiortionately diminished, and 
the cleigy weie compelled to lecognize their obligations as 
members of the body politic This measure was followed 
by an edict that henceforth papal bulls should not he 
obeyed until they had received the royal sanction 
The work of reform, thus tentatively commenced under 
Philip V and Ferdinand VI, was earned still further by 
Charles III, whose reign is regarded with moie pride by 
the Spaniards than any other since that of Philip II 
Charles had served an apprenticeship in the art of govern- 
ment in Naples, where, with the help of his ministei 
Tanucci, he had successfully grappled with evils similar 
to those from which Spam was suffering He would 
have been a prince quite after the heart of the 18th 
century if he had not retained too large a share of the 
superstition of his family He shared to the full that 
conception of the rights and duties of monarchy which 
inspired the reforms of Frederick the Great and Joseph 
II, and his allegiance to the church was fortunately 
counterbalanced by his desire for absolutism His greatest 
woik, the expulsion of the Jesuits, would never have been 
carried out if he had not been persuaded of its political 
necessity The order had already been driven by Pombal 
from Portugal and by Choiseul from France, when Charles 
III was convinced that a not in Madrid, provoked by the 
financial measures of Squillaci, had been promoted by the 
Jesuits This conviction overpowered all scinples, the 
fathers were promptly lemoved from the country, and 
Spam joined the other Bourbon courts in demanding that 
suppression of the Older which was finally decreed by 
Clement XIV in 1773 The Rubicon once crossed. 
Charles’s ministers urged him on in the path of ecclesias- 
tical reform The increase of lands in mortmain was 
restricted, the number of monasteries was diminished, and 
the Inquisition was compelled to moderate its procedure 
and to subordinate its independence to the royal will 
For the papal jurisdiction was substituted a national 
court, the Bota, established at Madrid 
These measures, of which the importance in a country 
like,Spain can hardly be over-estimated, were acoompamed 
by others no less notable for the development of trade and 
agriculture The colonial trade was freed from the old 
restriction which compelled it to pass through Cadiz, and 
other ports were opened for its reception Native manu- 
factures were encouraged in every way, and a famous 
ordinance in 1773 endeavouied to remove the old pre- 
judice agamst trade by declaring that the engaging in 
industrial occupations should not involve any loss of rank 
or its privileges Internal communication was facilitated 
by the construction of canals Agriculture was revived by 
the removal of the old prohibition against enclosures, — 
so long maintained by the selfish influence of the Mesta, 
— by the planting of trees in the and deserts of central 
Spam, and by the rapid growth of population, which rose 
m the course of the century from 5,700,000 to 10,541,000 
These measures, which are only selected from a large 
number tending in the same direction, are to be credited to 
three ministers, whose names reflect its chief lustre upon 
Charles IH ’s reign D’Aranda, who succeeded the Italian 
Squillaci as finance minister, was an Aragonese noble 
who had imbibed the spirit of philosophical speculation 
from France He was the first layman who presided in 
the council of Castile, and he introduced into the Spanish 
administration a liberal tendency quite opposed to the 
traditions of the country His views, however, were not 
I congenial to the king, and, after completing his work with 
I regard to the Jesuits and the Inquisition, he retired to the 
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embassy in Pans and was succeeded by Campomanes 
The latter was not only a distinguished statesman but 
also one of the foiemost representatives of Spanish litera- 
ture He was one of the eaihest students of political 
economy, and many of the most enlightened measuies foi 
the relief and encouragement of tiade are to be a6^>igned 
to him But his administration, which aimed at educat- 
ing the people to a shaie in political life, was almost as 
ahen to the wishes of Charles III as the liberal and anti- 
clerical schemes oi D'Aianda A far more congenial 
ministei was found in Florida Blanca, whose aim was to 
promote the material interests of Spain by the supervision 
of an internal despotism, who stopped the attack on the 
church when its subordination was secured, who supported 
the ecouomic reforms of Campomanes, but would only 
carry them out hy a rigid bureaucracy, and who conciliated 
the king by falling in with his foreign pohcy even when 
it conflicted with the national welfare 

Meritorious as Charles Ill’s reforms were, it wmiilcl 
give a false impression to lepiesent them as completely 
successful The regeneration of Spam was by no means 
accomplished, and many of the abuses which had been 
growing for centuries sui vived the attempt to effect then 
annihilation One of tho chief causes of this failure was 
the corruption and ignorance of the lowei oflScials The 
reforming impulse was confined to the educated classes, 
and made little impression upon the hulk of the people 
It was of little use to devise the most enlightened 
measuies when theie was no efficient machinery to cairy 
them out Many of the most promising lefoims lemained 
mere paper schemes The methods employed, too, were 
not always the best calculated to obtain then end The 
state took too much upon itself, and attempted to dis- 
charge functions which would have been better left to 
local enterprise Roads were constructed on a magnificent 
scale, but only too often in dnections wheie they were 
not wanted, and they remained almost unused Thus the 
debt was mcieased without any impiovement of tho 
revenue The return of Charles IH to a mihtaiy policy 
imposed seiious buidens upon the country, and it would 
have been bettei to have piolonged the iieace of Ferdi- 
nand VI ’s reign, inglorious as it appealed to an ambitious 
king Undoubtedly a great advance was made, but equal 
eseitions would have produced a greater result in any 
other country The population of Spain remained to a 
great evtent sunk in sloth and superstition Much might 
be hoped fiom a steady peisistence in amehoiative 
measures, but unfortunately the work of reform was 
interrupted just at the moment when success appeared to 
be within reach 

Charlc', The death of Charles III and the accession of Charles 
IV were contemporary with the outbreak of the French 
Revolution, which was destined to exercise a decisive 
influence over tho fortunes of the adjacent peninsula 
Florida Blanca, who continued to hold office during the 
first thiee yeais of the new reign, found it impossible to 
continue his policy. The revival of Spam could only be 
effected by the restoration of its naval and colonial 
ascendency at the expense of England, and foi the carry- 
ing out of this scheme the support of France was impera- 
tively necessary But the French alliance rested upon the 
relationship between the two branches of the house of 
Bourbon, and the Family Compact ceased to exist when 
Louis XVI was deprived of power by his subjects Of 
this conclusive evidence was given in 1791 Some 
English mei chants founded a settlement at Nootka Sound 
on the west coast of America, which pi evoked an indignant 
protest from Spam But the French national assembly 
refused to send any assistance, and Florida Blanca was 
compelled to conclude a humihating treaty and to give up 


all hope of opposing the piogiess of England This failuie 
waa attiibnted by the minister to the Revolution, of which 
he became the uncompromising opponent The leforms 
of Charles Ill’s leign wcie abandoned, all liberal tend- 
encies in Sjiaiu were suppicssod, and the Government set 
itself to lestoie the old lethaigy undei absolute rule from 
which the country had been gradually awakened The 
movement of lefoimhad made so little progress among 
the mass of the people that leaction was leallj easier than 
progress But Florida Blanca was not content with 
suppressing liberalism in )Spam , he was eager to avenge 
his disappointment by ciushing the Revolution in France 
He opened negotiations with the emigrants, urged the 
Euiopean powers to a crusade on behalf of legitimacy, and 
paraded the devotion of Charles IV to the head of his 
family This belhcose policy, however, brought him into 
collision with the queen Maria Louisa of Parma, a woman 
whose leal ahihties were perverted to the gratification of 
sensual lusts, was unwilling to allow the minister to share 
hei ascendency ovei the feeble mind of her husband, and 
she feaied that the outbieakof war would diminish the 
revenues which she squandered in self-indulgence She 
had already removed fioni the mmistiy Campomanes and 
othei supporters of Florida Blanca, and had compelled the 
latter to lestiict himself to the single depaztment of 
foieign affaiis Early in 1792 she completed her task by 
inducing Chailes IV to banish Floiida Blanca to Muicia, 
and his place was entiusted to the veteran D’Aianda But 
the new iniuistor found that ho held office only at the 
favoui of the queen, and that this had to bo pui chased by 
a disgraceful seivihty to liei paiamoui, Emanuel Gocloy. 
Spam withdrew fioin the piojected coalition against 
Fiance, and sought to maintain an attitude of iioutialiiy, 
which alienated the other poweis, while it failed to 
conciliate tho lopubhc The lepiessivo measuies of 
Floiida Blanca were withdiawn, society and tho pi ess 
legaiued their fieedom, and no opposition was ofteicd to 
the piopaganda of French ideas D’Aiaiida’s policy might 
liave been successful if it had been adopted cailioi, but 
the time foi tempouzmg was now past, and it was 
necessary for Spam to choose one side oi the oLhei But 
the decision was not allowed to lest with the man who had 
always shown a sympathy with tho lovolntionaiy puu- 
ciples In Fovembei 1792 tho qiioeu felt heiself stiong 
enough to cany out tho scheme which she had been long 
matuimg D’Aiauda was dismissed, and the office of fiist 
inmistei w'as entiusted to Gocloy, who had icccutly 
icceived the titlo of duke of Alcudia Godoy, who was at 
once the queen’s lovei and the poisonal favoui ito of the 
king, had had no education for tho part which he was 
called upon to play Though endowed with a natural 
quickness of paiis and a cajiacity for intrigue, ho had no 
habits of application, no experience of the routine of office, 
and above all no settled policy His appointment was 
legarded with jealousy by the giandees of Spam, while his 
undisguised relations with tho queen outraged the moral 
feehngs of the best jiart of the nation Luckily foi 
Godoy, the course to be pursued was decided for him 
The execution of Louis XVI (Januaiy 21, 1793) made a 
profound impression m a country whore loyalty was a 
supeistition Chailes IV was roused to demand ven- 
geance for the insult to liis family, and from ono end of 
Spam to the other a cry resounded for immediate war with 
the impious rebels who had shod the blood of an anointed 
king Godoy had nothing to do but to follow the national 
impulse, and Spam became a menibei of tho first coalition 
against Fiance Everything seemed to promise a rapid 
and complete success Iffie number of volunteers who 
offered their services lendeied conscription unnecessary, 
and the southeiu provinces of France were so prepondor- 
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atm"ly royalist tliat they vere ready to -welcome the 
Spaniards as deli\ereiB These advantages, however, -were 
nullified by the shameful incompetence and carelessness of 
the Government The troops were left without supplies, 
no plan of combined action was imposed upon the com- 
manders , and each regiment was left to act of its own w'dl 
The military action of Spain provoked the contempt of 
Europe The two campaigns of 1793 and 1794 were one 
long catalogue of failures The biavery of the soldiers 
was rendered useless by the incapacity of then officeis, and 
the maladministiation of the central Government escited 
such disgust that an outbieakof re^olutionaiy distuibance 
in Spain itself seemed more than possible Instead of 
1 educing the southern pro\ince& of France, the Spaniards 
weie driven fiom the strong fortiesses that guarded the 
Pyienees, and the French advanced almost to the Ebro 
And at the same time the English, the hated rivals of 
Spain, were utilizing the -war to extend their colonial 
power and were establishing more fiimly that maritime 
sn]jiemacy which the Spanish Government had been 
struggling for almost a century to ovei throw TJndei the 
ciiGumstances it is no wonder that the queen and Godoy 
hastened to follow the example set by Prussia, and 
concluded the treaty of Basel wuth France The teims 
were unexpectedly favourable Spam purchased the 
evacuation of her territoiies and fortresses by the cession 
of her share of St Domingo, which had little hut a 
sentimental value as the first discovery of Columbus, and 
which had already been occupied by the English So 
great was the joy excited in Madrid that popMar accla- 
mation greeted the bestowal upon Godoy of the title of 
“ Prince of the Peace ” But the moderation of the treaty 
was only a flimsy disguise of the disgrace that it iu\olved 
Spam found heiself tied hand and foot to the French 
republic Godoy had to satisfy his allies by the encourage- 
ment of reforms which both he and his mistress loathed, 
and in 1796 the veil was removed by the conclusion of 
the treaty of San Ildefonso This was a virtual renewal 
of the Family Compact of 1761, but with far more dis- 
advantageous teims to Spam Each power was pledged 
to assist the other m case of war with twenty-five ships, 
18,000 infantry, and 6000 cavalry The real object of the 
treaty, which was to involve Spam m the war against 
England, was cynically avowed m the eighteenth article, 
by which, during the present war, the Spanish obliga- 
tions were only to apply to the quarrel between England 
and France, A scheme was prepared for a joint 
attack on the English coast, but it was foiled by the 
battle of St Ymcent, in which Jervis and Nelson forced 
the Spanish fleet to retire to Cadiz This defeat was 
the more disastrous because it cut off the connexion 
with the colonies and thus deprived Spam of the revenues 
derived from that quarter The finances, already exhausted 
by extravagance and maladministration, were m no con- 
dition to meet the expenses of a naval war England 
seized the opportunity to punish Spam for its conduct m 
the American War by encouraging discontent m the 
Spanish colonies, and m the Peninsula itself both nobles 
and people were bitterly hostile to the queen and her 
favourite It was m vain that Godoy sought to secure 
the friendship of the reforming party by giving office 
to two of its most prominent members, Jovellanos and 
Saavedra Spanish pride and bigotry were offended by 
the French occupation of Eome and the erection of a 
republic m the place of the papal government The 
treatment of the duke of Parma by the Duectory was 
keenly resented by the queen Godoy found himself 
between two parties, the liberals and the ultramontanes, 
who agreed only m hatred of himself At the same time 
the Directory, whose mistrust was excited by his attitude 


in the question of Parma, lu^-isted upon his dismiSbal 
Charles IV could not venture to lefuse a demand fiom 
France, the queen -vias alienated by Godoy’s notorious 
infidelities, and in March 1798 he was compelled to lesigu 
his office But he did not foifeit his hold on the king’s 
favour, and he only -waited foi a favourable opportunity 
to emerge from his rerirement 

Godoy’s office was entiusted to Saavedra, but the 
reformers did not obtain the advantages which they 
expected from the change Jovellanos was compelled in 
August to retiie on account of ill-health, — theiesult, it was 
rumoured, of attempts on the pait of his opponents to 
poison him His place was taken by Caballero, an aideut 
opponent of refoim, who lestoied all the abuses of tbe old 
bureaucratic administration and pandered to the most 
bigoted prejudices of the clergy and the comt The 
mimstry was hopelessly divided, and the pobcy of the 
country w’-as directed by the basest and most paltry 
intrigues The only advantage which Spam enjoyed at 
this j^eiiod was comparative independence of France 
The mihtaiy plans of the Diiectoiy were unsuccessful 
during the absence of then greatest general in Egypt, and 
the second coalition gained successes in 1799 which had 
seemed impossible since 1793 But the leturn of Bona- 
parte, followed as it was by the fall of the Directory and 
the estabhshment of the Consulate, commenced a new 
epoch foi Spam As soon as the First Consul had time 
to turn his attention to the Peninsula, he determined to 
restore Godoy, who had aheady regained the affection of 
the queen, and to make him the tool of his policy Maria 
Louisa w'as easily gained ov er by playing on her devotion 
to the house of Paiina, and on October 1, 1800, a secret 
tieaty was concluded at San Ildefouso Spam undertook 
to cede Louisiana and to aid France in all hex wai s, while 
Bonaparte promised to raise the duke of Parma to the 
rank of king and to increase his tenitoues by the addition 
either of Tuscany or of the Homan Legations This was 
followed by Godoy’s retui n to power, though he left the 
department of foreign affairs to a subordinate Spam 
was now moie servile to France than ever, and in 1801 
w'as compelled to attack Portugal in the Fiench interests 
Bonaparte was indignant against Portugal, partly because 
its fleet had aided his enemies in Egypt, and paitly 
because its harbours offered great naval advantages to the 
English The Spanish invasion, which was commanded 
by Godoy in person, met -w'lth no resistance, and the 
prince ventured to conclude a peace on his own authoiity 
by which Poitugal promised to observe a strict neutrality 
on condition that its territories were left undimimshed 
But Bonaparte lesented this show of independence, and 
compelled Charles IV. to refuse his ratification of the 
treaty Portugal had to submit to far harshei terms, and 
could only purchase peace by the cession of teiritoiy m 
Gmana, by a disadvantageous treaty of commerce, and by 
a jiayment of twenty-five millions of francs This insult 
to his ally Bonaparte followed up by others In the 
preliminary treaty with England he ceded the Spanish 
colony of Trinidad without even consulting the court of 
Madrid, while he sold Louisiana to the United States in 
spite of his promise not to alienate it except to Spam 
For these humiliations Spain had to console itself with 
the empty honour of being the first signatory of the treaty 
of Amiens 

For nearly three years Spam was allowed to remain at 
peace Its finances were paitially revived by the restora- 
tion of free intercourse with the colonies and by the pay- 
ment of the supplies which had been withheld for the last 
SIX years But the administration "was as incompetent 
and misdiiectedas ever Godoy, since his return to office, 
had abandoned all connexion wath the reforming party 
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aTid liad thioAMi him&elt into the reactionary policy of second abdication Napoleon now divulged the leal inten- 
Oaballero The Bpani'sh chmoli wib once moie ])kced in tion of lub actions, and the crown of Spain was formally 
strict buhjection to the Roman sec, fioin which foi a shoit confeiied upon his brother Joseph Bonapaite, who two Josepli 
time It had been freed Eut the worat evil lay in the jears before had been made king of Naples 
undisgai&ed domination of Fiance, nhich the Goi eminent But Spanish loyalty was too piofonnd to be daunted 
was wholl} incapable of shaking off As soon as Eona- even by the awe-inspiring powei of the French empeior 
paite saw himself involved in a new war with England, Foi the first tune Napoleon found himself confronted, not 
he turned to Spam for assistance and e\toited a new by terrified and selfish rulei s, but by an infuriated people 
treaty (October 9, 1803), which was still more bnidensome The rising in Spam commenced the popular movement 
than that of 1796 Spam had to pay a monthly subsidy which ultimately proved fatal to his power At first he 
of siv million fiancs, and to pledge itself to enforce a stiict tieated the novel phenomenon with contempt, and thought 
neutiahty upon Poitugal Thus the country was involved it sufficient to send his less prominent generals against 
in a new and still more rlisastron<i war with England the rebels Madrid was taken Without difficulty, but the 
The last remnants of its mautime power were shattered capital was absolutely devoid of military importance, and 
in the battles of Cape Fmisterre and Tial'algai, and the the Spaniards showed great capacity for the guerilla 
English seized Buenos Ayies The popular hatied of warfare in the provinces The French weie repulsed from 
Godoy was loused to passion by these disasteis, and many Valencia, and Dupont, who had advanced into the heart 
competent observeis believed that Spam stood on the of Andalusia, was compelled to retreat and ultimately to 
blink of 1 evolution At the head of the opposition was capitulate with all his forces at Baylen (July 10) The 
the crown punce Ferdinand, as insignificant as his iival, Spamaids now advanced upon Madrid and drove Joseph 
but endowed with all good qualities by the ciedulous fioni the capital, which he had just entered TJufortun- 
favour of the people To maintain himself against his ately the insurgents displajcd less political ability than 
domestic enemies Godoy tinned to France, wheie Eona- military coinage Tlie government was entrusted in 
parte, now the empeior Napoleon I , was iintated by the Ferdinand’s name ton contial junta of thiitj-four memberG, 
crown prince’s marriage -with a daughter of the Inrg of a number which was far too large foi the conduct of 
Naples The coiut quarrels at Madud weie fomented executive business Napoleon’s anival in Spam was 
from Pans in order to complete the suboidination o± enough to restore victory to the French In less than a 
Spam Napoleon was at this time eager to humble Eng- week the Spamsh aimy was bioken thioughaad scattered, 
land by excluding it fiom all tiade with Euiope The and Napoleon restored his bi other in Madud Sir John 
only country which had not accepted his “ continental Mooio, who had advanced with an English army to the 
system” Foitugal, and he determined to reduce that lelief of the capital, letiied when he found he was too late, 
kingdom by force It was not difficult to bribe Godoy, and an obstinate battle, m which the gallant general lost 
who was conscious that his position could not be mam his life, had to be fought befoie the tioops could secure 
tamed aftci the death of Chailes IV In October 1807 their emhaikatioii at Coiufia Napoleon, thinking the 
Spain accepted the treaty of Fontainebleau winch woik accomplished, had quitted the Peninsula and Soult 
arranged a partition of Portugal into three parts The and Victor weie left to complete the reduction of the 
northern piovinces were to be given to the young king of provinces The capture of Seville resulted in tho dis- 
Etruria, who was to purchase them by the cession of solution of the cential junta, and the Peninsula was only 
Tuscany In the south a piinoipahty was to be catved saved fiom fiual submission by tho obstinate resistance of 
out for Godoy himself The cential district was to be "Wellington m Poitugal and by dissensions among the 
kept m pledge by Fiance until the conclusion of a gencial French The maishals were jealous of each other, and 
peace The treaty was hardly concluded when a Fiench Napoleon’s plana were not approved by his brothel 
army undei Junot maiched through Spain to Portugal, Joseph wished to restore peace and ordei among his 
and the royal family of that country fled to Brazil But subjects in the hope of luling an independent nation, 

Spam was destined to shaie the same fate as its neigh- while Napoleon was deteimmod to annex Spain tohia own 
hour The crown prince, whose wife had died m 1806, oveigrown empiie So fai did these disputes go that 
deteimiued to imitate his rival by bidding for French Joseph resigned his ciown, and was with difficulty induced 
support He entered into secret relations with Beanhar- to resume it Meanwhile Cadiz became the capital of 
nais, Napoleon’s envoy at Madrid, and went so far as to what was left of independent Spam, and ihoie the coxtes 
demand the hand ot a Bonaparte princess Godoy, who met in 1810 foi the purpose of drawing up a new 
discovered the intrigue, induced Charles IV to older his constitution The fall of the old monaichy and the 
son’s arrest Napoleon at once seized the opportunity to exigencies of self defence had given to the reforming party 
make himself absolute master of Spam, and ordcied an ascendency which they had never befoie possessed In 
French troops to cioss the Pyrenees in support of the the constitution which was pi omulgated early in 1812 tho 
prince This act teinfied Godoy into a reconciliation principles of the French, constituent assembly were closely 
with his opjioaents, but the French invasion was not followed The Inquisition had already peii&hed, and tho 
delayed by the lemoval of its pretext Chailes IV and last relics of the old automatic government shared its fate 
Ills minister, conscious that they could expect no support Supreme legislative power was placed in the hands of a 
from the people, determined on flight The news of this single national assembly, and effective checks were devised 
intention, however, excited a popular rising m Madud, and to restiict the power of the monaichy whenever it should 
the king was compelled to a'bdicate in favour of his son be revived The freedom of the press was established, and 
Murat, however, who commanded the French, refused to the property of the clergy was confiscated to defiay tho 
be turned aside by this change of circumstances He expenses of the war The great defect of the constitution 
obtained from Charles IT a declaration that his abdica- was that it was the work of one party, to which ciicum- 
tion had been involuntary, and occupied Madud (Maich stances had given a tempoiary supremacy, and it failed to 
23,1808) Meanwhile Napoleon advanced to the fiontier, command the support of the united nation The nobles 
and Ferdinand was lured by French agents to aumterview and priests were bitterly hostile, and the latter had more 
with the empei oi at Bayonne There he was confronted influence in Spain than in any European country except 
with his parents and Godoy, and was intimidated into Ireland 

restoring the crown to his father, who at once made a The restoration of Spamsh independence could hardly 
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have been accomplished without the assistance of England 
Wellington had aheady made two attempts to advance 
from Portugal into the adjacent kingdom, but had been 
foiled by superior forces In 1813 he determined on a 
great effort He seemed his base of operations by the 
capture of Ciudad Eodrigo and Badajoz, and at Salamanca 
he completely routed the opposing aimy of Marmont 
This victory enabled the English general to enter hladnd 
(August 12), and Joseph retreated to Valencia But 
further advance was prevented by the concentiation of 
the French forces in the east, and Wellington found it 
advisable to retire for the third time to wintei-quaiteis on 
the Portuguese frontier It was during this winter that 
Napoleon suffered his first and greatest reverse in the 
retreat from Moscow and the destruction of his grand 
army This was the signal for the outbreak of the ‘‘ war 
of liberation” in Geimany, and French troops had to be 
withdrawn from Spam to central Europe For the fitbt 
time Wellington found himself opposed by fairly equal 
toices In the spring of 1813 he aAanced from Ciudad 
Rodrigo and defeated Jomdan at Vittona, the battle 
which finally decided the Peninsular War Joseph retired 
altogether from his kingdom, and Wellington, eager to 
take his part in the great European contest, fought his 
way through the Pyrenees into France Napoleon, who 
had suffered a crushing defeat at Leipsic, hastened to 
recognize the impossibility of retaining Spam by releasing 
Ferdinand VII , who returned to Madrid in March 1811 
After the convulsions it had endmed Spam required a 
period of firm but conciliatory government, but the ill-fate 
of the country gave the throne at this ciisis to the worst 
of her Bourbon kings Ferdinand VII had never pos- 
sessed the good qualities which populai cieduhty had 
assigned to him, and he had learnt nothing in his foui 
years’ captivity except an aptitude foi lying and intiigue 
He had no conception of the duties of a ruler , his public 
conduct was regulated by piide and superstition, and his 
private life was stained by the grossest sensual indulgence 
Spam was still governed nudei the constitution of 1812, 
but the king’s first act was to dissolve the cortes and to 
abrogate the constitution, promising, however, to grant a 
new one in its place But no sooner was he established on 
the throne, and conscious of the strong reaction m favour 
of the monarchy, than he thiew his promises to the wind 
and set himself to restore the old absolutism with all its 
worst abuses The nobles recovered their privileges and 
their exemption from taxes, the monasteiiea were restored, 
the Inquisition resumed its activity, and the Jesuits 
returned to Spam The liberals were ruthlessly per- 
secuted, together with all who had acknowledged Joseph 
Bonaparte A camarilla of worthless courtiers and piiests 
conducted the government, and urged the king to fiesh 
acts of revolutionary violence For six years Spam 
groaned under a royalist “reign of terror,” and isolated 
revolts only served as the occasion for fresh cruelties 
The finances were squandered lu futile expeditions to 
recover the South American colonies, which had taken 
advantage of Napoleon’s conquest of Spam to establish 
their independence In his straits for money Ferdinand 
ventured to outrage national sentiment hy selhng Florida 
to the United States in 1819 Discontent found expres- 
sion in the formation of seciet societies, which were 
especially powerful among the neglected and ill-paid 
soldiers At last, in 1820, Eiego and Quiroga, two 
officers of an expedition which had been prepared for 
South America, raised the standard of revolt m Cadiz 
Ferdinand and his advisers jiroved as incapable as they j 
were tyrannical, and their feeble irresolution enabled the 
movement to spread over the whole country In March 
the king gave way and accepted the constitution of 1812 


The loyalists or sei viles, as they were called, w ere dismissed 
horn office and their places taken by liberals The cortes 
met in July, and at once proceeded to dissolve the 
monasteries and the Inquisition, to confiscate the cleiical 
tithes, to abolish entails, and to secure the fieedom of the 
press and of popular meetings Great results might have 
been achieved if the moderate party, under Martinez de la 
Eosa, had been able to grapple with the task of suppress- 
ing disorder and establishing a permanent constitution 
But this was the last thing which the king desired, and 
the moderates were defeated by a factious combination of 
the set viles and the radicals Pasings took place among 
the loyal and bigoted peasants of tbe provinces, and their 
suppression contributed to the victoiy ot the extieme 
party, which seemed to be secured in 1822 by tbe election 
of Eiego as president of the cortes 

But Spam was not allowed to work out its own salva- 
tion Europe was dominated at this time by the Holy 
Alliance, which disguised a lesolution to repress popular 
liberties and to maintain despotism under a pretended 
zeal for piety, justice, and brotherly love At the con 
gress of Verona (Octobei 1823) Fiance, Austria, Russia, 
and Piussia agreed upon aimed intervention in Spam, m 
spite of the protest of Canning on the pait of England 
Spam was to be called upon to alter her constitution and 
to grant greater liberty to the king, and it an unsatis- 
factory answer were received Fiance was authorized to 
take active measuies The demand w^as unhesitatingly 
refused, and a Fiench aimy, 100,000 strong, at once 
entered Spain under the duke of Angonleme (April 1823) 

No ettective resistance was made, and Madiicl was entered 
by the invadeis (May 23) The coites, however, had 
carried off the king to Seville, whence they again retreated 
to Cadiz The bombaidment of that city terminated the 
revolution and Ferdinand was released (October 1) His 
fiist act was to revoke everything that had been done 
since 1819 The Inquisition was not restored, hut the 
secular tribunals took a teiiible revenge upon the leaders 
of the rebellion. The piotest of the duke of AngoulSme 
against these cruelties was unheeded Even the fear of 
revolt, the last check upon despotism, was removed by the 
■presence of the Fiench army, which remained in Spam 
till 1827 But Spam had to pay for the restoration of 
the royal absolutism, as Canning backed up his protest 
against tbe intervention of France by acknowledging the 
independence of the Spanish colonies 
Ferdinand VII was enabled to finish his worthless and 
disastrous reign in comparative peace In 1829 be 
mairied a fourth wife, Maiia Christina of Naples, and at 
the same time he issued a “Pragmatic Sanction” abol- 
ishing the Salic law in Spain No one expected any 
practical lesults from tins edict, but a formal protest was 
made agamst it by the king’s brotheis, Carlos and 
Francisco, and also by the French and Neapolitan Bour- 
bons In the next year, however, the queen gave birth Isabella 
to a daughter, Isabella, who was proclaimed as queen on H 
her father’s death in 1833, while her mother undertook 
the office of regent Don Cailos at once asserted his 
intention of maintaining the Salic law, and rallied round 
him, all the suppoiters of absolutism, especially the inhah- 
itants of the Basque Provinces Christina was compelled 
to rely upon the liberals, and to conciliate them hy the 
grant of a constitution, the estatnto t eal, which established 
two chambers chosen by indirect election But this con- 
stitution, drawn up under the influence of Louis Philippe 
of France, failed to satisfy the advanced liberals, and the 
Christinos split into two parties, tbe moderados and pro- 
pmsfas In 1836 the latter party extorted from the 
regent the revival of the constitution of 1813 All this 
time the Government was involved in a desperate struggle 
5XII — 44 
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■with the Carliats, -who at first gained considerable successes 
iindex ^lumalacairegui and Cabrera But the death of 
Zumalacarregui m 1S35 and the suppoit oi Fiance and 
England ultimate]} gave the regent the upper hand, and 
in 1839 her general, Espaitero, forced the Basque Pio- 
vinces to submit to Isabella Don Cailos renounced his 
claims in favoui of his eldest son, another Cailos, and 
retired to Tiieste, vrheie he died in 1855 Chiistina now 
tried to sever herself from the and to go\ern 

With the help of the moderate party ■\\ho enjoyed the 
patronage of Louis Philippe But England, jealous oi 
French influence at Madrid threw the weight of her in- 
fluence on to the side of the ladicals, w’-ho found a powerful 
leader in Espartero In 1810 Christina had to letiie to 
France, and Espartero was recognized as regent by the 
cortes But his elevation was resented by the other 
officers, while his subservience to England made him un- 
popular, and in 1843 he also had to go into exile Isabella 
■was now declared of age Christina letiiined to Madrid, 
and the mode) ados under ISTaivaez obtained complete control 
over the government This was a great victory for France, 
and Louis Philippe abused his success by negotiating the 
infamous “ Spanish mariiages ” A husband was found foi 
Isabella in her cousin, Francis of Assis, whose recommenda- 
tion in French eyes was the improbability of his begetting 
children On the same day the queen’s sister, Maua Louisa, 
was married to Louis Philippe’s son, the duke of Mont- 
pensier By this means it was hoped to secure the reversion 
of the Spanish throne for the house of Orleans The scheme 
recoiled on the heads of those who fiamed it The aliena- 
tion of Englaud gave a fatal impulse to the fall of Lo)ii& 
Philippe, while the subsequent biith of childien to Isabella 
deprived the Montpensier maniage of all importance 
Spanish history during the reign of Isabella II presents 
a dismal pictuie of faction and intiigue The queen 
herselt sought compensation for her unhappy marnage in 
sensual indulgence, and tried to cover the dissoluteness of 
her private life by a superstitious devotion to leligion and 
by throwing her influence on to the side of the clerical 
and reactionary party Every now and then the pjof/ie- 
sisias and model ados foiced themselves into office, bub 
their mutual jealousy prevented them fiom acqmnngany 
permanent hold upon the government In 1866 Isabella 
was induced to take vigorous measuiea against the hbeial 
opposition ISTaivaez was appointed chief minister, and 
the most piomincni hbeials, Senano, Prim, and O’Donnell, 
had to seek safety in exile The coites were dissolved, 
and many of the deputies were transported to the Canaiy 
Islands The ascendency of the court party was main- 
tained by a rigorous persecution, which was continued 
after FTarvaez’s death (April 1868) by Gonzales Bia\o 
Common dangers succeeded at last in combmmg the 
various sections of the liberals for mutual defence, and 
the people, disgusted by the scaudals of the court and the 
contemptible cama7iUa which siii rounded the queen, 
rp,lhed to their side In Septemhei 1868 Serrano and 
Piim returned to Spam, where they raised the sbandaid 


of levolt and offered the jieople the biibe of universal 
suffiage The re\ olution was speedily accomitlished, and 

Isabella fled to Fiance, but the successful rebels weie at 
once confronted with the difficulty of finding a successor 
for her Duiing the inteirognum Senano uiidci took the 
regency, and the coitcs diew up a new constitution, by 
which an hei editary king was to rule iii conjunctioii with a 
senate and a popular chamber As no one of the Bourbon 
candidates foi the thioue was acceptable, it became neces 
saiy to look louacl foi some foreign prince The offer of 
the ciowm to Leopold of Hohenzolleru-Sigmaiingeu excited 
the jealousy of Fiance, and gave Napoleon III the oppor- 
tunity of jacking a quanel, which proved fatal to himself, 
with the using state of Prussia At last a king was found Amadeus 
(1870) in Amadeus of Aosta, the second son of Victor Em- 
manuel, wffio made an honest effort to discharge the diffi- 
cult office of a constitutional king in a coiuitiy which was 
hardly fitted for constitutional government But he found 
the task too hard and too distasteful, and resigned in 
1873 A piovisional lejmblie was now foimed, of Tvhich 
Cdstolar was the guiding spurt But the Spaniaids, trained 
to regard monarchy with supeistitious leveieuce, had no 
sj-ffijiathy W'lth lejmbhcan institutions Don Cailos seized 
the ojiportumty to revive the claim of inalienable male 
succession, and raised the standard of revolt in the Basque 
Provnnees, where his name was still a power The dis- 
oiders of the democrats and the approach of civil war 
thiow the lesponsibihty of goveinmont upon the aimy 
The coites were dissolved by a militaiy coup d’etat, 

Castehu thiewup his office in disgust, and the administra- 
tion was tind Cl taken by a committee of offlceis Anarchy 
was siipjuessed with a strong hand, but it was obvious 
that order could only be restored by reviving the monaicliy 
Foieign pimces were no longer thought of, and the crown 
was offered to and accepted by Alfonso XII , the young Alfonso 
son of the exiled Isabella (1874) His fiist task w'as to 
terminate the Cailist Wai, which still continued in the 
noith, and this was successfully accomplished in 1876 
Time was required to restore the prosperity of Spam under 
a peaceful and orderly govoimnent and to consolidate 
by piesciiption the authority of the lestoied dynasty 
TJnfoitunately a jDiemature death earned off Alfonso XII 
in 1885, before he could comjiiete the woik which circum- 
stances laid upon him The regency was cnti listed to his 
widow, Chiistma of Anstiia, and the bnth of a post- 
humous son (May 17, 1886), who is now the titular king 
of Spam, has excited a feeling of pitying loyalty which 
may helj) to seciiie the Bourbon dynasty m the last 
kingdom which is left to it 

Liieratut e —■'LalxiBnto, JlitCot ta Genei al (UJS'ipaila, Oitl/, Compendio Oeneral 
<le la UtUotta de f'^paita, Mdiuina, Jliitona Gmetal da p^paiia (coiit fiom 
151G to IbOO l)y MiHana), Di-boiiueam, Ahuge Cln omhxjKjve do I’lli'stoiic 
dEspagne Eoi slimfci peiiodB ste Piescott, Fndinand md Itahella, Baum- 
gaiton, OeicJiichte ka) V (tliofust \olunio, Iho only ont ■\\lndi lui‘> iivi’cama, 
contains the resE account of the using of llic communes), I’ltscott, Ih^Unpof 
Philip JI , Poinuon, Ih<itoiie de Philippe // , 'Weiss, VLipugm depuu 
Philipee II , Ranke, Die Oimancn und die hpaniiUic MnnaulM , Mignul, Nego 
tiationsrelatiin a la Euect inon d'Eipagnemn Louis XIV , Ilijipeau, An neniant 
des Sovibons an ti6ne dEipmjne, Cq\o, Mmoiis of the kuitn of Spain of the 
House of Bow bon y Baumgailen, Goschichte Spmiieni vom Auibiiioh dot fiamos 
Beiohition, Enasai, Geschickte Spaniens ion dem Stui z Isabellas (B L) 
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The Iberian Peninsula is not a linguistic unity Not to 
speak of the Basque, which still forms an island of some 
importance in the north-west, three Eomance languages 
share this extensive terutory — (1) Portuguese-Galician, 
spoken in Portugal, Galicia, and a small portion of the 
province of Leon, (2) Castilian, covering about two-thirds 
of the Peninsula in the north, centre, and south, (3) 
Catalan, occupying a long strip of terutory to tlie east 
and south-east 

These three varieties of the Bomam B-iistica are marked 


off from one another much more distinctly than is the 
case •with, say, the Eomance dialects of Italy ; they do not 
interpenetrate one another, but where the one ends the 
othei begins. It has only been possible to establish at 
the points of junction of two linguistic icgions the exist- 
ence of certain mixed jargons in which certain forms of 
each la-nguage aie intermingled, but these jargons, 
called mto existence foi the necessities of social lelations 
by bihngmsts, have an essentially individualistic and 
artificial character The special development of the vulgar 
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Latin tongue in Spain, and tlae foimation of tlie tliiee 
linguistic types just enumerated, -vreie piomoted by the 
peculiar political circumstances From the-.9tti century 
onwards Spam was slowly recap tuied fiom the Moham- 
medans, and the Latin spoken by the Chiistians who had 
taken refuge on the slopes of the Pyienees -nas slowly 
carried back to the centre and ultimately to the south of 
the Peninsula, whence it had been driien by the Arab 
invasion Mediaeval Spam di\icles itself into three ccoi- 
quistas — that of Castile (much the moat con-sideiable), 
that of Poi tugal, and that of Aragon , and to these three 
political concpiests correspond an equal number of Imgui&tic 
varieties If a given province now speaks Catalan rather 
than Castilian, the explanation is to be sought simply and 
solely in the fact that it was conquered by a king of 
Aragon and peopled by his Catalan subjects 

I Catalan — This domain now embraces, on the main 
land, the Spanish provinces of Geiona, Bai celona, Tarragona, 
and Leiida (the old principality of Catalonia), and of Cas- 
tellon de la Plana, Valencia, and Alicante (the old kingdom 
of Valencia), and, in the Mediterranean, that of the Balearic 
Islands (the old kingdom of j\Iajoica) Catalan, by its 
most characteristic featiues, belongs to the Eomance of 
southern Fiance and not to that of Spam, it is legitimate, 
therefore, to regard it as imported into Spaiu by those 
Hispam whom the Arab conquest had driven back beyond 
the mountains into Languedoc, and who in the 9th century 
regained the country of their oiigin, this conclusion is 
confirmed by the fact that the dialect is also that of two 
French piovmces on the north of the Pyienees — Roussillon 
and Cerdagne From the 9th to the 12th century Catalan 
spread f ui ther and further within the limits of Catalonia, 
properly so called, in 1229 it was bionght to Majorca by 
Jaime el Conquistadoi, and m 1238 the same soveieign 
carried it to Valencia also Even Muicia was peopled by 
Catalans in 1266, but this province leally is pait of the 
Castilian conquest, and accoidingly the Castilian element 
took the uppei hand and absoibed the dialect of the earlier 
colonists The ii\or Segura, which falls into the Mediter- 
ranean in the neighbourhood of Oiihuela, a little to the 
north of Murcia, is as nearly as pos&ible the southein 
boundary of the Catalan domam , westwaid the boundary 
coincides pretty exactly with the political frontier, the 
provinces of New Castile and Aragon not being at all 
encroached on Catalan, which by the reunion of Aragon 
and the countship of Barcelona in 1137 became the official 
language of the Aiagonese monarchy, — although the king- 
dom of Aragon, consisting of the present provinces of 
Saragossa, Huesca, and Teuiel, has always been Castilian 
m speech, — established a footing in Italy also, m all parts 
where the domination of the kings of Aiagon extended, 
VIZ, in Sicily, Naples, Coisica, and Sardinia, but it has 
not maintained itself there in modern times except in a 
single district of the last-named island (Alghero) , every- 
where else m Italy, where it was not spoken except by 
the conquerors, nor written except in the loyal chanceiy, ifc 
has disappeared without leaving a trace 

Fiom the 13th centuiy the name given to the vulgar 
tongue of eastern Spain has been Catalanesch (CcUa- 
lamsGus) or Catald (Ccttalanus), — the idiom of the Cata- 
lans 1 By Catalanesch or Catald. was understood, essen- 
tially, the spoken language and the language of piose, 
while that of poetry, with a laige admixtuie of Piovengal 
forms, was early called Lemosi, Limosi, or language of 
Limousin, — Catalan grammarians, and particularly the 
most celebrated of them, Ramon Vidal de Besalii, having 
adopted Lemo&i as the generic name of the language of 
the troubadours These grammarians carefully distinguish 
the vulgar speech, or pla Catald^ fiom the refined tiobar 
^ The origin of the name Catalaniis is unknown 
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idiom, which originally is simply a more oi less modified 
form of Pio\encaI Afteiwardt., and especially in these 
parts of the Catalan domam outside of Catalonia which 
did not caie to acknowledge that they deii\ed their 
language fiom that piovince, Leitiosi received a more 
extensive signification, so as to mean the literary language 
in general, w'hethei of \erse oi of piose To tins horn, 
particularly in Valencia and the Balearics, Lemosi is em- 
ployed to designate on the one hand the old Catalan and 
on the other the \eiy artificial and somewhat archaizing 
idiom which i& cuiient in the “jo^hs floials”, while the 
spoken dialect ib called, accoiding to the localities, 
Vnlennd (in Valencia), Mujoiqvi and 21enofqiu (m Majorca 
and Minoica), or Catald (in Catalonia), the foim Gata- 
lanesch is obsolete 

The piincipal features which connect Catalan with the 
Eomance of Fiance and separate it from that of Spam are 
the following (1) To take first its treatment of the final 
vowels, — Catalan, like Fiench and Piovencal, having only 
oxytones and paroxytones, does not tolerate more than one 
syllable after the tonic accent thus amnia gives arma, 
cdmei a gives, camha All the pioparoxytones of modern 
Catalan are of lecent introduction and due to Castilian 
influence Further, the only post-tome Latin vowel pre- 
served by the Catalan is, as in Gallo Roman, a mao e 
gives mao, goatu{s) gives goat, but amooia gives aoma , and, 
when the woid teiminates m a gioup of consonants requir- 
ing a supporting vowel, that vowel is represented by an e 
ao h{o)7 em, Cat ah e (Prov and Fr ao h e, but Cast do hat) , 
2 }Ojj(u)l(us), Cat pohle (Prov Fr q^euple, but Cast. 

pueblo) , sometimes, when it is inseited between the 
tivo consonants instead of being made to follow them, 
the supporting vowel is lepieaented by an o estdndol 
(scdndalum), fo'evol (fiivolus), do col (circulus) In 
some cases a post-tonic vowel other than a is preserved 
in Catalan, as, foi example, when that vowel forms a 
diphthong with the tome {Deu, Dens , Bbriu, Hebreus), 
01 , again, it sometimes happens, when the tonic is followeci 
by an % in hiatus, that the % peisists diliivium , 

seovici, servicium , Idhi, Llhium, an, cereus), hut in 
many cases these ought to be legaided as learned forms, as 
IS shown by the existence of parallel ones, such as seoveg, 
where the atonic ^ has been attracted by the tonic and 
forms a diphthong W'lth it {seov'ui, seovii, servey) What 
has just been said as to the treatment of the final vowels 
in Catalan must he understood as applying only to jiuie 
Catalan, unaltered by the predominance of the Castilian, for 
the actual language is no longer faithful to the piinciple we 
have laid down , it allows the final o atomc in a number 
of substantives and adjectives, and in theveib it now con- 
jugates canto, temo, sento, — a thing unknown in the ancient 
language (2) As regards conjugation, only two points 
need be taken up heie — (a) it employs the foim known 
as the inchoative, that is to say, the lengthening of the 
radical of the present in verbs of the third conjugation by 
means of the syllable ex or %x, a proceeding common to 
Italian, Walachian, Provengal, and French, but altogether 
unknown in Hispame Romance, {&) the formation of a 
great number of past participles in which the teimination 
is added, as in Provengal, not to the radical of the verb, 
but to that of the perfect tvngut iovmed. fiom tindi, pogut 
from pocli, conegut from conerh, while Castilian says temdo 
(formerly also tenudd), podido, cooiocido, that is to say, it 
forms those participles from the infinitive 

As for features common alike to Catalan and Hispanic 
(Castihan and Portuguese) Pwomance, on the other hand, 
and which are unknown to French Romance, there is only 
one which possesses any importance, the conservation, 
namely, of the Latin u with its original sound, while the 
same vowel has assumed lu French and Provengal, from a 
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very early peiiod, — earlier doubtle'^s th.an the oldest exiht- 
mg momiments of those languages, — a labio-palatal pro- 
nunciation (ii) It IS not to be supposed that the separa- 
tion of Catalan fiom the Gallo-Roman family should have 
occurred before the transfoimation had taken place, there 
is good reason to believe that Catalan possessed the at 
one time, but afterwards lost it in its contact with the 
Spanish dialects The question, however, is one for 
further examination 

Catalan being a variety of the kmgiie d'oc, it will be 
convenient to note the peculiarities of its phonetic and 
inflexion as compared with ordinary Provencal 

Tonic Voibcls — With legaid to a, vhich is pronounced alike in 
open and close syllables (amai, amare, abte, arbor), there is 
nothing to lemaik The Latin e, which is treated like i, gives e, 
sometimes close, sometimes open On this point Catalan is moie 
hesitating than Provcngal , it does not distinguish so clearly the 
pronunciation of e according to its oiigm , while e ( 1 ) is capable of 
yielding an open e, the S is often pionounced close, and the poets 
have no difSculty in making words in e close and in e open ihyme 
togethei, which is not the case in Provencal The Latin c nevei 
yields 10 m Catalan as it does in Prench and occasionally in Pio- 
ven^al, sedet becomes sen fwheie u represents the final d), pedem 
makes and ego eu, in some w'oids where the tonic 2 is followed 
by a syllable in which an ^ occurs, it may become t (ir, hen , miff, 
inedius, mils, melius), and the same holds good for 5 m a similai 
situation {am, ceiius, cereus , fiia, feiia), and foi e in a close 
syllable before a nasal {cxim^li, exemplum, foi incntiid, 

gintforffont) /toniclongand ^ shoit, when mhiatuswith anothei 
vowel, pioduce i (aimch, amicus , via, via) 0 tonic long and o 
shoit are represented by o close and o open {amoi, amorem , jioble, 
populus) 0 shoit IS never diphthongized into no oi ue , such a 
treatment is as foieigu to Catalan as the dipbtliongization of e mto 
to Just as e liefoie a syllable in which an t occuis is changed mto 
i, so in the sime circumstances o becomes « (fu/l, folium , vuU, 
volio for voleo) and also when tho accented vowel piecedcs a 
group of consonants like cZ, y?Z, and the like (jzZZ, ocTus, cseull, 
scop’lus) Latin it persists with the Latin pionuuciation, and, as 
already said, does not take the Fianco-Provensal pronunciation u 
Latin ait becomes o (cosa, causa, or, auiuni), Old Catalan has 
Irept the diphthong better, hut possibly we should attiihute tho 
examples of an which are met with la tests of the 13th and 14tli 
centuries to tho liteiaiy influence of Piovence Latin ua tends to 
become o (cor, quaie) 

Atonic Vowels — As for the Latin post-tonic vowels alieady spoken 
of, it remains to be noted that a is often represented m writing by 
e, especially befoie a , in old Catalan, the substantives, adjectives, 
and paiticiples readily form their singular in a and then pluial 
in es arma, armes (anima, animas), bona, bones (bona, bonas), 
amada, amades (amata, amatas) This o isneithei open nor close, 
but a smd o the pronunciation of which comes veiy neai a In the 
same way the suppoiting vowel, which is regiilaily an e in Catalan, 
is often written a, especially after! {aha, aihoiem, astra, astiiim, 
paia, patrem), one may say that in the actual state of the language 
post-tome e and a become indistinguishable in a smd sound mtei- 
mediate between the Prench a and mute e Befoie the tonic the 
same change between a and e constantly takes place , one finds in 
manusciipts enar, emoi for anar, amor (the same mannei of writing 
extends even to the case of the tome syllable, ten and sent from 
tantum and sanctum being far from rare), and, on the other 
hand, antre, arrar, for entre, enar I atonic is often leprcsented 
by e even when it is long {veJit, vicinus) 0 atonic close, which 
in genuine Catalan exists only befoie the tonic, has become iz, at 
the piesent day tmvar, cxmtradi) is the leal pionuuciation of the 
words spelt ti ovar, contradtr, and in the final syllables, veihal oi 
otkei, wheie under Castilian luilnence an o has come to be added to 
the normal Catalan form, this o has the value of a u tiovo (genuine 
Catalan, trqp) is pronounced trovu , havo (genuine Catalan, hau) 
IS pronounced bravic U atonic keeps its ground 
The only strong diphthongs of the spoken language are dt, du 
(rather laie), ei, in, iu, 6i, 6%, m, uu A% produced toy a + t 
01 by a -I- a palatal consonant has foi the greatei pait of the time 
become an e m the modern language , factum has yielded fait, feit, 
and then fet, the last being the actual foim , arms has given er 
alongside of aire, an, which aie learned or semi-leained foims Of 
the two weak diphthongs i6 and ud, the lattei, as lias been seen, 
tends to become o close m the atonic syllable, and is piononnced u 
ffuaranta has become coianta, then cutanta After the tome ua 
often becomes a m the Catalan of the mainland {ayga, aqua, 
llenga, lingua), while in Majorca it becomes o {aygo, llengo) 
Consonants — Pinal t readily disappeais after ii or Z If an, tantum , 
aman, vemn, parhn, foi amant, vemnt, he , mol, multum, oml, 
ocultum), the t reappears m composition before a vowel {fon, 
fontem, hut Toni alba) On the other hand, a t without elymo- 


logical oiigm IS ficquently added to words ending in i {cait for cat, 
qiwtie, maitloi nun, maic , amait, oliiH, mbnitire for a mar, ohv), 
and even to some woids teinunating in a vowel {genii, ingenium, 
in emit, piemium), oi the addition of the t has taken place by 
assimilation to past paiticiplcs in it The phenomenon occnis also 
in Pi Of engal (see Jlonuenia, Ml 107, vin 110) Median intei vocal 
d, lepiesented by s (») in tne fiist stage ot the language, has dis- 
apjieaied fidelis gaio fesel, then feci, and finally ffcl , videtis 
became ve^ets, then teefs, vets, and lou Pinal d altei a vowel has 
produced M (pciz, pedem, niu, nidnm, moii, modiini), hut, wdieii 
th- d, in conse(iuence of the disappeaiance of the pioceding vowel, 
lestsupona consonant, it leraains and passes into the coiiespond- 
ing suid fiigidus gives /lecZ (pronounced fiet) The group f''r, 
when pioduced by the disappeaiance of the inteimediate vowel, 
becomes TO {ciewe, ciedeie, ociuie, occidere, vewe, vidcie, 
sewe, sedeie) Final ii, if oiigmally it stood between two vowels, 

! falls away {bo, honum , m, vinum), but not when it answers to 
mn (thus donum makes do, hut domnum don, sonum makes 
so, hut somnum son) Nd is reduced to n {dcmanai, comanai foi 
demamlai, comandar) Assibilated c befoie c,i is tieated like d, 
within a woid it disappeais aftei having been repieseiited foi a 
while by s (liiceie gives llusv), llulm , recipeio gives rezebre, 
tcche, tehee), at the end of a woid it is replaced byu{icu, vicem, 
feu, fecit) The gioup c’t gii es ut , just like eVt (jaure, jacere, 
naure, nocere , golauie, plaeoi e , but facoie, dicere, ducere, 
make fat (fei), dir, dur Initial I has been preseived only in 
ceitam monosyllables (the aiticle Zo, los) , eveiywheie else it has 
been leplaeed by Z mouillce (Piov Ih), which in the piesent ortlio- 
giaphy IS wiitten ll as m Castilian, but foimeily used to be repie- 
sented by hj oi yl {llctia, litera, lUngua, lingua) P leadily 
disappears aftei m, like t aftoi ti {cam, campiim , terns, tompus) 
P IS leplaced by the smd ^ at the end of a woid {tiobat m the in- 
finitive, hut tt^ in the puesent tense) , so also in the mteiior of a 
woid w'hen it piecedes a consonant {siipveuit, suhveniie, soptc, 
sub’lo) Median inteivocalic f gives v {Esteie, Stephanus), it 
has disappeaied flora piofundus, wdnch j iclded tbe fonn ft con, 
then ptegon {g being mtioduccd to obviate the hiatus) V, wher- 
cvei it has hooii pieseivcd, has the same jiionuiiciation as & , at the 
end of a woid and between vowels it becomes vocah/ed into u 
(suaw, suavis, mwe, viveie) O guttmal, wiitton qu befoie c 
and %, kcepis its giound as a cential and as a final lettei , m tho 
lattei position it is gcneially wiitteii th {amith, anneum, jock, 
jociim) G guttmal is leplaccd as a final lettei by smd c {longa, 
hut lone , ttigai, but tticJi) Tj after a consonant gives ss {cassat, 
captiai e) , between vowels, aftei having been lepiesented by soft s, 
it has disapipeaied (latxonem gave raz6, tays6, then la/io) , at the 
end of eveiy woul it behaves like ts, that is to say, changes mto u 
{ptcu, pietium), instead of ts the second peison pilnial ot the verb 
— -at(i)s, et(i)s, it(i)s— nowhas au, eu, iit aftei having had ats, cfe, 
its J)j gives d between vowels {vetget, viiidiaium), ami J ns a 
terminal (written eithei vj oi tee goig, gauduim, tntg, tnitx, 
medium) Stj and sc befoie e and %, as well as % niid^w, yield the 
sound sZi., lepiesented m Catalan by x {angoxa, angustia , conomet, 
cognosceie, diai, di\it, inaZcia:, motipse) t/almost eveiy whore 
has taken the sound of tho Fionch^ (jidge, he ) Lj and ll give Z 
niomllce(ZZ m the piesent 01 thogiaphy Jill, filium , conscll, con- 
silium, null, nullum) In the laigei poition of the Catalan 
domain this Z raomllee has become y , almost eveiywheie fiy is pro- 
nounced foi fill, conscy foi eonsell Nj and nn give n momllce {ny in 
both old and modem spielling senyot, sonioicm, any, annum) 
Sometimes the ny becomes leduced to y , one occasionally moots in 
mauuscupits with seyor, ay, foi senyor, any, but tins pionuuciation 
has not become geneial, as has been the case with tho y having its 
oiigm m ll Lingual r at tho end of a W'Oid Ims a tendency to dis- 
appeai when pieceded by a vowel thus the infinitives amaie, 
temeie, *legirG aie pionounced amd, temd, llcgi It is never pre- 
served except when piotocted by tho non-etyinological t alieady 
spoken of {llegitt or llegi, hut never llogir) , the i reappeais, never- 
theless, wlienciei the infirative is followed by a pionoun (donarme, 
dirlio) Es 13 leduced to s {cos foz cots, ooipus) H is moiely an 
oithographic sign , it is used to indicate that two consecutive vowels 
do not foim a diphthong {vein, tnho), and, added to c, it denotes the 
pionunciation of the guttural c at the end of a woid {atnich) 
Inflexion — Catalan, unhko Old Provoa$al and Old Prench, has 
nevei had declensions It is true tbat m ccitam texts (especially 
metrical texts) coitain traces of casc-enclnigs are to be met with, as 
for example Deus aud Ecu, amors and amor, clars and clar, forts 
and fort, tiiyt and tots, abduy and abdot, senyer and senyor, empcrairc 
and emperadm' , but, sinoo these foims aio used convertihly, tho 
nominative foim when the word is in the objective, and tho 
accusative form when tho woid is the subject, we can only recog- 
nize in these cases a confused recollection of tho Pioven^al rules 
known only to tho hteiate hut of which the transciihois of manu- 
sciipts took no account Catalan, then, makes no distinctions save 
in the »endei and the number of its nouns As regards the forma- 
tion of the plmal only two observations are necessary (1) "Words 
which have their ladical termination m n but which m the singular 
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drop that n, resume it lu the plural before s honiiji-cm makes ome 
in the singulai and o metis in the pluial , ositi-um makes aso and 
asctis (2) "Words teiminating in s surd or sonant and in x 
anciently formed their plmal by adding to the singular the syllable 
es {has, h asses , ytcs, pteses , itiatmx, viateixes), but subsequently, 
fiom about the 15tli century, the Castilian influence substituted 
os, so that one now hears b/assos, pjesos, onatcixos The nords in 
tx, sc, st have been assimilated to words m s (t), fioni bosth ue 
originally had the plural losJies, but novrhoscos, from tnst, tiistes, 
but now tnstos Foi these last m st there exists a plural formation 
vhich is moie in accordance with the genius of the language, and 
consists in the suppression ol the s before the t , from aqutst, 
for example, we haie now side by side the two plnials aquestos, 
m the Castilian mannei, and aquds The article is lo, lob (pro- 
nounced III, his in a poition of the domain), fern la. Us {las) 
Some mstances of h occui in the ancient tongue, applying indit- 
ferently to the nominative and the objectiie case, el appljung to 
the singulai is also not wholly unknoi^n On the noith-western 
border of Catalonia, and la the island of Majoica, the aiticle is not 
d derivative trom illc but liomijise (smg masc es or so, fern sa , 
pi masc cs, and also ets, which appeals to come fiom ^s^os , — ets loi 
ests, like aquets foi aqutsts , — lem sas) Oompaie the corresponding 
Saithnian forms su, sa, pi sos, sas On the pionouns it has only 
to be remarked that the modern language has hoiiowed from Castilian 
the compiosite forms nosalii cs and losalti es (pronounced also nosalh os 
and nosat/ us), as also the iovmxoste, %usU (Castihan tistedioi ixicstia 
tnerted) 

Conjugation — Catalan, and especially modern Catalan, has 
greatly narrow-ed the domam of the 2d conjugation in ere , a large 
number of verbs of this conjugation have been treated as if they 
belonged to the 3d in ere, debeie makes deiue, \ideie, veiue, 
and alongside of haler, which answeis to habeie, thereisafoim 
hcuio which points to habere A cuiious fact, and one which has 
aiisen since the loth century, is the addition of a paragogic ? to 
those intmitives which are accented on the radical , in a poilion of 
the Catalan domain one hears cumei , vcuui Some verbs origin- 
ally belonging to the conjugation in eie bave passed overmto that 
mir, for example tenere gives fc/u/ alongside of fz/icfte, remaneie 
romami and tomandie In the gerundive and in the present 
paiticiple Catalan dilfers fiom Provencal in still distinguishing 
the conjugation in honi that in c/, le, — saying, ior example, 
scntint As in Provengal, the past participle of a large number of 
verbs of the 2d and 3d conjugations is foimed, not from the 
infinitive, but from the perfect {q>oijut, xolgut, tingut suggest the 
perfects jkcIi, loUh, tmeh, and not the infinitives podm, volci, 
tctwi ) In the pi esent indicative and subjunctu e many verbs in 
w take the inchoative foim already described, by lengthening the 
iidical in the thiee persons of the singular and in the thud person 
of the plural by means of the syllable eso {isc) agiaJnt has the 
present indicative agniesch, agiaheioes, agiahcix, agi aheixen, the 
present subjunctive agiaesca, -as, -a, -an (or nioie usually now 
agiaesqui, -is, -i, -in) The old perfect of the conjugation in ar 
had e (also i) m the Ist pers sing and -a in the 3d , alongside of 
the -a, which is proper to Catalan exclusively, we also find, in the 
first period of the language, -et as in Provencal Subsequently the 
perfect of the three conjugations has admitted forms in -i {amares, 
avuuem, ama/cu, amajen), derived fiom the ancient pluperfect 
amaia, &e , which has held its ground down to the present day, 
with the meaning of a conditional in some verbs (one still hears 
foia, hagueia) But the simple perfect is no longer employed in 
the spoken language, which has substituted for it a periphrastic 
perfect, composed of the infinitive of the veib and the present ot 
the auxiliary anai mig pcnclre, foi example, does not mean “ I 
din going to take,” but “I have taken ” The eailiest example of 
this peniihiastic peifect canies us hack to the 15th centuiy The 
most usual form of the subj pres in spoken Catalan is that in -i 
for all the tin ee conjugations {ami, -is, -i, -em, -eu, -in , tenii, -is, 
kc , senti, -is, &e ) , it appears to he an abbreviation fiom -la, and 
in effect ceitain subjunctives, such as cantia, tenna, tmgma, nmiguia 
(foi cantc, Uma, tinga, vingia), evidently formed upon sia (subj of 
isser), have been and still aie used The same i of the present sub- 
junctive, whatever may be its origin, is still found in the impei- 
leet ames, -cssis, -cs, -esmii, &c 

Catalan Dialect of Algheio {Saodinia) — As compared with that 
ol the mainland, the Catalan of Alghero, intioduced into this 
portion of Sardinia by the Aragonese conquerors and colonists, does 
not present any veiy important differences , some of them, such as 
they aie, are explicable by tlxe influence of the indigenous dialects 
of Sassari and Logudoro In phonetics one obseives— •(!) the change 
of Ij into y as an initial befoie i {yitx, yigis , lego, legis), a change 
which does not take pilace in the Catalan of the mainland except in 
the interior, oi at the end of the word , (2) the frequent change of 
I between vowels and of I after c, g, f, p oil into r {taura, tcdula, 
candera, candela , sangi ot, singultum , frama, fiamc^ In conjuga- 
tion there are somo notable peculiarities The 1st pers sing does 
not take the o which continental Catalan has borrowed from 
Castilian {cant, not canto, kc ) , the imp ind of veihs of the 2d 


and 3d conjugations has eia, iia instead of m, a form which also 
occuis m the conditional {cantania, dinminia), the simple per- 
fect, of which some types aie still preserved in the actual language 
(c g , amghe, aghe), has hkewise served for the formation not only 
ot the past participle but also of the infinitive {aghei , habere, can 
only be explained by ach, 3d person of the perfect) , the infinitives 
with v paragogic {iiiirei, seurer, plouier) are not u&ed('yMirfi, seme, 
jilouie instead) , in the conjugation of the present of the verb 
essai 01 esset , the 2d pers sing ses foimed upon the persons of 
the plural, while continental Catalan says ets (anciently est), as 
also, in the pluial, soin, seu, instead of som, sou, are to be noted , 
tcncie has passed over to the conjugation in re {trenda=tendre), 
but it is at the same time tiue that in ordinary Catalan also we 
have tindr er alongside of Unix the habitual fonn , dicere gives not 
dn but dime, which is more regular 

II Ca'STILIAN — This name (derived from the kingdom 
of Cahtile, the most powerful element in the Spanish 
monarchy) is the most convenient designation to apply to 
the linguistic domain which compriseg the whole of central 
Spain and the vast legions of America and Asia colonized 
from the 16th century onw’-ards by the Spaniards We 
might also indeed call it the Spanish domain, narrowing 
the essentially geographical meaning of the word Espanol 
(derived, hke the other old form Espahon, from Eispania), 
and using it in a purely political sense Eut the first 
expression is to be preferred, all the more because it has 
been long m use, and even the inhabitants of the domam 
outside the two Gastiles fully accept it and are indeed 
the first to call their idiom Castellano It is agreed on 
all hands that Castilian is one of the two branches of 
the vulgar Latin of Spam, Portuguese-Galician being the 
other , both idioms, now separated by very marked differ- 
ences, can be traced back directly to one common source 
— the Hispanic Eomance One and the same vulgar 
tongue, diversely modified in the lapse of time, has pro- 
duced Castilian and Portuguese as two varieties, while 
Catalan, the third language of the Peninsula, connects 
itself, as has already been pointed out, with the Gallo- 
Roman 

Within the Castilian domain, thus embracing all in 
Spam that is neither Portuguese nor Catalan, there exist 
linguistic varieties which it would peihaps be an exag- 
geration to call dialects, consideiing the meaning ordinarily 
attached to that word, but which are none the less worthy 
of attention Geneially speaking, from various circum- 
stances, and especially that of the reconquesb, by which 
the already-formed idiom of the Christian conquerors and 
colomsts was gradually com eyed fiom noith to south, 
Castihan has maintained a uniformity of which the 
Romance languages afford no othei example We shall 
proceed in the first instance to examine the most sahent 
features of the normal Castihan, spoken in the provinces 
more or less closely corresponding to the old limits of 
Old and New Castile, so as to be able afterwards to note 
the peculiaritres of -what, for want of a better expression, 
we must call the Castilian dialects 

In some lespects Castilian is hardly further removed 
from classical Latin than is Italian, m others it has 
approximately reached the same stage as Proven 9 ai As 
regards the tonic accent and the treatment of the vowels 
which come after it, Castilian may he said to be essentially 
a paroxytonic language, though it does not altogether 
refuse proparoxytonic accentuation and it would be a 
mistake to regard vocables like Idmpara, Idgnma, idptdo, 
&c , as learned words In this feature, and m its almost 
universal conservation of the final vowels e, i, u (o), 
Castilian comes very near Italian, while it separates from 
it and appi caches the Gallo-Eoman by its modification of 
the consonants 

Vowels — ^Normal Castilian faithfully preserves the vowels e, i, 
0 , u, the comparatively infrequent instances m which e and b are 
treated like ^ and 5 must he attiibiited to the working of analogy 
It diphthongizes ^ in le, S in iie, which may be regarded as a 
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■weakening of uo (see Itoniaiiia, ir 50 } Sometimes le and iie in 
tlie modern language aie rlianged into i and e silla fiom sella 
(Old Cast sicUci^, vtspt/ci horn rtopei a (Old Cast iitspeta), caMUo 
from castellnin (Old Cast castu llo),f}Ciitc from fi onteni (Old Cast 
f') ue/ite), fleco fi om 1 1 o c c ii s ( Old Cast fiueco) Tlie woi ds in n hicli 
e and S have kept then giound aie eitliei learned or ds like mediLO, 
nieiito, or have been boiioned fiom dialects which do not sufiei 
diphthongization In many c ises the old language is moie iigorous , 
thus, -while modern Castilian has given the pieference to mente, 
coino, modo, ve find in old texts mie,itu, ciiemo, miiedo Lat an 
makes o in all words of popular oiigin [cosn, oio, Lc ) 

Coiisonciiits — On the liipiids I, in, n, i tlieie is little to ho le- 
marked, except that the last named letter has two pronunciations — 
one soft (voiced), asiuei/noi, ha la, theothei haid (voiceless), asm 
1 andw , tie/ 1 a (Old Cast in this case goes so fai as to double the 
initial consonant lunJu) —an rl that /i is often insei ted before s and 
d ensayo, mensage, ,endi, (leddoie) i momllfe (written ZZ) le 
presents not only the Latin Z, ZZ, Ij, ont also, at the beginning of 
words, the combinations cl, ql, pi, HI, ji llci/nco (flamma), lla%e 
(cluvis), lloiai (ploraie), the tendency of the modem language 
is, as in Catalan, to reduce ZZ to y, thus one readily hears yeno 
(plenum) jV mouillee (h) coiiesponds to the Latin i/i/i, nj, 
and sometimes to initial n auo (annum), dcino (damnum), riiudo 
(nodum) Passing to the dentals, except as an initial, t in ivoids 
■that are popiilaily cuiient and belong to the old stock of the 
language, can only he derived fiom Lat tt, pt, and sometimes ct, 
as in mcZc; (mitteie), catca (captaie), /it/iZo (p line turn), but it 
IS to be observed that the habitual mode of lopiesenting ct in 
normal Castilian is by ch (pi on Lh), as m rZf, ceZm (dnectiim), 
peeho (pectus), so that ve may take those voids m vhich t alone 
represents ct as secondaiy foims of learned words, thus we have 
bendito, otiihc, santo as secondary foims of the learned words 
lendicto, octubie, sancto, alongside of the olclxiopulai foims 6 c?irZitZio, 
oclkiibre, saacho D coiiesponds in Castilian to Latin t between 
vowels, or Z before ? rmneZo (amatiis), paeZ? c (patiem) At the 
piesen't day the d of the sufiixes ado, %do is no longer pionoiiiiced 
thioughout the whole extent of the domain, and the same holds 
good also of the final d salt, pone, foi salud,2io%ul (fiom salutem, 
ponite) Sometimes cZ takes the intei dental sound of s (English 
th), or IS changed into Z, witness the two pi enunciations of the 
name of the capital — Mad/iz and Mndnl{a.<\] Madiilcno) The 
study of the spirants a, f , s , g, g is made a veiy delicate one by the 
ciicumstance that the intei dental pi onnuciatiou of c, j;. on the one 
hand, and the guttural pronunciation of g, 3 on the other, are of 
comparatively recent date, and convey no notion of the value of 
these letters befoie the 17 th centuiv It is admitted, not without 
reason, that the spirants c, which at piesent lepiesentbut one 
inteidental sound (a lisped s, or a sound between s and Eng th, in 
thing), had down till about the middle of the 16 th contiuy the 
voicdess sound ts and the voiced sound fZ- icspeotively, and that 
in like manner the palatal spiiaiits g, 3, % befoie assuming the 
uniform pronunciation of the guttuial spirant ( = Geini ch 111 
Such), had previously represented the voiced sound of 2 (Fi 3) 
and the voiceless sound of S (Fi ch), which aio still found m 
Portuguese and m the Castilian dialects of the north west The 
substitution of these mtei dental and guttural sounds foi the suid 
and sonant spirants respectively did certainly not take place simul- 
taneously, hut the vacillations of the old orthogiaphy,aiidafteiwaids 
the decision of the Spanish Academy, which suppressed a (=^^, x 
was letamed for cs) and allow s only c and rj befoie e and 4, a and 3 
before a, 0, % malce it impossible foi us to follow, with the help of 
the ■written texts, the coui&e of the tiansfoimation S now has the 
voiceless sound even between vowels casa (xiionoiinced casseC ) , final 
s readily falls away, especially befoie li(|nids todo los foi todos los, 
zamono for mmos nos The piincipal sources of 3 (g) are — Lat 3 
and g befoie e and a {guego, jocum , gciUe, geiitem), Lat initial 
s (jahon, sapouem), Lat x (cojo, coxum), Ij, cl {consego, con- 
silium, ojo, oc’lum) The sources of ‘s (c) are Lat ce,cj,t3,s 
(cicZo, caelum, caLa, calcca, la^on, lationem, uanpoiia, sym- 
phonia) As regards the spiiants /and v, it is to he observed that 
at the beginning of a word / has in many instances been replaced by 
the aspiiatecl /i (afterwards silent), while in others no less eurient 
among the peojile the tiansfoimation has not taken place, thus we 
have higo (filium) alongside oljiosta (fosta) In some cases the / 
has been preserved in order to avoid confusion that might arise from 
identity of sound the/in/eZ (fidolis) has been kexit for the sake 
of distinction from Mel (fel) As for n, it has a marked tendency 
to become confounded, especially as an initial lettei, with the 
sonant explosive h, Joseph Scaliger’s pun — hicie est viveie — is 
applicable to the Castilians as w ell as to the Gascons JI is now 
nothing more than a giaphic sign, except in Andalusia, wheie the 
aspiiate sound lejiiesentod by it comes very near 3 Woids be- 
ginning in hue, wheio the h, not etymologicallydorived, maiks the 
inseparablo aspiiation of the initial dixihthong we, are leadily 
pionounced gwe thioughout almost the whole extent of the domain 
guole for huelc (olet) , gueso for hueso (os) This guo extends also 
to words hegimimg with Ziwe gmno foi SweMo (honum) 


[language 

InJlcjuio/i — There is no tiace of declension either in Castilian or 
in Poitiiguese Some nominative forms — Lws (anciently Dios, and 
111 the Castilian of the Jews Dio), C/alos, Mai cos, sastio (sartor) — 
have been adojited instead of foims deiived fiom the accusative, but 
tlie vulgar Latin of the PLiniisula in no instance piesents two forms 
(subjective and objective casf ) of the same substantive The article 
IS derived from rile, as it is almost eveiywdieie throughout the 
Romance legions ct, lu, and a neuter lo , los, las The pluial of 
the fiist and second jieisoiial pionoun has iii the modern language 
taken a composite form — nosotios, losot/os — which has been imitated 
111 Catalan Quiui, the inteuogative pionoun which has taken the 
place ot the old qiii, seems to come from quern 

Go/igugafion — The conjugation of Castilian (and Portuguese) de- 
nies a xieculiii interest fiom the aicliaic featuies which it letains 
The vulgai Latin ot Spam lias kept the xilupcifect indicative, still 
111 cuiieut use as a secondary form of the conditional {cantaia, len- 
diaa, partiaci), and, what is more remarkable still, as not occuning 
anj wheie else, the futiue perfect {cantai e, vendiei e,pa‘t titi e, foimeily 
cantaiQ, veiulia 0, gm tiei 0) The Latin futme has been leplaced, 

as everywheie, by the x>enphiasis (cantai a habeo), but it is worth 
noticing that m certain old texts of the 13 th ceiituiy, and in 
the poiiulai songs of a comparatively ancient date which have been 
inoseived in Astmias, the auxiliaiy can still pictede the inhiutive 
(habeo cantai e), as with the Latin wiiteis of the decadence 
“Mucho de mayor xuccio a seei el tii manto Que non sera el niiestio” 
(Beiceo,/S' Laui , sti 70 ), wheie « see? (habet sedeie) coiiesponds 
exactly to sci « (sedoi e hab et) The vulgar Latin of the Peninsula, 
moieovei, has pieseuwd the2d pcis pi of the imperative (ccroZarZ, 
idulul, gm ticl), which has disappeared fiom all the otliei Romance 
languages Anothei special featme of Castilian-Poitiiguese is the 
complete absence of the form of con]iigation known as inchoative 
(intoicalatiou, in the juesent tense, ot the syllable isc 01 esc between 
the radical and the inflexion), although in all the othei tenses, 
except the puesent, Spaiiisli shows a tendency to lay the accent upon 
the same s> liable 111 all the six persons, which was the object aimed 
at by the inchoative foim Casiiliaii displaces the accent on the 
1 st and 2d peis pi of tlie impel tect {cantahamos, caniabais), of the 
pluperfect indicative \cantammos, cantai ais), and of the imperfect 
subjunctive (cantusemos, cantuscis) , possibly the impulso to tins 
was given by the foims of futiuo perfect cantuiemos, cantaieis 
{cantmtmus, cantaiUn) The 2 d persons plnial woio foimeily 
(except in the pcileet) -adcs, -cclcs, ~%des , it was only in the course 
of the 16 th ceutuiy that they got reduced, by the falling away of 
d, to ais, CIS, and is The verb essoio has been mixed, not as 111 
the othei Romance languages wulh stare, but with sodeie, as is 
piroved by oldei forms scci, svecUs, sicdcn, seyando, obviously deuved 
fiom sedexe, and which have in the texts sometimes the meaning 
of “to he seated,” sometimes that of “to be,” and sometimes both 
In old Latin chaiteis also sedeio is fiequently met with 111 the 
sense of esse e g , “sedcat istuni menm doiiativuni quietum ot 
secuium” (anno 113 d:), where sedcat=‘Sit The 2 d pois sing of 
the pnesent of set is eies, which is best explained as boiiow'ed liom 
the iiiipeifoct {cias), this tense being olton used in Old Spanish 
with the meaning ot the piesoiit , alongside of acs one finds (but 
only in old documents 01 in dialects) sos, foi mod like sois (2d peis 
pi ) upon soinos The accentuation lu the inflexion of pioifeels m 
the conjugation called strong, liko hubiiion, hi.,ic)on, which cor- 
iGSjiond to habuei unt, focoi unt (while in the othei Romance lan- 
guages the Latin typo is 01 unt Fi cm ent, fa ent), may be legauled 
as tiuly etymological, 01 lathoi as a losult of tho assimilation of 
these poifects to 'tho pieilects knowui as weak {canm on), for there aie 
dialectic foims having the accent oh the ladical, such as chxon, 
h'aon The past participle of verbs 111 er was loimeily udo (utua) 
in most cases , at pie&eut ido solves foi all voibs 111 vi and a , except 
some ten 01 twelve m w’hich the paiticipilo has letamcd the Latin 
form accented on the ladical clicho, hoclio, visto, &c It ought to 
be added that the jiast piaiticiple in uoiiual Castilian derives its 
theme not from the peifect but lioni tho inlinitivo hahido, sahido, 
from habai , sabci, not fiom Imlo, sugio 

CAsriLiAN Dial-eois — To discover the featiuos by which these 
aie distinguished from noimal Castilian we must turn to old chaiteia 
and to certain modem compositions m which tho pirovincial forms 
of speech have been lepioducod inoio 01 loss faiLlifuIly 

Astmvm — Tho Astuiian idiom, called by tho natives bablc, is 
differentiated fiom the Castilian by tho following chaiactcis Ic 
occuis, as in Old Castilian, in woida formed with the siilhx cllmn 
(ficostuUu, pnticllu, while inodein Castilian has reduced ic to 1, 
JE, %, u, post-tonic for a, a, 0 giones (penas), giacm {giaoias), ash 
(este), fienti (ficnk), llecM (Zee/ie), nucclu (iwahe), uim (ww), 
prvmeiu (gmmefio) There is no guttural spirant, 3, but, according 
to circumstances, yoiis (i) , thus Lat cl, Ij gives y veyu ('*’veclus), 
espeyu (spoc’lum), conscyu (consilium), and after an ^ this y is 
hardly perceptible, to judge by the foims fm (filium), esmdos 
(Oast oscogidos), Gastia {Gastilla) , Lat g before c and i, Lat initial 
3, aud Lat ss, x, giie x {§)~xzent6 (gentem), xudm (Judaeus), 
baxu (bassus), coxu (coxus), Jloxv, (fluxus) Lat initial / has 
kept Rs giound, at least in part of the piovinee Jiu, fiteya (Cast 
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hijo, Jioja) Aveiy maiktd feature is tlie lialiitual “mouilluie” of 
Z ami a'j initial letters llcch, Ilcci, lluiW, llvtu , Ron, fivuLa, 
nutie, ni/h With, le&pect to inflexion the following foiins may 
be noted — peisoiial pionouns i [Mi), yos{iUos), possessiie pio 
nouns iiiio, pi onios , to, tos , so, sos for both masc and fem , 
veibs 3d peis pi imp of the 2d and 3d conjugations in i/i 
for i£;4(Cast laii) , ham, tiiiui,fauii (from face/), Jim tfiom Jci), 
and ei en some instances of the 2d peis sing (tibis , Cast 
liabias) , instances of pies subj in m for a (sui /a, //idia, sijjut) 
The leib sc/ giies yes (sometimes ye/cs) in the 2d pcis sing , yt 
in the 3d Facere appeals under two forms — fact/ indyc/, — and 
to the abridged form coirespond /«s, Ac lie often 

appeals under the foim du (emtes dt, di/Os=a/ifts do i/os), which it 
is not necessary to explain by dc i/c (see Schuchaidt, ZtsUu / 

7 0//1 Philol , V 312) 

Mnu/ / ise-A/ uju/itso — In its tieatmeiit of the jiost tonic lonels 
this dialect paits company with noimal Castilian and comes uenei 
Catalan, in so fai as it drops the final e, especially after nt, /t 
(//lO/it, phi le/it, //xvc/'l, fiic/t, pa/C/its, rjo/its), and, when the atonic 
0 has diopped after a v, tins » becomes a lowd — hiou ^bievtm), 
gii/.u ( gieveni), /ivcu (noxem) Ffaiaricse-Aiagonese has the 
diphthongs a, ue fiom tonic e and o, and adheies moie stiictly 
to them than normal Castilian does, — cve/ide (comiteni), Jiueij 
(hodie), pi/njo (pudium), yes (est), yeutii (eiant), while Castilian 
sajs couth, hoy, poyo, es, ctu/i The initial combinations cl, pi, fl, 
liaie withstood the tiansfoimatiou into ll bettei than in Castilian 
piano, ph/io, pleya, clai/iado, jlama are cuiient in old documents , 
and at the present day, although the I has come to be ‘mouillee,’’ 
the hist consonant has not disappeared (pllunia, plloi a, pllano — 
pronounced pljuma, &c ) Lat ct gi'ves it, not ch as in Castilian 
nuoyt (noctem), desf) udo (destiuctum), ji/oicifo fpiovectum), 
dito foi diito (dictum) Dbetween vowels kept its ground longer 
than in Castilian documents of the 14th century supply such foims 
as O/i, lulo, Jauho, jji oiedii ,icde/ni) ,p} odt^ii, Bencdit, vidtc/ido, 
&c , but after w'aids y came to be substituted foi d or clj vcyc/c 
(videre), scyn (sedeie), stya (sedeat), goyo (gaudium), c/iiicyo 
(inodiiim) Initial/does not change into 7i fillo,fod.o Navaiiese- 
Aragonese does not possess the guttural spirant (y) of Castilian, 
which is heie rendered accoiding to circumstances either by y (Fi 
y) or by ll (I mouillee), but never by the Asturian a. Ceitam forms 
of the conjugation of the verb diffei fiom the Castilian da/, thUit, 
hate/, sahc/, ponoi readily form then imperfects and iinpeifect 
subjunctues like the regular verbs in ai andci, — Aatitjoa (Cast 
Iiubieio/i), cstii/o/h (Csist estuhic/on), saZuo (Cast snpo), daseit (Cast 
diese/i), poniose (Cast pxisiesc) , on the other hand, past participles 
and gerundives toimed from the peifeetaie to be met witb, —^sicndo 
foi facit/ido (peif fiso), tuviendo and tuvido for tc/iic/ido, tcnido 
(peif tuio) In the legion bordering on Catalonia the simple 

S eifect has given way befoie the peiiphiistic foiin piopei to 
atalan toy cayci (I fell), ta fe (he has done), va/nos ii (we went), 
Ac , the imperfects of verbs in ei, ty , moieovei, aie found in eba, 
iba (oovieba, siibiba, for coniia, siibia), and some presents also occur 
where the Catalan influence makes- itself felt estigo (Cat estu.li), 
miqo (Cat mig), veigo (Cat vcig) Javanese- Aragonese makes use 

of the adi erb eyi as a pronoun no les en daren pas, ndn lit Jia 
Ayululusian — ^The word “dialect” is still more appropriately 
applied to Andalusian than either to Asturian or Javanese 
Aragonese Many peculiaiities of pronunciation, however, are 
commonly called Andalusian which are far from being confined to 
Andalusia propei, but are met with in the vulgai speech of many 
parts of the Castilian domain, both in Euiope and m America 
Of these but a few occur only there, oi at least have not yet been 
ohscived elsewhere than in that gieat province of southern Spam 
They aie the following L, n, r, d between vowels or at tbe end 
of a word disappear sa (sal), so (soV), vice (vieyie), tiee (tie/ie), paa 
and pa (pay a), nua (mu a), naa and na (nada), too and to (todo) 
D IS dropped even from the beginning of a word e (de), tntio 
(dineio), on (don) Before an explosive, l,'>,d aie often rejnesented 
by i saiga (saiga), taiga (valga), laigo (lay go), mat/e (madye), 
pane (padre) Lat / is more rigorously repiesented by h than 
in normal Castilian, and this h here preserves the aspirate sound 
which it has lost elsewhere , Tiabla, liorma (forma), Jwdey , are 
pionouneed with a very strong aspiration, almost identical with 
that of j The Andalusians also very readily wiite these woids 
jabla, yoima, pdei This aspirate, expressed by y, often has no 
etymological oiigin , for example, Jdndalo, a nickname applied to 
Andalusians, is simply the word Andaluz pronounced with the 
strong aspiiation characteristic of the inhabitants of the piovmce 
Q, » aie seldom pronounced like s , but a feature more peculiai to 
tbe Andalusians is the inverse process, the softened and interdental 
jironiinciation of tho s (the so-called ccceo) zenor (senor), &c 
Befoie a consonant and at the end of a word s becomes a simple 
aspiration tnihmo (misyno), JDioJi (Dm), do leales (dos reales) In 
the inflexion of the verb there is nothing special to note, except 
some instances of 2d pers sing of the perfect m tes for te 
estumstes, estuvitcs, foi estumstc, — evidently a formation by analogy 
from tbe 2d peis of the othei tenses, winch all have s 


It is with the Andalusian dialect that we can most readily asso- 
ciate the laiieties of Castilian which aie spoken in South Ameiica 
Hei'C some ot the most characteiistic features of the language ot the 
extreme south of Spam aie reproduced, — either because the Cas 
tdian of Ameiica has spontaneously passed tluough the same 
phonetic tiansfoimations oi because the Andalusian element, \ery 
strongly lepiesented m colonization, succeeded in tianspoiting its 
local habits of speech to the New World 

Lto/iese — Proceeding on inadequate indications, the existence of 
a Leoncse dialect has been impiudently admitted in some quarters , 
but the old kingdom of Leon cannot in any way be considered as 
constituting a linguistic domain with an individuality of its own 
The fact that a poem of the 13th century (the Alciancho), and 
certain ledactious of the oldest Spanish code, the Fiiero Juzgo, 
Imc a Leouese oiigin his been made too much of, and has led to 
a tendency to localize excessively certain features common to the 
whole w'estein zone wheie the tiansition takes place from Castilian 
to Galician Poitugnese 

III PoETUGiTESE — Portuguese Galician constitutes the 
second bianch of the Latin of Sfiain In it we must dis- 
tinguish — (1) Portuguese {Poytuguez, peihaps a contraction 
from the oldPm7?4^a/ci = Portugalen&i&)^the language of 
the kingdom of Portugal and its colonies in Africa, Asia, and 
America (Brazil) , (2) Galician (Gallego), or the language 
of the old kingdom of Galicia (the modern provinces of 
Pontevedra, La Coruna, Orense, and Lugo) and of a portion 
of the old kingdom of Leon (the territory of Vierzo in the 
province of Leon) Portuguese, like Castilian, is a literary 
language, which foi ages has seived as the vehicle of the 
literature of the Portuguese nation constituted in the be- 
ginning of the 12theentuiy Galician, on the othex hand, 
w'hich began early in the Middle Ages a literary life, — for it 
was employed by Alfonso the Wise in his cantigas in honour 
of the Virgin, — decayed in proportion as the monarchy of 
Castile and Leon, to which Galicia had been annexed, 
gatheied force and unity in its southward conquest At 
the present day Gallego, which is simply Portuguese 
vaiiously modified and wnth a development in some 
respects ariested, is fai fiom having as a dialect the same 
importance as Catalan, not only because the Spaniards 
who speak it (1,800,000) number much less than the 
Catalans (3,500,000), but also because, its literary culture 
having been early abandoned in favour of Castilian, it 
inevitably fell into the vegetative condition of a piovincial 
patois Speaking generally, Portuguese is further lemoved 
than Castilian from Latin, its development has gone 
further, and its actual forms are more worn out than 
those of the sister language, and hence it has, not with- 
out reason, been compaied to French, with which it has 
some veiy notable analogies But, on the other hand, 
Portuguese has remained more exclusively Latin in its 
vocabulary, and, particularly in its conjugation, it has 
managed to preserve several features which give it, as 
compaied with Castilian, a highly archaic air Old 
Portuguese, and moie especially the poetic language of the 
13th century, received from the language of the trouba- 
dours, in whose poetry the earlier Portuguese poets found 
much of their inspiration, certain words and certain turns 
of expression which have left upon it indelible traces 

Voiods — Lat S with the accent have not been diphthongized 
into te, uo, tie p& (pedem), dez (decern), bom (bonus), pode 
(potet) On the otliei hand, Portuguese has a large number of 
stiong diphthongs produced by the attraction of an t in hiatus or 
the lesolution of an explosive into t yaiba (labia), fcira (feria), 
fedo (factum), seixo (saxum), oito (o cto) A quite peculiar feature 
of the language occurs in the “nasal vowels,” which are formed by 
the Latin accented vowels followed by m, n, or nt, nd bS (bene), 
gra (giandem), bo (bonnm) These nasal vowels enter into com- 
bination with a final atonic vowel trmdo (germanus), also amdo 
(amant), sermdo (seimonem), where the o is a degenerated repre- 
sentative of the Latin final vowel In Old Poituguese the nasal 
vowel or diphthong was not as now marked by the kl (~), but was 
expressed mdiffeiently and without legaid to the etymology by m 
or n hem (bene), tan (tantum), dtsserom (dixernnt), sermom 
(seimonem) The Latin diqihthong au is rendered in. Portugese 
hyoM (ouro, aurum , jiowco, paucum), also pronounced oi With 
legaid to tho atonic rowels, theie is a tendency to leduce a into a 
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voTvel resembling tbe Fi e “ mnet,” to pronounce o as u, and to 
drop e after a group of consonants {ck/it for deiite) 

Ooiisoimnts — Here tbe most lemarkable featuie, and that ■which 
most distinctly maiks the oai and tear thiough -which the language 
has passed, is the disappearance of the median consonants I and n 
CO) da (coiona), luct (lima), pd) foimeily poci (poneie), conego 
(canonicus), 'bii (venue), dai, formally doo/ (dolorem), para 
(palatiuni), saude (saliitem), pego (pelagus) Latin b passes 
regularly into v cavallo (cahallus), fctia (faba), ano)e 
(aiborem) , but, on the other hand, Latin initial v leadily tends 
to become b bcxiga (vesica), bodo (votnm) Latin initial f 
nevei becomes h fcuo (taceie), Jilo (tilum) Latin c bcfoie e 
and % IS represented eithei by the hard sibilant ^ oi by the soft s 
Latin cj between vowels is dropped before e and ^ let for leet 
(legere), dedo (digitum), the same is the case with d, of conrse, 
in similar cii ciimstances rewnr (ledimere), iw (iidere) Latin 
j has assumed the sound of the French y The Latin conihina'tion& 
cl, fl, pi at the beginning of words are transformed in two ways m 
woids of popular oiigm Either the initial consonant is letamed 
■while the Z is changed into 5 ocno (p\a.xnm), picitci (placere), 
f) 0 ) (florem), or the group is changed in tli (=Fr ch, Catal '■/) 
through the intermediate sounds Ij, fj, gy ckamai (clamare), 
chao (planus), clrnmnia (fl amnia) 'VVithm the wroid the same 
gioup and other groups also m which the second consonant is an I 
produce I momllee (written Ih, just as n mouillee is written iih, as 
in Pioveugal) ovcllia (ovic’la), iclho (*-v coins), and sometimes 
ch /acAo (fao’lum), (amplum) Lat ss oi sc before c and 
1 gives a- (Fr ch) bewo (bassus), (fascia) The group ct 
IS 1 educed toil leito (lectum), pcito (pectus), noite (noctem), 
sometimes to ut douto (doctus) Such words as ftuto, icto, dddo 

are modern dciivatnes fiom the learned foims fiiicto, ’iceto, clihcto 
Latin as becomes is sets (sex), or isc, % (=Fi ich, ch) scixo 
(saxum), lusLO (luxum), oi even ss chssc (di\i) 

Infleaoii — ^The Poituguese aiticle, now reduced to the vocalic 
form 0 , a, os, as, was lo (evccptionally also el, which still surviies 
in the expression El-Bci), la, los, las in the old language Woids 
ending in I in the singular lose the I m the pluial (because it then 
becomes median, and so is dropped) sol (solem), but soes (soles), 
those having do in the sing form the plural either in des oi in oes 
according to the etymology thus cdo (canein) makes odes, hut i af«o 
makes 'lagdes As regaids the pionoun, mention must be made of 
the non-etymologieal forms of the peisonal omm and of the feminine 
possessive minha, where the second n has been bi ought in by the 
initial nasal Poituguese conjugation has more that is interesting 
In the peisonal suffixes the foims of the 2d peis pi m acles, edes, 
ides lost the d in the 15th century, and have now become ais, eis, is 
through the intermediate forms aes, ces, eis The foim in cles has 
persisted only in those verbs where it was protected by tho con- 
sonants n 01 r pieeeding it pondcs, tendcs, iindes, amaodes, and also 
no doubt in some foims of tlio present of the mijierative, wheio the 
theme has been reduced to an extiaoidinary degiee by the clisappeai- 
ance of a consonant and the conti action of vowels icles, ct edts, ledcs, 
Ac Portuguese is the only Romance language which possesses a pci - 
sonal 01 conjugated mfimtive cmai, wmat-cs, atmt, amat-mos, 
aiiiat des, amat cm , e g , antes do salt mos, “liefoio we go out ” 
Again, Poituguese alone has pieseived the plupeifect m its oiigmal 
meaning, so that, for example, amat a (amaveiam) signifies not 
merely as elsewheie “I would love,” but also “I had loved ” Tho 
future perfect, retained as in Castilian, has lost its vow'el of in- 
flexion m the 1st and 3d peis sing and consequently becomes 
liable to he confounded ■with the infinitive {amat , tetidct, pat lit) 
Poituguese, though less fiequently than Castilian, employs tet 
(tenei e) as an auxiliary, alongside of atiet , and it also supplements 
the use ot esseie with sedeie, which furnished the suhj soja, tho 
impeiativo se, seda, the geiundivo sendo, the particijilo sido, and 
some other tenses in tho old language Among the peculiaiities of 
Poituguese conjugation may he mentioned— (1) the assimilation 
of the 3d pels sing to the 1st in stioiig peifects {houve, pude, quiz, 
fcn), while Castilian lias hubc and hubo , (2) the imperfects pwsilia, 
htiJia, vinha (fiom pot, tet, and vir), which aie accented on tho 
radical in older to avoid tho loss of the n {potiia would have made 
pota), and which substitute u and i for o and e m ordei to dis- 
tingmsli from tho present subjunctive {ponha, tenlm, venha) 
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Galician — Almost all the phonetic features which distinguish 
Portuguese fiom Castilian aie possessed by Gallego also Portu- 
guese and Galician even now are piactically one language, and still 
moie was this the case foimeily the identity of the two idioms 
woulu become still moie obvious if the orthography employed by 
the Galicians were more stiictly phonetic, and if certain transcrip- 
tions of sounds borrowed fiom the giammar of the official language 
(Castilian) did not veil the true pionunciation of the dialect It is 
stated, foi example, that Gallego does not possess nasal diph- 
thongs , still it may be conceded once for all that such a woid as 
planus, which in Galician is written sometimes chau and sometimes 
chan, cannot be veiy remote from the Portuguese nasal juonuncia- 
tion ehao One ol the most notable differences between normal 
Poituguese and Galician is the substitution of the surd spiiant 
in place of the sonant spuant for the Lat y before all vow^els and g 
hefoie e and i auez (jndicem), Poit yutz , xunto (junctum), 
Poit jutito , xente (gentem), Port gente In conjugation the 
peculiarities of Gallego aie moie marked , some find their explana- 
tion within the dialect itself, others seem to be due to Castilian 
influence The 2d persons plural have still their old form ades, 
edes, idcs, so that lu this instance it would seem as if Gallego had 
been aiiested in its iirogiess while Poituguese had gone on pro- 
giessmg , hut it is to be observed that with these full forms the 
giammaiians admit contracted foims as well ds (Port ais), es 
(Poit eis), is (Poit ts) The Ist pers sing of the perfect of 
conjugations in er and it has come to be complicated by a nasal 
lesonance similai to that which we find in tho Poituguese mim, 
we have lendin, pcutui, instead of vcnch, path, and by analogy 
this form m in has extended itself also to the peifect of the con- 
jugation in at, and falin, gat din, for falci, gatdci are found The 
second persons of the same tense take the endings die, dies in tho 
singular and chedes in the pliual faladic or faladics (fabiilasti), 
/alac/iecfcs as well as/re?asterfcs (fahulastis), batedie or batiche, pi 
batcstis 01 batediecles, &c Ti (tibi) having given che in Galician, 
we see that falasti has become /fflte/ic by a phonetic process The 
3d peis sing of strong perfect is not in c as in Poituguese (houve, 
podc), hut 111 0 (houbo, puiclo, soubo, coubo, ko ) , Castilian influence 
may be tiaceable heie If a contempoiaiy gianimarian, Saco Aicc, 
is to be ti listed, Gallego would form an absolute exception to the 
law of Spanish accentuation in tho unpeifect and plupeifect indica- 
tiie falabatnos,Jalabades, hatiatnos, bat aides , pidumos, puluidcs , 
and falatamos,falat acles, batetamos, batemdes, piclitatnos,pidi)ddcs 
The futme pcitect indicative and the impeifoct subjunctive, on tho 
other hand, would seem to be accented legulaily falutatnos,fala- 
senios The impoitant question is 'woith fmthei study in detail 
Bibhogt apliy —On the genoial siih] ect tho only hooks to he mentioned ai e the 
Qianmatil dei tomamnlun Spinchen and tho Etymologisches WoiterbuiU of 
Diez 1 Cap VLAN On the old lansuago see Ifanuel Milif y Fontanals, Bo los 
Tioiadoies en Espatla, Baicclona, 1S6I, and so-veial essays hy the same author 
m the Revue des Lanques Romanes, the Jahtb f toman u ewjl Literatu) , vol 
V, and the Revista Uistdtica ot Baicelona, P Mcyei in Romania , A Mussdfla 
mthc inti eduction to Bie Catalanisihe nicti ische Vet non dei sieben weisen Meistet , 
Viuina, 187(j, and Moiel Fatio in Romania I'oi modem Catalan, see Ballot y 
loiics, Gt amatica y Apologia de la Llengua Cathalana, Baicclona, ISlf , A do 
Bofaiull, Estudios, &istema Qtamatical y Ciestomatia de la Lengua Caialana, 
Baicelona, 18C4, and, hefoio all, Mmuel Mihy loiitanals, Estudios de Letigua 
Catadana, Barcelona, 1876 Tho dialectic vaneties of Valencia and tho Baleaiics 
hai 0 not yet been sufflcitntlj investigated On tho Cat ilan of Alghei o (Sal dinin) 
thoio is a memoii hj G Moiosi m tho Miscdlania di Eilologia dulieata alia 
Mcmotiadei Ptof Caiv e Canello,'El(nc,nco,l'&'&b 2 Casiilian Since Bicz 
time no geneial ivoik upon Castilian has been puhhshcd, with the exception of i 
tieatisQ on Spanish “doublets” hyMmo Cniolina Michaohs, toman 

ischoti WotPcliopfutig, Lupsic, 1S7G, and a Epamscho Spt achlilit e, hy Paul Foist li 
B oihn, 1880, which loaics much to he dcsiicd On tho giiiramai of Old Castilian 
the lemaikahlc ai tides of Cornu in jKomaaia must ho consulted Hitlioito tin 
dialects have received hut little attention Foi Astuuan theio is a Goleiuon do 
Poestat en BialeUo Astwiano, pu-blished at Oviedo in 1H)<), and some lexlco 
gi aplucal notes (“Apuntes Lcxicogi ullcos sohi o una Rama del llialeoto Astiuiano") 
hyG Laveide, In the Revista do Asiutias for 1870 Navariese-Aiugonose has 
heott worked at hy Joidnimo Boiao, Biccionario de Voces Aiagoncsas, 2d cd , 
Sniago&so, 1885, and Andalusian has boon veiy seaichingly investigated hy II 
Schudiaidtin Ztscht f tom Philol ,vd\ v On Am ei lean Spanish fheio is an 
excellent ■woikhj R J Guoivo, Apuntaoiones Oniicas sohre el Lemjuaje liogo 
tano, 4th ed , Chaitios, 1886 8 Portugukse Tho loseaiclies of Dior have been 

followed np hy F Adolplio Ooellio in two woiks, Ihent la da Cotyuqasdo em Latim 
e Pottugnez, Lisbon, 1871, and C2ueii8es da Lingua PotUigueza, 1st pt , Opoito, 
1874 MM Coinuand Coelho have eontiihutcd soieial veiy nnpoitant aiticlcs 
in Portuguese to the pages of Romania loi Galician Saco Aico’s Ot amatica 
Gallega, Lugo, 1SG8, and A Foinandev y Morales’s Ensayos PoHicos en Biahcto 
Beteiano, with intioductlon and glossary hy Mai iano Cubf y Solcr, Leon, 1801, 
ought to he consulted (A M -F ) 
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PAHT IV— LITERATURE 


The name Spanish is now geneially restricted to the 
literature of the Castilian tongue lu the present article 
it IS taken in the wider sense as embracing the literature of 
the whole Ibeiian Peninsula, with the exceptions of Pob- 
TTJGAL (qv) and of Galicia, the latter of which as legards 
language and Iiteiatuie belongs to the Portuguese domain 
Spanish liteiature thus consideied falls into two divisions 
— Castilian and Catalan 


I OASTiLrAN LiTBRATUEB — Of tho Castilian texts now 
extant none are of earlier date than the 12 th century, and 
very piobably none go faither back than 1150 That 
accepted as the oldest — the Mystei y of the Magmn Kings, 
as it is rathei inappropriately designated — is a fragment of 
a short semi-liturgical play meant to be acted in the chuich 
of Toledo at the f^east of Epiphany. Manifestly an imita- 
tion of the Latin ludi roiirescnted in France in the 12th 
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century, tlie Spanisli piece cannot have been composed 
much before 1150 

Heroic The great national hero Eodrigo Diaz de Bivar (died 

poetrj. 1099), better knovm. in history by the Arabic surname 

of the CiD (g ), was celebrated m the vulgar tongue less 
than a century after his death m two poems, neither of 
which, however, has come down to us in its entirety 
The first cwntar^ usually entitled Foma del Gid since 
the first edition by Tomas Antonio Sanchez, relates in its 
first part the valiant deeds {la gesta) of the Cid subse- 
quent to his quarrel with Eung Alfonso VI , in the 
second the capture of Valencia, the reconcihation of the 
hero with the king, and the marriage of his daughters 
with the “infantes” of Carrion,^ and then in the third 
the treason of the infantes, the vengeance of the Old, and 
the second maruage of his daughters with the infantes of 
Navarre and Aragon The narrative of the last years of 
the Old, which closes this third part, is very much curtailed 
'Whilst in the Poema the Cid appears as the loyal vassal, 
faithful to bs king and deploring the necessity of separ- 
ating from him, the Cid of the second poem, Grmm 
} linadii del Cid, is almost a rebel and at least a refractory 
vassal who dares treat bs sovereign as an equal The por- 
tion of the CiSnica which has been preserved deals in the 
mam with the youth (mocedades) of Rodrigo , it contains 
the primitive version of bs quarrel with the Count Gomez 
de Gormaz, and the marriage of the slayer of the count 
with Ximena, his daughter, and also a series of fabulous 
episodes, such as the Cid’s journey to France to fight with 
the twelve peers of Charlemagne, &c If the Poema really 
belongs to the 12 th century, some doubt attaches to the 
date of the Cromca, it would seem that the formundei 
which this latter text has reached us is more recent than 
, that of the Poema, but, on the other hand, several tradi- 
tions collected by the author bear an incontestable stamp 
of antiquity The versification of both poems is very 
barbarous, the metre very irregular Normally tbs great 
epic measure ought to be divided into two hemistichs of 
seven or eight syllables each, but here the lines some- 
times fall short of tbs number and sometimes exceed it 
Instead of rhyme, assonance steadily prevails tbonghout, 
the strophes follow the model of the lames of the French 
chansons de geste, — that is, they have a single assonance 
and vary greatly in extent 

The other heroes of Spamsh history, such as the last 
Gotbc king Roderick, Bernardo del Carpio, the infantes of 
Lara, have not given rise to long poems , at least we are 
acquamted with none of wbch they are the subject Still 
some may have existed, and in fact the frequent allusions 
in the chronicle of Alfonso the Wise (13th century) to the 
narratives of the jvglaies suggest that Castilian heroic 
poetry was richer than the scarcity of the monuments still 
extant would lead us to beheve Feruan Gonzalez, first 
independent count of Castile (10th century), has alone 
been celebrated in a poem of the 13th century, composed 
lu single-rhyme qnatrams 

Poems With the heroic poetry which takes its themes from 

of 13th the national history and legends, there grew up m the 

centmy century a leligious and didactic poetry, the most 
eminent representative of which is Gonzalo de Berceo 
(1198-1268) Tbs poet, born at Berceo in the province 
of Logrono, composed several lives of Spamsh saints (St 
Domingo de Silos, St Millan de la Cogulla, St Oria), and 
also devotional poems, such as the Mvrades and the 
Praises of the Virgin, and some rehgions hymns Berceo 
names bs poems prosa, dear, dictado, indicating thereby 
that he intended them to be read and recited, not sung 
like the cantaies They are written in smgle-rhyme 

^ Carrion de los Condes m a distnot m the piovmoe of Valencia 


quatrains and in verges of twelve to fourteen syllables, 
according as the ending of each hemistich is masculine 
or feminine In the same kind of versification were 
composed, also in the 13th century, two long poems, — one 
on Alexander the Great, the other on Apollonius of Tyre, 

— after Latin and French sources The author of the fiist 
of these poems contrasts bs system of versification, which 
he calls mester de clerecia, with the mester de joglana, the 
one of the heroic poetry, intended to be sung, and declares 
that tbs smgle-rhyme quatrain {cm so rmado por la 
guadeirui via) consists of counted syllables The composer 
of Ap/joZemto calls tbs same versification nueva maestiia 
The single rhyme quatrain, introduced in imitation of the 
French poetry of the 12th century into Castihan liteiature, 
became from the time of Berceo and the Alexandio and 
Appolonio the regulai form in Castilian narrative and 
didactic poetry, and prevailed down to the close of the 
14th century 

To the 13th century seem also to belong a Life of St 
Alary the Egyptian, translated from the French, perhaps 
though a Piovengal version, and an Adonition of the 
Thee Kings, in veises of eight or nine syllables rhjmmg 
in pairs {aa, hb, ce, &c ), as well as a fragment of a Debate 
hekoeen Soul and Body, in veises of six or seven syllables, 
evidently an imitation of one of those mediaeval Latin 
poems entitled Bixa Anmi et Got pons Mention may 
here also be made of the cantigas (“ songs ”) of Alfonso 
the Wise in honour of the Yirgm, although, being in the 
Galician dialect, these pioperly belong to the history of 
Portuguese literature 

The 14th century saw the birth of the most original Poetry 
mediaeval Spanish poet Juan Euiz (1300-1350), 
priest of Hita (near Guadalajara), has left us a poem of 
rather irregular composition, in which, while reproducing 
apologues translated from the Latin oi Fiench fabulists, 
and extiacts fiom Ovid’s Ait of Love, or from a poem 
entitled Pamphilus de Ainore, or, lastly, horn fabliaux and 
dits, such as the Batadle de Kaiesrne et de Charnage, the 
author frequently gives way to bs own inspiration Euiz 
celebrates love and woman , bs book is of buen amot, that 
is, he shows by his own expeuence and the example of the 
authois whom he follows how a man ought to set to work 
to be a successful lover The character of the female 
go-between, named “Trota-Conventos," here plays an im- 
portant part, it was suggested to Euiz by the Pamphilus, 
but he has greatly strengthened the characteristics and 
thus prepared the way for the Celestma of the close of the 
15th century By way of precaution, the author repre- 
sents himself as one who has survived his illusions, and 
maintains that carnal love (Zoco amor) must in the long lun 
give place to divine love , 'but tbs stratum of devotion is 
a thin one and ought not to disguise the real character of 
the woik His form of versification is the single-rhyme 
quatrain in the narrative portions, as to the “songs” 
{cantigas) which sometimes interrupt the narrative, and of 
wbch the most successful are a “ song of scholars ’’ and a 
^‘song of the blind,” tbeir rhythm is difieient and much 
more varied The Bimado de Palaao of the grand chan- 
cellor of Castile, Pedro Lopez de Ayala (1332-1407), does 
not exclusively refer to court life , the author takes up all 
classes of laymen and churchmen, whose vices he depicts 
m jocular style Amid the tirades of tbs long moral poem 
there occur occasionally some oantai es or even decires in 
strophes of eight lines of twelve syllables Akin to this 
Bimado de Palaao are the Pi aoerhos Morales of the Jew 
Santob (Shemtob) of Carrion, dedicated to Eing Pedro 
the Cruel, who reigned from 1360 to 1369, as well as the 
General Dance of Death and a new version of the Debate 
between Soul and Body, both in eight-line strophes of arte 
mayor (verses of twelve syllables), and both imitations of 
XSII - 45 
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Fxench originals The i4tli centuiy also produced a long 
lii&toucal composition in \eibe, the Bhymed Qhonide ot 
Ahomj XI (died 1350), by Eodiigo Tauez, important 
fragments of which hare come down to us ^ the\eisifica- 
tion of this chiomcle is similar to that of Santob’s Piovals 
(strophes of foiii oetosjllabic veises ihyming ahah) 

Eu The woid romance not only signifies in Spain, as in 

niaucPb othti liomanic countiies, the vulgai tongue, but also beais 
the sperial meaning ot a short epic naiiative poem (historic 
ballad) or, at a latei date, a short lyiic poem As regaids 
the foim, the “lomance” (Spanish d jomatce, in contrast 
to French, drc , la mtuum) is a composition m long \ei&es 
of fuLiiteeu sjllables ending with one ihyme, oi assonance, 
which hare been geneially, but wrongly, divided into two 
short lines, the first of which, naturally, is iliymeless This 
being the foim of the romance verse, the Owmca izmada 
ikl Cid, and even the Poemn (though in this case the in- 
fluence of the Fiench alesandimes is perceptible), might 
be considered as a senes of lomaucee tagged on one aftei 
the othei , and m fact se\ eial of the old lomances of the 
Cid, w Inch form each an independent whole and have been 
punted as sejiaiate poems in the 16th century, aie pairly 
to be found m the C)6pm Othei romances, notably 
tho'56 dealing with the heroes of the Cailovingian epic, so 
populai m Spam, oi with the heiocs which Spanish patiiot 
mm opposed at a ceitam period to the Fieuch paladins, — 
a», foi example, Beinaiclo del C'arpio, the iival and the 
conqueror of Eoland ni Castilian tiacbtion,— seem to be 
portions severed from those cmitai es cle c/e&ta composed by 
jHfjhusol which Alfonso S makes mention It is only 
at the close of the 15th centuiy, and especially duiing the 
16th, that the romances, ivhich had pieviously passed from 
mouth to mouth by song and recitation, began to be written 
down and afterw'ards to be punted, at fiist on broadsheets 
{phegos siieltob) and subsequently m collections (zoman- 
ai os), either general, in which romances of veiy different 
date, charaetei, and subject are mixed up, oi lestricted to 
a single histoiical or legendary episode or to a single per- 
sonage (for example, the Pommeeto del Cid) In those 
collections the epic vase is always regarded as octosyllabic 
and punted as such, occasionally certain editions divide 
the lomance into stiophes of four vei&es {amtetoi) 

PiosB King Alfonso X (died 1284), under whose patronage 
cfiiomckb, ^^eie published the niemoiable code entitled Las Siete 
ceutuuf^^ Pwrtulas and gicat scientific compilations, such as the 
Lib) os de Asiionomia and the Lapidano, was also the 
foiiudei of Spanish historiography in the vulgar tongue 
The Crbnioa General, composed under his direction, con- 
sists of two distinct parts the one beats of universal 
history from the creation of the world to the fiist cenluiies 
of the Chustian era {La Genend 'e Giant Eistomi), the 
other exclusively of the national history [La Ci5mca 6 
Histona de Pspana) dowm to the death of Feidinand 
III (1252), fathei of Alfonso The main sources of the 
C)5mcu Genend SLie two Spanish chromcleis of the 13th 
century,— Lucas of Tuy and Eoduguez of Toledo, — who 
wrote in Latin, but whose works were early tianslatod 
into the vernacular In the Ihstorn de Pspafia of 
Alfonso X , which has collected many legends and which 
occasionally refeis to the songs of the jztglaies (foi the 
purpose, however, of refuting them), the narrative relating 
to the Old IS partly based on an Arabic text This portion 
has frequently been printed by itself, under the title of 
Crbmcci del Q%d Alfonso’s example bore fruit In the 
14th century we find another Gitmea Gen& al de Pspaiia 
or de Castilla, constructed on the model of the first and 
embiacing the years 1030-1312, next, the Grant Crbnica 
de Pspaha and the Giant Cibmea de los Conqiieiidoies, 
compiled by command of the grandmaster of the order of 
iSt John of Jerusalem, Juan Fernandez de Heredia, about 


1390 Special chronicles of each king of Castile weie soon 
written Oui mfoimabon is at fault in legaid to ihc 
authorship of the chronicles of Alfonso X , Sancho IV , 
Feidinand IV , and Alfonso XI , but the four following 
reigns — those of Pedro I, Hemy II, John I, and Hcniy 
III— were dealt with by Podio Lopez de A} ala, anci 
here we can lecogmze the man of liteiaiy cultme, who had 
acquued some knowledge of ancient histoiy, foi the form 
of the nanatne becomes fieei and more personal and the 
&t}le Uses with the thought Several authors had a hand 
in the chiomcle of John II, but the final redaction was 
by Feinan Perez de Guzman The sad reign of Heni} 

IV was related by Diego Enriquez del Castillo and 
Alfonso de Palencia, tbe glorious leign of tbe Catholm 
sovereigns Ferdinand and Isabella byFeinando del Pulgar 
and Andies Beinaldes Along with those royal chiouicles Bio 
must be mentioned some biographies of impoitant persons giaphies 
Thus in the 15th centmy tbe chiomcle of Pedro Nifio, 
count of Biiclna (1379-1453), by Gutieiie Diez de Gamez , 
that ot Alvaro de Luna, constable of Castile (died 1453) , 
also a veiycmious book ot travels, the naiiative of the 
embassy sent by Heniy III of Castile to Timur in 1403, 
wiitteii by the head of tbe mission, Euy Gonzalez de 
Cl vvijo {q V ) 

The other productions of Castilian prose in the 13th and Otiiu 
1 ith centuries aie foi the most part didactic and seutea- 
tious compositions, which, however, contain illustrations or 
tales of Eastern oiigm The Spanish translation of Kahla ^nd I4tli 
and Pimm, made direct fiom an Arabic text, dates from centunes 
the middle of the 13th centuiy, and the romance of the 
Seven Sages (Sindikid), published undei the title of Pn- 
gams 'e Assayamentos de las Muge/es, must be lefeiicd 
to almost the same period From the second half of the 
13th centuiy the collections of sentences, dits, apologues, 
and moral tales become very numcious first of all, ver- 
sions of the SeciCtwn Secietonm, attributed in the Middle 
Ages to Aiistotle, one of which is entitled idat de las 
Poiidades, next the Pioveibios Pmios, the Pocados de 
Oio 01 Lib/o de Bonnmi, Eey de Persia, the Liho de los 
Gatos, which 13 derived from the XaiiaUones of Eudos ot 
Cheiitou But the most celebiated is the Lihio de los 
Castujos y Poemnenios of King Sancho IV (died 1395), 
who also composed a Lncidaiio, a kind of encyclopedia of 
theology, morals, and natural histoiy It wms during the 
fiist half of the Ifth century that the nephew of Alfonso 
X, the infant Juan Manuel (1282-1349), wrote those 
vauous woiks which place him m the fiist lank of mecli- 
ffival Spanish piose writeis Tho best known is the 
collection of tales, many of them bouoweel from Oiieiital 
soiiices, entitled M Gonde Lncanoi , but besides this coa- 
tiibution to light Moiaturo he wrote gravei and more 
specially instinctive works, notably the L^ro de los Pstados 
01 Piho del Infante, a kind of manual of education, 
domestic economy, and politics , the Lihro del Gahallero e 
del Pscudeio, a practical ticatiso on chivalry somewhat re- 
sembling a work of Raymond Lully on the same subject 
Unfortunately Juan ManuoTs poems, which he bad col- 
lected m a Lihro de las Cantigas or de los Cantares, have 
been lost Tho knowledge of antiquity, pieviously so pool 
and vague, made remaikablo pi ogress in tho 14th century 
It was thought desirable to leain more about ceitam epi- 
sodes of ancient history, such as the Wai of Troy, and 
therefore the poem on that subject by the Frenchman 
Benoit do Samto-More and tbe Latin nanative of Guido 
de Columna were both tiaiislatcd Pedro Lopez de Ayala 
translated or caused to be translated Pierre Bersuire’s 
French version of Livy, Boetius, and various writings of 
Isidore of Seville and Boccaccio 

While tho Oarlovingian cycle is mainly represented in Books of 
Spam by romances, of which the oldest seem to be frag- efiwafiy 
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ments of lost poems of t]iQ jvglarcs, the Biitish cjcle 
(Lancelot, Tristram, ilerlin, tfec) is lepiesented almost 
excksu ely by woi ks in pi ose (compai e PlOalance) Thobe 
nairatives are known, it is true, only by loth and 16th 
century editions in which they have been more oi less 
modified to suit the taste of the time, but it is impossible 
not to recognize that books such ab El Enlodt o del Sabio 
Met ha and La Bemanda del Saacto Gnal (1515) presup- 
pose a consideiable antecedent liteiatuie of which they 
are only the afterglow The principal Fiench lomances 
of the Pound Table were tianslated and imitated in Spam 
and m Portugal as eaily as the fiist half of the llth 
century at least , of that there is no doubt And, even 
if theie was not on this point satisfactoiy testimony, the 
prodigious development in Spanish hterature of the caba- 
llenas oi “book of chivalry,’ incontrovertibly derived 
from fictions of Britibh oiigin, is pioof enough that the 
Spaniardb have at an eaily date been famihaiized with 
thib romance from France The fiist book which begins 
the senes of strictly Spanish cahalU'iuis is the Ataadis de 
Gdvla (te , of Wales, not France) We know the Amadis 
only by the version made about 1480 in four boobs by 
Gaici Ordonez de ilontalvo (the oldest edition extant is 
dated 1508), but the work m its original form (three 
boobs), already widely distributed and celebiated by 
various Castilian poets fiom about 1350, must have been 
composed at the latest in the second third of the 14th 
century A few rather vague hints and certain senti- 
mental considerations lead one to seek foi the unknown 
author of the first Amadis m Portugal, wheie the 
romances of the Pound Table were even more highly 
appreciated than in Spam, and where they have exercised 
a deeper influence on the national literature To Mont- 
alvo, however, falls the honour of having preseived the 
book by repubhshmg it, he only made the mistake of 
diluting the oiiginal text too much and of adding a 
poor continuation. Las Sagas de Esplamhan Allied to 
Montalvo’s Aniadis with its Esplandian appendage aie the 
Bon Floi isando and the Lismi te de Gi eaa, the Amadu 
de Gieaa, the 2?o?i Flonsel de dLiquea^ &c, which foim 
what Ceivantes called the “Amaclis sect” Along with 
the Amadises range the Palmermes, the most celebrated 
of which are the Palma in de Oliva, the Pnmaleon, and 
the Palmenn de Inglatema bfone of those cadallenas 
inspired by the Amidis were prmted or even written before 
the 16th century, and they bear in language and style the 
stamp of that period , but they cannot be sepaiated fiom 
then mediaeval model, the spirit of which they have pre- 
served intact Among the caballenas we may also class 
some naiiatives belonging to the Cailovingian epic, — the 
Eistona del Enipeiadoi Gailonuigm y de los Boce Pares, a 
very populai version still lepiinted of the French lomance 
of Fw aims, the Espejo de Gabcdlei ms, into which has 
passed a large pait of the Oilando Innamouito of Boiardo, 
the Eistor la de la Beina Sibdla, &c 
The first half of the 15th century, or, what comes 
almost to the same thing, the reign of John II of Castile 
(1407-1454), 18 as legards its literature chaiactemed by 
three facts —(1) by the development of a court poetry, 
artificial and pretentious , (2) by the influence of Italian 
literatiuc on Castilian prose and poetiy, the imitation of 
Boccaccio and Dante, especially of the latter, which intro- 
duced into Spam a liking for allegory , and (3) by moie 
assiduous intercourse with antiquity — a fuller understand- 
ing of the Latin writers who had been brought to the front 
by the Italian renaissance After the example of the Pro- 
venpals, whose literary doctrines had made their way into 
Castile through Portugal and Catalonia, poetry is now 
styled the arte de tiobar The arte de tiobar is strictly 
“court” poetry, which consists in short pieces of rather 


355 

complicated versification, — love plaints, debates, questions, 
and lepaxtees, motes mth. their glosai, burlesque and satiiical 
songs, — a poetry wholly “occasional,” and which when 
separated from its natural environment loses great part of 
its charm In ordei to understand and appreciate those 
pieces they must be lead in the collections made by the 
poets of the time, and the one must be bi ought to throw 
light on the othei The most celebrated canmnei o of the 
15th century is that compiled for the amusement of liis 
sovereign by Alfonso de Baena (who has not designated him- 
self a Jew, as has been supposed, the word attached 
to his name m the preface being nothing but mdiiio) , it is, 
so to say, the official collection of the poetic court of John 
II , although it also contains some pieces by poets of eailier 
date Aftei Baena’s collection may be mentioned the 
Gancioneio de Stuniga, which contains the Castihan poems 
of the trobadores who followed Alfonso V of Aragon to 
Naples Those canmnmos, consisting of the productions 
of a society, a group, weie succeeded by collections of a 
more general charactei in which versifiers of very different 
peiiods and localities are jumbled together, the pieces 
being classed simply according to then type The eailiest 
Gancioneio General is that compiled by Juan Fernandez 
de Constantina, which appears to have issued fiom the 
Valencia press in the very beginning of the 16th century, 
the second, much better known, was published for the first 
time at Valencia in 1511 , its editor was called Fernando 
del Castillo The other poetic school of the 15th century, 
which claims to be specially related to the Italians, had as 
its leadeis Juan de Mena (1411-1456), authoi of the Coio- 
nacion and the Lahnnto or Las Tiecientas (a long poem 
so called because of the number ot stanzas which, accord- 
ing to the scheme, were to compose it), and the maiquis 
of Santillana, D Inigo Lopez de Mendoza (1398-1458), 
who m his sonnets was the first to imitate the structure of 
the Italian endecasillabo Along with those two, who may 
be designated yioaf os, in distinction from the decidoies and 
the tiobadoies of the cancioneios, must be lanked Francisco 
Impeual, a Genoese by descent, who also helped to 
acclimatize in Spam the forms of Italian poetry The 
maiquis of Santillana occupies a considerable place in the 
liteiature of the 15th century, not only by reason of his 
poems, but qmte as much if not more through the support 
he afforded to all the waters of his time, and the impulse 
he gave to the study of antiquity and to the labouis of 
translatois who at his request turned Virgil, Ovid, Seneca, 

<fec , into Castihan He himself was not acquainted with 
Latin , but the generous efforts he made to stir up his 
fellow-countrymen to learn it have justly piocured him 
the title of father of Spanish humanism That he had an 
extensive knowledge of the national literature and of the 
liteiatures of France and Italy he has shown m the preface 
to his woiks, which is a soit of ais poetica as well as an 
historical exposition of the kinds of poetry cultivated in the 
Middle Ages by the Spaniards and the neighbouring nations 
With the exception of the chronicles and some Prosy 
caballenas, the prose of the 15 th century contains nothing of loth 
very striking The translation of Virgil by Enrique de 
Villena (died 1434) is very clumsy and shows no advance 
on the versions of Latin authors made in the previous 
century , better worth reading is the Ti abajos de Sercides, 
a whimsical pioduction but with some savour in its style 
A curious and amusing book, full of details about Spamsh 
manners, is the Goibacho of the archpriest of Talavera, 

Alonso Martinez de Toledo, chaplain to Kmg John II , 
the Gorhacho belongs to tbe numerous family of satires 
against women, and its title (“The Lash” or “Whip”) 
borrowed fiom a work of Boccaccio’s, with which it has 
otherwise nothing akm, correctly indicates that he has 
not spared them 
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The ancient liturgical Spanifak theatre is known to us 
only hy fragments of the jilay of the Jfagian Kiwjs^ of 
which mention has already been inade^ but certain 
regulations of the code of the tueie Faitulas (compiled be- 
tween 1252 and 1257) prove that this theatre existed, and 
that at the great festivals, such as Christmas, Epiphanj, 
and Easter, dramatic lepresentatioiis were given m 
church These lepresentations, originally a mere com- 
mentary on the liturgj , grew more complicated in couise 
of time, they were giadually adulterated with hufiooner}, 
which frequently brought down the censure of the clergy 
Alfonso the Wise eien thought it necessaiy formally to 
forbid the “ clerks " playing j'negos de esmnm, and per- 
mitted in the sanctuary only dramas destined to commem- 
orate the principal episodes of the Me of Christ Of all 
the church festivals, the most popular in Spam was that 
of Corpus Christi, instituted by Urban lY in 1264 At 
an early date was introduced the custom of accompanying 
the celebration of this festival with diamatic lepresenta- 
tionb intended to explain to the faithful the Euchaiistic 
mystery Those dramas, called antes scar amntales, ac- 
quired more and more importance, in the 17th century, 
with Calderon, they become grand allegorical pieces, 
regular theological dissertations m the form of dramas 
To the auto saoramental corresponds the ciido al rutcmiiento, 
or drama of the Nativity The seculai theatre is in Spam 
as elsewhere a product of the leligious theatre Expelled 
from the cliurch, the de escarnios took possession of 
the public squares and there obtained a free development, 
they cease to be a mere travesty of dogma to become a 
separate type, a drama whose movement is no longer 
determined by the liturgy, and whose actois are bor- 
rowed from real life in Spamsh society This new theatie 
starts about the close of the 15th century with the little 
pastoral pieces of Juau del Enema (died 1534), which, 
after Yirgil’a example, he calls eglogas Genuine shep- 
herds, clumsy, rude, and loug-haired {melemdos), are 
the interlocutors of those bucolics, into which aie also 
sometimes introduced students, and even, by Lucas 
Fernandez, a contemporary and pupil of Enema’s, gen- 
tlemen (cakdlem) and soldiers A book which, strictly 
speaking, does not belong to the theatie, the T7agico7!iedia 
de Calixto y Mehhea, by Fernando de Rojas, much better 
known as La Celestim^ and datmg from about 1492, 
caused the new theatre, still so cbldish in the attempts of 
the school of Enema, to make a gigantic step onwards 
The history of two lovers, who aie brought together by a 
go-between (Celestina), and who after various vicissitudes 
ultimately commit suicide, — this astonishmg novel taught 
the Spaniards the art of dialogue, and for the first time 
exhibited persons of all classes of society (paiticularly the 
lowest) speaking m harmony with their natural surround- 
ings, thinking and acting in accordance with their con- 
dition of life The piogiess caused by the OelesUm may 
be estimated by means of the Priypaladm of Bartolomd 
Torres Nahairo (Naples, 1517), a collection of pieces 
represented at Rome m presence of Leo X and distri- 
buted by their author into two groups — comedms a mkem, 
those treating of things really known and seen, and 
comedias a fantasia, those bringing fictions on the stage, 
though it may be with the appearance of reabty The 
most interesting, if not the best composed, are the comedm 
soldadesca, depicting to the life the Spanish man-at arms 
of the time, and the comedia tmelaiia, a picture of the 
manners of the menials of the pontifical court, Torres 
Naharro is the first Spaniard who borrowed from France 
the division of the play into “days” (yormdas) , shortly 
after Naharro we find the comedy of manners in Lope de 
Eueda, goldbeater of Seville (died about 1566), whose 
dramatic work is composed of regular comedies constructed 


on the model of Naharro and Italian authors of the begin- 
ning of the 16th century, and also of httle pieces intended 
for performance in the intervals between the larger plays 
{enk emeses and pasos), some of which, such as El Con- 
vidado, El Bufian Cobai de, Las Aceitunas, are storehouses 
of sprightlmess and vnt Some of Naliairo’s and espe- 
cially of Rueda’s pieces have already the character of the 
comedy of intrigue, which is empbatically the type of the 
classic stage But to reach Lope de Vega the Spanish 
stage had to be enlarged lu relation to national history. 

A poet of Seville, Juan de la Cueva (born about 1550), 
first brought on the boards subjects such as the exploits 
of the Old, Bernardo del Carpio, and others, which had 
previously been treated of only in the “lomauces ” To a 
poet called Berrio, of whose work nothing has beeu pre- 
served, are attributed the of Mooisand Christians, 

lu which were represented famous episodes of the age-long 
struggle against the infidel And it is at this peiiod that 
Cervantes (1585) expeiimented m the dramatic line, in 
his Tiatos de Aigel he gives us a pictuie of galley-life, 
painful recollections of his long captivity m Algiers 
There is no need to liiigei over ceitam attempts at 
tragedy of the ancient type by Gerommo Bermudez 
(born 1530), Cristbbal de Virues (born about 1550), 
Lupeicio Leonardo Aigensola (1562-1613), &c, the only 
successful specimen of which is the Nimancia of Cer- 
vantes , these works lu fact, cold and mauneristic, mere 
exercises m style and versification, remained without 
influence on the development of the Spamsh stage The 
pre-classic period of this stage is, as regards dramatic 
form, one of indecision Some write in prose, like 
Rueda, others, like Naharro, show a preference foi the 
ledondillas of popular poetiy, and there aie those again 
who, to elevate the style of the stage, versify in hendeca- 
syllabics Hesitation is also evident as to the mode of 
dividing the drama At first a division into five acts, 
after the manner of the ancients, is adopted, and this is 
still followed by Cervantes in his first pieces , then Juan 
de la Cueva reduced the five acts to tour, and in this he 
IS imitated by most of the poets to the close of the 16th 
century (Lope de Vega himself in his youth composed 
pieces m four acts) It was only at this time that the 
custom which is still maintained of dividing all dramatic 
woiks into three acts oi days was introduced, — exception 
of course being made of short pieces like the loa (pro- 
logue), the enk ernes, the paso, the laile (diffeient kinds of 
eittf'acie) 

The golden age of Spanish literature, as it is called. Classic 
belongs to the 16th and the 17th centnnes, extending 
approximately from 1550 to 1650 Previous to the leign 
of the Catholic sovereigns theie exists, strictly speak- 
mg, only a Castilian Merature, not very self-rehant and 
largely influenced by imitation first of France and then of 
Italy , the union of the two crowns of Aragon and Castile, 
and afterwards the advent of the house of Austria and the 
king of Spam’s election as emperor, proved the creation 
at once of the political unity of Spam and of Spanish 
literature After the death of Philip IV (1665) this fair- 
shining hght went out , the nation, exhausted by distant 
expeditions, the colonization of America, Continental wais, 
and bad admimstration, produced nothing, its literaiy 
genius sank lu the general decline, and Spam is destined 
ere long to he subjected again to the influence of France, 
to which she had submitted during all the first period of 
the Middle Ages In the 16th and 17th centimes the 
literature is emmently national Of course all is not 
equally original, and in ceitam kinds of literature the 
Spaniards continue to seek naodels abroad 

Ljrie poetry, especially that of the highest order, isLyuc 
always inspired by the Italian masters An irresistible 
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tenrlency leads tlie Spamsli poets to rliyme in hendeca- 
syllabics — as the marquis of Santillana had formerly done, 
though his attempts had fallen into ohlmon — and to group 
their verses in tercets, octaves, sonnets, and canciones 
{canzoiu) Garcilaso de la Vega (1503-1536), Juan 
Boscan (1493-c 1550), and Diego de Mendoza (1503- 
1575) are the recognized chiefs of the school alitakcomodo, 
and to them belongs the honour of having successfully 
transplanted to Spain those different forms of verse, and of 
having eniiched and improved the poetic language of their 
country The few uncouthnesses of which Mendoza and 
Boscan more especially are guilty (such as certain faults of 
rhythmic accentuation) were corrected by their disciples 
Gutierre de Cetina, Gregorio Silvestre, Hernando de 
Acuna, by the poets of the so-called school of Seville, 
headed by Fernando de Herrera (died 1597), and also by 
those of the rival school of Salamanca, rendered famous 
mainly by the inspired poetry of Fi Luis de Leon 
(1528-1591) Against those innovators the poets faithful 
to the old Castilian manner, the rhymers of redondtllas and 
romances, hold their own , under the direction of Cristdbal 
de Castiliejo (1556) they carry on a fierce war of the pen 
against the “ Petrarchists ” But by the last third of the 
16th century the triumph of the new Italian school is 
assured, and no one any longer thinks of reproaching it foi 
its foreign flavour Only a sort of schism is effected from 
that period betw'eeii the higher poetry and the othei 
varieties the former employs only the hendecasyllahic 
and the heptasyllabic (qiiehado), while the popular poets, 
or those w^ho affect a more familiar tone, preserve the 
national metres Almost all the poets, however, of the 
16th and 17th centuries have tried their powers in both 
kinds of versification, using them m turn according to the 
nature of their subjects Thus Lope de Vega, first of all, 
who wrote La J ei imlem Conquistada (1609), La Lt agontea 
{1 602), La Hei mosun a de AngUica (1602), in Italian verses 
and in octaves, composed his long nairative poem on 
Isidore, the husbandman patron of Madrid (1599), m 
quintils of octosyllabic verse, not to mention a great 
number of '* romances ” As regards this last form, 
previously disdained or almost so by artistic poets, Lope 
de Vega gave it a prestige that brought it into favour 
with the literates of the court A host of poets were 
pleased to recast the old “romances” or to compose new 
ones The 17th century, it may be said, is characterized 
by a regular surfeit of lyric poetry, to which the establish- 
ment of various liteiary academies in the Itahan style con- 
tributed not a little Of this enormous mass of verses of 
all sorts and sizes very httle still keeps afloat the names 
of three-fourths of the versifiers must be forgotten, and 
111 addition to those already cited it will be sufficient to 
mention Luis de Gbngora (1561-1626) and Francisco de 
Quevedo Villegas (1580-1645) Gbngora is especially 
famous as the founder of the “ cultist ” school, as the intro- 
ducer into Castilian poetry of a flowery, bombastic, and 
periphrastic style, characterized by sonorous vocables and 
artificial arrangements of phrase The Spaniards have 
given the name of culto to this pompous and manneristic 
style, with its system of inversions based on Latin syntax 
The Sohdades of Gbngora are the monument par excdlence 
of Spanish mannerism, which made numerous victims and 
inflicted on the poetry of the Peninsula irreparable injury 
But Qbngora, a poet of really great powers, had started 
better, and as often as he cares to forget about being 
sonorous and affected, and is contented to rhyme romances, 
he finds true poetic accents, ingenious ideas, and felicitous 
expressions Quevedo, much greater, moreover, m his 
prose works than in his verse, displays real power only in 
satire, epigram, and parody There are in some of his 
serious pieces the stuff of a Juvenal, and his satuic and 


builobque lomances, of which several are even written in 
slang {gen mama), are m then way little masterpieces 
Another commonplace of Spanish poetiy at this period was 
epic poetiy after the style of Tasso’s Gerusalemme Hone 
of those interminable and prosaic compositions in octavas 
oeahs come near their model , none of them could even be 
compared in style, elevation of thought, and beauty of 
imageiy to the They aie in reality only rhymed 

chronicles, and consequently, when the author happens to 
have taken part in the events he narrates, they have a 
genuine historical interest Such is the case with the 
Aiaucana of Alonso deEicilla (1533-1594), of which it 
may be said that it was written less with a pen than w’lth 
a pike In burlesque poetry the Spaniards have been 
rather moie successful La Gatomaqiuia of Lope de Vega 
and La Mosquea of Villaviciosa (died 1658) are somewhat 
agreeable pieces of fun 

The departments of imaginative literature in which the Ko- 
genius of the new Spanish nation revealed itself with most mance« 
vigour and originality are the novela and the drama By 
novela must be understood the novel of manners, called 
picaresca (from pimio, a rogue or “picaroon”) because of 
the social status of the heroes of those fictions , and this 
kind of novel is quite an invention of the Spaniards 
Then pastoral romance, on the other hand — the best known 
examples of which are the Diana Enamor ada of Jorge de 
Montemayor (died 1561), continued by Alonso Perez and 
Gaspar Gil Polo, the Galatea of Cervantes, and the 
Arcadia of Lope de Vega, as well as then no\el of 
adventure, started by Ceivantes in his Fovelas Ejev^dai es 
(1613), and cultivated after him by a host of writers — is 
directly derived from Italy The Aicadia of Sannazaro is 
the source of the Diana and of all its imitations, just as 
the Itahan novellien alone are the masters of the Spanish 
novelistas of the 17th century The picaresque novel 
starts in the middle of the 16th century with the Vida de 
Lazarillo de Toimes, sus Fortunas y Adversadades (1554), 
the work of a very bold intellect whose personality un- 
fortunately remains unknown, there being no satisfactoiy 
reason for assigning this httle book, which is as remarkable 
for the vigour of its satire as for the sobriety and firmness 
of its style, to Diego Hurtado de Mendoza A supple- 
ment to the adventures of Lazarillo appeared at Antwerp 
in 1555 , it IS probably, however, not the production of the 
author of the original romance The impetus was given, 
and the success of Lazocnllo was so great that imitators 
soon appeared In 1599 Mateo Aleman published, undei 
the title of Atalaya de la Vida Humana, the first pait of 
the adventures of another picaroon, Guzman de Alfarache, 
and, as he was in no hurry to finish this narrative, another 
writer, jealous of his success, took possession of it and 
issued in 1603, under the pseudonym of Mateo Luxan, a 
continuation of the first Guzman Aleman, not to be 
thwarted, resumed his pen, and pubhshed the second part 
of his romance in 1605 Quite unlike that of the 
Lazarillo, the style of Mateo Aleman of Seville is eloquent, 
full, with long and learned periods, sometimes diffuse 
Hothing could be more extravagant and more obscure than 
the history of Justina the beggar woman {La Picaia 
Justina) by Francisco Lopez de Ubeda (1605), an assumed 
name which concealed the person of the Dominican Andr(5s 
Perez de Leon The other picaresque romances are — 
Alonso Mozo de nmcJios Amos, by Gerommo de AlcaI4 
(two parts, 1624 and 1626) , the Histoi la y Vida del Gian 
Tacano Pallo de Segovia (1626), in which Quevedo has 
made his most brilliant display of style and wit, the 
Garduna de Sevilla (1634) of Alonso de Castillo Solor- 
zano , La Vida y Heclm de Estehanillo Gonzalez (1646), 
described as campimto poi el memo, but auEst^banGonzalez 
IS unknown lu the literary history of the 17th century. 
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By degieerf the picare&que lomance ■vras comLmed uith. Mayoi and tlie Prado of lladiid, balcony e&calade&, bword 
the novel of Italian 01 igin and gave n&e to a nen — thiusts and daggei stroketj, duels and murders, fatheis 
lialf novel of manners, had romanceof adventure, — of which befooled, jealou:^ ladies, pilfeung and cowardly valets, 
the chaiacteustic example appeara to be the Edutioii inquisitive and spiightly vvaiting-maids, sly and tacky 
de la Yida y Amitu) as del Escudeio JIauos de Obnyoti peasants, fresh coiintiy girls, — all are turned to dramatic 
(1618), by Vicente Espinel, one of the most genial and account The enoimous mass of plays with which the 
best wiitten woiks of the 17th centuiy To the same litciatuie of this peiiod is inundated may he divided into 
clasa belong almost all the novels of lUonsO Geidnimo de twogieat classes — aseciilar and a leligious, the lattei again 
Salas Barbadillo, such as La Lir/emosa Helena^ Don Diego subdivided into (1) the lituigical play, le , the auto eithei 
de jSoche^ M Caballe) o jnDitual, Sza , Luiz Velez de Giie- saa a')ne)iial oi al ncM)ii%e)ito, and (3) the comedia divina 
vaia’s Dinhlo Gojuelo (1641), the model of Lesage’s Diahle and the comedia desantos, which have no liturgical element 
Boiitiu , and Fi an cisco Santos’s highly popular pictures of and differ fiom a secular play only in the fact that the 
life in Madrid, Dia y ifoc/ie de d/uch id (1663), Pe/igM?/Zo, subject is religious, and frecjuently, as one of the names 
eldelas Gedhneias, &c On the contrary, the novels of indicates, derived from the history of a saint [n the 
Tirso de 'Moling {Los Ciga) tales de Toledo, 162i),Deiez de seculai diama, classification might be carried almost to 
Montalban {Fata Todos, 1633), Maria de Zayas {Xovelas, any extent if the nature of the subject be taken as the 
1637), aie more m the manner of the ILovelns Djemplat es criterion It will be sufficient to distinguish the comedia 
of Cervantes, and consequently of the Italian tjpe (i e , any tiagic oi comic piece in thiee acts) according to 
Among the so called hi&toiical romances one only deserves the social types brought on the stage, the equipment of 
to be meutioned,— the Gueiias Guiles de Gianada by the actors, and the artifices resorted to in the representa- 
Gmes Peiez de Hita, which deals vvuth the last jeais of tion We have (1) the comedia de capa y espada^ vvliich 
the kingdom of Gianada and the insunecfcion of the represents any everyday incident, the actors belonging 
Moois of the Alpujauas in the time of Philip II Don to the middle class, simple cahalletos, and consequently 
Quuoie^ the masterpiece of Miguel Cervantes de Saavcdia wearing the gaib of oidmaiy town life, of which the chief 
(1547-1616), IS too gieat a work to be treated along with items weie the cloak and the swoid, and ( 2 ) the comedia 
others, and, besides, it does not fall strictly within the deteatto oi deiuido, oi again de tiamoya oi de apatentias 
iiinits of any of the classes just mentioned If it has to be (te, the theatrical, spectaciilai, oi scenic play), which 
defined, it may be desciibed as the social romance of 16tli piefois kings and princes for its d) amahs pet souse and 
and 17th century Spam Cervantes undoubtedly owed makes a great display of mecliamcal devices and deco- 
much to his predecessors, notably to the picaresque latioiis Besides the comedia^ the classic stage has also 
romancers, but he considerably enlarged the scope of the a senes of little pieces subsidiaiy to the play piopei 
type, and, what had as yet been done by no one, supported the loa oi prologue, the etvh ernes, a kind of mteilude 
the fiamewotk of the stoiy by a lofty nioial idea His which afteivvaids developed into the saynete, the haile, oi 
main purpose was, as we are beginning to realize, not to ballet accompanied with singing, and the mmiela, a soit 
tuin into ridicule the books of chivalry, wffiich weio of operetta thus named after the royal residence of La 
already out of fashion by his time, but to show by an Zaizuela, where the kings of Spam had a theatre As to 
example pushed to absurdity the danger of hiddgism, of the dramatic poets of the golden ago, even more numerous 
ah those deplorable prejudices of puie blood and noble than the lyric poets and the lomanceis, it is rather difficult 
lace with which three-fomths of the nation vveie imhued, to group them All are moie oi loss pupils oi imitators 
and which, by the scorn of all useful labour which they of the great chief of the new school, Lope Felix de Vega 
involved, were destined to bring Spam to lum Thelesson Carpio (1562-1635), cveiytliing lias ultimately to be 
is all the more effective as his /iidfl/ijm, although iidiculous, brought back to him whom the Spaniards call the 
was not put beyond the pale ot the leader’s sympathy, “monstei of Nature” Among Lopo’s contempoiaiies, 
and the author condemns ouly the exaggeration of the only a few poets of Valencia (Gaspai de Aguilai, Fiau- 
chivalrous spirit, and not true courage and devotion when cisco Taiiega, Guillem de Castro (1569-1631), the autlioi 
these virtues have a serious object The same thing of the J/ocedades del Old (fioin which Coineillo denvod liis 
happened to Don Quixote which had happened to Guman inspiration), formed a small school, as it were, less subject 
de Alfarache Aftei the publication of the first part to the master than that of Macliul, which was bound to 
(1605), Cervantes allowed his pen to he too long idle, and merit the applause ol the public by copying as exactly as 
so it occurred to some one to anticipate him m the glory possible the mannei of the great initiator Lope left his 
of completing the story of the heroic deeds of the knight mark on all varieties of the comedia, but did not attain to 
of La Mancha, In 1614 a second part of the adventures equal excellence in all He was especially successful in 
of Don Quixote made its appearance — the woik of a certain the comedy of intiigae {em edo), of the capa y espada class, 
Avellaneda, a pseudonym under which people have sought and m dramas whose subjects aio derived fiom national 
to lecogmve the uiquisitoi Luis de Aliaga Ceivantes history His great and most incontestable meiit is to 
was thus roused from inactivity, and the following year have given the Spanish stage a range and scope of winch 
gave to the world the tiue second part, which soon effaced it had not been previously thought capable, and of having 
the bad impression produced by Avellaneda’s heavy and taught his contemporaries to find dramatic situations and 
exaggerated imitation - to cany on a plot It is tiiie ho wrote nothing perfect* 

Drama The stage in the 17th century m some measuie took his prodigious productiveness and facility allowed him 
of l7tii t]x 0 pia,ce of the romances of the previous age , it is, as it no tnno to mature anything , he wrote negligently, and, 
“-“my xveie, the medium of all the memories, all the passions, and besides, he considered the stage an inferior department, 
all the aspirations of the Spanish people Its style, being good for the vidgo, and consequently did not judge it 
that of the popular poetry, made it accessible to the most worthy of the same regard as lyiic oi narrative poetry 
illiterate classes, and gave it an immense lange of subject boiiowed fiom the Italians Lope’s first pupils exag- 
Fiom the hooks of the Bible, the acts of the maityrs, gerated some of his defects, but, at the same time, each, 
national traditions, the chronicles of Castile and Aragon, according to his own taste, widened the scope of the 
and foieign histones and novels, down to the daily in- comedw Antonio Mira de Amescua and Lius Velez de 
ciclents of contemporary Spanish life, the escapades and Guevara (died 1644) were suceesslul especially in tragic 
nightly brawls of students, the gallantries of the Calle histones and comediai duinas Fr. Gabriel Tellez (1570- 
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164-8), better known under the pseudonym of Tnso de 
ilolma, one of the most fleTible, ingemout., and inventive 
of the dramatists, displayed no less talent in the comedy 
of contemporary nianneis than in historical diama JEl 
Bvilacloi de Seiilla [Don Jimn), the most celebiated of 
his plays since the Italian^ and the French have taken 
possession of the subject, is reckoned his masterpiece , but 
he showed himself a much greater poet m JEl Vagon'oso 
ai ralaciQ, Don Gil dt las CaLns Venlos, Jlaiialn Pia- 
dosa Finally Juan Fuiz de Alai con (died 1639), the 
most seiious and most observant of Spanish dramatic 
poets, successfully achieved the comedy of character in 
La Yeulad Sosperhosa, closely followed by Corneille m 
his Menteiir The remaining play-writers hardly did 
anything but increase the number of the comdias , they 
added nothing to the leal elements of the diama The 
second epoch of the classical diama is represented mainly 
b} Pedro Calderon de la Barca (1600-1081), the Spanish 
dramatist vhe has obtained most celebrity abroad vvheie 
Ins pieces have been studied and admiied (perhaps extra- 
vagantly) by certain critics who have not feared to rank 
him with Shakespeaie It is Calderon who first made 
honour, or more correctly the point of honour, an essen- 
tial motive in the conduct of his peisonages (eg, M 
2{edico de su Horn a) , it is he also who made the coinedia 
de crqxi y espada uuifoim even to monotony, and gave the 
comic “part” of the giocioso (confidential valet of the 
rahcdlejo) a fixity which it never previously possessed 
Theie is depth and poetiy in Calcleron, but vagueness 
also and much bad taste His most philosophic drama, 
La Vida es Sueiio, is a bold and sublime idea, but indistinct 
and feebly worked out , that his antos saa amentales gi\ e 
evidence of extensive theological knowledge is all that can 
lie said in their favour Calderon was imitated, as Lope 
had been, by exaggeiating his manner and perverting his 
excellencies Two poets only of the second half of the 
17th century deserve to be cited along with him — 
Francisco de Eqjas, author of the fine historic play Del 
Mey akijo mnguno, and Agustm Moreto (1618-1662), 
author of some pleasant comedies Among those who 
worked in secondary forms mention must be made of 
Lius Quinones deBenavente, a skilful wiiter of entumem, 
and 111 fact the greatest master of the foim 
History A new manner of writing appeals with the levival of 
learning the purely objective style of the old chionicleis, 
with their tagging on of one fact after another, without 
showing the logical connexion or expressing any opmion 
on men or things, begins to be thought puerile An 
attempt is now made to tieat the history of Spam m the 
manner ot Livy, Sallust, Tacitus, whose methods of naiia- 
tioii were directly adopted The 16tli century, however, 
still presents ceitain chionicler& of the medimval type, 
with more erudition, piecision, and a beginning of the 
critical element Lci Qunica Geneial de JEsjxma by 
Ambiosio de Morales, the Compendio Hutonal of Esteban 
de Garibai, the Hisfona Genend de las Indias Ocadentales 
by Antonio dej^Henera, are, as far as the stjle is concerned, 
continuations of the last chronicles of Ca&tile (3eidnimo 
de Zuiita (1512-1580) is emphatically a scholar, no one 
m the 16th century knew as he did how to turn to account 
documents and lecords foi the purpose of completing and 
correcting the narratives of the ancient chronicles, his 
Andies de la Goiona de A'tagon is a book of great value, 
though written in a painful style With Juan de Mariana 
(1536-1623) history ceases to be a meio compilation of 
facts or a work of pure ciudition, m order to become a 
work of ait and of thought The Eistona de Mspam by 
the celebrated Jesuit, at first wiitten in Latin in the in- 
terest especially of foieigneis, was afterwards rendered by 
its author into excellent Castilian , as a general survey of 


its histoiy, well-planned, well written, and well thought 
out, Spam possesses nothing that can be compared with 
it, it is eminently a national woik, steeped throughout in 
the prejudices of the race Vai lous woi ks of less extent, — 
accounts of moie oi less impoitant episodes m the history 
of Spam, — may take their place beside Mananas gieat 
monument for example, the Gvena de Giauada by 
Diego Hurtado de Mendoza (a hi toiy of the revolt ot the 
Mooi 5 of the Alpujanas nuclei Philip II ), written about 
1572, immediately after the events, but not published 
till about thirty years latei, aftei the aiithoi s death , 
the naiiatue of the expedition ot the Catalan's in the 
Morea m the 14th centuiy by Francisco de Moncada (died 
1635), that of the revolt ot the same Catalans under the 
reign of Philip lY by Francisco Manuel de Mrdo (died 
1666), a Portuguese by hiith , and that of the conque&t of 
Mexico by intomo de Solis Each of these writers has 
been more or less inspired by some Latin aiitlioi, one pre- 
ferring Livy, another Sallust, te These imitations, it 
must be admitted, have something aitificial and stilted, 
which m the long mn proves as fatiguing as the unskil- 
Mness and heaviness of the chroniclers of the Middle 
Ages On the other hand, the historians of the wais of 
Flanders, such as Carlos Coloma, Beinardmo de Mendoza, 
Alonso Vazquez, Francisco Veidugo, are less refined, and 
for that veiy reason are more vivid and more thoioughly 
interest us m that struggle of the two laces, so foieign to 
each other and of such different genius As for the 
accounts of the trans-Atlantic discoveries and conquests, 
they are of two kinds, — eithei (1) memoirs of the actoib 
or witnesses of those great dramas, as, eg ^ the lli'^fona 
Yenlade'ici de la ConqniMa de la JYneva Dspana by Beinal 
Diaz del Castillo, one of the companions of Coites, and 
the Eist07ia de las Indias by P Bartolome de la's Caiias, 
the apostle of the Indians , oi (2) woiks by professional 
writers., such as Francisco Lopez de Gomara, — official his- 
toriographers who wiote 111 Spam on information sent to 
them fiom the newly-discovered lands 

Letter wiiteis, a rather numerous body in Spanish Letter 
literature, are nearly related to the histoiians , m tact, 
letters written to be read by others than the persons 
addressed, or in any case revised afterwards, are only 
another method, a little more familiar, of writing history 
Fernando del Pulgar appended to his Claios Yaiones a 
senes of letters on the affaus of his time, and at the 
commencement of the 16 th century Antonio de Giievaia 
(died 1545) collected, under the title of Epistolns Dam- 
haies, his correspondence with his contempoianes, which 
throws a gieat light on the early part of the leign of 
Charles Y , although it must be used with caution because 
of the numerous nfaamentosit has nndeigone A cele- 
brated victim of PIiilip II, Antomo Perez (died 1611), 
levenged himself on Ins master bj relating in innumer- 
able letters, addressed duiing his exile to his friends and 
protectors, all the incidents of Ins disgrace, and by selling 
to the ramisters of France and England the secrets of 
the Spanish policy m which he had a hand, some of 
these letters aie little masterpieces of sprightline&s and 
gallantry 

Philosophy IS rathei pooily lepresented m the IGth and Phdo- 
17th centuries in the literatuie of the vernaculai The'sophy 
gi eater number of the Spanish thinkers of this epoch, 
whatever the school to v^hich they belonged, — scholastic, 
Platonic, Aristotelian, or independent, — wrote in Latin 
Ascetic and mystical authors alone made use of the vulgai Fysti- 
tongne for the readier diffusion of their doctrine among cism 
the illiterate, from whose ranks a good number of their 
disciples were recruited Fr Luis de Granada (died 
1588) the great iireachei, Juan dela Cruz (1542-1591), 

Fr. Luis de Leon (1528-1698), Teresa de Jesus (1515- 
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1582), and Malon de Chaide aie tlie briglitei lights of 
this class of -writers Some of their books, like the Guva 
de. Pecadores of Fr Luis de Granada, the Confessions of St 
Teresa, Malon de Chaide’s Gunveision of ike Magdalen^ 
have obtained a brilliant and lasting success beyond the 
limits of the Peninsula, and have not been without some 
influence on the development of mysticism in Fiance 
The Spanish mystics aie not only remarkable for the 
depth or subtlety of then thoughts and the intensity of 
the divine love with which they are inspiied, many of 
them aie masters of style, some, like Juan de la Cruz, 
have composed veises which rank with the most delicate 
in the language A notable fact is that those men who 
Moralists aie regarded as illuminati profess the most practical ideas 
in the matter of morality FTothing is more sensible, 
nothing less ecstatic, than the manual of domestic economy 
by Fr Luis de Leon — La Peijecta Gasada Lay morahsts 
are very numerous in the 16th and 17th centuries Some 
write long and heavy treatises on the art of governing, 
the education of princes, the duties of subjects, &c Pedro 
Fernandez de Navarrete’s Conseivacion de Momrquias, 
Diego de Saavedra Faxardo’s Idea de m Pnncvpe Ciis~ 
tumOi Quevedo’s La Pohtica de Dios y Goherno de Ciisto, 
give a correct idea of the ability which the Spaniards 
have displayed in this kind of didactic and preceptoual 
liteiature,— ability of no high oider, for the Spaniard, 
when he means to teach and woik out a doctrine, loses 
himself in distinctions and rapidly becomes diffuse, 
pedantic, and obscure But there is a kind of morality 
m which he indubitably excels, namely, in social satire, 
which, under all its forms, — dialogue and dream in the 
style of Lucian, epistle after the manner of Juvenal, oi 
pamphlet,— has produced several masteipieces and a host 
of ingenious, caustic, and amusing compositions Juan 
de Valdes, the most celebiated of the Spanish Protestants, 
led the way by his Dialogo de Meieuno g Caron, where all 
the great political and religious questions of the first half 
of the 16th century are discussed and resolved with admir- 
able vigour and freedom The king in the department 
of social satire, as in those of literary and political satire, 
IS Quevecio FTothing escapes his scrutinizing spirit and 
pitiless irony All the vices of the society of his time are, 
in his Suenos and many other little pamphlets, remorse- 
lessly placed in the pillory and cruelly cut to pieces 
While this great satinst, lu philosophy a disciple of 
Seneca, mutates his mastei even lu his style of writing, he 
is none the less one of the most vigorous and original 
writers of the 17th century The only serious defect m 
his style is that it is too full, not of figmes and epithets, 
but of thoughts His phrases are of set purpose charged 
with a double meaning, and we are never suie on reading 
whether we have taken in all that the author meant to 
convey Oonceptism is the name that has been given to this 
refinement of thought, which was doomed in time to fall 
into the ambiguous and equivocal, it must not be con- 
founded with the culhsm of Gdngora, the artifice of which 
lies solely in the choice and arrangement of words This 
new school, of which Quevedo may be regarded as the 
founder, had its Boileau in the person of Baltasar Gracian, 
who in 1642 published his Agudeza y At te deingemo, in 
which all the subtleties of conceptism are very exactly 
reduced to a code Gracian, who liad the gift of senten- 
tious moralizing rather than of satire, produced in his 
Cnheon animated pictures of the society of his own day, 
while he also displayed much lugenuity in bttle collections 
of political and moral aphorisms which have procured 
him a gieat reputation abroad, — El Seroe, El PoliMeo Fer- 
mndo el Gatohco, Oraeulo Manual y Aitede Prvd&nm 
18tli Spanish thought as well as public spirit and aJl other 
century forms of national activity began to dechne towards the 
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close of the 17th centuiy The advent of the house of 
Bom bon, and the increasing invasion of Fiench influence 
m the domain ot politics as well as in liteiature and 
science, confirmed this decay by lendenng abortive the 
efforts of a few -writers who had remained faithful to the 
pme Spanish tradition In the hands of the second-iate 
imitators of Calderon the stage sank ever lower and lower , 
lyiic poetry, already compromised by the pomp and gah- 
matias of Gdngora, was abandoned to wretched iliymsters, 
who tried without success to make up by extiavagance of 
style for meanness of thought In a word, everything 
was suffering from anmmia The first symptoms, not 
of a revival, but of a certain resumption of intellectual 
production appear in the department of linguistic study 
In 1714 there was created, on the model of the French 
academies, La Eeal Academia Espafiola, intended to main- 
tain the purity of the language and to coirect its abuses 
This Academy set itself at once to work, and in 1726 was 
able to commence the publication of its dictionary in six 
volumes folio, the best title of this association to the 
giatitude oi men of letters The Gramatica de la Lengm 
Gasiellana, drawn up by the Academy, did not appear till 
1771 For the new ideas which were introduced into 
Spam as the result of moie intimate lelations with France, 
and which were in many cases repugnant to a nation foi 
two centuries accustomed to live a self contained life, it 
was necessary that fully sanctioned patrons should be 
found D Ignacio de Luzan, well read in the literatures 
of Italy and France, a disciple of Boileau and the French 
rhetoiicians, yet not without some oiigmality of his own, 
nndeitook in his Poetzcci (1737) to expound to his fellow- 
countrymen the rules of the new school, and, above all, the 
principle of the famous “ unities ” accepted by the French 
stage from Corneille’s day onward TVhat Luzan had 
done for letters, Benito Feyjoo (1676-1764), a Benedictine 
of good sense aud great learning, did foi the sciences 
His Teatro CiUico (1726-1729) and Cartas EiMitas y 
G^lnosas (1742-1760), collections of dissertations m 
almost every department of human knowledge, intro- 
duced the Spaniards to the leading scientific discoveries of 
foreign countries, and helped to deliver them fiom many 
superstitions and absurd prejudices The study of the 
ancient classics aud the depaitment of learned reseaich 
in the domain of national histones and lueiatmes had 
an eminent representative in Gregorio Mayans y Siscar 
(died 1782), who worthily earned on the gieat tiaditions 
of the lenaissance , besides publishing good editions of old 
Spanish authors, he gave to the world in 1757 a Rettrzra 
which 18 still woith consulting and a number of learned 
memoirs What may be called the htterature d!agr'emerd 
did not recover much lost giound, it would seem as if 
the vein had been exhausted. Something of the oldEomaiice, 
picaresque novel came to life again in the Historia del 
Famoso Piedmdor Fray G&mi%o de Gampazas of the 
Jesuit Jos6 Francisco de Isla, a biographical romance 
which is also and above all— to the detriment, it is 
true, of the interest of the narrative — a satire on the 
follies of the preachers of the day , the history of Fray 
Gerundio ismerelya pretext, as it were, for displaying and 
holding up to ridicule the eloquence of the pulpit at the 
sorry pass to which it had then been brought by the 
Ignorance and bad taste of the Spanish clergy Isla is 
known also by his translation of Gil Bias, a woik which 
he professed to restore to his native countiy, tiymg to 
make out — ^unsuccessfully, of course — that Le Sage had no 
other merit than that of rendering it into French The 
lyuc poetry of this period is very pale and colourless Poetry 
when compared with its dazzling splendour in the preced- 
ing century. Nevertheless one or two poets can be named 
who were possessed of refinement of taste, and whose 
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collections of veise, though wanting in genuine inspiration, 5 la Ftmoa del S'lno belong as much to the old romances 
at least show respect for the language and will alwajc and old theatre of Spam as to the romantic spirit of 1830 
meet with some appieciation At the head of the new On the other hand, Jose de Espionceda (1808-1842), whp 
school IS Juan Menendez YaMes (1754-1817), and with has sometimes been called the Spanish Musset, savours 
his are associated the names of P Diego Gonzales (1733- much less of the soil than the duke of Rivas , he is a quite 
1794), Jos^ Iglesias de la Casa (1748-1791), known cosmopolitan lomanticist of the school of Byron and the 
especially by his letnllas, hlicasio Alvarez de Cienfuegos Fiench imitators of Byron, an exclusively lyric poet, he 
(1764-1809), and some others Among the verse writers did not hve long enough to give full pioot of his genius, 
of the ISth century who produced odes and didactic but what he has left is certainly exquisite Josd Zorrilla 
poetry it is only necessary to mention Leandro Fernandez (born 1817) has a more flexible and exuberant but much 
de Moratm (1760-1828) and Manuel Jose Quintana more unequal talent than Espronceda, and if the latter 
(1772-1857), but the latter belongs rather to the present has written too little it cannot but be regretted that 
century, during the fiist half ol which he published his the former should have produced too much, nevertheless, 
most important works The poverty of the period in lyric among a multitude of hasty performances, brought out 
poetry is even exceeded by that of the stage Here no before they had been matured, his Dm Juan Tenono, a 
kind of comedy or tragical drama arose to take the place new and fantastic version of the legend treated by Tirso 
of the ancient coftiedia, whose platitudes and absurdities de Molina and Mohere, will always remain as one of the 
of thought and expression had ended by disgusting even most curious specimens of Spanish romanticism In the 
the least exacting portion of the pubhe The attempt diamatic literatuie of this period it is noticeable that the 
was indeed made to intioduce the comedy and the tragedy tragedy more than the comedy is modelled on the examples 
of France, but the stiff and pedantic adaptations of such furnished by the French drama of the Restoration , thus, 
writers as Agustm de Montiano y Luyaudo (1697-1764), if we leave out of account the play of Garcia Gutierrez 
Tomas de Iriarte (1750-1791), Garcia de la Huerta, and (born 1813) entitled El Tiovador, which inspired the 
the well-known economist Gaspar de Jovellanos (1744- well-known opera of Yerdi, and Los Amantes di Tmiel of 
1811) were unable to interest the gieat mass of play- Juan Eugenio Hartzenbusch (born 1806), and a few others, 
goers The only one who was really successful in com- all the dramatic work belonging to this date recalls more 
posing on the Fiench pattern some pleasant comedies, oi less the manner of the professional playwrights of the 
which owe much of their charm to the great purity of the boulevard theatres, while on the other hand the comedy 
language in which they are written, is Leandro Feinandez of manners still preserves a certain originality and a 
de Moratm, his best pieces are La Nmva Comedia, a genuine local colour Manuel Breton de los Eerreros 
parody on the extravagant work of Cornelia, a playwright (1796-1873), who wrote as many as a hundred comedies, 
of the period, El Tiejo y la Nina, El Baton, and parti- some of them of the first older after their kind, apart 
cularly El Si de las Ninas It has to be added that the from the fact of their being written in language of great 
saynete was cultivated in the 18th century by one writer excellence, adheres with great fidelity to the tradition of 
of genuine talent, Ramon de la Cruz, nothing helps us the 17th centuiy, he is the last ol those writers who 
better to an acquaintance with the curious Spanish society have preserved the feeling of the ancient comedia One 
of the reign of Charles lY than the intermezzos of this prose writer of the highest talent must be mentioned 
genial and light-hearted author along with Espronceda with whom he has in the moral 

19fcli The terrible struggle of the War of Independence aspect several features in common, — namely, D Jos4 de 
century (1808-1814), which was destined to have such important Lana (1809-1837), so famous by his pseudonym of 
consequences in the world of politics, did not exert any “Figaro,” with which he signed the greater number of his 
immediate influence on the literature of Spain One works Caustic m temper, of a keenly observant spirit, 
might have expected as a consequence of the rising of the remarkably sober and clear as a writer, he was specially 
whole nation against Napoleon that Spamsh writers would successful in the political pamphlet, the article d’aetualifSs , 
have given up seeking their inspiration from those of to this category belong his Cat tas de un Pohrecito Sahlador, 
France, and would have tried to resume the national in which he ridicules without pity the vices and oddities 
traditions which had been broken at the end of the 17 th of his contemporaries, his reputation is much more largely 
century But nothing of the sort occurred Not only due to these letters than either to his somewhat feeble 
the aft ancesados (as those were called who had accepted play of Maaas or to his not very attractive novel El 
the new regime), but also the most ardent partisans of the Doncel de Enngue el Dohents With Larra must be asso- 
patnotic cause, continued in literature to be the submis- crated two other humoristic writers The first of these is 
sive disciples of France Quintana, who in his inflam- Ramon Mesonero Romanos, “ El Curioso Parlante ” (born 
matory odes preached to his compatriots the duty of 1803), whose Escenas Matritenses, although not possessed 
resistance and revenge, has nothing of the innovator about of the literary value of Larra’s articles, give pleasure by 
him , by his education and by his literary doctnnes he their good-natured gaiety and by the curious details they 
remains a man of the 18th century The same may be furnish with regard to the contemporaiy society of Madrid 
said of Francisco Martinez de la Rosa (1789-1848), who, The other is Serafin Est6banez Calderon, “El Solitano” 
however, from his intercourse with Horace, whom he traus- (1799-1867), who in his Escenas Andaluzes sought to re- 
lated with skill into good Castilian verse, had a greater vive the manner of the satirical and picaresque writers of 
independence of spirit and a more highly trained and the 17th century, in a uselessly archaic language of his 
classical taste And, when romanticism begins to find its own, patched up from fragments taken from Cervantes, 
way into Spam and to enter into conflict with the spirit Quevedo, and others, he has delineated with a peculiar but 
and habits of the 18th century, it is stiU to Erance that somewhat artificial grace various piquant scenes of Anda- 
the poets and prose writers of the new school turn, much lusiau or Madrilenian life The most prominent literary 
more than either to England or to Germany The first critics belonging to the first generation of the century were 
decidedly romantic poet of the generation which flounshed Alberto Lista (1775-1848), whose critical doctrine may be 
about 1830 was the duke of Rivas, Angel de Saavedra described as a compromise between the ideas of Erench 
(1791-1856), no one succeeded better m reconciling the classicism and those of the romantic school, and Agustm 
genius of Spam and the tendencies of modern poetry, his Duran (died 1862), who made it his special task to restore 
epic poem El Moro Esptsito and his drama of Don Almro to honour the old literature of Castile, particularly its 
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lomanceSj "whicli he had studied with unequalled thorough- 
ness, and of which he published highlj C'^teemed collections 
If the struggle between clasbicista and romanticists 
continued even aftei 1830, and continued to diiide the 
literary world into two opposing camps it is plain that 
the new generation — that which occupied the scene from 
1840 till about 1868— had other preoccupations The 
triumph of the new ideas is now assured, onl} a few 
reactionaries aie still seen to cling to the principles 
bequeathed by the 18th centuiy What was now being 
aimed at was the creation of a new hteiature which should 
be liuly national and no longer a mere echo of that 
beyond the Pyrenees To the question whether contem- 
porary Spam has indeed succeeded m calling into exist- 
ence such a hteiature, wm may well hesitate to give an 
affirmative answer It is tine that in ev eiy species of com- 
position, the gravest as well as the lightest, it can show 
vvoiks of genuine talent, but many of them are stiik 
lugly deficient in onginahtj , all of them either bear un- 
mistakable traces of imitation of foreign models, oi show 
(moie 01 less happily) the imprint of the oldei liteiatuie 
of the 17th centuiy, to which the historical criticism of 
Diuau and the laboms of vauous othei scholars had given 
a flavom of novelty With this obseivation befoie him, 
the student can divide the authors of this peiiod into two 
groups, — the one composed of those who, wmn by modem 
ideas, are more oi less hberal in politics, and diaw thoir 
inspiration m all they wiite from Piance oi from what they 
are able to assimilate of other liteiatures through Fiance , 
the othei consisting of ultia-conseivatives, who'-e dieam in 
every sphere — letters, art, and politics — is the lestoration 
of the Spam of the past Nowheie does this antagonism 
manifest itself moie cleaily than in the drama A play of 
Auieliauo Feinandez G-neira might have been conceived and 
written by a contemporary of Lope or of Caldeion, while a 
comedy of Adelardo Lopez de Ayala is moulded in the 
pattern given by the younger Lumas and by Aiigiei In 
the department of romance, oa the other hand — much 
neglected by the writers of the fiist half of the centuiy — 
the Spamaidti have lecoieied something of the genius of 
Ceivantes and their 17th centuiy oiovelas picausoas The 
aifc of const! ueting a story and of telling it m an agieeable 
way, which seemed foi a long time to have been lost, is 
lecovezed in such authors as Fernati Cahalleio, Antonio 
de Triieba, Pedio Antonio de Alai con, Juan Yalera, Peiez 
Galdos, and Pereda These novelists are fai fiom alike 
m method or in spirit , how widely separated, for example, 
are the somewhat banal facility and the sentimental 
Catholicism of Fernan Caballero on the one hand, and the 
searching psychological analysis and the fine scepticism of 
Juan Valera on the other But all have this in common, 
that they undei stand how to interest their readcis, and how 
to make then characters live and speak Incontestably the 
novel IS the triumph of contempoiaiy Spanish litera true , 
it is almost the only kind of composition that actually 
lives with a life of its own and makes steady progress 
One cannot say as much of lyric poetiy, repiesented feebly 
enough by Ramon do Campoamor, Fiifiez de Arce, and 
some others Deficient inspiiation, diflfusencss of style, 
and want of piecisioii in language eharacteiize them all, 
it IS unfortunately veiy easy to make mediocio verses in 
Spanish, and too many people give themselves ovei to 
the pursuit Passing from the literatuie of amusement, 
we have still some veiy distinguished names to enumerate 
Philosojihy, indeed, has but one lepresentative of merit, 
the traditionalist Jaime Bglmes, — for the Krausist school, 
an importation fiom Germany, may be ignored heie, — 
but history and literary criticism have been cultivated 
during the last thniy yeais oi so with genuine success 
Modesto Lafuente is in some soit the Manana of the 19th 


centuiy, much inlerioi as a wnitei to the celebrated Jesuit, 
lie has, how ever, always manifested the same passion for 
hm subject, the same peiseveiing determination to laise a 
w 01 thy monument of his father land , hi& Ih dot la de Esitana, 
in spite of all its defects, deseives lespect, and is at least 
readable Although piimaiily a politician, Antonio Cano- 
vas del Castillo has many of the qualities which go to the 
making ot a good historian , he has evinced greater acute- 
ness and laigei acquiiements than Lafuente, and his En^ayo 
solte la Ga&a de Atisit la en Espaua, founded upon a careful 
examination of a large numbei of documents, gives evidence 
of a coriect judgment and praiseworthy impartiality The 
literary history of old Spain has been treated in a masterly 
manner by Aureliano Feinandez Gueira in vaiioiis studies 
devoted to the great waiters of the 17th century, notably 
Quevedo, and also quite recently by a young and talented 
scholar, Maicelmo Menendez Pelayo, whose Eistotia de las 
Ideas EstUitas en Espaiia, a woik as solid in its substance 
as it IS piue in its stjle, would do honour to any veteran 
in liteiatuie As regards ciiticism of contemporaiy liteia- 
tuie, no one shows more spirit and taste than Juan Valera, 
whose delicate Andalusian nature has been matured by a 
lefimng education and by an adequate knowledge of foreign 
liteiatures 

Bihhoqtapliy — The base of the stnrlcnt’s opciations is always 
the gieat work of Nicolas Antonio, Bihhothaca Hisinna Fetus and 
Bilhothcca llispam Nova, in the levised and completed edition of 
Tiancisco Peip? Bajei, Tomas Antonio Sanchez, and Juan Antonio 
Pellicet (Uladiid, 17S3-S8, 4 vols fol ) The student can affoid 
to disiegaid all the geneial histones which piecedcd Ticknoi’s 
Eisloty of Spanish Litciatwa (New Yoik, 1849, 3 vols 8vo , 4th 
ed , Boston, 1872, 3 vols 8vo), a woilc of solid value, especially 
fiom the hibliogiaphical point of vnew , it is quite indispensable 
that the leadei should consult also the Spanish tianslation by 
D Pascual de Gayangos and Emiqiio do Vcdia (Madud, 1851-5b) 
and the Geinian tiausiation of Julius with some impoitant additions 
hy Feuliiiand Wolf (Leipsic, 1852-67) Nothing can bo said in 
favoiii of the Fionch tianslation by J G Magnabal (Pans, 18G4- 
721 The Eisimia Cntiea da la Litctatuia Bspafiola of Jose 
Amadoi de los Rios (Madud, 1861-C5, 7 vols 8vo), although de- 
ficient in ciiticisni and lull of ciiois in fact, supplies some useful 
infounation as to the poiiod piioi to tho 15th centuiy, with which 
It o’lclusively deals Meuendoz Pelayo’s Eistot la da las Ideas Esii- 
iitat, en Espalia (Madud, 1884-86, 3 vols 8\o), alioady lofouod to, 

IS veiy iiistiuctive Foi the 181h centuiy, Leopoldo A do Oueto’s 
“Bosqnejo Histduco-Cu'tico do la Poesia Castellrna en ol Siglo 
\\ m ,” picflxed to the fiist vol of Rivadeneyia’s Foctas Lit ico'^ del 
Siylo xviii , is indispensahlo For the lOtli centuiy thoie is not as 
yet any satisfactoiy w oik dealing with the liteiatuie as a whole, 
that of M G Ilubbaid, Eutoiie da la Littetatnro Contcm 2 ')oi aim 
cn Espmjhc (Pans, 1876, 1 vol Svo), altliough supoiiicial and 
inaccmate, is iiselul in tho ahseiice of aiij thing bettei Some 
descuptions of Castilian litoiatiuo have been specially studied with 
caie and competence, notably the diama, on which we have two 
thoiough woilvs, — Fiedeuck von Schack’s QosthieMa det dicnna- 
iisclicn Lite) atilt ii Eunst m Spanicn (Fiaiikfoit-on the-Mani, 

1846-54, 3 vols Svo), unfoitunately now much behindhand, and 
in no w'ay iinpiovod in this lospect in the Spanish tianslation now 
in eonise of publication at Madud uiulei the supeiintciidenco of 
Ednaido do Miei, and Cayetano Albeito de la Bauoia’s excellent 
Gataloqo BMiogtafico y Bmtp a fico dal Trait o Antvjuo Espatiol (Ma- 
diid, 1860, laige Svo) On tho Castilian liteiatuie of the Middlo 
Ages, tho W'oiks to bo consulted aie Feulinand Wolf’s Stiuhan 
uit Geschwiite del SpanucJian u Fotlvytcvschcn Naiiomllitcudut 
(Beilin, 1859, 1 vol Svo) and Manuel MiU y Pontanals’s Be la 
Foma Eenoieo-Fopulat Gastellam (Baioolona, 1874, 1 vol Svo) 

II Catalan Liteuatube — Although tho Catalan Ian- Poetiy of 
guago la simply a branch of tho southern Gallo-Roman, Middle 
the liteiatuie, in its origin at least, ought to he considered 
as a mere appendix of that of Provence Nay more, 
until about the second half of tho 13th centuiy theie 
existed in the Catalan districts no other literature than 
the Provengal, and tho poets of north-eastern Spam used 
no other language than that of the troiibadouis Guillem 
de Beigadan, Uc de Mataplana, Ramon Vidal de BesaM, 

Guillem de Cervera, Seiven de Gerona, and several other 
verse writers of a still more recent date are all genuine 
Piovengal poets, in the same sense aa aio those of 
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Liinoa^iu, Queicy, or An; eigne, ‘-nice tliey^iite m the 
langiie d'o. and make n^e of all the forms, of poetrj culti- 
vated by the troubalouis, north of the Pjrenecs. Eanion 
Vidal (end of 12th ceiiLuiy and beginning of 13th) was, 
a grammanan as well a-s a poet, his Rasos de Tiobai 
became the code foi the Catalan poetry v ritten in Pio- 
vencal, which he called Leiiiom, a name still kept up in 
tSpain to designate, not the hterary idiom of the tiouba- 
dours only, but also the local idiom— Catalan, — which the 
Spaniaicbs choose to considei as derived fiom the formei 
The influence of Pi Tidal and othei giammarians of his 
, school, as well as that of the tioubadonrs we have 
named, lasted foi a vei} long time, and even aftei 
Catalan jirose — an exact leflemou of the spoken language 
of the south-east of the Pyrenees— had given evidence of 
its vitality in some coiisideiable vvoiks, the Catalan poetry 
lemamed faithful to the Provencal tiadition Fiom the 
combination of spoken Catalan with the literaiy language 
of tho tioubadoLim theie aiose a soit of composite idiom, 
which has some analogy v^ith the Franco-Itahan curient 
m ceitaiu paits of Italy in the Middle Ages, although in the 
one case the elements of the mixture are inoie chstinctly 
apparent than aie the romance of Fiance and the lomanee 
of Italy m the other The poetical woiks of Eaymond Lully 
(Piamon Lull) (died 1313) are among the oldest examples of 
this Piovengahzed Catalan, one has only to lead the fine 
piece entitled Zo Reuonoii ('* Despaii ”), oi some of his 
stanzas on religious subjects, to apprehend at once the 
eminently composite nature of that language Muntaner 
in like manner, W'hose piose is exactly that spoken by his 
contempoiaiies, becomes troubadour when he wiites m 
veise , his Se)M6 on the conquest of Saidima and Coisica 
(1323), mtioduced into his Choiwle of the kings of 
Aiagon, exhibits linguistically cpiite the same mixed 
charactei as is found m Lully, oi, we may venture to say, 
m all the Catalan veise writers of the 14th century 
These are not very numeious, nor are their works of any 
great meat The majority of their compositions consist 
of what were called noves nmades, that is, stones in 
octosyllabic veise in ihymed couplets There exist poems 
of this class by Pere Maich, by a certain Torrella, by 
Bernat Metge (an authoi more celebrated for his prose), 
and by others whose names we do not know , among tho 
woiks belonging to this last category special mention 
ought to he made of a version of the romance of the Seven 
Sages, a translation of a book on good keeding entitled 
Facetm, and certain tales where, by the choice of subjects, 
by vauous bon ow mgs, and even occasionally by the v^hole- 
sale introduction of pieces of French poetiy, it is cleaily 
evident that the writers of Catalonia understood and lead 
the langiie d'oui Closely allied to the noves tvnuides is 
another analogous foim of versification — ^that of the eodo- 
lada, consisting of a senes of verses of eight and four 
syllables, rhyming in pairs, still made use of in one por- 
tion of the Catalan domain (Majorca) 
of ISfh, The ISth century is the golden age of Catalan poetry 
century. instigation and under the auspices of John I 

(1387-1395), Martin L (1395-1410), and Ferdinand I 
(1410-1416), kings of Aragon, theie was founded at 
Baicelona a consistory of the “Gay Saber,” on the model 
of that of Toulouse, and this official protection accorded 
to poetry was the beginning of a new style much more 
emancipated from Provengal influence It cannot be 
denied, indeed, that its forms are still of foreign importa- 
tion, that the Catalan verse writers accept the prescrip- 
tions of the Leys d’Amor of GniUanme Molimer, and the 
names which they gave to their cobles (stanzas) are all 
borrowed from the same aji de trdbca of the school of 
Toulouse, but, a very noteworthy fact, then language 
begins to rid itself more and more of Provengalisms and 


j tends, to become the same as. that of piose and of ordinary 
conver.'.ation With Pere and Janme March, Jordi de 
Sant Joidi, Johan cle Mas.dov elles, Francesch Feirer, Peie 
Toiioelh Pan de Eellviure, Antoni Vallmanja, and, above 
all, tbe Yalencian Auzias Mai eh (died 1459), there flourished 
a new school, of which the eclat lasted till the end of the 
15th centuij, and which, as legards the foim of its versi- 
fication, lib distinguibhed by its almost exclusive employ- 
ment of eight-veise cobles of ten syllables, each with 
‘ cioibsed ’ 01 “chained” rhymes {tohlrt ooliada or encade- 
nnda), each composition ending with a toinada ot four 
vei&es, in the fiist ot which the “device ' (dims or se?iyal) 
of the poet ib given out The greater number of these 
poems aie still unedited oi have only lecently been 
extracted from the cango?iets, where they had been col- 
lected in the 15th century Auzias Maich alone, the 
most msjiiied, the most profound, but also the most 
obseme of the whole giouji, had the lionom to be printed 
m the 16th century, his amts d'amoi and cants de nioit 
contain the finest veises ever written in Catalan, but tbe 
poet fails to keep up to his own high level, and by his 
studied obscuiity occasionally becomes unintelligible to 
such a degree that one of his editors accuses him of 
having written in Basque Of a wholly different class, 
and m quite another spirit, is the Lihre de les Dories of 
Jaume Pioig (died 1478), a Yalencian also, like March , this 
long poem is a nova / madn, only comedtada, that is to say, 
it IS 111 quadnsyllabic instead of octosyllabic verse A 
bitter and caustic satire upon women, it purports to be a 
true hibtory, — the history of the poet himself and of liis 
three unhappy maiiiages in paiticular Notwithstanding 
its author’s allegations, howevei, the Lihe de les Donee 
does not seem to be other than a fiction , but it derives a 
very piquant interest from its leally authentic element, its 
vivid pictuie of tho Valencia of the 15th century and the 
details of the manners of that time After this bright 
period of efflorescence Catalan poetiy rapidly fell off, a 
decline due moie to the foi ee of cucumstances than to any 
fault of the poets The union of Aiagon with Castile, and 
the lesulting predominance of Castilian throughout Spam, 
inflicted a death blow on Catalan literatme, especially on 
its artistic poetiy, a kmd of composition more ready than 
any other to avail itself of the triumphant idiom which 
soon came to be legaided by men of letters as the only 
noble one, and alone fit to be the vehicle of elevated or 
refined thoughts The fact that a Catalan, Juan Boscau, 
inaugurates m the Castilian language a new kmd of poetry, 
and that the Castilians them&elves regard him as the head 
of a school, is impoitant and chaiacteristic , the date of 
the publication of the works of Boscan (1543) marks the 
end of Catalan poetry 

The earhest prose woiks in Catalan are later indeed than Piose of 
the poems of the oldest Catalan tioiibadours of the Pro- IStli-lSth 
vengal school, not dating faithei back than from the close 
of the 13th century, but they have the advantage ot being 
entirely oiigmal , then language is the very language of 
the soil which we see appealing in charters fiom about 
the time of the accession of James I (1213) This is 
true especially of the chronicles, a little less so of the 
other writings, which, like the poetry, have difficulty in 
escaping the mfluence of the more poksbed dialect of the 
connky to the north of the Pyrenees Its chronicles are 
the best ornament ofmediiEval Catalan prose Four of 
them, — that of James I , apparently reduced to writing a 
little after his death (1276) with the help of memoirs 
dictated by himself during his lifetime, that of Bernat 
Des Clot, which deals chiefly with the reign of Pedro III of 
Aragon (1276-1286), that of Eamon Muntaner (first half 
of the 14tli century), relating at length the expedition of 
the Catalan company to the Morea and the conquest 
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of Sardinia Tiy James II , finally tliat of Pedio IV, 
The Ceremonious (1336-1387), genuine commentaries of 
that astute monarch, arranged by certain officials of his 
court, notably by Bernat Des Coll, — these four works are 
distinguished alike by the artistic skill of their narration 
and by the quality of their language , it would not be too 
much to liken these Catalan chioniclers, and Muntanei 
especially, to Villehardoum, Jomville, and Froissart The 
Doctor Illummatus, Eaymond Lully, whose acquaintance 
with Latin was very poor, — ^his philosophical works weie 
done into that language by his disciples, — wrote in a some- 
what Provengalized Catalan various moral and propagandist 
works, — the romance Blanqnerna in praise of the solitary 
life, the Lihre, de les Maravelles, into which is introduced a 
“ bestiary ” taken by the author from Kahlak and Dim- 
nag, and the Libre del Orde de Gavcdleiia, a manual of 
the perfect knight, besides a variety of other treatises and 
opuscula of minor importance The majority of the writ- 
ings of Lully exist in two veisions, — one in the vernacular, 
which IS his own, the other m Latin, originating with 
his disciples, who desired to give currency throughout 
Christendom to their master’s teachings Lnlly — who was 
very popular in the lay world, although the clergy had a 
low opinion of him and in the loth century even set 
themselves to obtain a condemnation of liis woiks by the 
Inquisition— had a rival in the person of Francesch Ximenez 
or Eximeniz, a Franciscan, born at Geiona some time 
after 1350 Eis Grestid (printed m 1483-84) is a vast 
encyclopaedia of theology, morals, and politics for the use 
of the laity, supplemented in various aspects by his three 
other works — fida de Jem Ghmt, Libre dels Angels, and 
ZiZue de les Bones, the last-named, which is at once a 
book of devotion and a manual of domestic economy, con- 
tains a number of curious details as to a Catalau woman’s 
manner of life and the luxury of the period LuUy and 
Eximemz are the only Catalan authors of the 14th century 
whose works written in a vulgar tongue had the honour of 
being translated into French shortly after then appearance 
We have chiefly translators and historians in the 15th 
century Antoni Canals, a Dominican, who belongs also 
to the previous century, translates into Catalan Valerius 
Maximus and a treatise of St Bernard, Bernat Metge, 
himself well-versed in Italian literature, presents some of 
its great masters to his countrymen by translating the 
GnseMis of Petrarch, and also by composing lo Smpm 
(" The Dream ”), in winch the influence of Dante, of Boccac- 
cio, and, generally speaking, of the Italy of the 13th and 
14th centuries is veiy perceptible The Feyts dJArmes de 
Gaialunya of Bernat Boades, a knightly chronicle hronght 
to a close in 1420, reveals a spirit of reseaich and a con- 
scientiousness m the selection of materials which are truly 
lemarkable for the age in which it was wiitten On the 
other hand, Fere Tomieh, in his Eistoiies § Gonquestes del 
Beyalm d’Aragb (1438), carries us back too much to the 
manner of the mediieval chroniclers , his credulity knows 
no bounds, while Lis style has altogether lost tlie naive 
charm of that of Muntanar To the list of authors who 
represent the leading tendencies of the literature of the 
15th century we must add the name of Johanot Martorell, 
a Valencian, author of the celebrated romance of chivalry 
Til ant lo Blanch (finished in 1460), winch the reader has 
nowadays some difficulty in regarding as that “treasury 
of contentment” which Cervantes will have it to be 
16th-18tli With the loss of political was bound to coincide that of 
oeatimes, hteiaiy independence m the Catalonian countries Cata- 
lan fell to the rank of a patois and was written less and 
less, letteied persons ceased to cultivate it, and the upper 
classes, especially in Valencia, owing to the proximity of 
Castile, soon affected to make no farther use of the local j 
speech except in familiar conversation The 16 th century, | 
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m fact, furnishes liteiaiy histoiy with hardly more than a 
sin gle poet at all worthy of the name — Fere Serafi, some 
of whose pieces, in the style of Auzias March, but less 
obscure, are graceful enough and deserve to live , his poems 
were printed at Baicelona in 1565 Prose is somewhat 
better represented, but, to tell the truth, it is only the 
erudite who persist in writing in Catalan, — antiquaries 
and histoiians like Fere Miguel Carbonell, compiler of 
the Gill oniques de Bspanya (1547), Francesch Tarafa, Fere 
Anton Beuter, also chroniclers, and some others not so 
well known In the 17tli and 18th centuries the 
decadence becomes still more marked A few scattered 
attempts to restoie to the Catalan, now more and moie 
neglected by men of letters, some of its old life and 
brilliance, fad miserably Neithei Hieronim Pujades the 
historian, author of a Coronica Umveisal del Principat 
(Barcelona, 1609), nor even Dr Vicens Garcia, lector of 
Vallfogona (1582-1623), a verse-writer by no means 
destitute of veive or humour, but whose hterary talent 
and originality have been very gieatly exaggerated by the 
Catalans of the present day, was able to bring back liis 
countrymen to a cultivation of the local idiom Some 
sermons, some lives of saints, some books of devotion, 
some relations and complaints for the use of the people, 
exhaust the catalogue of everything written in Catalan 
throughout the whole aiea of its domains down to the 
beginning of the present century , not a single book of 
importance can be mentioned Writers who were Catalan 
by birth had so completely unlearned their mother-tongue 
that it would have seemed to them quite inappropiiate, 
and even ridiculous, to make use of it in serious works, so 
profoundly had Castilian stiuck its roots in the eastern 
pi evinces of Spam, and so thoroughly had the woik of 
assinulation been carried out to the advantage of the 
official language of the court and of the Government 
In 1814 appeared the Giamdtiea y Apologia de Za Revival 
Lkngua Cathalana of Joseph Fan Ballot y Torres, which 
may be consideied as marking the origin of a genuine 
renaissance of the grammatical and literary study ofanaiitera 
Catalan Although the author avows no object beyond ture 
the purely practical one of giving to strangeis visiting 
Baicelona for commeicial purposes some knowledge of the 
language, the enthusiasm with which he sings the praises 
of his mother-tongue, and lus appended catalogue of woiks 
which have appealed in it since the time of James I, 
sufficiently show that this was not his only aim In point 
of fact the book, which is entitled to high consideration 
as being the first systematic Catalan grammar, written, too, 
m the despised idiom itself, had a great influence on the 
authors and hterary men of the principality Under the 
helping influence of the new doctrines of romanticism 
twenty yeais had not passed before a number of attempts 
in the way of restoring the old language had made their 
appearance, in the shape of various poetical works of very 
unequal merit The Odn d la Patna (1833) of Buenaven- 
tura Carlos Aribau is among the eailiest if not actually 
the very first of these, and it is also the best , the modern 
Catalan school not produced anything either more 
inspired or more correct Following in the steps of 
Aribau, Joaquin Eubid y Ors {Lo Gayter del Llobiegat), 

Antonio de Bofarull {Lo Gobltyador de Moncada), and soon 
afterwards a nnmbei of othei verse waters took up the 
lyre which it might have been feared was never to sound 
again since it fell from the hands of Auzias March The 
movement spread from Catalonia into other provinces of 
the ancient kingdom of Aiagon , the appeal of the Catalans 
of the princijiahty was responded to at Valencia and in 
the Baleauc Isles Later, the example of Provence, of the 
felibntge of the south of France, accelerated still further 
this renaissance movement, which received official recogni- 
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tion la 1859 by tbe creation of the jochs Jloials, m which 
prizes are given to the beat competitors in poetry, of 
whom some succeed m obtaining the diploma of mesire en 
gay sabei It is of courae impossible to foresee the futuie 
of this new Catalan literature, — whether it is indeed 
destined for that brilliant career which the Catalans them- 
selves anticipate In spite of the unquestionable talent 
of poets like Maiiano Aguilu (Majorca), Teodoro Llorente 
(Valencia), and, among the jounger of them, Jacinto 
Verdaguer (Catalonia), author of an epic poem Atlantlda, 
and of veiy fascinating Cants 2Iishchs, it is by no means 
certain that this generation will be succeeded by another 
to foUow in its foot&teps, or that such a lestoration of a 
provincial literature has much chance of permanence at 
the very moment when all the peoples of Europe aie tend- 
ing rather towards unity and centralization in the matter 
of language At aU events, in order to secure even a 
comparative success for such a revival, it would be well 
if the language serving as its instrument were some- 
what more fixed, and if its writers would no longei 
hesitate, as they at present do, between a jiretentious 


archaism and the incorrectness of the most vulgar col- 
loquialism The few attempts of modern Catalans in the 
direction of romance writing and dramatic composition 
have not hitherto been particularly felicitous, and have 
not led to anything noteworthy 
Bibliorji aphy — Jose Eodiiguez, Billioteca Valentina, 1 vol fol , 
YaltiKix, 1747, Ximeno, E^critoies del Ilcyno de Valencia, 2 vois 
ful , Valencia, 1747-49, Fuhtei, Bibhoteca, Valenuana, 2 vols fol , 
Valencia, 1827-30, Tones An\a.t, Mcmoiias pai a ayudai d Jot mar 
uii JDiccionano Coiticodo los Escritoi cs Catalanos, Baicelona, 1836, 
supplement by J Cormmas, Buigos, 1849 , F E Camhouliu, 
Essaisiir Vllibtoiie dela, Litteiature Catala.ic, Pans, 1858, A Hel- 
fcriich, Baymond Lull und die Anfangc dn CataloiiLschcn Litciatw , 
Berlin, 1858 (compare on the last tivo vioiks the aiticle by Au 
Ebeit in ihe Jahrb f i omanisclie u entjhbche Litciatui, ii 241), 
Manual Mila y Fontanals, De los Tioiadoicb cii Espaha, Baicelona, 
1861, Id, “ Catalanische Dichtei ” (14th and 15th centimes), in 
Jahib f rOiii Lit, v 137, Id, “ Eesenya Histdnca Ciitica den 
Antichs Poetas Catalans,” in the Jocks Eloials of Baicelona lor 
1865 , Id , vaiions aiticles in the Revue ties Langucs Romanes , P 
Meyer in Romania, passim, Moiel-Fatio, ibid Foi the modern 
period see Joaquin Kubio y Ois, Sieve Reseiia del Actual Renaci- 
miento de la Rengua y Liteiatura Catalanas, Baicelona, 1877, and 
Tnhino, Sistona del Ramacimieato Liteiario Oontcmpoi aneo en 
Gataluna, Baleaies, y Valencia, Madrid, 1879 (AM F ) 
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Catalan language, 347 
Catalan liteiatuie, 362 
Catalonia, 325 
Cattle, 300 
Celtiben, 305 
Cervantes, 356, 3o7, 358 
Charles 1 , 328 
Charles II , 333 
Chailes III , 840 
Chailes IV , 342 
Charles of Viana, 324 
Chivalry, books of, 354 
Chnstumitj, earlj, 311 
Chnstina, 345 
Chionicles, 354, 363 
Church, 303 
Old, 816, 353 
CUmate, 296 
Colonies, 298, 327 
Columbus, 327 
Commerce, 302 
Communes, rismg of, 328 
Cmsaders, 316 
D’Aianda, 341 
Don Quixote, 358 
Drama, Castihan, 356, 358 
Education, 303 
Ehzaheth Eamese, 337 
England,interventions of, 
336, 338, 344 
Espartero, 346 
Espmel, 358 
Esproiiceda, 361 
Eximeniz, 3b4 
Exports, 302 
Family compact, 339, 342 
Eaima, 297 

Ferdinand I (Aragon), 
324 

Feidmand I (Castile), 
315 

Ferdinand HI , 317 
Feidmand IV, 319, 354 
Ferdinand V and Isa- 
bella, 325 


FerdinandVI (Spain),339 
Ferdinand 'VTI , 345 
Fejjoo, 360 
Finance, 304 
Fisbeiies, 300 
Floia, 296 
Florida Blanca, 340 
Forests, 297 
Franks, 307 
French invasion, 344 
Fruit, 300 

Gahcian dialect, 352 
Game, 297 
Garcia, Vicens, 304 
Geology, 295 
Germany, relations with, 
329 

Godoj, 342 
Gongoia, 357 
Gonzales, 361 
Gothic rule, 308 
Goveimneht, 303 
Grecian, 360 
Granada, 318 
Gnvman, Perez de, 354 
Hammudite dynasty, 315 
napsburg line, 327, 334 
Haihonis, 293 
Henry II (Castile), 320 
Henry IH -IV, 321 
Henry of Trastamara, 320 
Hermandad, 326 
Herrera, 357 
Hisham II , 814 
Hispania, 304 
Histoncdlwoits, 359, 363 
History, 304 
Hitu, Peiez de, 368, 

Impel ts, 302 
Inquisition, 329, 345 
Isabella I, 325 
IsabeUa II, 345, 346 
Italian possessions, 327, 
339 

James I (Aragon), 317, 
322 

James II , 323 
Jenkins’s ear, war of, 339 
Jesuits expelled, 341, 
lestored, 345 
Jews, 308, expelled, 326 
Joanna Hennquez, 324 
Joanna la Beltraneja, 
325 


Joanna of Castile, 327 
John I (Aiagon), 323 
John II , 324 
John I -II (Castile), 331 
John, Don, of Austiia, 
I 332 

Joseph Bonapaite, 344 
Jxmta, Holy, 328 
Justice, 304 
Lakes, 295 
Language, 346 
Larra, 361 
Law, 304 
Leon, 311 

Leon and Castile, 317 
Leonese dialect, 351 
Letter iviiters, 359 
Literatuie, 352 
Live stock, 300 
Lope de Vega, 357, 358 
Lopez de Ayala, 363 
Lopez de Ubeda, 367 
Louis XTV of Fiance, 
335 

Lucas of Tuy, 354 
Luis de Leon, 357, 860 
Ldlly, 363 
Lnzan, 360 
Manuel, Juan, 354 
Manufactures, 301 
March, Auzias, 363 
Maria Anna, 332 
Maria Louisa, 342 
Mana Theresa of Austiia, 

Manana, 359 
Mm tin of Aragon, 323 
Martinez de Toledo, 355 
Martorell, 364 
Mayans y Siscar, 360 
Mendoza, 357, 359 
Mesta, La, 334 
Methuen treaty, 336 
Mmerals, 300 
Mohammed, 312, 314 
Mohammedan rule, 309 
Mohna, Mana de, 319 
Montalvo, 355 
Montemayor, 357 
Moors, 310 , expelled, 
3d0 

Moiatm, 361 
Monseoes, 330 
Mountains, 294 


I Muntaner, 363 
Musa, 312 
Nahano, 356 
! Naples acquired, 327 
Napoleon I , lelations 
with, 343 

Nav dire, 312, 824, 325 
Nav arrese- Aragonese 
dialect, SSI 
Nav igation, 3U2 
Navy, 303 

Nethei lands, lelations 
vvith,32S, 332 
Nimegiien tieatj, 333 
Olivaies, 831 
Omajjads, 310 
Oidoiio I -III , 311 
Oviedo, 311 
Padilla, Juan de, 828 
Padilla, Maim de, 320 
Papacy, lelations with, 
316 

PatiRo, 338 
Pedio I (Aiagon), 317 
Pedro HI , 322 
Pedro IV , 323 
Pedro I (Castile), 320 
Peninsular Wai, 344 
Peiez, Antonio, 329 
PInlip 1 , 827 
Philip II , 329 
Philip III , 330 
Phihp IV , 331 
Phdip V , 335 
Physical features, 293, 
297 

Picaresque novels, 315 
Poetry, 353, 360, 363 
Pohsh succession, 338 
Population, 298 
Portocarreio, 335 
Portugal, relations with, 
329, 332, 333, 343 
Portuguese language, 
351 

Post ofBoe, 303 
Piagmatio sanction, 338 
Provinces, 298 
(Quadruple aUianoe, 337 
Quevedo, 357, 360 
Quiflones de Benevente, 
359 

Qmntana, 361 
[ Eailways, 303 


Ramil 0 I -III, 811 
Religion, 303 
Richelieu, 301 
Rippeida, 338 
Rivas, 362 
Rivers, 295 
Roads, 303 

Rodriguez of Toledo, 354 
Roig, 363 
Rojas, 356, 359 
Roman mle, 305 
Romances, 354, 357, 363 
Rome, papal, relations 
with, 315 

Rosa, Martinez de la, 861 
Rueda, 356 
Rmz, 353 

Ruiz de Alai con, 359 
Sancho IV (Castile), 319 
Sancho I (Leon), 311 
Sancho the Gieat, 312 
Sannazaro, 367 
Santillana, 355 
Santoh, 353 
Seven Years’ Wai, 339 
Seville tieaty, 338 
Sheep, 300 
Shipping, 802 
Sienas, 294 

Siete Partidas, 318, 854 
Solelrndn, 315 
Spanish marriages, 346 
Spanish succession, 334 
Steppes, 297 
Sugai cultuie, 300 
Tellez, 358 
Theatie, 356, 358 
Thirty Years’ War, 331 
Tirso de Mohna, 359 
Union of kmgdoms, 325, 

326 

Utiecht, treaty of, 336 
Valdds, 360, 361 
Vega, Garcilaso de la, 357 
Vega, Lope de, 357, 358 
Vidal, 303 
Visigothic lule, 308 
Wellmgton, 344 
West-Gotluo rule, 308 
West Indies discoveied, 

327 

Wme, 209 
Ximenes, 327 
Zurita, 369 


SPALATIN, (3-eorgb (1484-1545) George Burkbardt, 
a suboidinate figure of some interest in the history of the 
Eeformation in Germany, was boin on January 17, 1484, 
at Spalt (whence he assumed the name Spalatinus), about 
25 miles from Nuremberg, where his father was an artisan 


He went to Nuiemberg for education when he was thirteen 
years of age, and two years afterwards to the university of 
Erfuit, where he took his bachelor’s degree within a year, 
m 1499 There he attracted the notice of Marschalk, the 
most influential professor, who made Spalatin his amanu- 
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emis and took him to Wittenbcig In 1505 Spalatm went 
to Eifurt to study juii&piudence; lecommended to 
Miitiauus, and "was welcomed by the little hand of German 
liumamsts of whom Mutianus was chief His fiiend got 
him the post of teacher of j oimg monks in a convent m the 
Geoigeiithal and pa&toi in the high church there In 150S 
he was oidamed priest by Bishop John -von Laasphe, wdio 
had ordained Luthei He had no great love foi convent 
or pastoial w'oik, and in 1509 hlutianus lecommended him 
to Fiederick the \yisej the electoi of Saxony, who employed 
him to act as tutor to his son, the future electoi, John 
Fiederick This appointment leally detei mined Spalatm’b 
life and woik He speedily gained the confidence of the 
famous electoi, who employed him in many afiairs He 
sent him to AYittenbeig m 1511 to act as tutoi to his 
nephews, and proem ed foi him a canon’s stall in Altenberg 
In 1512 the elector made him his libraiian This bionght 
him into coire&pondence with a laige number of Iiteiaiy 
men, and he began to collect all kinds of literaiy and espe- 
cially of histoiical infoimation, of which he made exten&ne 
use ktei in his chionieles He was piomoted to be couifc 
chaplain and confidential secietaiy to the elector, and took 
charge of all his piivate and public cone&pondence He 
thus became one of the most impoi fcant men at the elec- 
toi al couit, which then was the ceiitie of Geimau life 
Spalatm had nevei caied foi theology, and, although a 
puebt and a pieachei, had been a meie humanist It was 
to Luthei that he owed his awakening to the leality of a 
spiritual life How he fiist became acquainted with the 
reformei it is impossible to say — probably at Wittenberg , 
but Luther fiom the fiist exeicised a great power over 
him, and became his chief counsellor in all moial and 
religious matters His letteis to Luther have been lost, 
but Luther’s answeis remain, and are extiemely luteiest- 
iiig Spalatm was Luthei ’& devoted fiiend during the 
stouniest days of the Baformatioii, and was the means of 
bringing the great electoi to take the side of the out- 
spoken piofessor lu his university of Wittenberg He 
read Luthei ’s writings to the elector, and tianslated for his 
benefit those in Latin into Geiinan He accompanied 
Fiedeiick to the diet of Augsburg, and shaied in the 
negotiations with the papal legates, Cajetan and hliltitz 
He was with the electoi when Charles was chosen empeioi 
and wdieii he was crowned He was with his mastei at 
the diet of Worms In shoit, he stood beside Fiedeiick 
ns his confidential adviser in all the ti cabled diplomacy of 
the eaiiiei yeaia of the Eeformakon Singulaily cautious, 
peihaps timid, befoie the ciisis came and while it could 
be averted, Spalatm found coinage when the ciisis had 
come He would have dissuaded Luther agam and again 
fiom publishing hooks oi engaging in overt acts against 
the papacy, bub, when the thing was done, none was so 
ready to translate the book, or to justify the act 

On the death of Fiedeiick the Wise, Spalatm was as 
much engaged in diplomatic service as before, hut he no 
longei lived at court He went into residence as canon at 
Altenberg, and incited the cliaptei to institute reforms some- 
what unsuccessfully He married lu the same yeai During 
the later poition of liis life, fiom 1526 onwards, he was 
cliiefiy engaged in the visitation of chiuelies and schools m 
electoral Saxony, lepoitmg on the confiscation andapphea- 
tion of ecclesiastical levenues His piactical expeiiencein 
German affaiis made him very successful m his delicate task, 
and he was abked to undertake the same woik for Albertine 
Saxony He was also permanent visitor of Wittenberg uni- 
veisity, and made an annual repoit of its condition to the 
electoi Shoi tly befoie his death he fell into a state of pro- 
found melancholy, and died Jaiiuaiy 16, 1545, at Altenberg 
Spalatm left behind liiiii a laige unmbor of liteiaiy lemains, 
both published and unpublished His oiigiual writings aio almost 
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all historical A list of them nia}' be found m Seelhomds Geo'ige 
Spcdatui als sacks Histoiiorjiapli, 1S7S Theie is no good life of 
Sjnlatin, noi can theie he until his letteis have been collected and 
edited, a noik still to he done 

SPALATO (Slav Spht), a city of Dalmatia., at the 
head of one of the thiiteen departments (area 130 squaie 
miles, population in 1880 31,003), is situated on the 
seaward side of a peninsula lying between the Gulf of 
Biaza and the Gulf of Salona Though not the capital, it 
is the most impoitant city m the piincqiality, is the see of 
a bishop, has a valuable museum of antiquities, and carries 
on an extensive tiade in wine and oil Since 1879 it has 
been the teiminus of a lailway lunning uoithwauls to 
Sehenico and Siveiic Built on the low ground at the 
head of a beautiful bay, and thrown into relief by a back- 
ground of ijictuiesque hills using close behind, Spalato 
has a sinking sea-fiout, in which the leading feature is 
still the luined facade of the great palace of Diocletian, 
elected in 303 a d , to which the city owes its origin In 
ground plan this i& almost a square, with a quadrangular 
towel at each of the tom coineis “Its faces coriesponcl 
neaily with the foui points of the compass The south 
fiont (towaids the haibom) measures 621 feet, oi, with 
the toweis, 598 feet 8 inches, and the eastern and western 
sides are each 705 feet 8 inches ” (Wilkinson) The 
area included is 348,175 squaie feet, oi, compiising the 
toweis, 352,614 square feet, a little more than eight acres, 
or lather less than the area of the Escoiial Theie w^ere 
four 2 ji in cqoal gates, withfoui sheets meeting in the middle 
of the quadrangle, after the style of a Homan camp The 
eastern gate (Porta Aenea) is destioyed , but, though the 
side towers are gone, the mam eiitiance of the building, 
the beautiful Poita Amea, in the west fiont, is still m 
fairly good jneseivation The stieets wexe lined with 
massive ai cades The vestibule now foi ms the Piazza del 
Duomo or public squaie , to the north east of this lies the 
mausoleum (not, as the oldei antiquaries had it, the temple 
of Jupiter), which has long been the smallest and daikest 
of cathedials, and to the south-east is the temple of 
jEsculapius, which seived oiiginally as a kind of couit 
chapel and has long been transformed into a baptistery 
Aichitectuially the most impoitant of all the many striking 
features of the palace is the aiiangement in the vestibule 
by which the supporting aiclies spiing directly fiom the 
cajiitals of the laige giamte Coiinthian columns This, 
as fai as the known lomams of ancient art aie conceined, 
IS the first instance of such a method , and thus, in Mi 
Freeman’s woids, “ all Gothic and Homanesque aichitectuie 
was m embiyo in the biam of Jovma oi his architect ” 

The name Spalato, oi Spalatio (aveiy old spelling), wlixcli used 
to be explained as a coiiuption o£ Salouai Palntiiun, is pietty cei- 
tamlyoi difieienfcongin—llio oldest foiiu extant being Aspahitlnim 
(Constantine Poiiiliyiogeuitns) and oaily vauants Spalatlion, Spa- 
latluon, Spalatium (Gcog) Hm ) Di Evans suggests a connexion 
with Aspaiatlius (the name of a piickly sluiib) ox peihaps with 
Asplialtus blot long aftei Diocletian’s death the buildings seem to 
have been turned into an imjieiial cloth faetoiy, and as most of 
the woikeis woie women we laid it called a gyniccixcm {Noictm) 
About 4 miles fiom the palace lay the aiioiont city of Salona {^a\S)Pa 
01 2a\<3vat), which consisted of tuo gaits, the caihoi Roman city 
to the west and a latci poition incoipoiatod piovious to the time 
of the Antomnes Theie aio still lemaius at Salona of ancient city 
walls, an amplathcatie, &c , and a long luio of walls extending 
“fiom the western side of the city foi a mile and moio neaily along 
the piesent load to Tran (Tiagunum) ” Tho purpose of tins line 
of walls IS not evident, and the date of its constiiiction has been 
the subject of much discussion Mi Freeman is disposed to considei 
them Roman woikmanslup 

Salona in its best days was one of the chief poits of the Adiiatic, 
on one of tho most central sites in tho Roman world Made a 
Roman colony nftoi its second capUiio by the Romans (B c 78), it 
appears as Coloiua Martia Julia and Oolonia Claudia Augusta Pia 
Veteranorum, and bears at diffeient peiiods tho titles of lespublica, 
conventus, metropolis, picefectiira, and prAtormm In Ohiistian. 
times it became a bishop’s see , and St Doimo oi Domnras, its first 
bishop, still gives his name to the cathedral of Spalato Tho city 
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•nas taken by Odoacei in 4S1 and L 3 Totila in the 6 th ccntiin 
Recoveied by Justinian in 535, it in 54i and 552 the staiting- 
poiat of Belisaiius and oSTaisesfoi then Italian expeditions In the 
7 th centuiy Saloiia n as completely dcsti oj ed bj the Ai art, but the 
empty palace of Diocletian alloided an nsjUiiu foi its inhabitants 
The limits of the building pio\ ed sutncient foi the nen city up to 
the time that it passed undei Hungaiiaii and Yeiietian piotection 
Hungaiuin additions maj still be seen abo\e the Poiti Aiiiei , and 
the Inge octagonal tonei beai^ the name of Tone d’Haivoje lioni 
the Bosnian geneial v,ho ivas cieated duke of Spalato by Ladislaiis 
The Venetians enclosed the tow n with legulai ciiit iins and bastions 
in 1645-1670 About 1807-1800 the cistle was dismantled and 
parts of the walls weie tin own down 

See Uobeit Wam, of tue Paiai-t, ff Biucletum, 17i)4, Cis as indLaMllLt, 
Voyitge Fittoiesqas et IIn'o) ir/ut de TMut, Iso.*, > 11 , Dalmatia an I 

Monttnetjio, lS4s , Fiteman, ZliPorual £ siwf, "il seiits, 1ST'>, and Siitjedanl 
^biyhbow Landi, of Vtiute, ISsl Both the fiist mentioned woiks coat iin 
magnitieent news and icstoi itiuns of the aichitectme of the j dace 

SPALDING, a maiket-town of Lincolnshire, England, 
m the Parts of Holland, is situated on the liter Welland, 
and on the Gieat Noithein and Great Eastern Piaihvays, 
93 miles from London The toiyn, standing in the heait 
of the Pens, is the centre of a iich agricultural distuct 
Amongst the public buildings are five chmclies, the John- 
son hospital (1881), the coin exchange (1856-57), the 
buildings of the mechanics’ institute and of the Chiistian 
association and literary institute, and the district union- 
house The parish church of St Maiy and St Nicholas was 
built in 1281: and lestored in 1865-66 The adjoining 
lady chapel (St hlaiy and St Thomas a Bechet) was built 
in 1315, m 1588 it was appiopiiated foi the giammai 
school endowed m 1568 by John Blanke and again in 
1588 by John Gamlyn A new giammar school \ia& 
elected in 1881 Spalding has had a piison for upwaids 
of 600 years, the present building, elected in 1824-25, 
was closed m 1884 The Welland is cio&sed at Spalding 
by two stone bridges The existmg high budge, con- 
structed in 1838, took the place of a wooden erection 
dating Jroin the end of the 17th ceiitniy , tins last was 
built on tbe site of an older Pioman budge of two aiches, 
the foundations of the centie piei of which were disclosed 
when the wooden bridge W'as coustiucted The popula- 
tion of the town in 1871 was 9111, and in 1881 9260 

In 1051 Tirol old of Bockenhale (now Bueknall, near Hoinca&tlc) 
gave his castle of Spalding and the chapel attached to itas a cell 01 
monastery for the Benedictines of Crow land Out of this giew the 
piiioiy, which, howeiei, was dissolved m 1535 , the last fiagments 
of its ruins were lemoved in 1S32 About two miles noith-east of 
Spalding stands the mined chapel of Wykehain, dedicated to St 
Kicholds and built in 1311 by Piioi Clement Hatfield The build- 
ing IS of the Decorated peiiod, and has been roofless since 1782 , its 
inteiior dimensions are 43 feet long by 22 feet wide , the W'alls aie 
44^ feet high Each side contains thiee three light windows with 
moulded flowing tracer y, and each end one foui -light wuidow of 
siniilai chuiactei The only one which retains its original mullions 
and tiaeery is the centie window on the south side Aftei the Con- 
quest the estates and pnoiy of Spalding weie given by William I 
to Ivo Tailbois, who found such a stout antagonist in Herewaid the 
Wake, lord of Biunue 01 Bourn 

SPALDING, William (1809-1859), logician and 
liteiary historian, was born in Aberdeen in 1809 Aftei 
a thorough education at the giammai school and at 
Marischal College there, he came to Echnbnigh in 1830, 
where he was called to the bar in 1833 In that yeai he 
published a Lette?' on Shalespeare’s Aidhoislivp oftliA Two 
Ifohle Kinsmen, which, by its critical acumen and the 
knowledge of the old diamatists which it displayed, 
attracted the notice of Jeffrey and procured the author 
an invitation to become a contributor to the Edinburgh 
Review Before settling down to the business of the bar 
he undertook a prolonged Continental tour He vyas ^ 
absent fifteen months, the greatei pait of the time being 
spent in Italy, and in 1841 the fruits of his stay appeared 
in three volumes entitled Italy and the Italian Islands 
fi om the Earliest Ages to the Present Time This learned and 
comprehensive work went through five editions m a few 
years. His attempts to gam a legal practice not proving 
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' successful, he hecanie a candidate in 1 838 foi the chan 
of rhetoiie in Edinhuigh university, which he held till 
1815, when be was appointed professor of logic m the 
nniveibity of St Andiew& He held the latter post till his 
death on the IGth November 1859 

Besiiles the works alreatly inentionecl, and vanous articles 
contiibuted to the Edinbunjh Aemm •md Bladkwoocl’ s Marjazine, 
he was the author of a concise Eistonj of Biicjhsli Literatim e, w’hich 
has many meats and has been much used as a text book He also 
wiote the ai ticks ‘ Logic ” and “ Rhetone” (as w'ell as a nunibei 
of liteiaiy biogiaphies) toi the eighth edition of the Eticyclopsedia 
Biituiiiiiai The foiinci article, wiitten mainly on Hamiltonian 
lines, constitutes a &jsteinatic tieatiso on Eoimal Logic, and is 
honoiiuibly distinguished by its cleai srientific exposition By 
these two ai tides and his UiUonj of B/ujlish Liter atime Spalding 
Is chiefly lemembeicJ 

SPALLANZANI, L^zako (1729-1799), is one of the 
most impoitant and ceitaiuly al&o one of the most pictur- 
esque figures in the history of science during the 18th cen- 
tury Born at Scanchano m Modena in 1729, he was at 
fiist educated by his father, who was an advocate At 
the age of fifteen he was sent to the Jesuit college at 
Beggio di Modena, and was pressed to enter that body 
He went, howevei, to the university of Bologna, where 
his famous kinswoman Lama Bassi, was professoi, and it 
IS to hei influence that his scientific impulse has been 
usually attributed With her he studied natmal philo- 
sophy and mathematics, and gave also gieat attention to 
languages, both ancient and modem, but soon abandoned 
the study of law, and aftei wards took orders His 
lepntation soon widened, and in 1754 he became professor 
of logic, metaphysics, and Greek in the univeisity of 
Heggio, and in 1760 was tianslated to Modena, wheie he 
continued to teach with gi eat assiduity and success, hut 
devoted his whole leisure to natural science He declined 
many offeis fiom other Italian universities and fiom. St 
Peteisburg until 1768, w^hen he accepted the invitation of 
Maiia Theresa to the chan of natmal history m the uni- 
versity of Pavia, which was then being reorganized He 
also became duectoi of the museum, winch he greatly 
eniiched by the collections of his many journeys along tbe 
shoies of the Mediterranean In 1785 lie was invited to 
succeed Valhsneii at Padua, but to retain Ins sei vices his 
sovereign doubled his salary and allowed him leave of 
absence for a visit to Tuikey, where he remained nearly a 
yeai, and made many observations, among which may be 
noted those of a copper mine in Clialki and of an iron mine 
at Piincipi His return home was almost a triumphal pro- 
gress at Vienna he was coidially leceived by Joseph 11, 
and on leachmg Pavia he was met with acclamations outside 
the city gates by the students of the univeisity During 
the following yeai his students exceeded five hundred His 
integrity in the management of the museum was called lu 
question, but a judicial investigation speedily cleared his 
honour, to the satisfaction even of his accusers In 1788 
he visited Vesuvius and the volcanoes of the Lipaii Islands 
and Sicily, and embodied the results of his leseaiches in a 
large woik published four years latei He died from an 
apoplectic seizure, in 1799, at the age of seventy 

His mdefatigable exertions as a traveller, lus skill and good for- 
tune as a colleetor, his biiUiance as a teacher and expositoi, and his 
keenness as a contioversiahst no doubt aid largely in aceoniiting 
foi Spallanzam’s excejitional fame among his contempoiaiies, j^et 
greatei qualities weie by no means lacking His life was one of 
incessant eager questioning of natuie on all sides, and Ins many 
and varied noiks all beai the stamp of a fresh and oiiginal genius, 
capable of stating and solving problems in all departments of 
science,— at one time finding the true explanation of “ducks and 
diakes ” (formeily attiibnted to the elasticity of water) and at 
another helping to lay the foundations of our modern vnleanology 
and meteorology His main discoveries, however, weie m tbe field 
of physiology he wiote valuable and suggestive papers on res^ma 
tion, on the senses of bats, &c , while his highly nnportant con- 
troveisy with. Heedham and Buffon, in which he experimentally 
disproved the occurrence of spontaneous generation, has been already 
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referred to u:ader Abiogekesis la this regard also lie -w as led to 
pay coasideraWe atteatiou to the infasoiial animalcules His gieat 
i\ork 5 however, is the Dissoiatioiii de Fisita Aniimle e VegUcde 
(2 wols , 1780} Heie he first mtei preted the piocess of digestion, 
which he proved to he no mere mechanical process of tiituration, 
but one of actual solution, taking place pniaanly in the stomach, 
by the action of the gastric juice Terifying this by the important 
experiment of artificial digestion outside the stomach in sealed tubes, 
he was attacked by John Huntei, but emeiged victorious fiom the 
encountci Of no less importance aie liis researches on repiodnc- 
tion, ill which he expeiimen tally settled the relative functions of 
the ovum and the spermatozoon See RnPROiucuojr 

SPANDAU, a strongly-fortified town in the province of 
Brandenburg, Prussia, is situated at the confluence of the 
Havel and Spiee, 8 miles to the north-west of Berlin It 
has recently been converted into a fortress of the first 
da&Sj and is now the key of the defences of the capital 
The Julius tower m the citadel, which is sunounded by 
water, contains the imperial war treasure (Reichskriegs- 
schatz), — a bum of £6,000,000 in gold, kept in readiness 
for any warlike emergency Besides numerous barracks, 
Spandau contains various military establishments appio- 
pnate to an important garrison town, and its chief 
industries are connected with the preparation of munitions 
of war The Government factories for the manufacture 
of small aims, artillery, gunpowder, <kc, cover upwards 
of 200 acres, and employ about 4000 woikmen The 
other ludufatries are not very important, they comprise 
miscellaneous manufactures, fishing, boat-buildmg, and 
some shipping on the Havel The population in 1885, 
including the garrison of nearly 4000 men, was 31,463 
Spandau is ons of the oldest places m the Altmark, and received 
town-lights 111 1232 It afterwaids became a iavouiite residence 
ot the liohenzollein electoia of Biandenbmg, and was foitified in 
1577-83 In 1635 it surrendered to the Swedes, and m 1806 to 
the French A slioit investment in 1813 restoiedxt to Piussu 
The population in 1816 was 6250 
SPANGENBERG, August Gottlieb (1704-1192), 
Count Zmzendorf’s successoi, and bishop of the Moravian 
Brethren, was bom July 14, 1704, at KlettenLerg, on the 
south of the Harz Mountains, where his father was comt- 
preacher, and ecclesiastical inspector of the grafschaft ot 
Hohenstem Left an oxphan at the early age of ten, he 
was sent to the excellent high school at Ilefeld, and 
passed thence (1722), in pooiest circumstances, to Jena to 
study law Prof Buddeus received the poor youth into 
his family, and a “stipendmm” was piocured for him 
Theology rather than law was his natural destination, and 
it needed only the impulse of the remark of Buddeus that 
the inevitable prospect before a tiue theologian is ignominy 
and trial to convert the student of law, who was pro- 
foundly exercised with religious conflicts, into a student 
of theology Somewhat after the mannei of the Wesleys 
at Oxford a little later, he studied the mystics, read the 
Bible, observed rigid devotional exercises, sought to 
quicken his sense of sm, avoided taking the Lord’s 
Suppei with unbelievers in the Lutheian Chuich, and 
took an active part in a religious union of students and m 
schools for poor children just outside Jena He took his 
degree in 1726, and began to give free lectures on theo- 
logy 111 1727 he made the acquaintance of the Moravian 
colony at Herinhufc and its head, Count Zinzendoif A 
“collegium pastorale practieum ” for the caie of the sick 
and poor was in consequence founded by him at Jena, 
which the authorities at once broke up as a “Zmzen- 
dorfian institution ” But Spangenberg’s relations with 
the Moravians were confirmed by several visits to the 
colony, and the accident of an unfa voiu able appeal to the 
lot alone pi evented his appointment as chief eldei of the 
community, Mai eh 1733 Meanwhile bis free lectures in 
Jena met with much acceptance, and led to an invitation 
fiom Gotthelf Prancke to the post of assistant professor 
of theology and supeuntendenfc of the educational depait- 
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ment of his orphanage at Halle H e accepted the invitation, 
and entered on his duties in September 1732 But it 
soon appeared that the differences between the Pietists of 
Halle and himself were far too serious to admit of any 
harmonious co-operation He found their religious life 
too foimal, legal, external, and worldly, and they could 
not sanction his comparative indifference to doctrinal 
correctness and his incurable tendency to sepaiatism m 
church hfe Spangenberg’s participation in private obser- 
vances of the Lord’s Supper brought matters to a crisis 
TTia intimate connexion with Count Zinzendorf was made 
a furthei charge against him His preaching was pro- 
nounced “singulai,” and an ‘‘affected humility towards 
common people” obnoxious He was offeied by the 
senate of the theological faculty oi Halle the alternative 
of doing penance before God, submitting to his superiors, 
and separating himself from Zinzendorf, oi leaving the 
matter to the decision of the king, unless he pi ef erred to 
“ leave Halle quietly ” The case came before the kiug, 
and on April 8, 1733, Spangenberg was conducted by the 
military outside the gates of Halle At first he bent his 
steps to Jena, but Zinzendorf at once sought to secuie 
him as a fellow-labourei, though, with that “Jesuitry” of 
which Wesley subsequently complained, the count wished 
to obtain from him a declaration which would remove 
from the Pietists of Halle all blame with regaid to the 
disruption Spangenberg found amongst the Moravians 
his life-work He coiild amongst them carry out his 
fundamental principle that the churches are but spheres 
in all of which Christians aie to be found, and that the 
one church of Christ is only where believers live in 
Christian fellowship He joined the Moiavians at a 
moment when the stability of the society was threatened, 
and a wise organivei, enterpusing missionaiy, and theo- 
logical teacher was imperatively required He became 
its theologian, its apologist, its statesman and coriector, 
through sixty long years of incessant labour Foi the 
first thirty years (1733-62) his work was mainly devoted 
to the superintendence and organization of the extensive 
missionary enteipinses of the body in Germany, England, 
Denmark, Holland, Surinam, Georgia, and elsewhere 
His missionaiy work tended to still further modify and 
bioaden his theological opinions, unsatisfactoiy as the 
Pietists of Halle had found them in 1733 It was on 
an island off Savannah that Spangenboig startled John 
Wesley with his questions and profoundly influenced his 
entire futiue career One special endeavour of Spangen- 
berg in Pennsylvania was to bring ovei the scattered 
Schwenkfeldians to his faith In 1741-42 he was in 
England collecting foi his mission and obtaining the sanc- 
tion of the aichbishop of Canterbury. During the second 
half of tins missionaiy period of his life he superintended 
as bmhop the churches of Pennsylvania, defended the 
Moravian colonies against the Indians at the time of war 
between France and England, became the apologist of his 
body against the attacks of the Luthexans and the Pietists, 
and did much to moderate the mystical extravagances of 
Zinzendoif, with which his simple, iiractical, and healthy 
nature was out of sympathy The second thirty years of 
his work (1762-92) were devoted to the consolidation 
of the German Moravian Church Zinzendorf’s death 
(1760) had left room and need for his labours at home 
At Herrnhut there were conflicting tendencies, doctrinal 
and practical extiavagances, and the organization of the 
biethren was very defective Spangenberg proved him- 
self to be the man requiied In 1777 he was commis- 
sioned to draw up an fratrmx^ or compendium 

of the Christian faith of the United Brethren, which was 
published two years afterwards and became the accepted 
declaiation of the Moravian belief, As compared with 
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Zinzendorf’s own writings, this book exhibits the finer 
balance and greater moderation of Spangenberg’s nature, 
while those offensive descriptions of the relation of the 
sinner to Christ in which the Moravians at first indulged 
are almost absent from it In his last years Spangenberg 
devoted special attention to the education of the young, in 
which the Moravians have since been so successful He 
died at Berthelsdorf, September 18, 1792 In addition 
to the Idea Fidei Fiatium, Spangenberg wrote, besides 
other apologetic books, a Declai atioii uhei die zeiiher gegen 
uns ausgegangenen Besclmldtgungeni (Leipsic, 1751), an 
Apologetisohe Schhisssch ift (1752), Leben des Graven Zvn- 
zendorf (1772-75) , and his hymns are well known beyond 
the Moravian circle 

See Eisler, Ldim, Spang&nlergs, Barby, 1794 , K F Leddeibose, 
Das Leben Spangeiibei gs, Heidelberg, 1846 , Fuck, Beitiage zur 
Lebensgesihichte A G Spangenbeig's, Halle, 1884, Herzog-Plitt’s 
Realencyl-lopache, s v “ Spangenberg ” 

SPAEROW (A S Spearioa , Icel Spon , Old High 
Germ Spai o), a word perhaps (like the equivalent Latm 
Passei) originally meanmg almost any small bird, but 
gradually restricted m signification and nowadays m 
common English applied to only four kinds, which are 
further differentiated as Hedge-Sparrow, House-Sparrow, 
Tree-Sparrow, and Eeed-Sparrow — the last being a Bunting 
(vol IV p 525) — though when used without a prefix the 
second of these is usually intended 

1 The Hed&e-Spaerow, called '‘Dunnock” m many paita of 
Biitain, the Accentm modulans of ornithologists, is the little 
brown backed bud with an iron-giey head and neck that is to be 
seen, in neaily every garden throughout the country, unobtrusively 
and yet tamely seeking its food, which consists almost wholly of 
insects, as it progresses over the CTound in short jumps, each move- 
ment being accompanied by a slight jerk or shuffle of the wings 
Though on the Continent it regularly migrates, it is one of the few 
soft-billed birds that reside throughout the year with us, and is 
one of the earliest breedeis,— its well-known greenish-blue eggs, 
laid in a warmly-built nest, being recognized by hundieds as 
among the surest sims of returning spring , but a second or even 
a third biood is produced later The cock has a sweet but lathei 
feeble song , and the species has long been accounted, though not 
with accuiacy, to be the most common dupe of the Cuckow 
Several other species are assigned to the genus Accentoy , but aU, 
except the Japanese A oulxdus, which is the counterpart of the 
British Hedge-Sparrow, inhabit more or less locky situations, and 
one, A collaris oi alpimcs, is a denizen of the higher mountain- 
langes of Europe, though it has several times stiayed to England 
The taxonomic position of the genus is regarded by some system- 
atists as doubtful , but to the present writer there seems no good 
reason foi lemoving it from the group which contains the Thrushes 
and Waibleis ( Turdidas and Sylmidae), to which it was long referred 

2 The House-Spaeeow, the Fnngilla domestica of Lmnseus and 
Passei domestiais of modern authors, is far too well known to need 
any description of its appearance or habits, being found, whether 
in couiitiy 01 town, moie attached to human dwellings than any 
other wild bud , nay, more than that, one may safely asseit that 
it IS not known to thrive anywhere far away from the habitations 
or works of men, extending its range in such countries as Northern 
Scandinavia and many paits of the Russian empire as new settle- 
ments aie formed and land brought under cultivation Thus 
questions arise as to whether it should not be considered a parasite 
thioughout the greater portion of the area it now occupies, and as 
to what may have been its native country Moreover, of late years 
it has been inconsiderately introduced to several of the large towns 
of North America and to many of the British colonies, in nearly 
all of which, as had been foreseen by ornitholomsts, it has multi- 
plied to excess and has become an intolerable nuisance, being 
uuiesti allied by the natural checks which partly restrict its 
increase in Europe and Asia Whether indeed in the oldei seats 
of civilization the House-Sparrow is not decidedly injurious to the 
agncultiiiist and hoiticultuiist has long been a matter of dis- 
cussion, and no definite result that a fair judge can accept has yet 
been reached It is freely admitted that the damage done to 
glowing crops is often enormous, but as yet the service frequently 
rendered by the destruction of insect-pests cannot be calculated 
Both friends and foes of the House Sparrow write as violent parti- 
sans,^ and the tru th will not be known until aseiies of experiments, 

1 Tlie most recent attacks upon it are contained m the various issues 
of the liepoit of Observations of Injurious Insects and Commm Oic^ 
Pests, annually made by Miss Eleanor Ormerod, and in a little 
volume healing the title of The House Sparrcno, published m 1885, 
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conducted by scientifically-tramed investigators, has been in- 
stituted, which, to the shame of numerous agiiciiltural and horti 
cultural societies, has not yet been done It is quite likely that 
the result wiU be unfavourable to the House Spairow, from what 
has been said above as to its being so dependent on man for its 
subsistence , but, while the e\il it does is so apparent, — for instance, 
the damage to npening giain-crops, — the extent of the counter- 
balancing benefit IS quite unceitain, and from the nature of the 
case is often overlooked In the South of Euiope the House- 
Spairow IS in some measure replaced by two allied species, P 
hispaniolensis and P italiee, whose habits are essentially identical 
with its owm , and it is doubtful whether the Sparrow of India, P 
tndicus, IS specifically distinct , but Africa has several members of 
the genus which are decidedly so 
3 The Teee-Spaeeow, the Fnngilla montana of Lmnseus and 
Passer inontaniis of modern writers, in appearance much resembling 
the House-Sparrow, hut easily distinguishable by its i eddish-brown 
crown, the black patch on the sides of its neck, and its doubly- 
barred wings,^ IS a much more local species, in England generally 
frequenting the rows of pollard- willows that line so many luveis 
and canals, m the holes of which it breeds , but in some Eastern 
countries, and especially in China, it fiequents houses, even in 
towns, and so fills the place of the House-Span ow Its geogra- 

phical distnbution is extensive, and maiked by some curious 
characters, among which may be mentioned that, hemg a gieat 
wanderer, it has effected settlements even in such remote islands 
as the Faeroes and some of the Outer Hebrides 

That the genus Passei properly belongs to tke Fringill- 
idse is admitted by most ornithologists, yet there have been 
some who would refer it to the Weaver-birds, Plocadee, if 
they are to be accounted as forming a distinct Family, — a 
matter which is not at all clear The American birds called 
“Sparrows” have little in common with the members of 
the genus Passes, and probably belong rather to the family 
Fmbei'zzidse than to the Fringilhdx ^ ) 

SPARROWHAWK See Hawk 
SPARTA, after Athens, was the most powerful and 
important of the Greek states Her fame rested mainly on 
her soldiers, her military discipline, her somewhat narrow 
patriotism, and her intense political conservatism, in 
general intellectual culture, in art and in everything con- 
nected with it, she was immeasurably inferioi to Athens, 
and even to some of the other Greek states, though there 
is evidence to show that a genius and a taste for sculpture 
and music were by no means wanting to her citizens Her 
eminent men were almost all eminent as soldiers, and few 
of them had any pretensions to rank as able and en- 
lightened statesmen Ho such man as Themistocles or 
Pericles ever appeared in Sparta , she produced no great 
thinkers or philosophers , the typical Spartan, in shoit, was 
a brave and well-trained soldier, with a decided simplicity 
of character and strong religious scruples, amounting to 
what we must call superstition, which from time to time 
were a hindrance to prompt action and discredited the 
state m the public opinion of Greece 

Sparta was not so much a city as a cluster of open 
villages in a plain in the heart of Laconia (see vol xi 
plate I ), in the middle valley of the Eurotas, on the west 
bank of the river, between the ranges of Taygetus and 
Parnon, and built in pait on the spurs of these mountains 
Its situation was veiy picturesque "hollow, lovely 
Lacedaemon”® is Homer's description Taygetus on the 
west rises to its greatest height of nearly 8000 feet just 
above the city, with primeval forests on its lower slopes, 
in which Spartans hunted the stag and the wild boai 
Sparta seems to have been about six miles in circuit , it 
was not, like most Greek cities, near the coast, — Gythium, 
and consisting chiefly of three essays by Mi J H G-mney, jun , 
Lient Ool C Russell, and Prof Coues, but the last has only refer- 
ence to the bebavioux of the bud m the United States of America, 
where, from the reason above assigned, its piesence was expected by 
almost all well-informed persons to be detrimental 
- A more important difference is that the two sexes have almost the 
same plumage, while in the House-Sparrow they are unlike in this 
respect 

^ Lacedsemon was simply another name foi Sparta, though some- 
times it seems to stand for the surrounding district 

XXII — 47 
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the chief port of LacoTaia, being 30 miles distant ^ nor was 
it built with anything like the compactness of an Athens 
or a Gorinth The houses for the most part stood in 
spacious gardens, an open-air life being altogether to the 
Spartan taste, and well suited to the pleasant genial 
chmate of the valley The olive still grovs to great per- 
fection in the neighbouihood, and the silk is said to be of 
particularly fine quality The monntain ranges round the 
city gave it a very strong defensive position, and for a 
long period Spaita was without walls or fortifications, 
trusting exclusively to the prowess of her citizens till she 
was seriously menaced by the victorious Macedonians in 
the 4th century bo The city was never a very splendid 
one , the houses were plain and simple and there seem to 
have been no public buildings of striking magnijficence 
There was the so-called Brazen House of Athene on a hill 
within a laige enclosure, with plates of bronze which gave 
it its name, on which, among other mythological scenes, 
were represented the labours of Heicnles and tbe exploits 
of the great twin brethren, Castoi and Pollux, who were 
specially honoured at Sparta There was the theatre, still 
to be traced m huge quadrangular blocks of stone, and 
there were poiticos and colonnades, and the chapels and 
tombs of Spartan heroes, such as Lyciirgns, Leonidas, 
Brasidas Spaita delighted to honour her worthy citizens, 
and paid them divine honours after death The site of 
the city has not been thoroughly investigated, but it is a 
question whether much remains worth, bringing to light 
What has hitherto been discovered is poor and disap- 
pointing Sparta’s gieatness as a city, as Thucydides 
(i 10) clearly implies, fell very far short of her political 
importance as a state ^ 

Sparta’s history, passing over her share in the prehistoric 
Trojan War under her king Menelaus, the hi other of 
Agamemnon, begins with the legislation of Lycurgus in 
the 9th century bo It was this, as has been explained 
m the article Ltoubgtts, which made Sparta what she 
was, a state whose aim it was rather to hold her own 
within the Peloponnesus than to launch out into doubt- 
ful enterprises far away from home Sparta was not 
naturally aggressive or ambitious, she was not easily 
roused to action even in great emergencies She was safe 
amid her mountains from the perils to which othei Greek 
cities weie exposed It would seem that in eaily days 
Argos had been decidedly the first powei in the Pelopon- 
nesus, Sparta being second to her by a long interval The 
relative position of the two states was reversed soon aftei 
the time of Lycurgus The spirit and vigour which his 
discipline infused no doubt enabled Sparta, after two 
severe wars m the 8th and 7 th centuries, to accomplish at 
last the complete conquest of Messene, the south-western 
portion of the Peloponnesus, and so to become the undis- 
puted mistress of at least two-fifths of the whole penin- 
sula By the year 600 b o Spaita was quite in the first 
rank of Gieek states, and it was generally felt that she 
had a right to take the lead in &eek politics In the 
6th century she put down the tyrants, the heads of the j 
democratic and popular party, in several Greek cities, and 
drove, for a time at least, the reforming and innovating 
Olisthenes from Athens Sparta was the steady foe of 
democracy and popular government Tke Spartans were 
themselves a small landowning aristocracy, in the midst 
of a comparatively numerous population, consisting of 
so called Perioeci (dwellers round about), the aboriginal 
inhabitants, in fact, of Laconia, and of Helots or serfs, 
taken to a great extent from the conquered Messenians 

^ Foi topogiaplucal details we must lefei the leadei to the elabo- 
rate woiks of the Geimau scholai Cm tins on the Peloponnesus and 
woiks based on them Mine’s Greece and Leake’s Morea should he 
consulted, 
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The government was highly centralized , it was wholly m 
the hands of the Spartans, the Perioeci having no share in 
it, though many of them may have themselves been land 
owners, or at any rate have held land under Spartan land- 
loids, and been well-to-do and prospeious The Helots 
were farm labouieis bound to the soil, slaves m every 
sense of the word, anything like self-iespect being 
studiously made impossible for them Spartans could put 
down a popular rising or a slave insurrection with cold- 
blooded ciuelty, and in a panic following on an earthquake 
of unusual violence in 464 there was a deliberately- 
planned massacre of a multitude of Helots for the safety 
of Sparta, carried out and executed by Spartans in person 
A calculating selfishness was a maiked trait in Spaitan 
character Sparta seems always to have put hei own 
interests before those of Greece, though she claimed to 
be the leading and lep resen tative Greek state She was 
cautious and even timid, though the courage of her indi- 
vidual citizens in war was unsurpassed Eveiy Spaitan 
was a heio on the battlefield, and a Spartan army was 
long assumed to be invincible Spaita was not much of 
a colonizing state, hut she could point to the famous city 
of Taientum in southern Italy as her offspiing, and to 
Lyctus (/Z, 11 647, xvii 611) in Ciete, whence came 
warriors to the Tiojaii War In 491, when Gieece was 
threatened with invasion by Persia, we find Athens 
appealing to Sparta and urging a complaint against the 
AEginetans as traitois to Greece for having given eaith 
and water, the symbols of submission, to the emissaries of 
the great king In 480 a Spartan admiral commanded 
the Gieek fleet off Artemisium against Xeives, and in the 
following year a Spartan geneial, Pausanias, commanded 
the united forces of Greece in the famous battle of Platsea 
All this implies a distinct recognition of Spaita as the 
head of Greece The Persian War ovei, Athens undei 
Oimon and Pericles developed extraordinary energy and 
took Sparta’s place Sparta indeed seems to have retired 
upon her laurels, and it was not without reluctance and 
much urgent pressure that she embarked in the Pelopon- 
nesian War, which, after twenty-eight years of hard 
fighting, ended m the overthrow of the Athenian empne 
and the capture of Athens by Lysander in 405 Spaita 
contributed greatly to the final result by despatching an 
able officer, Gyhppus, to the relief of Syracuse in 414, 
when the city was on the point of siurendeung to the 
Athenian armament It was the decisive success of 
Gyhppus in Sicily which tuined the scale against Athens 
The crushing blow of AUgospotami m 405, which 
annihilated her fleet and left her defenceless, and the 
j subsequent suirendei of the city transferiedthe supremacy 
of Greece once more to Sparta, but not for much more 
than thirty yeai,s Spaita’s policy was ungeneious and 
short-sighted , it consisted in establishing little oligarchical 
factions under Spartan control in the Greek cities, and 
soon degenerated into a tyranny which became utterly 
odious All Sparta's worst qualities came out during this 
period “autonomy,” which had been her watch woid 
throughout the war against Athens, became a dead letter 
under her lule, and tbe freedom of city life, so deal to a 
Greek, was crushed out under liei officials and commis- 
sioners, whom she thrust on a number of Greek cities 
Still more did she disgust all the better men of Greece by 
concluding, after a series of intrigues for her own selfish 
ends, a peace with Persia in 387, known as tbe peace of 
Antalcidas, the Spartan through whom it was negotiated 
It was a dishonourable peace for Greece, as its effect was 
to facilitate Persian intervention in Greek affairs and make 
the king of Persia the arbiter of Greek disputes and 
differences Meanwhile Athens was recovering herself j 
the tables were soon turned on Sparta, and her maritime 



S P A- 

power collapsed before tbe united action of Atliens and 
Persia In the Peloponnesus Sparta was still supreme, 
but Tbebes, she felt, might become a dangerous rival and 
must be humbled She insisted that the townships of 
Boeotia must be ‘‘ autonomous ” and independent of Thebes, 
and so contnved to pick a quarrel with that state, which 
to Sparta’s cost had at that time the famous Epaminondas, 
the greatest, perhaps, of Greek generals, among her lead- 
ing citizens In 371 came Sparta’s crushing defeat at 
Leuctra, a blow from which she never really recovered, 
though her courage and military discipline long survived it 
But her prestige was gone Epaminondas carried the war 
into the heart of Laconia and penetrated to Sparta itself 
His victory at Mantmea in 362 gave independence to Mes- 
sene, and Sparta was now politically ignored by her old allies 
From this time Sparta almost drops out of Greek his- 
tory She took no part in the struggle against Macedon , 
no Spartan soldier stood by the side of the Athenians and 
Thebans at Chieronea She seems to have sunk into polit- 
ical apathy, very possibly she may have had to concentrate 
all her lemaimng strength and energy in keeping down 
her Helots and the native population of Laconia When 
Alexander was winning his victories in Asia, she mtngued 
feebly against Macedon, and she would take no pait in the 
congress of the Greek states at Coiinth which declaied 
Alexander “ Leader of the Greeks ” 

She appears once again, but as not much more than the 
ghost of her former self, in the 3d century b c , attempting 
vainly in 281 to unite Greece against the Macedonian 
Antigonus, and repulsing Pyrrhus from her walls in 272, 
Spartan women working at the city’s defence, and a few 
Spartan warriors driving back the formidable soldier- 
king There was still the old spirit about her, but the 
number of hei citizens is said to have dwindled down to 
700, and in her last days, with a wealthy few in the 
midst of a poor and needy people, Spaita had shiunk into 
the narrowest and feeblest of oligarchies In the latter 
half of the 3d century b c , in the days of the Achaean 
league, a vigorous but unsuccessful attempt at internal 
reforms and a restoration of the old discipline of Lycurgus 
was made by two of her kings, Cleomenes and Agis She 
sank finally, we know not how, under the d^egrading 
dominion of a sort of robber chief, Habis, who fastened 
his tyranny upon her by the support of emancipated 
slaves and mercenaries of the lowest class Her best citizens 
were put to death or banished, and she was debased into 
a refuge of pirates and robbers Kabis and his vile gang 
were put down by Philopoemen m the name of the Achaean 
league, and Philopoemen completed his work by razing 
the walls of Sparta and abohshing her old institutions 
Eome simply looked on, knowing well that she was 
mistress of the situation, and let matters drag on till 146, 
when she captured Coiinth, and closed the page of Greek 
history (w j b) 

SPARTAGIJS, the leader of a formidable insurrection 
of slaves against Rome in the 1st century bc, was a 
Thracian by birth, and perhaps a descendant of the kings 
of Panticapseum whose name he bore He served in the 
Roman army, but seems to have deserted, for we are told 
that he was taken prisoner and sold as a slave Destined 
for the arena, he, with a band of his fellow-gladiators, 
broke out of a training-school at Capua and took refuge on 
Mount Vesuvius (73 bo) Here he maintained himself 
as a captain of brigands, his lieutenants being Cnxus and 
(Enomaus, who like himself had been gladiators. Their 
numbers soon swelled through the accession of runaway 
slaves and desperados from the neighbourhood A hastily- 
collected force of 3000 men under Claudius endeavoured 
to besiege and starve out the rebels, but the latter 
clambered down the precipices and put the Romans to 
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flight Swarms of hardy and desperate men now joined 
the rebels, and when the praetor Pubhus Varinius took the 
field against them he found them entrenched like a regular 
army on the plain But they gave him the slip, and when 
he advanced to storm their lines he found them deserted 
From Campania the rebels marched into Lucania, a 
country better suited foi gueiilla warfare Here, in spite 
of the commands and entreaties of Spartacus, the slaves 
committed excesses of lust and cruelty Varinius followed 
him, but was defeated in several engagements and narrowly 
escaped being taken prisoner Spartacus, whose heart 
was “where his rude cottage by the Danube lay,” now 
endeavoured to push northvard His object was to cross 
the Alps and allow the slaves, who were mostly Thiacians, 
Germans, and Gauls, to disperse to their homes But 
intoxicated by success his wild followers refused to listen 
to him , their thoughts were all of plunder, and their track 
was marked by the devastation of Italy Vola, ISTuceria, 
Thurii, Metapontum, were sacked with eveiy ciicumstance 
of savage cruelty In this serious position of afiairs the 
senate despatched both consuls against the rebels (72 B c ) 
The German slaves under Cnxus, who had sepaiated 
from the rest, were defeated and cut in pieces at Mount 
Gargarus in Apulia by the pisetor Airius But Spaitacus 
overthrew both consuls, one after the othei, and then 
pressed towards the Alps Cassius, governor of Cisalpine 
Gaul, and the prsetor Manlius flung themselves in his way 
at the head of 20,000 men, but were trampled under foot 
Freedom was within sight, but with fatal infatuation the 
slaves dechned to abandon Italy Spartacus led them 
against Rome, but their heaits seem to have failed them, 
for the capital was not attacked Spartacus then occu- 
pied the poit of Thurii and tiled to procure supplies of 
iron and bronze, piobably through the pirates He also 
endeavoured by means of the herds of hoises captured in 
southern Italy to form a body of cavaliy The conduct 
of the war against Spartacus, together with eight legions, 
was now committed to the pisetor Maicus Crassiis He 
restored discipline by decimating the first troops that ran 
before the enemy In the next battle Spartacus was 
worsted and retreated towaids the straits of Messina, 

I intending to cross into Sicily, where he would have been 
welcomed by fresh hoi des of slaves, but the pirates who 
had agreed to tiansport his aimy proved faithless Crassus 
I endeavoured to shut m the lebels by carrying a ditch and 
rampart right across the peninsula, a distance of' 32 miles 
But on a wintiy night Spartacus forced the hues, and once 
more Italy lay at his feet Disunion, however, was at 
work in the lebel camp The Gauls and Germans had 
again drawn off from the main body Ciassus attacked 
and destioyed them Spartacus was now fain to secure a 
retreat into the mountains of Peteha (neai Strongoli in 
Calabria), and succeeded m inflicting a reverse on the 
pursmng army But his men refused to retreat farther, 
and in a pitched battle which followed soon afterwards 
the lebel army was annihilated Spartacus, who had 
stabbed his hoise before the battle began, fell sword in 
hand A body of the rebels which had escaped from the 
field was met and cut in pieces by Porapey, who, with his 
usual knack of reaping where other men had sowed, 
claimed and leceived the ciedit of having put an end to 
the war (71 b c ) Six thousand slaves, who had not 
found a soldiei’s death, were ciucified along the high road 
from Capua to Rome 

A. history of tire war against Spaitacus has to be pieced together 
with much uncertainty from the vague, scrappy, and somewhat dis- 
crepant accounts of Plutaich {07asms, 8-11), Appian (^ell Civ , i 
116-120), Ploius (ii 8 [rii 20]), Livy ,xcv , xcvl, xcvil), and 
Sallust (fragments of the Htstoiies) Sallust’s description seems 
to have been full and graphic, hut unfortunately only a few frag- 
ments of it remain 
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SPECIES In logic tlie term “species” is applied to any 
group of individuals agieeing in some common attribute 
01 attributes, and included along with other groups in a 
higher category, that of “ genus,” which comprehends the 
fewer and more general attributes in which all agree and 
Ignores those in which they differ The apphcation of 
these teims m logic is thus puiely relative, any genus, 
howevei large, maybe but a species of a still laigei genus 
But in ananging the innumerable objects of the natural 
sciences the naturalist finds it necessary to restrict the 
terms “ species ” and “ genus ” to the two lowest groupings 
and to distinguish the higher aggregates by special terms, 
as “ family,” “ order,” "class,” &c Early writers had but 
a loose conception of many different “kinds” of animals 
and plants, and spoke only of species and genus in their 
purely logical relations, with varying bieadth of content 
The term “species” was limited to its natural histoiy usage 
in the end of the l7th centuiy by John Ray His con- 
ception of “specific characters” rested, not only on close 
and constant resemblance in oiitwaid form, but also on 
the likeness of offspring to parent, a considerable measure 
ot variability being, however, i ecognized Amongst sub- 
sequent authois this conception of common descent oi 
parentage became more and more pi eminent, while the 
progress of successful definition of species made the hmits 
of their vai lability seem always nariower and of less im- 
portance j and in tbis way the useful working conception 
of the tolerable definiteness of species gradually crystallized 
into the absolute dogma of their fixity Then Linnaeus 
in his Fhilo&ophxa Botaniui gave the aphorism “ species 
tot sunt diversse, quot diversae foimaj ab imtio smit create” 
(we reckon just as many species as there were forms created 
at the beginning), which was generally accepted Buffon’s 
obstinate rejection of the Linnsean classification was asso- ] 
dated with a belief in the modifiabihty of species, and 
showed some foiesiglit of the doctrine elahoiated soon 
afterwards by Lamaeck {qv) The general acceptance 
of this dogma was, however, effected by the influence of 
Cuvier , its overthrow dates only fiom the publication of 
Darwin's Oiigin of Species (1859), of which the argument 
need not be here repeated. (See Evolution, Morpho- 
logy ) The genealogical conception of species was thus 
established moie firmly than ever, though cleaied from its 
formei associations, in Haeckel’s phrase, the species is 
the whole succession of organisms which exhibit the same 
form in the same environment The lash generalization, 
that distinct species are to be recognized by then inca- 
pacity for the pioduction of fertile hybrids, was next over- 
thrown, W'hile closer study has cleared away the notion of 
the equal definiteness of all specific forms We now know 
that, while many forms, like the pearly nautilus oi the 
Venus’s fly-tiap, do indeed exhibit the most perfect specific 
definiteness, the demarcation of equally definite species m 
ottei genera is lendered impossible by the existence of 
the most complete senes of transitional foims, and the 
number of the species defined thus comes to depend 
simply on the personal equation of the systematist, on his 
predilection foi “lumping” or “splitting,” as the case 
may be. Thus, for example, the numbei of described 
Greiinan species of hawkweed {Uiemcium) has langed 
from 300 for one author, through 106 for another and 53 
for a third, to less than 20 for a fourth Similar instances 
of variable genera are afforded by the willows and the 
bi ambles, and many other common forms This wide 
vanabihty, as might be expected, seems to be moie pre- 
valent among the lowest forms of hfe, and the classical 
example of the relativity and variability of species has 
been furnished by Haeckel’s beautiful monograph on the 
calcaieous sponges {Monogt aphie der Kalksehwomvffie^ Jena, 
18T2), m winch he offers twelve distinct airangemeuts of 
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the same set of foims from vaiious points of view, among 
which the two most nearly conventional propose respect- 
ively 21 geneia and 111 species and 39 genera and 289 
species All such variable forms aie in fact species in 
the making, which become definite in proportion as certain 
varieties become especially adapted to their environment, 
and become isolated by the dying out of the intermediate 
forms With these limitations, however, the working use- 
fulness of the morphological conception of species remains 
undiminished The want of any absolute standard of 
specific difference is largely made up by practical experi- 
ence and common sense, and the evolutionary systematists 
are less in danger than were their predecessors of either 
exaggerating or understating the importance of meie 
varieties (See Variation ) 

SPECIFIC GRAVITY See Hydrometer, vol xii p 
536 sq 

SPECTACLES aie flat glasses, prisms, splieiical or 
cylindrical lenses, employed to detect and correct defects 
of the eyes They are made usually of ciown glass or rock 
crystal (“pebbles”), the latter being somewhat lighter and 
cooler to weai They aie mounted m the well-known rigid 
spectacle frame when for continuous use, — eye-glasses being 
prefeiable -nhere they are woin intermittently, and hand- 
glasses or lorgnettes wheie they ai e required to supplement 
temporarily the spectacles usually worn, oi where, as with 
extreme shoitness of sight, no glass could be employed 
with comfoit for any length of time 

Preserves — Presei ves are used to conceal deformities oi to 
piotect the eyes in the many conditions where they cannot 
toleiate blight light, such as ulceration and inflammation 
of the cornea, certain diseases of the iiis, ciliary body, 
choroid, and retina They are made of bluish, “ smoked,” 
or almost black coloured glass, and are of very various 
shapes, accordmg to the amount of obscuration necessary 

Pnsm — Pnsms are of great value in cases of double 
vision due to a slight tendency to squinting, caused by 
weakness or over-action of the muscular ajiparatus of the 
eyeball Piisms deflect rays of light towards their bases 
Hence, if a piisin is placed m fiont of the eye with its base 
towaids the nose, a ray of light fallmg upon it will be bent 
inwaids, and seem to come from a point furthei out fiom 
the axis of vision Conveisely, if the base of the pi ism 
IS turned towaids the temple, the ray of light will seem 
to come from a point neaier the axis, and will induce the 
eye to turn mwaids, to conveige towaids its fellow In 
cases of myopia or shoit-sight owing to weakness of the 
internal recti muscles, the eyes in looking at a neai object, 

^ instead of converging, tend to turn outwards, and so double 
I vision results If a suitable prism is placed in front of the 
eyes the double vision may be prevented These prisms 
may be combined with concave lenses, which coireet the 
myopia, or, since a concave lens maybe consideied as com- 
posed of two pi isms united at their apices, the same effect 
may be obtained by making the distance between the con- 
ties of the concave lenses greater than that between the 
centres of the pupils Again, to obviate the necessity for 
excessive convergence of the eyes so common in hyper- 
metropia, the centre of the pupil should be placed outside 
the centre of the coirective convex lenses , these will then 
act as 2 iri&ins with their bases inwards Wheie, on the 
other hand, theie is no tendency to squinting, care must 
be taken in selecting spectacles that the distances between 
the centres of the glasses and the centres of the pupils are 
quite equal, otherwise squinting, or at any late great 
fatigue, of the eyes may be induced 
Sphencal Lenses — Biconcave, biconvex, and concavo- 
convex (meniscus) lenses are employed in ojihthalinic jirac- 
tice in the treatment of errors of refraction Until lecently 
these spheiical lenses were numbered in terms of then focal 
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length, the inch, being used as the unit Owing principally 
to differences in the length of the inch in various countries, 
this method had great inconyeniences, and is now giving 
place to a universal system, in which the unit is the refrac- 
tive power of a lens whose focal length is one metre This 
unit is called a “dioptric” (usually written “ D ”) A lens 
of twice its strength has a refractive povrer of 2 D, and a 
focal length of half a metre, and so on 

Concave lenses are used in the treatment of myopia or 
short-sight In this condition the eye is elongated from 
before backwards, so that the retina lies behind the principal 
focus All objects, therefoie, which he beyond a certain 
point (the conjugate focus of the dioptric system of the eye, 
the far point) are indistinctly seen, rays from them have not 
the necessary diveigence to be focused in the retina, but 
may obtain it by the interposition of suitable concave 
lenses Concave lenses should never be used for work 
within the far point , but they may be used in all cases to 
impiove distant vision, and in very short-sighted persons 
to remove the far point so as to enable fine work such as 
sewing or reading to be done at a convenient distance 
The weakest pair of concave lenses with -which one can read 
clearly test types at a distance of 18 feet is the measuie 
of the amount of myopia, and this fully coriecting glass 
may be worn in the slighter forms of short-sight In higher 
degrees, where full correction might increase the myopia 
by inducing a strain of the accommodation, somewhat 
weaker glasses should be used for near work In the highest 
degrees the complete correction may be employed, but 
lorgnettes are generally preferred, as they can be removed 
when the eyes become fatigued It must be remembered 
that short-sight tends to increase during the early, especially 
the school, years of life, and that hygienic treatment, good 
light, good type, and avoidance of stooping are important 
for its prevention 

Convex Lenses — In hypermetropia the retina is in fiont 
of the principal focus of the eye Hence m its condition 
of repose such an eye cannot distinctly see parallel rays 
from a distance and, still less, diveigent rays from a near 
object The defect may be overcome more or less com- 
pletely by the use of the accommodation In the slighter 
forms no inconvenience may result , but m higher degrees 
prolonged work is apt to give rise to aching and watering 
of the eyes, headache, inability to read or sew for any 
length of time, and even to double vision and internal 
strabismus Such cases should be treated with convex 
lenses, which should be theoretically of such a strength 
as to fully correct the hypermetropia Practically it is 
found that a certain amount of hypermetropia remains 
latent, o-wing to spasm of the accommodation, which relaxes 
only gradually At first glasses may be given of such a 
strength as to lelieve the troublesome symptoms, and 
the strength may be gradually increased tdl the total 
hypermetropia is coriected Young adults with slighter 
f oims of hypermetropia need glasses only for near work , 
elderly people should have one pair of weak glasses for 
distant and another stionger pair for near vision These 
may be conveniently combined, as in Pranklin glasses, 
where the upper half of the spectacle frame contains a 
weak lens, and the lower half, through which the eye looks 
when reading, a stronger one 

Anisometropia — ^It is difficult to lay do-wn rules for the 
treatment of cases where the refraction of the two eyes is 
unequal If only one eye is used, its anomaly should be 
alone corrected , where both are used and nearly of equal 
strength, correction of each often gives satisfactory results 

Presbyopia — ^Where distant vision remains unaltered, 
but, owing to gradual failure of the accommodative appa- 
ratus of the eye, clear vision within 8 inches becomes im- 
possible, convex lenses should be used for reading of such 
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a strength as to enable the eye to see clearly about 8 inches 
distance Presbyopia is arbitrarily said to commence at the 
age of forty, because it is then that the need of spectacles 
for reading is generally felt , but it appears later in myopia 
and earlier in hypermetiopia It advances with years, re- 
quiring from time to time spectacles of inci easing strength 
Cylindiital Lenses — In astigmatism, owing to differ- 
ences in the refractive power of the various meridians of 
the eye, great defect of sight, frequently accompanied by 
severe headache, occurs This condition may be cured 
completely, or gieatly iinpioved, by the use of lenses whose 
surfaces are segment-!, of cylinders They may be used 
either alone or in combination with spherical lenses The 
correction of astigmatism is in many cases a matter of con- 
siderable difficulty, but the results to vision almost always 
rewaid the trouble 

Convex spectacles weie invented towards the end of the 13th 
century, peihaps by Rogei Bacon Concave glasses were intrg- 
dnced soon afterwaids Airy, the astiononiei, about 1827 , coriected 
Ins own astigmatism by means of a cylmdneal lens Peiiscopic 
glasses were introduced by Di W H Wollaston (A BR ) 

SPECTEOSCOPY The spectroscope is an instrument 
which separates lummous vibrations of different wave- 
lengths, as far as is necessary for the object in view It 
consists of three paits, — the collimator, the prism or grat- 
ing, and the telescope The collimator carries the slit 
through which the hght is admitted and a lens which con- 
verts the diverging pencil of light into a parallel pencd 
The pencils carrying light of different wave-lengths are 
turned through different angles by the prism or grating, 
which IS therefoie the essential portion of the spectro- 
scope The telescope serves only to give the necessary 
magnifying power, and is dispensed with in small direct 
vision spectroscopes For a description of the different 
kinds of prism used, see Optics , and for an explanation 
of the action of the giating, see Unbul^toby Theory 
T he most impoitant adjustment in the spectroscope is that 
of the colhmator Especially in instruments of large re- 
solving powei it IS essential foi good definition that the 
light should enter the prism or fall on the grating as a 
paiallel pencil Foi a method allowing an easy and 
accurate adjustment for each kind of ray, see an article 
in PM Mag, vol vu p 95 (1879) 

Prisms are nearly always used in the position of mini- 
mum deviation, hut, if the collimator is properly adjusted, 
this is by no means a necessary condition for good defini- 
tion Prisms as generally cut, with an isosceles base, give 
the greatest resolving power in the position of minimum 
de-nation, but the loss in resolnng power is not great 
for a small displacement The dispersion and magnifying 
power of a prism can he considerably altered by a change 
of its position, and a knowledge of this fact is of great 
value to an experienced observer The use of a prism in 
a position different fiom that of minimum deviation is, 
however, a luxury which only those acquainted with the 
laws of optics can indulge m with safety 

Loid Eayleigh has given the theory of the spectro- 
scope under Optics, and sho-wn on what its resolving 
power depends There is no connexion between resolving 
power and dispersion, any value of resolving power being 
consistent with any value of dispersion To obtain large 
resolving power -with small dispersion lequnes, however, 
the use of inconveniently laige telescopes and prisms or 
gratings It is easy, on the other hand, to obtain small 
resolving power together -with large dispersion 

The following definitions would he found of general use 
if adopted Resolving Power — The unit resolving power 
of a spectroscope in any part of the spectrum is that 
resolvmg power which allows the separation of two lines 
differing by the thousandth part of their own wave-length 
or wave-number, — the wave- number being the number 
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of "waves m unit length Fw ity — The unit purity of a 
spectium IS that purity "which allows the separation of 
two lines diffeiing hy the thousandth pait of their o'wn 
wave-length or wave-number We speak of the retsolving 
power of a spectroscope and of the purity of a spectrum 
The resolving power is a constant for each spectroscope, 
and independent of the width of the slit The purity of 
a spectrum, on the other hand, depends on the width of 
the slit, unless that width is small compared to a ceitam 
(quantity presently to be mentioned The resolving power 
of a spectroscope is numerically equal to the greatest 
purity of spectrum obtainable by it 

Adopting these definitions, we get from Lord Eayleigh’s 
equations for the resolving power of a grating 
1000 B—mn, 

where n is the total number of hues used on the grating 
and m the order of the spectrum Lor a spectroscope with 
simple prisms "we get 

where ^2 and are the greatest and smallest lengths of 
paths in the dispersive medium If we put for the re- 
fractive index of the medium /i = A +5/A2 we may write 

lOOOi2=25(i,-y/X3 

It wuli be seen that, while the resolving power of a spectro- 
scope "With grating depends only on the order of the spec- 
trum and 13 independent of the wave-length foi each order, 
the lesolvmg power of a spectroscope with prism will vary 
inversely as the third power of the wave-length A, so that 
the resolving power will he about eight times as gieat in 
the violet as m the red (see Optics) If compound prisms 
are used we must write 

where is the greatest effective length of path in one 
medium, in the other medium, and bemg the dis- 
persive constants for the two media 
The purity P of a spectrum is given by the equation 



where d denotes the width of slit and is the angle sub- 
tended by the collimator lens at the slit If the slit is 
sufficiently narrowed, ^may he made small compared to 
A, and in that case the purity of the spectrum is independ- 
ent of the width of slit and equal to the resolvmg power 
If, on the other hand, a wide sht is used, so that c? ^ is 
large compared to A, the purity becomes inversely pro- 
portional to the width of sbt In actual work the sht is 
generally of such "Width that neither term m the denomi- 
nator of the expression for purity can be neglected 

There is a necessary limit to the resol-nng po'wer of all 
optical instruments, depending on the fact that bght con- 
sists of a senes of groups of waves incapable of mterfenng 
with each other If it is true, as is generally beheved, but 
without sufficient reason, that a retardation of 50,000 wave- 
lengths IS sufficient to destroy the capability of interfer- 
ence — that IS to say, that the groups consist on the average 
of approximately 50,000 waves — the maximum purity ob- 
tainable in any spectroscope is 5 0 The closest line resolved 
with a grating, as far as the present writer is aware, requires 
a resolving power of about 100 Professor Pias 2 a Smyth 
has with iirisms realized a purity of 50 It would seem, 
therefore, that the theoretical limit of purity has very nearly 
been i cached, for, though the estimate of 50,000 waves to 
the group is in all probabibty too small, there are other 
considerations which render it highly improbable that the 
total numbei of "waves to the group should, for sunhght 
at any rate, be more than two or three times larger The 
limit of possible pmity "will very likely depend on the 
temperature of the luminous body 
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Almost the greatest jiractical difficulty which the spectro- 
scopist has to contend with generally is the want of suffi- 
cient light The foUo-wTing remarks apply to line spectra 
pnncipally, but they hold also almost entirely for the 
spectra of fluted bands, which break up into lines under 
high resolving powei The maximum illumination for any 
Ime IS obtained when the angular width of the sht is equal 
to the angle subtended by one "wave-length at a distance 
equal to the collimator apertuxe In that case d^=k and 
the purity is half the resolving powei Hence when light 
is a consideration we shall not, as a rule, realize more than 
half the resolving power of the spectroscope If the visual 
impression depended only on the intensity of illumination, 
a further widening of the slit should not inciease the visi- 
bility of a hue As a matter of fact spectroscopists gener- 
all y wolk With silts "Wider than that which theoretically 
gives full illummation The explanation of the fact is 
physiological, visibility depending on the apparent width 
of the object If different spectroscopes have their shts of 
such "Width that the apparent width of a line as seen by 
the eye is tbe same, and if the magnifying power is such 
that the pupil is just filled with light, the purity of the 
spectrum is directly proportional to the resolving power 
We come to the conclusion, therefore, that for both narro"w 
and wide shts the effieiePcy of a spectroscope depends ex- 
clusively on its resolving power It has been pointed out 
by Lord Rayleigh that, owing to the want of defimtion in 
the optical images on the letma when the full aperture of 
the pupil IS used, the pencil must be contracted to a third 
or a quarter of its natural width, if full resolving power is 
to he obtained This is accompanied with a serious loss 
of light, which can be partly obviated by contracting the 
horizontal aperture only (the refracting edge being supposed 
vertical) Theie are two ways of doing this One con- 
sists in the use of magnifying half prisms But the loss 
of light by reflexion in simple half prisms more than 
counterbalances the advantage , compound half prisms like 
those used by Ohri&tie may, ho^wever, be employed We 
may also use prisms of three oi four times the height of 
the efifective hoiizoutal apertuie, with coirespondmgly large 
telescopes, and then by the eye-piece contract the beam 
until its vertical section fills the pupil The latter plan, 
though theoretically best, involves more expensive appa- 
ratus and prisms of very homogeneous material 

The question of illumination is important also when 
photography is used for spectroscopic analysis For a 
given intensity of the source of light the intensity of the 
image on the sensitive film will be directly proportional 
to the solid angle of the cone of light forming the last 
image, and "will he independent of the arrangement of inter- 
mediate lenses Hence lenses with as short a focus com- 
paied to aperture as is consistent with good definition 
should be used in the camera 
The methods of recording and reducing spectroscopic 
observations are described in all hooks and treatises on 
the subject and may therefore be passed over here 
A lens is often used to concentrate the light of the source 
on the sht There is some loss of light due to reflexion 
from the surface of the lens, but its position, aperture, and 
focal length do not affect the luminosity of the spectium 
seen as long as the whole collimator is filled with light 
Bodies are rendered luminous for spectroscopic investi- 
gation either by being placed in the Bunsen flame or by 
the help of the electric current A little difficulty may 
anse where the body is given in solution and does not 
show its characteristic lines in the flame Lecoq de Bois- 
haudran takes the spark from the surface of the solution 
The present writer has found the tube sketched m the 
figure on the next page a great improvement on those 
commonly used, if a sufficient quantity of the solution is at 
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hand , otherwise the method is too wasteful The cunent 
IS brought into the solution by a platinum wire, sealed 
into a small glass tube ^ the platinum wire 
leaches about to the level of the open end 
of the tube A capdlary of thick -w'alled 
glass tubing is placed over the platinum 
wire, the hquid rises in the capiUary and 
spaiks can be taken as from a sohd The 
lines due to the glass are easily ehminated 
If a small quantity of material only is avail- 
able, the plan adopted by Bunsen and ex- 
tensively used by Hartley ^ seems the most 
successful Pointed pieces of charcoal (Bun- 
sen) or pieces of graphite pointed to a knife 
edge (Hartley) are impregnated with the 
hqiudj and the spark is taken from them Some sub 
stances, when introduced into a vacuum tube, especially 
near the negative pole, and under great exhaustion, show 
a characteristic phosphorescence Becquerel was the first 
to examine the spectra shown under these circumstances, 
and Crookes has lately used the same method with great 
success 

SjpeUia of Metalloids 

A good deal of discussion has taken place on the spectra of the 
metalloids, owing to the fact that they seem to he able to give 
different spectra under different circumstances Spectia have occa- 
sionally been assigned to the elements which on farther investiga 
tion were found to belong to some compound present Accordmg 
to the geneial opinion of spectroscopists at present, different spectia 
of the same elements are always due to dmerent allotropio condi- 
tions If a complex molecule hieaks up into simpler molecules 
the breaking up is always accompanied by a change of spectrum 

Niti ogen — (a) The hne spectrum appears whenever a stiong spaik 
(jar discharge) is taken in nitrogen gas It is always piesent when 
metalhc spectia are examined by the oidinary method of allowing 
the jai discharge to pass between metallic poles ® Hartley {Phil 
Trans , 1884, pait i ) has measured the ultra-violet Imes of the air 
spectrum, but has not separated the oxygen fiom the mtiogen hues 
(5) The band spectrum of the positive discharge, \ihichis generally 
called the hand speetium of nitrogen, always appeals when the 
discharge is sufficiently reduced in mtensitj' The spectrum con- 
sists of two sets of bands of different appearance, one in the less le- 
fiangible part and one in themoie lefrangible pait of the speetium, 
— the two sets of hands overlapping in the green Hence some 
observers believe the spectmm to be made up of tw o distinct spectia 
Pluoker and Hittoif {PMl. Trans , 1865) give a colouied drawing 
of this speetium, which is one of the most beautiful that can be 
observed The most complete drawing of it is given by Piazzx 
Smyth {Trans Boy Soe Edin , vol xxxu part m ), and theie is 
also a good drawing by Hasselberg {Mim Acad Imp de St Pitersb , 
vol xxxii ) (c) The glow which surrounds the negative electrode 

in an exhausted tube shows in many cases a speetium which, as a 
rule, IS not seen in any other part of the tube The memoir of 
Hasselberg contains a diawing of it The spectrum seen when a 
weak spaik is taken in a Current of ammonia is neither that of 
nitrogen noi that of hydiogen, hut must be due to a compound of 
these gases "When the pressure of the gas is reduced, a single band 
is seen having a wave-length from 6686 to 5627 Xth metres (Mature, 
VI p 359) When a spark is taken from a liquid solution of 
ammonia a moie complicated spettrum appears (Lecoq de Bois- 
baudian), and, if ammonia and hydiogen are burnt together either 
in an or oxygen, a complicated speetium is obtained the chemical 
oiigin of which has not been satisfactorily explained Drawings of 
it aie given by Dihbits {Pogg Ann , cxxii p 518) and by Hofmann 
{Pogg Ann , cxlvii p 95) The ahsoiption spectrum of the led 
fumes of mtrogen tetroxide has often been mapped , the most per- 
fect drawing is given by Di B Hasselberg {M6m Acad Imp de St 
P6t , XXVI ) According to Moser {Pogg Arm , clx p 177), three 
hands close to the solar line 0 disappear when the vapour is heated 
Eeeently Deslandes has obtained in vacuum tubes some ultra- 
violet bands which seem to be due to a compound of mtiogen and 
oxygen {0 B, chap i p 1256, 1885). 

Oxygen — (a) The elementaiy line spectrum of oxygen is that 
which, appears at the highest temperatme to which we can subject 
oxygen, that is, whenevei the jar and air hrealc are introduced into 
the electric circuit. It consists of a gieat number of lines, especially 
m the more refrangible pait of the spectrum (5) The compound 

^ PM Trans , clxxv p 49 (1884) 

2 We may refer once for all to Watts, Index of Spectra, for a list 
of wave-lengths of the different spectra 



Ime spectrum of oxygen appears at lower temperatures than the 
first It consists, according to Piazzi Smyth, of six triplets and a 
number of single lines This spectrum corresponds to the band 
spectrum of mtiogen (c) The continuous spectrum of oxygen 
appears at the low est temperature at which oxygen is luminous 
The wude pait of a Plucker tube, for instance, filled wuth pure oxygen 
generally shmes with a faint yellow light, which gives a continuous 
spectrum Even at atmospheric pressui e this spectrum can be ob 
tamed by puttmg the contact breaker of the induction coil out 
of adjustment, so that the spaik is weakened {d) The spectrum 
of the negative glow was first accurately described by Wullner, and 
IS always seenm the glow sunounding the negative elettiode in 
oxygen It consists of five bands, thiee m the red and two in 
the gieen Eor farther infoimation lespectmg these spectra, see 
Schuster (PAz? Trans , cl vx p 37, 1879) and Piazzi Smyth (Tmns 
Boy Soc Edin , vol xxxu pait in ) According to Egoioff, the 
A and B hnes of the solai spectrum are due to absorption by oxygen 
m onr atmosphere, and some lecent obseivations of Janssen seem 
to support this view 

Gat bon — (a) The hne spectrum appears when a very stiong spaik 
IS sent thiough carbonic oxide or carbonic acid The ultia violet 
lines obseived by Haitley when spaiks are taken from giaphite 
electiodes also belong piobably to this spectrum (S) Consideiable 
discussion has taken place as to the origin of the spectrum seen at 
the base of a candle or a gas flame At first obseivations seemed to 
point to the fact that it was due to a hydrocarbon It has been 
ascertamed, however, that sparks taken m cyanogen gas, even when 
dried with all caie, show the spectrum, and a flame of cyanogen 
and oxygen gives the same bands brilhantly These facts have 
convmced the majority of ohseivers that the spectrum is a true 
carbon spectrum The best draiving is given by Piazzi Smyth, 
who ascribes the spectrum, however, to a hydrocarbon The flame 
of cyanogen, which had already been exammed by Faraday and 
Diaper before the days of spectnim analysis, shows a senes of 
bands in the red, reaching into the green There is no doubt that 
they are due to a compound of nitrogen and oxygen Anothei sei les 
of bands m the blue, violet, and ultra-violet have been also proved 
by Liveing and Dewai to be due to a compound of nitrogen and 
carbon If the dischaige is passed at low pressure through caibonic 
acid or carbomc oxide a spectrum is seen which seems to belong to 
carbonic oxide A very beautiful and remarkable drawing of this 
spectrum, especially of its most brilliant hand, has been published 
by Piazzi Smjbh 

Very little need he said of the remaining metalloids, as we do not 
possess a sufficiently cai eful examination of their spectra Chlorine, 
bromine, and iodine show bands by absoiption It a spark is passed 
thiough the gases hue spectra appear Sulphur volatilized in a 
vacuum tube may show either a line oi a band speetium under the 
influence of the electric discharge The absorption thiough the 
vapour of sulphur is continuous at flist on volatilization, hut as the 
vapoui is heated to 1000° the continuous speetium gives way to a 
band spectrum. A spark through the vapour of phosphorus gives 
a line spectrum Ve may obtain the spectra of fluonne, sihcon, 
and boron by comparing the spectra given by sparks taken in 
atmospheies of fluoride of hoi on and fluoride of silicon 

Spedra of Metals and their Gompounds 

Hydrogen —If spaiks are taken thiough hydrogen, four well- 
known lines appeal in the nsihle legion of the spectrum The 
remarkable series of ultra violet hnes photographed by Di Huggins 
in the spectra of some stars which in their visible part show hydro- 
•gen chiefly has suggested the question whether the whole senes is 
not due to that gas This has now been proved to he the case by 
Cornu, who has recently examined the hydiogen speetium with 
great caie In vacuum 'tubes filled with hydrogen a complicated 
speetium often appears which is so persistent that neaily all (ob- 
serveis have ascribed it to hydrogen (though Salet had given reasons 
agamst that conclusion) According to Cornu, the purer the gas 
the feebler does this spectrum become, so that the above mentioned 
Ime speetium seems to be the only true hydrogen spectrum A 
flame of hydrogen in air oi oxygen shows a number of Imes in the 
ultra-violet belongmg apparently to an oxide of hydrogen (Live- 
mg and Dewar, Huggins) Aqueous vapour gives an absorption 
spectrum principally m the yellow 

AVeah Meteds — ^The metals of the alkali gioup are distingmshed 
by the fact that then salts give the tiue metal spectra when ren- 
dered luminous in the Bunsen huinei , that is to say, their salts aie 
decomposed, and the ladiation of their metallic base is sufficiently 
powerful to he visible at the temperatme of the flame Their 
spectra aie not so easily seen if sparks aie taken fiom the hqmd 
solution, hut Lecoq de Boishaiidran has obtained fine Mectra of 
sodium and potassium by taking the spark from a semi-fluid head 
of the sulphates The most complete description of the spectra of 
sodium and potassium seen when the metals are heated up m the 
voltaic aic is given by Liveing and Dewar {Proc Boy Soc , xxir 
p 378, 1879), who have also mapped them ultra-violet hues {Phil 
Trams , 1883, pt i ) Abney has found a pair of infra-red lines 
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belonging to sodiunij ivitb \\ ave-lengths 8187 and 8199 (Pioc Roy 
Soc j xxxii p 443, 1881) Beequeiel finds lines m tie infia-ied 
at 11,420 Tbe vapom of sodium and potassium heated up m a 
tube IS coloured and shows a spectium of fluted band, but m the 
case of sodium the yellow line is always piesent at the same time 
It IS probable that the band spectium belongs to the vapom, con- 
taming two atoms in each molecule, and that at higher tempera- 
tures the molecules ai e split up, the single atoms showing the hne 
spectra Both potassium and sodium show an additional ahsoiption 
line (5510 for Na and 5730 foi Ka) at the temperature at which the 
fluted bands appear Accoidiiig to a suggestion of Liveing and 
Dewar, these lines may depend on the presence of hydrogen, which 
it IS very difficult to exclude These experimenters have also de- 
scribed inteiesting but complicated absoiption phenomena depend- 
ing on the simultaneous presence of two or more metals Thus 
sodium and magnesium show a band in the gieen (X=5300), which 
does not appear when sodium alone oi magnesium alone is volati 
lized Potassium and magnesium show similarly two lines m the 
red {Proc Roy Soc , xxvii p 350, 1878) If a spark is taken from 
potassium in an atmosphere of carbonic oxide a band appears 
(5700) depending probably on a combination between the potassium 
and the carbonic oxide Lockyei has observed ceitain curious 
Xdienomena (Pioc Roy Soc, vol xxii p 378) takmg place at the 
temperature at which the band spectrum of sodium changes into 
the line spectrum , these phenomena deserve a fuller investigation 
Lithium furnishes a good example of a change in the relative in- 
tensity of lines at diifeient temperatines At the temperature of 
the flame the red Ime is the most powerful, an orange hne being 
also seen When a spark is taken from a liquid solution the orange 
line IS far the stioiigest, and a blue line is seen, which in its turn 
rapidly gams in intensity as the temperature is raised When the 
spark IS taken from solutions of different strengths the more con- 
centrated solution shows a change in relative intensity of lines in 
the direction in which an increase of temperature would act Com- 
bination of the metals with transparent acids does not when in 
solution show any appreciable absorption in the visible part of the 
spectrum , but Soiet has mapped their ultia-violet absorption 
Metals of Allcahne Earths — Calcium, strontium, and barium are 
distinguished by the fact that then volatile compounds give fine 
spectra in the Bunsen flame The moie stable salts, as the phos- 
phates and silicates, give the reaction only feebly or not at all 
When a salt like the chloride of baiium is introduced into the 
flame the spectrum is seen to change gradually , the spectrum seen 
at first is different according as the cliloiide, bromide, oi iodide is 
used, while the spectrum which finally establishes itself is the same 
for the different salts of the same metal Mitscherlich, who w'as the 
first to investigate caiefully these phenomena {Pogg Ann, cxxi p 
459, 1864), ascribes the spectra seen at fiist to the compound placed 
in the flame, while giadually the oxide spectium gets the upper 
hand This explanation has always been accepited, and leeeives 
support from the fact that the bromide spectium is strengthened 
by introducing biomine vapour into the flame, and the other 
compound spectra can be similarly strengthened by mtioducing 
suitable vapours There is an observation, however, made by Pio- 
fessors Liveing and Dewar which in one case is not compatible with 
Mitscherlich’s explanation “A. mixture of baiium caibonate, 
aluminium filings, and lamp black heated in a poicelain tube gave 
two absorption lines in the green, coirespondmg in position to 
bright lines seen when sparks are taken from a solution of barium 
chloride, at wave-lengths 5242 and 5136, marked a and /3 by Lecoq 
de Boishaudi an ” These two lines, oi rather hands, are the brightest 
in the spectrum commonly aseiibed to baiium chlonde In addi- 
tion to the compound spectra the biightest of the metallic lines 
seen at a low temperature ajipear in the flame The metallic line 
is in the violet wuth calcium, in the blue with strontium, and in 
the green with barium Sjiarks taken from a solution of the 
metallic salts show the compound spectra well, and m addition more 
of the tiue metallic lines than the flame The best diawmgs of 
the compound spectra are those given in Lecoq de Boishandian’s 
Atlas, hut measurements w'lth higher lesolvmg powers are much 
wanted Wlien the salts are intioduced into the voltaic arc nnmei- 
ous metallic lines appear which have been mapped by Thaldn 
Liveing and Dewar have investigated those lines which can be 
leveised and have also mapped the ultra- violet spectra Captain 
Abney has mapped a pair of infia-ied lines belonging to calcium 
between 8500 and 8600, and, according to Becquerel, with the help 
of a phosiihorescent screen hands oi lines appeal of still lower 
lefrangihility (8830 to 8880) Lockyer {Phil Tians , clxm p 
263, 1873, and clxiv p 805, 1874) has measured and mapped as 
legards their length the hues of these as well as of many of the 
othei metals 

Metals of Magnmimi Group — Beryllium presents comparatively 
simple spectioscopic jihenomena, as fai as it has hitherto been in- 
vestigated Two gi een lines were mapped by Thal4n and five m 
the ultia-violet by Hartley {Jour Qliem Soc , June 1883) The 
spectrum of magnesium is Avell known from its green triplet, hut 
the vibrations of the metal seem very sensitive to a ffiiange of 
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conditions Full details are given by Liveing and Dewar in P> oc 
Roy Soc , xxxu p 189 These authois have found that some of 
the bands seen occasionally, when magnesium wire is burned in air, 
are due to a compound oi magnesium and hydrogen The spec- 
trum appears when spaiks aie taken from magnesium poles m an 
atmosphere contaming hydrogen For a deseiiption oi the pecu- 
haiities of the flame, arc, and spaik spectrum, the leadei is referred 
to the oiigmal paper The ultra violet spectium, which contains 
several lepetitioiis of the green triplet, has also been mapped and 
measured by Hartley and Adeney {Phil Tians , clxxv , 1874, pt i ) 
The spectra of zinc and cadmium are obtained either by spaiks 
from liquid solution oi by the spaik, with Leyden jai, irom the 
metal poles The nlti a- violet spectia show foi both elements a 
lemaikahle senes of triplets, the lines of the cadmium tiijilet being 
about three times as far apart as those of the zinc triplets The 
least refrangible of the series is in the blue with wave-lengths 
5085 1, 4799 1, 4677 0 for cadmium, and 4809 7, 4721 4, 4679 5 for 
zinc 

Lead Gioup — The spectriim of lead is best obtained by taking 
the spark from the metallie poles Care must he taken, how e\ ei, to 
renew the surface fiequently, otherwise the oxide spectium will 
gradually make its appearance The oxide itself shows its spectium, 
accordmg to Lecoq de Boishaudi an, in the Bunsen burnei The 
salts of thallium show the principal metal hue at the temper atm e 
of the flame The spaik spectrum is more complicated The ultia- 
violet spectra of both lead and thallium have been mapped 

Coppci Oioup — The spectia of the metals belonging to this 
group are easily obtained in the oidiiiary way When copper 
chlonde is intioduced into the Buusen flame a fine spectium of 
bands is seen It is the same spectrum which is found when com- 
mon salt IS thrown upon white hot coals This reaction for copper 
chlonde is very sensitn e, but it has never been satisfactorily decided 
whether the presence of copper is really necessary for its pioduction 
or w'hethei the spectrum belongs to a peculiai condition of chlorine 
vapom Silvei when first volatilized gives a green vapom, which 
at a low' tempeiature shows continuous ahsoiption, hut at a higher 
temperature a spectium of fluted bauds (Lockyei) Mercury shows 
its lines with great brilliancy if introduced and heated in a vacuum 
tube Some of the Imes widen easily, and at highei piessmes a con- 
tinuous spectium completely covers the background The copper 
salts m aqueous solution ahsoib principally the led end of the 
spectnun, the green salts also the violet end The glass, coloured 
green with oxide of copper, transmits through sufficient thickness 
exclusively the yellow and green lays between D and E (H W 
Vogel) 

Cerium Group — Yttrium gives a good spark spectrum from 
the solution of the chloride , the salts show no ahsoiption hands 
Ciookes has found, howevei, that a ceitain substance yields brilliant 
phosphorescent hands under the influence of the negative pole in 
a vacuum tube These bauds he has, aftei a lengthy investigation, 
put down to yttrium compounds, and explained the changes they 
undergo in diifeient compounds and the sensitiveness of the leaction 
Lecoq de Boishaudi an, who obtains the same spectium by taking a 
spaik (without Leyden jai) fioni solutions, making the solution 
the positive pole, has expressed an opinion that the bands aie not 
due to yttiium hut to two substances provisionally called by him 
Za and Z/3 He has also under cei tain conditions seen a higher 
temperature spectium, which he asciibes to Zy, leaving it undecided 
whether Zy is a new substance oi identical with Za {Phil Trans , 
1883, p 891, and (7 , cx p 552, cu p 153) — is easily 
lecognized by a strong spaik spectium — Cerium, like yttimm and 
lanthanum, has no peculiar absorption spectium when iii comhin- 
ation and solution , although the salts are stiongly coloured yellow, 
its line spectium has chaiacteiistic lines in the blue — Didymium 
IS characterized spectioscoincally by the fine ahsoixition spectra of 
its salts Diffeient salts show slightly different spectia, hut they 
can he recognized at first sight as didymium spectia The crystals 
of didymium salts show lemarkahlo differ onces in the ahsoiption 
spectia accoidiiig to the direction in which the lay tiaveises the 
crystal Light reflected from the powdei ed salts show s the chai actei - 
istic spectrum Accoidiiig to Auer von Welshach {Monatsschr f 
Ghemu, vi p 477), didymium has lived up to its name USopoi, 
“twins," for by fiactional crystallization he has found it to be an 
intimate mixtme of two substances, each of them giving half the ab- 
sorption spectium and half the emission spectium of didymium 
— Terhum has a chaiacteiistic line spectrum when the spark is 
taken from a solution of the salts — The salts of crhium give a 
chaiacteiistic absorption spectrum, but till recently the drawings 
of it contained also absorption bands due to thulium and holmium 
The spectrum of eihium, as previously mapped by Thalen, belongs 
almost exclusively to ytteibium , but he has recently mapped 
the lines belonging to what is now known as oihium {0 , xci p 

326) Erbium salts heated m the Buusen huinei show a spectrum 
of bright hands without apparent volatilization — Yttcrlum, 
discovered by Maiignac (atomic weight 17 3, Hilson), gives an ab- 
sorption hand in the ultia violet Its luminous spectium is iich 
in lines (Thal4n, C R ,xc.\ p 326) — Samarium, also discovered by 
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Maiignac and called by liim oiiginally Y^, gives absorption bands 
in the visible part and in the ulSra-violet (Soret, O Jt , xc p 212) 
It fieqiiently occuis with didymium, and most of the maps of the 
didymium spectinm contain the saniaiium bands When pie- 
cipitated with anothei metal it shows a brilliant phosphorescent 
spectrum (Crookes), which, howevei, is slightly different accoid- 
ing to the metal The peculiar yttnum spectrum is veiy weak 
even when it is mixed in considerable quantities with samauum 
But when the quantity of yttnum is increased to about 60 per 
cent a veiy rapid change takes place, and aftei wards it is the 
samarium spectrum which is "veiy weak A band in the orange 
peculiar to the mixture, weak in pure samanum and absent in 
yttrium, is stiongest in a mixtiiie containing about 80 per cent of 
samarium and 20 per cent of jttiium — Hohniuiii, identified as a 
sepaiate element by Soret {0 E , xci p 378), has absoiption bands 
in the visible part of the spectrum (6405, 5363, 4855 on Lecoq’s 
map of chloride of eibiuni), and also a strongly marked ultra-violet 
absorption spectium — Thulium, likewise first recognized by Soret, 
is band 6840 on Lecoq’s drawing of chloride of erbium, and also 
possesses a band at 4645 Thalen has measured the bright line 
spectrum {0 E , xci p 376, 1880) — Scandium is chaiacteiized by 
a bright line spectium (Thalen, 0 E ,xq.\ p 48, 1880) — Gadolinium 
(Maiignac’s Ya) has a weak absorption spectium in the ultra- 
violet and a characteristic phosphorescent spectrum (Pm Eoy 
Soc , Febiuaiy 1886) , but the latest reseaiches of Ciookes have 
rendered it probable that it is a mixture of several new elements 
{Proc Eoy Soc , 10th June 1886) — The mosandimm of Lawrence 
Smith seems a mixture of gadolinium and teibriim The phihppium 
of De la Fontaine was a mixture of yttrium and terbium , and the 
latest decipium of the same chemist is probably holniium 

Aluminium Group — The spectra of the metals belonging to 
this group can be obtained in the ordinal y way by means of the 
electric spark The chloride of indium shows the two strongest 
metallic lines, one in the indigo and one in the violet, when intro- 
duced into the Bunsen flame According to Claydon and Heycock, 
a number of other lines appeal when the spark is taken fiom the 
metal electrodes When a weak spaik is taken from aluminium 
electrodes in air a band spectium is often seen belonging apparently 
to the oxide, for it disappears when the spark is taken m hydrogen 
Gallium, another metal belongmg to this group, was first discovered 
by means of its spectroscopic reaction The ohlonde shows tw o 
violet lines feebly in the Bunsen flame, but strongly if a spark is 
taken from the liquid solution The ultia-violet Imes of indium 
and of aluminium have been photographed by Hartley and Adeney, 
as well as by Liveing and Dewai Some of tlie lines had been pre- 
viously mapped by Ooinu, whose researches extend furthest into 
the ulti-a- violet Accoidmg to Stokes, aluminium shows lines moie 
lefiangible than those of any other metal, and the wave-lengths of 
then lines as measured by Ooinu aie foi one double Ime 1934, 1929, 
and for anothei 1860, 1852 

Metals of the Lon Gioup —The spectroscopic phenomena of this 
group aie somewhat complicated The line spectra can be obtained 
either by taking spaiks iiom the metal or flom the solution of a 
salt, and also by placing the metal in the voltaic arc The lines 
are veiy numeious and veiy liable to altei in relative mtensity 
undei different cucumstances The great difference shown, foi 
instance, between the are and spaik spectra of non in the ultia- 
violet region is shown in the map by Liveing and Dewai in Phil 
Trans , 1885, pt i The visible part has also been investigated 
by the same authors and by Lockyei, and much information has 
thus been added to the knowledge previously obtamed by Earchhoff, 
Angstrom, and Thalen That part of the non spectium lying 
between a wave-length of 4071 and 2947 has been mapped by Ooinu , 
Liveing and Dewai’s observations refer chiefly to the more re- 
frangible legion Consider mg the very important part which the 
non spectium plays in solar obseivations, a full investigation of its 
changes by a variation of tempeiatuie would at the present time 
be of gieat value If observations wnth the method adopted by 
Lecoq de Boisbaudian were lepeated with higher lesolvmg powers 
they would add much to oui knowledge Some of the manganese 
salts, such as the chloride oi carbonate, seem to be the only salts 
belonging to this group which show a characteristic spectium when 
heated in the Bunsen bmnei or the oxyhydiogen flame The 
spectium observed in these cases is, accoidmg to "Watts, the 
cliaracteiistic spectium of the Besseiiiei flame, which disappears 
at the light moment foi stopping the blast , it is probably due to 
an oxide of manganese When a spaik spectium is taken from a 
solution of the chloiide the same spectrum is seen, but the relative 
intensity of the lines depends on the length and the strength of 
the spark The gieen-colouied manganates show a continuous 
absorption at the two ends of the spectium, transmitting m con- 
centrated solutions almost exclusively the gieen part of the spec- 
trum The absorption bands of peimanganate of potassium are 
w ell known and seem to be due to the permanganic acid, as they 

S ear also with othei pei manganates The gieen salts of nickel 
(V a continuous absoiption at the two ends of the spectium 
The cobalt salts show well-defined absorption bands Then eaieful 
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m\ estigation by Dr W J Eussell deserves special notice (Froc Eoy 
Soc , xxxii p 258, 1881) 

Metals of Chromium Gioup — The metallic spectra of this gioup 
have been measured principally by Thalen in the usual way 
Lockyei and Robeits have obtained a channelled spectrum of 
chromium by absorption As regards the spectia of compounds 
of chromium, the absorption of the vapour of cliloio chiomic 
anhydnde has been measured by Emerson and Reynolds {Phil 
J/ay , xlu p 41, 1871), and consists of a senes of legularly dis- 
tnbuted bands The chromium salts all possess a decided colour 
and show inteiestmg absorption phenomena The chromates ab- 
sorb the violet and blue completely, also the extreme led, and 
transmit only the oiange, yellow, and iii dilute solutions pait of 
the gieen The most comiilete investigation of the salts in 
which cliiomium plays the part of abase is due to Eihaid in a 
disseitation published at Fieibuig Potassium chiom alum, am- 
monia chiom-alum, sulphate of ehiomiuni, when in solution, give 
an identical absorption foi the same amount of cluomium The 
extieine red is fieely transmitted by the violet solution, but 
the absoiption glows lapidly towards the yellow An indistinct 
absoiption band (X=6790 to X = 6740) is seen when the layer is 
thick 01 the solution concentiated The stiongest absoiption takes 
place foi a wave length of 5800 The gieen is tiaiismitted again 
moie freely, the minimum absorption taking place foi a wave-length 
4880 , the absorption then giows lapidly towaids the violet When 
the solutions aie heated the coloui changes to gieen, the absorp- 
tion is increased tbioughout the spectium, except m the gieen, 
wheie it remams nearly unchanged, and the minimum of absorption 
shifts to a wave-length of 5090 The solution, which leniains gieen 
on cooling, has, when compared with its oiiginal state, an increased 
absoipition in the led and blue and a slightly diminished absorption 
in the gieen When light is sent through plates cut out of crystals 
of potassium chrom-alum oi ammonia chrom-alum, three absorption 
bands (6860, 6700, 6620) aie seen in the led The gieen and blue 
show the same ahsoiption as the solution The chloride m solution 
gives the same absorption as the cliiom alums,— tiansmittmg, how- 
ever, slightly more light for the same quantity of chromium The 
hot solution also shows the same changes, but wnth this difference 
that colour and absoiption phenomena aie almost entirely recoveied 
on coohng The nitrate (solution of chiomic hydroxide in nitno 
acid) agrees with chiom-alum, but tiansmits moie light Red 
crystals of potassic chiomic oxalate only transmit the led with an 
absoiption band slightly less refrangible than B (X=6867) The 
blue salt has the absoiption band at a wave length of 7040 and 
transmits part of the light in the gieen and blue The solutions of 
the salts show' the same absoiption as the crystals, with the position 
of the absorption band apparently unchanged The waim solutions 
absorb more than the cold ones The oxalate of ehiommm gives an 
absoiption band of 6910 to 6860 and transmits the gieen and blue 
more freelythan the double salt The taitrate onlysliows the absorp- 
tion band m the led veiy weakly and absoibs moie red than the 
pieviously mentioned solutions The acetate tiansmits moie yellow 
than the other salts and has some broad absoiption bands near a 
wave-length of 7170 When the solution is heated it becomes gieen, 
absoibmg the red moie than when cold, but leaving the gieen and 
blue absorption unchanged The absoiption phenomena shown by 
uramnm salts aie more complicated than those of the chiomium 
salts, but they aie at the same time more characteiistie, as the 
spectra are moie definitely broken up into bands According to 
Yogel, the manic and uianous salts behave differently {Prdktiscke 
Spectial- Analyse, p 247), but a moie caieful investigation is de- 
siiable Soiby finds that a mixture of zirconium and nianium 
dissolved m a boiax bead shows chaiacteiistic bands, winch aie 
visible neither with uranium noi with zu comum alone 

Theie is httle to he said as regards the lemaming groups of 
metals (tin, antimony, gold) Their spectia are best obtained by 
taking the spark from metalhc electrodes or by volatilization in 
the voltaic aic 

Influence of Tenperatui a and Piesmre on Spectra of Gases 

If the spectrum of an element is examined under different con- 
ditions of tempeiatuie or pressure, it is often found to differ con- 
siderably The change may be small — ^tliat is to say, the lines oi 
hands may only show a different distiibutioii of relative intensity — 
or it may be so large that no relationship at all can be discovered 
"between the spectia It has been pointed out by Kirchhoff that a 
change in the thickness of the luminous layer may produce a change 
in the appearance of the spectrum, and Zollner and Wiillner have 
endeavoured to explain in this way a number of important varia- 
tions of spectia But their explanation does not stand the test of 
close examination The thickness of layer cannot he neglected in 
the discussion of solar and stellai spectra, or m the comparison (ff 
absorption spectra of liquids, but none of the phenomena which 
we shall notice heie aie affected by it 

Widening of Lines — The lines of a spectrum are found to widen 
undei certain conditions, and, althoumi probably all spectra are 
subject to this change, some aie much more affected by it than 
XXII — 48 
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otliers The lines of hydrogen and sodium, foi instance, ividen 
so easily that it is sometimes difficult to obtain them quite sharp 
IVlien a system of lines widens it is geneiallj found that the most 
lefiangible lines widen most easily A line may expand equally 
towards both sides or chiefly tow aids one side , in the latter case 
the expansion tow aids the less lefiangible side pieponderates pretty 
nearly in ei eiy case It is the almost unanimous opinion of spectro- 
seopists that the widening is produced by an increase of pressme 
If spaiks are passed thiougli gases, the lines aie always bioader at 
high than at low piessuies, and the metallic hues are also bioader 
when a spaik is taken fxom them at highei piessures Without 
altering the pressme, we may often pioduce a widening of lines by 
an increase m the intensity of the dischaige, but heie the piessuie 
IS indirectly mcieased by the use of tempeiatuie Accoidmg to 
the moleculai theory of gases, the follow mg explanation might be 
given foi the widening of hues As long as a molecule vibiates 
by itself iimnfluenced by any othei molecule, its vibrations will 
take place m legulai periods The hues of its speetium will conse- 
quently be shaip But, if the molecule is placed m pioximity with 
otlieis, its vibrations will he distuibed by occasional encounteis 
Durmg each encounter forces may be supposed to act between the 
molecules, and these forces waU. affect the legulanty of the vibra- 
tion The question arises, whether foi a given tempeiature and 
piossuiealine maybe of different width accoidmg as the molecule is 
placed m an atmosphere of similar or dissimilar molecules Such 
a diffeience exists m all probability If gases are mixed m differ- 
ent pioportious, the Imes are sharper w-hen an element is present 
m small quantities, although the total piessme may be the same 
Theie is one cause which limits the sharpness of spectroscopic 
Imes the molecules of a gas haiea tianslatoxy motion Those 
molecules which aie moving towards us will send us light which 
IS slightly moie lefrangible than those which move away fiom us , 
hence each line ought to appear as a band In leality the width 
of lines generally is gieatei than that due to this cause 

SiKGti a qf Di£c 7 ent Oi ders — Spectra may be classifaed aceordmg 
to then geneial appeaiance The difierent classes have been called 
orders by Pluokei and Hittorf At the highest temperature we 
always obtain spectra of lines which need no fiuthei dcscuption i 
At a lower tempeiatiue we often get spectia of channelled spaces oi 
fluted bands \Yhen seen in spectroscopes of small lesolvmg powei 
these seem made of hands which have a sharp boundaiy on one side 
and gradually fade away on the othei With the help of moie 
peifect instiuinents it is found that each band is made up of a 
niimbei of lines which he olosei and closei together as the sharp 
edge IS appioachecl Occasionally the bands do not present a shaip 
edge at all, but are made up of a numbei of lines of equal mtensity 
at nearly equal distances horn each other Continuous spectia, 
which need not necessarily extend thiough the whole lange of the 
spectrum, foim a thud order, aud appear geneiaUy at a lower 
tempeiatuie than eithei band oi Ime spectiiun One and the same 
element may at different temperatiuea possess spectia of diffeient 
oiders A discussion has natuially ansen as to the cause of these 
lemaikable changes of spectra, and it is generally believed that they 
are due to diffeiences of molecular stiuctme Thus sulphur vapour 
when volatilized shows by absoiption a coiitmuous speetium until 
its temperature is laised to 1000°, when the contmuons speetium 
gives w'ay to a speetium of bands We know that the molecule of 
bulphm IS decomposed as the temperature is laised, and we are 
thus justified m saying that the band speetium belongs to the 
molecule containing two atoms, while the continuous speetium 
belongs to the more complex molecule which fiist appeals on 
volatilization WTien a stiong electiic spaik is passed thiough 
the vapoui ot sulphui a bright line spectrum is seen, and this is 
believed to be due to la furthei splitting up of the molecule into 
single atoms 

Long and Short Lines — If the spectinm of a metal is taken by 
passing the spaik betw een tw'o poles in air the pressure of which 
IS made to vaiy, the lelative intensity of some of the Imes is often 
seen to change Similai variations take place if the intensity of 
the dischaige is altered, as, for instance, by interposing or taking 
out a Leyden jar It is a matter of impoitance to be able to use a 
method which in the great majoiity of cases will give at once a 
Slue indication how each line i^rnl behave undei diffeient ciicum- 
stances This method we nowpioceed to describe It has often 
been lemaiked, even by the earliest ohseiveis, that the metallic 
lines when seen in a spectioscope do not always stietch across the 
field of view, but are sometimes confined to the neighbouihood 
of the metallic poles Some observations which Lockyei made 
jointly with Piofessoi Frankland led him to conclude that the 
distance which each metallic hne stretched away from the pole 
could give some clue to the behavioui of that hue m the sun In 
1872 Lockyei woikecl out his idea An image of the spaik was 
foimed on the slit of the spectroscope, so that the speetium of each 
section of the spaik could be examined Some of the metallic 
lines weie then seen to he confined altogether to the neighbour- 
hood of the poles, while others stietched nearly aoioss the whole 
field The leiative length of all the lines was estimated Tables 
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and maps are added to the memoii The longest lines (that is, 
those which stietch away faithest from the pole) aie by no means 
alwajs the strongest , and theie aie many instances wheie a faint 
Ime IS seen to stietch nearly across the whole field of view, while 
a strong line may be confined to the neighbourhood of the pole, 

01 is leduced sometimes to a biilliant point only We give a few 
conspicuous examples of hues which are long and weak or shoit 
and strong In lithium the blue line (4602 7) is biilliant but short 
In lead 4062 5, one of the longest lines, is faint and according 
to Lockyei difiicult to observe In tin 5630 0 is the longest line, 
but it IS faint, while the stiongei lines near it (5588 5 and 
5562 5) are shortei The zinc lines 4923 8, 4911 2, 4809 7, 4721 4, 
4679 5 are given by Thalen as of equal intensity, but the tluee 
most refiangible ones are longer On i eduction of pressure 
Lockyer found that some of the shortei lines lapidly decreased 
m length, wlule the longer lines remained visible and weie some- 
times hardly affected When the spark was taken from a metallic 
salt instead of from the metal the short lines could not be seen, 
but only the long lines remained An alloy behaves in the same 
manner as a compound, and by.giadiially reducing one constituent 
of an alloy we may giadually reduce the number of lines, which 
disappeai m the inverse older of then length Subsequent w oik 
has shown that the longest lines are also generally those which aie 
most persistent on reduction of temiieratuie, so that in the 
voltaic aic the longest lines seen in the spark aie absent In 
Older to explain these facts it seems necessary in the fiist place 
to assume that the short lines aie hues coming out at a high 
tempeiatuie only, but this explanation is not sufficient Why 
should a mixtuie of diffeient elements only show the longest lines 
of that constituent which is piesent in small quantities ^ In the 
case of chemical combinations we might assume that, the spaik 
having to do the work of decomposition, the tempeiature ot the 
metal is loweied, and that therefoie the shoit lines aie absent 
But this cannot be if a chemical compound is i ejilaced by a mechani- 
cal mixture All these facts would be explained, howevei, if 
we assume that the spectrum of a molecule that is excited by 
molecules of another kind consists of those lines chiefly which a 
molecule of the same kind is alieady capable of biinguig out at 
a lowei tempeiature It would follow fioni this that the eflects of 
dilution aie the same as those of a leduction of tempeiatuie, — 
which lb the case. 

Othei Changes zn Relative Intensity of Lines. — Besides the 
changes wo have noticed, theie aie otheis which have not been 
bionght undei any rule as yet Lines appeal sometimes at a low 
tempeiatuie which behave diffeiently fiom the pioper low-teni- 
peratuie lines These requue fuithei investigation They may, 
in some cases at least, be due to some compound of the metal w ith 
othei elements piesent We give some examples If a spaik is 
taken fiom lead without the condenser the line 5005 appeals, 
aud Huggins has found it to be sensibly coincident with the chief 
line of the nebulie It is given as a stiong line by Lecoq de Bois- 
baiidran, who used feeble spaiks, and in many cases it seems to 
behave as a low tempeiatuie line , it ought to be a long line 
theiefoie, but it is in leality shoit In line 6100 of tui, Salet 
noticed that when a liydiogen flame contains a compound of tin au 
oiaiige line appeals, vvlmh is apparently coincident with the oiaiige 
line of hthium This hue does not figiiie on any of the maps of 
the tin speetium. Lockyei found that zinc, volatilized in an iron 
tube, showed by absoiption a gieen line It is very likely the line 
5184 seen by Lecoq de Boisbaudian in spaiks taken fiom solution of 
zme salts In the absoiption spectia of sodium and potassium Imes 
appear m the green which weie shown by Livcmg and Dew’ai not to 
be coincident with any known line of these metals It was suggested 
by them that they aie due to hydiogen compounds. The wave- 
length of the sodium hne is 5510 and that oi the potassium line 5730 
Lecoq de Boisbaudran mentions that an inciease of tempeiatuie 
is often accompianied by a i datively gieatei inciease m the biil- 
liancy of the more refrangible lays It is often said that such an 
inciease is a diiect consequence of the foimula established by 
Kuclihoff If the absorbing power of a moleculo lemains tire 
same while the temperatuie is nici eased, it follows that the blue 
rays gam more quickly in intensity than the red ones, but tlie less 
refrangible rays ought nevei to deciease in intensity, the quantity 
of lummous matter remaining the same How such a deciease 
is actually observed in many cases when theie is no leason to 
suppose that the quantity of luminous matter has been reduced 
We must conclude, theiefore, that the obseived differences in the 
spectia are not solely legulated by Kiichhoffs law, but it is a 
perfectly plausible hypothesis that a higher tempeiature is m 
geneial accompanied by a decrease m the absorbing powei of the 
less lefiangible rays As a strongei impact often bungs out higher 
tones, stiongei molecular shocks may bring out waves of smallei 
length Theie are several instances of a regular increase in the 
relative intensity of the blue rays which may be asciibed to this 
cause The most remaikable instance is perhaps seen in the spec- 
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tiiim of phosphoretted Ixydrogen If a little pIiot>plioras is intro- 
duced mto aa appaiatus generating Iijdiogen, the flame will show 
a senes of bands chiefly in the gieen The speetiiim gets more 
biilliant it the flame is cooled This can be done, accoiding to 
Salet,^ by piessing the flame against a siufacc kept cool by means 
of a stieam of uatei or by siiiiounding the tube, at the oiifice of 
which the gas is lighted, by a wider tube thioiigh which cold an is 
blown The piocess of coohng the flame, accoiding to Lecocy,- 
changes the lelative intensity of the bands in a peifectly legulai 
mamiei The almost invisible least lefiaiigible band becomes 
stioug, and the second band, which wa& weakei than the fomth, 
now becomes stiongei Auothei evamifle ot a sinnlai change is 
the spectrum shown by a Bunsen buinei By cliaiging the burnei 
wnth an mdiffereut gas ^ (N, HClj COoJ the flame takes a greenish 
eoloui, and, though the spectrum is not alteied, the least lefian- 
gible of the bands are increased in intensity \viule in these in- 
stances the changes aie peifectly legulai, the more lefrangible rays 
gammg m relative intensity as the temperature is mcieased, theie 
aie other cases, some of which have aheady been mentioned, in 
which the changes are very iriegulai , such aie those which take 
place in the spectra of tin, lithium, and magnesium In the case 
of zinc the less lefiangible of the gioup of blue rays gams in lelative 
intensity We cannot, therefoie, formulate any general law 

Nutmt lull Relations letween the Wave lengths of Lines belonging to 
the S^ecti im of a Body 

It seems ripno / 1 piobahle that there is a numeiical lelation be- 
tween the different periods of the same vibiating system In certain 
sounding systems, as an oxgan-pipe oi a sti etched string, the 
relation is a simple one, these peiiods being a submultiple of one 
which is called the fundamental peiiod The haimouy of a com- 
pound sound depends on the fact that the difleient tunes of vibia- 
tion axe in the latio of small integei numbeis, and hence two 
vibiatioiis aiQ said to be in harmonic i elation when their peiiods 
aie in the latio of integers We may with advantage extend the 
expression “haimomc relation” to the ease of light, although the so- 
called harmony of colours has nothing to do wnth such connexions 
We shall theielore define an “haimomc lelation ” between diffeieiit 
hnes of a spectium to be a relation such that the wave-lengths oi 
wave numbeis aie in the latio of integeis, the integeis being suffi- 
ciently small to suggest a real connexion Some wiiteis use the 
woid in a widei sense and call a gioup of lines harmomcs when 
they show a certain legulanty in then disposition, giving evidence 
of some law, that law not being in geneial the haimonic law We 
shall lieie use the expiession in its stiictei sense only We begin 
by discussing the question whethei tlieie aie any well-ascertained 
cases of harmonic relationship between the diffeient vibiations of 
the same molecule The most important set of hues exliibiting such 
a relationship aie thiee of the liydiogen lines which, when pio- 
peily collected foi atmospheric lefiaction, aie, as pomted out by 
Johnstone Stoney, very aocmately in the ratio of 20 27 Z2(PMl 
Mag , xli p 291, 1871) Othei elements also show such ratios , 
but when a spectium has many lines puie accident will cause several 
to exhibit whatevei numeucal lelations we may wish to impose on 
them If we calculate the numbei of haimomc latios whicffi with 
an assumed limit of accuiacy, wc may expect m a spectrum like 
that of non, we find that theie are in leality fewei than we should 
have if they weie distnbuted quite at random (Froe Roy Boa, 
XXXI p 337, 1881) With fiactions having a denominatoi smallei 
than seventy the excess of the calculated over the observed values 
IS veiy luaiked, while there aie lathei moie comcidences than w^e 
should expect on the theoiy of piobability if we take fractions 
having a denominator between seventy and a bundled. The cause 
of this, piobably, is to be sought in the fact that the Imes of an 
element aie liable to foim gioiips and aie not spread ovei the whole 
spectrum, as they would be if they were distributed at landom 
This luci eases the probability of coincidence with fiactions between 
high numbeis, and diminishes the piobabihty of coincidence with 
fractions between lo wei numbei s Thei e is one point which deserves 
reneived investigation When the limits of agreement between 
which a coincidence is assumed to exist are taken nairower, theie 
lb an mcieased number of observed as compaied with calculated 
coincidences in the iron spectium , and this would seem to pomt 
to the existence of some true harmonic ratios With the solai 
maps and giatmgs put at our disposal by Professor Rowland, we 
may hope to obtain moie accuiate measurements, and therefoie 
moie definite infoimation Even if the wave-lengths of two lines 
are found to be occasionally in the ratio of small mtegei numbeis, 
it does not follow that the vibiatious of molecules are regulated by 
the same laws as those of an oigan-pipe oi of a sti etched strmg 
E J Balmei ^ has indeed lately suggested a law which differs in 
an important manner from the laws of vibration of "the oigan- 
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pipe and which still lea\es the latios of the peiiods of vihiation 
integer numbeis Accoiding to him, the hjehogeu spcctuim can 
be lepiesented by the equation 



wheie IS some wave-length and n an iiitegei number gieater 
than 2 The following table (I ) shows the agi cement between the 
calculated and obseried Indiogen lines And the agreement is a 
\eiy leniaikable one, for the whole of the liydiogen spectrum is le- 
presented by ginug to m successive integer i allies up to sixteen 


Xu=364j 

Obseived. 

Hvdrogen 

Spectium 

Xy — 3t>45 

Observed 

Hjdiogen 

Spectrum 


m2X„/(,«2_4) 

n 


3 

65C1 0 

C502 1 

10 

3TOo9 



4S60 0 

4Se0 7 

11 

3760 t) 



4339 3 

4340 1 

12 

3T40 1 

3745 5 


4100 0 

4101 2 

13 

3733 3 

3730 0 

7 

3969 0 

3008 1 

14 

3720 0 

3717 5 

8 

3888 0 


15 

37110 

3707 5 

9 

3834 3 

3834 0 

10 

3702 9 

3099 0 


The diffeiences between the obseived and the calculated numbers 
show a regular inciease towards the ultia- violet It might be 
thought that a bettei agieement could be obtained by taking a 
number shghtly different fiom fom m the denominatoi , but fliis 
is not the case On the contraiy, the agreement in the visible 
part is at once destioyed if we make the ultia- violet lines fit bettei 
The agreement IS not improved but lendeied shghtly worse if we 
take account of atmospheric lefiaction 

Asa fiist appioximation Balmer’s expiession gives a very good 
account of the hydiogen spectium If the law was general we 
should find that in the non spectium, for instance, W'hioh is the 
only spectrum carefully examined, those fractions would occur more 
fieqiiently than others which can be put mto the foim 
that IS to say, I and -J foi fractions made up of numbers smallei 
than 10 A lefeience to the table in Fioc Roy Sol. , vol xxxi p 
337, shows that these fiactions do not occur raoie fiequently 
than others But, if we change the sign of in the denominatoi, 
we find 4 and ^ as the only fractions falling within the lange oi 
spectium examined, and these two fractions aie indeed those which 
occui moie frequently than any otlieis made up of numbeis smallei 
than 10 

It might be woith tiying to see wliethei the wave-lengths of lines 
makmg up a fluted baud can be put into the form , accoid- 

ing to the sign chosen in the denominatoi, the band would shade 
oft tow aids the blue oi led The foim of expiession seems at first 
sight well adapted, for it show's how by giving m giadiially in- 
cieasmg numheis the hues come closer and closei togethoi tow aids 
what appeals m the spectium as the shaip edge of the band It 
we take peiiods of vibiation instead of wave-lengths Balmei’s 
expiession w'ould i educe to 

wheie To is a fixed period of vibiation, n a constant integer, and m 
an integei to which successive values aie given from n upwards 

It IS often observed, and has already been mentioned, that the 
spectium of some elements contains in close pioximity two ox tlnee 
lines forming a chaiactenstic gioup Such doublets oi tiiplets aie 
often repeated, and if the haimomc law was a geneial one we should 
expect the wave-lengths of these gioups to be iiiled by it , hut such 
IS not the case. The sodium lines wlucli he in the visible pait of 
the spectium aie all double, the components being the closei to- 
gethei the more lefiangible the gioup But neithei are the lines 
themselves m any simple i atios of integers, nor do the distances 
between the lines show much i egiilarity The ultra-violet lines of 
sodium as photogiaphed by Liveing and Dewai aie single, with the 
exception of the least lefiangible of them (3301) But this line 
IS a very close double, and it may be that the others mil ultimately 
be resolved Some elements, such as magnesium, calcium, zme, 
cadmium, show remaikable series of triplets, and the lelatxve dis- 
tances of the thiee lines seem well mamtained in each of them 
Even the distances when mapped on the wave-numbei scale are so 
neaily the same foi each element that it would be a matter of great 
impoitance to settle definitively whether the slight vaiiations which 
are found to exist aie leal oi due to euois of measuiement In 
the following table (II ) we give the position of the least refrangible 
hue of each tiiplet togethei with the distances between the first 
and second (column B) and between the second and third line of 
each tnplet (column C) The figuies in column A represent the 
number of waves m one milhmetie Foi the zinc and calcium 
tnplets the measuieinents of Liveing and Dewar are given , the 
magnesium tnplets are put down as measured by Cornu as well as 
by Haitley and Adeney The diflfexences in these measurements 
wiH ^ve an idea of the degree of uncertainty The tnplets oi 
cadmium aie farthei apait and are mixed up with a greater number 
of single lines 




380 


S P E C T R 


1 Zinc Triplets 

1 Calcium Triplets | 
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1 Magnesium Triplets 1 
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A 
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A 

B 
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4 2 

1 9 
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3505 8 

41 

1 7 
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3 8 
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2 1 

3230 4 

39 

I 9 
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Relation between Spetii urn oj- a Body and 
Spectra of ih Compounds 

Tile spectium of a body :s due to periodic motion within 
the molecules If we are justified in believing that the 
molecule of mercury vapour contains a single atom, it 
follows that atoms are capable of vibiation under the action 
of internal forces, foi mercmy vapour has a definite spec- 
trum We may consider, then, the spectrum to be de- 
termined in the first place by foi ces within the atom, but 
to be affected by the forces which hold together the different 
atoms within the molecule The closer the bond of union 
the greater the dependence of the vibrations on the forces 
acting between the different atoms Experimental evidence 
seems to favour these views, for we observe that whenever 
elements are loosely bound together we can recognize the 
influence of each constituent, while in the compounds which 
aie sufficiently stable to resist the temperature of incandes- 
cence the spectrum of the compound is perfectly distmct 
from the spectra of the elements The oxides and haloid 
salts of the alkaline eaiths, for instance, have spectra in 
w'hich we caunot trace the vibrations of the component 
atoms , but the spectra of the diffeieiit salts of the same 
metal show a great resemblance, the bands being similai and 
similarly placed The spectium seems displaced towards 
the red aa the atomic weight of the haloid inci eases 
No satisfactoiy numerical relationship has, however, been 
traced between the bands The numbei of compounds 
which will eiiduie incandescence without decomposition is 
veiy small, and this renders an exliaustive investigation 
of the relationship between then spectra very difficult 

The compounds whose ahsoiption spectia have been investigated 
have often been of a inoie unstable natuie, and, moieovei, dis- 
sociation seems going on m liquid solutions to a laige extent , the 
influence of the component ladicals in the molecule is moiemaiked 
inconsequence Di Gladstone,’’ at an early peiiod in thehistoiy 
of spectium analysis, examined the ahsoiption spectia of the solu- 
tion of salts, each constituent of ivhieh was colouied He concluded 
that geneially, but not invaiiably, the following law held good 
“’When an acid and a base combine each of which has a (hfleient 
influence on the lays of light a solution of the resulting salt ivill 
transmit only tliose lays which aie not absoihed by eitbei, or, m 
other woids, which aie tiansmitted by both ” He mentions as an 
iinpoitant exception the case of feme fen o-cyamde, which, when 
dissolved in oxalic acid, tiausmits blue lays in great abundance, 
though the same lays aie absoihed both by fen o -cyanides and by 
feme salts Soret has confinned, for the ultia -violet lays, Dr 
Gladstone’s conclusions with legaid to the identity of the absorption 
speeti a of diffeient eluomates The chi om ates of sodium, potassium, 
and ammonia, as well as the bichiomates of potassium and ammonia, 
weie found to give the same ahsoiption spectrum Hoi is the 
ofleet of these eluomates confined to the blocking out simply of 
one end of the spectrum, as m the visible pait, hut two distinct 
ahsoiption bands aie seen, which seem unchanged in position if one 
of the above-mentioned elii oraates is replaced by anothei Chiomic 
aoul itself shoved the bands, but less distinctly, and Soret does not 

Measured by Tlmlui ® Measuiedby Livemg and Dewai 
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consider the puiity of the acid sufficiently proved to allow him to 
draw any certain conclusion fiom this obseivation Eihard’s woik 
on the absoipition spectia of the salts in which clnomuim plays the 
part of base has alieady been mentioned Hitiic acid and the 
nitrates of tianspaient bases, such as potassium, sodium, and 
ammonia, show spectia, accoidmg to Soiet, which aie not only 
qualitatively but also quantitatively identical , that is to say, a 
given quantity of nitnc acid in solution gives a chaiactenstic 
ahsoiption band of exactly the same width and darkness, whethei 
by itself alone oi combined with a tianspaient base It also shows 
a continuous ahsoiption at the most lefiangihle side, beginning 
with each of the salts mentioned at exactly the same point The 
ethereal mtiates, however, give different lesults In 1872 Haitley 
and Huntington examined by photogiapihic methods the ahsoiption 
spectia of a gieat number of organic compounds The noimal 
alcohols were found to be transparent to the ultia-violet lays, the 
normal fatty acids less so In both cases an increased number of 
eaibon atoms increases the ahsoiption at the most lefiangihle end 
The fact that benzene and its deiivatives aie leraaikable for then 
powerful absorption of the most refrangible lays, and for some 
chaiactenstic absorption bands appearing on dilution, led Haitley 
to a moie extended examination of some of the moie complicated 
oiganic substances He determined that definite ahsoiption hands 
aie only produced by substances in which thiee pans of carbon 
atoms aie doubly linked togethei, as in the benzene ring More 
recently* he has subjected the ultia- violet ahsoiption of the alkaloids 
to a caieful investigation, and has arrived at the conclusion that 
the spectia are suraciently chaiactenstic to “offer a ready and 
valuable means of ascei taming the puiity of the alkaloids and 
particularly of establishing then identity ” “ In compaiing the 
spectra of substances of similar constitution it is observed that in 
such as are derived fiom bases by the substitution of an alkyl 
ladical for hydiogen, or of an acid radical for hydioxyl, the curve is 
not altered in charactei, but may vary m length when equal weights 
are examined This is explained by the ahsoiption bands being 
caused by the com]iactness of stiuctuie of the nucleus of the 
molecule, and that equal weights aie not molecular weights, so that 
by substituting foi the hydrogen of the nucleus ladicals which 
exert no selective ahsoiption the result is a i eduction in the ab- 
soiptive powei of a given weight of the substance Bases wffiicli 
contain oxydized ladicals, as hydioxyl, methoxyl, and carboxyl, 
luciease in absorptive powei in piopoition to the amount of oxygen 
they contain ’’ 

It would seem, however, by companng the above results with 
those obtained by Captain Abney and Colonel Besting ® that the 
ahsoiption of a gieat nuinbei of organic substances is moie cliai- 
acteiistic m the mfia-ied than in the ultia violet Some of the 
conclusions aiiived at by these experimentalists aic of gieat im- 
portance, as the following quotations will show — “ Regaiding the 
general ahsoiption we have nothing veiy notewoitliy to icmaik, 
beyond the fact that, as a uile, in the hydiocaibons of the same 
senes those of heavier molecular constitution seem to have less 
than those of lighter ” This effect agrees with the ohseivations 
made by Haitley and Huntington m the ultia-violet, in so far 
as a general slutting of the ahsoiption tow aids the led seems to 
take place as Hie mimbei of caihon atoms is inci eased Such a 
shifting would mci ease the geneial ahsoiption in the ultia- violet 
as obseived by Haitley and Huntington, and decrease it in the 
infia-ied as obseived by Abney and Besting Tinning then atten- 
tion next to the shaiply defined lines, the last named, by a senes of 
systematic expeuments, concluded that these must he due to the 
liydiogon atoms in the molecule “A crucial test was to obsoive 
spectia containing hydiogen and cliloiine, hydiogen and oxygen, 
and hydiogen and lutiogeii We thoiefoie tiied hydiochloiiG acid 
and obtained a spectrum containing some few lines Watci gave 
lines, together with hands, tw'o lines being coincident with those 
in the spectium of liydiochloiic acid In ammonia, nitiic acid, and 
sulphmic acid we also obtained shaiply marked linos, coincidences in 
the diffeient spectia being obseived, and neaily every Iriio inajiped 
found rts analogue iii the chloroform spectrum, and usually rn that 
of ethyl iodide Benzene, again, gave a spectrum consisting piin- 
crpally of lures, and these were coincident with some lines also to 
be found in chloiofonn It seems, then, that the hydiogen, which 
is common to all these diffeient comjiounds, must be the cause of 
the luieai spectium lu what nianuei the hydiogen annihilates the 
waves of ladiation at those paiticulai points is a question which 
13, at present at all events, an open one, but, that the linear absorp- 
tions, common to the hydiocaibons and to those bodies in which 
hydiogen is in comhiuation with othei elements, such as oxygen 
and mtiogen, aio due to hydiogen, tlieie can be no mannci of doubt 
The next point that loquued solution was the effect of the presence 
of oxygen on the body under examination It ajipeais that in 
every case where oxygen is present, othei wise than as a pait of the 
radical, it is attached to some hydrogen atom in such a way that 
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it obliterates the radiatioa between two of the lines -nhich are due 
to that lijdrogen If more than one hydroxyl group be pre 

sent, we doubt if anj diiect effect is pioduced bejond that produced 
by one hydroxjl group, except a possible greater general absorption , 
a good example oi this uill be found in cinnamic alcohol and phenj 1- 
propyl alcohol, which gire the same spectra as fai as the special 
absoiptions aie concerned Hitherto we hai e only taken into 

account oxygen which is not contained in the ladical , when it is 
so contained it appears to act dilferentlj, alw aj s supposing hydrogen 
to be pieseiit as well We need only refer to the spectrum of 
aldehyde, which is incluied to be linear lathei than banded, or 
rather the bands are bounded by absolute lines, and are moie 
defined than when oxygen is more loosely bonded ” 

“An inspection of our maps will show thatthe ladical of a bodyis 
repiesented by certain well-marked hands, some diflenngm position 
accoiding as it is bonded with hydrogen, or a halogen, or with 
caibon, oxygen, or nitrogen There seem to he characteristic 
bands, however, of any one senes of radicals between 1000 and 
about 1100, which would indicate what may be called the cential 
hydrocarbon group, to which other ladicals may he bonded The 
clue to the composition of a body, howevei, would seem to lie 
between X 700 and \ 1000 Certain radicals have a distinctive 
absorption about X 700 together with otheis about X 900, and if 
the fiist be visible it almost follows that the distinctiie maik of 
the ladical with which it is connected will be found Thus in the 
ethyl seiies we find an ahsoiption at 740, and a charaetenstic hand, 
one edge of which is at 892 and the other at 920 If we find a 
body containing the 740 ahsoiption and a band with the most 
lefiangible edge commencing at 892, or with the least refrangible 
edge teiminating at 920, we may be pietty sure that we have an 
etlijl ladical present So with any of the aiomatic group , the 
ciucial line is at 867 If that line he connected with a band we 
may feel ceitain that some deiivative of benzine is present The 
benzyl gioup show this remarkably well, since we see that phenj 1 
IS piesent, as is also methyl It vnll he advantageous if the 
spectia of ammonia, benzme, aniline, and dimethyl amline be com- 
paied, when the remaikable coincidences will at once become 
appaient, as also the different weighting of the molecule The 
spectrum of nitro-benzine is also worth comparing with benzme 
and nitne acid In our own minds there lingers no doubt as 

to the easy detection of any radical which we have examined, 
and it seems highly probable by this delicate mode of analysis that 
the hypothetical position of any hydrogen which is replaced may be 
identified, a point which is of prime importance m organic chemistiy 
The detection of the presence of chlorine oi hiomine or iodine in 
a compound is at present undecided, and it may well be that we 
may have to look ioi its effects in a different part of the spectrum 
The only tiace we can find at piesent is in ethyl hiomide, in which 
the ladical band about 900 is curtailed m one wung The diffeience 
between amyl iodide and amyl biomide is not sufficiently marked 
to be of any value ” 

The ahsoiption spectia of the didymium and cobalt salts afford 
many stiikmg examples of the complicated effects of solution and 
combination in the spectia It is impossible to explam these with- 
out the help of illustiations, and w e must refei the leadei, therefoie, 
to the oiigiual papeis ^ Some very inteie&tmg changes have been 
noticed in the position of ahsoiption bands when certain colouring 
niatteis are dissolved in diffeient liqmds Chaiacteristic absoip- 
tioii hands appeal foi each colouring mattei in slightly different 
positions according to the solvent Hagenbacli, Kraus, Kundt,® 
and Claes ^ have studied the question In a preliminary examina- 
tion Piofessoi Kundt had come to the conclusion that solvents 
displaced absorption bands towards the led m the ordei of then 
dispel sive poweis , but the examination of a greatei number of 
cases has led him to lecogiiize that no generally valid rule can he 
laid down At the same time highly dispeisive media, like bisul- 
phide of CcUhon, always displace a band most towards the led end, 
while with liquids of small dispel sioii, like W'ater, alcohol, and ethei, 
the hand always appears moie lefiangible than with other solvents , 
and as a geneial rule the ordei of displacement is approximately 
that of dispeisive power 

Relations of the Spectia of Difeient Mements 

Vaiious effoits liave been made to connect together the 
spectra of different elements In these attempts it is 
geneially assumed that certain lines m one spectrum corre- 
spond to ceitam lines in another spectrunij and the ques- 
tion IS raised whether the atom with the higher atomic 
weight has its corresponding lines more or less refrangible 

^ Bunsen, “On the Inversion of the Bands in the Didymium Ahsorp 
tion Spectra,” JPhil Mag , xxviu p 246 (1864), and xxxn p 177 
(1865) , Russell, “ On the Absorption Spectra of Cobalt Salts,” Proc 
Roy Soc , xxxii p 258 (1881) ^ j^^ii , iv p 34 (1878) 

® Wied Ann, in p 389 (1878) 
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No definite judgment can as yet be given as to the success 
of these efforts Lecoq de Boisbaudran has led the way 
in these speculations, and some of the similarities in 
different spectra pointed out by him aie certainly of value 
But whether his conclusion, that “the spectra of the alkalis 
and aikahne earths when classed according to then refran- 
gibilities are placed as then chemical properties in the 
order of their atomic weight,” will stand the test of further 
research remains to be seen Ciamician^ has also pub- 
hshed a number of suggestive speculations on the question, 
and Hartley^ has extended the comparison to the ultra- 
violet rays 

“VYhen metallic spectra are examined it is often found 
that some line appears to belong to more than one metal 
This is often due to a common impurity of the metals , 
but such impurities do not account for all coincidences 
The question has been raised whether these coincidences 
do not point to a common constituent in the different 
elements which show the same line If this view is correct, 
■w’e should have to assume that the electric spark decom- 
poses the metals, and that the spectrum we observe is 
not the spectrum of the metal but that of its constituents 
Further investigation has shown, however, that in nearly 
all cases the assumed coincidences were apparent only 
With higher resolving powers it was found that the lines 
did not occupy exactly the same place With the large 
numbers of lines shown by the spectra of most of the 
metals some very close coincidences must be expected by 
the doctrine of chances The few coincidences which oui 
most powerful spectroscopes have not been able to resolve 
are m all probability accidental only (a s* ) 

SPEECH-SOUNDS, the sounds actually used for the 
conveyance of thought by speech See Phonetics 

1 Symbolization — It is necessary to have some system 
of writing speech-sounds, in older to talk of them The 
system used in the present article is the palaeotype of 
the present writer’s Eaily English Fy onunciation All 
letters or words thus written will be enclosed in () The 
following preliminary list of the ordinal y sounds, with 
examples, will rendei what follows intelligible Foi an 
alphabetical list, see art 20 

English — 1 beet loait haa bought boat boot (but beet baa bAAt 
boot buut) 2 kmt net gnat knot nirt nook (nit net utet not nat 
nwk) 3 file foil fowl iue\ (fa'il fo'il fa'ul Hun il) 4 Aay (bee) 

5 ^ea bee, toe doe, cape pape (pii bii, too doo, keep geep) 6 lo/iey 
way, /eel -ueal, thva. th&n, seal zeal, msh longe, /rae you {vih.ee vee, 
fill vul, tkzn dhen, siil ziil, lash muzb, irliiuu Juii) 7 ear nng, 
glitz littte (ui nq, gal lit’l) 8 sum chasm, su?i sung (sam 
ksez’m, san oop’n, saq) 9 chest jest (tjest djest) 

Foreign — Fxench, g Geinian, ir Italian 10 beta P, Idclie 
F, nd IT, dzt F, felt P, veid F, vin f, rent f, vont f, un f, soin f, 
SOI F, Im F (bEEt, laash, no, dyy, fo, voaf, veA, vaA, voa, oca, sueA, 
sua, Ijl) 11 dac7i teic/i, taye siege, wahl, all & (,dakli J:dikjh, 
/aaghu, zugjhn, bhaal) 12 pagZia IT, besoyjie f (pfilja, bgzonj) 

2 Eature of SpeecESounds — Speech-sounds lesult from 
shocks given to the aii by the organs of speech, leceived 
by the drumskm of the ear, and transmitted to the auditory 
nerves in the cochlea The apparatus is explained by Helm- 
holtz, who deals with musical sounds But speech is not 
musical, and its sounds are much obliterated when rendered 
musical ® An original quality of tone generated by the 
vocal chords is modified by the cavities thiough which it 
passes, as explained by Helmholtz {Sensations of Tone) on 
the principle of resonance There are three ways in which 
speech-sounds may be produced — (1) by the air in the 
mouth, without additional bieathmg, by smacks and clicks , 
(2) by drawing in air, as orally in chirps, whistles, sobs, 
gasps, and nasally in snuffles, snores , (3) by expeUmg air, 
as m the greater number of speech-sounds The last are 

■* Wien Ber , Ixxviii (1878) 
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either flated, the vocal choids being wide apart and hence 
not vibrating, but allowing breath to pass freely, or voiced, 
the vocal chords being close together and vibiatmg fully, 
or else lulmpeied, the vocal chords approximating but not 
touching, and their edges only vibrating Tbe last is only 
a variation of tbe second and needs no fuither con&ideiation 
Flated and voiced sounds aie either jUed, the position of 
the vocal organs lemainmg unchanged throughout, oi 
cliangiTig, the position constantly altering fioin one fixed 
position to another, foinnng “glides” 

3 Genent, and Specific Speech-Sounds — ^Fixed speech- 
sounds, intended to be tbe same, vaiy from speaker to 
speakei, and in the same speakei at diffeient times Those 
who attempt to write sounds fiom dictation lapidly find 
that they have to disiegerd these specific difteiences, 
and simply discrunmate geneia And much diffeience of 
opinion has alw ays existed as to the discrimination and 
numbei of genera 

4 Vowels, that is, vorah, aie so called because their 
positions allow the voice-sounds to pass with least obsti ac- 
tion The thiee genera (ii, aa, uu), which have always 
been distinguished, diffei gieatly in the positions of the 
tongue and lip, that is, in their mouth cavities, and lienee 
lesonauce The usual method of desciibing speech-sounds 
IS by the shape of the cavity, which, Iiowevei, could be 
shown to be insufficient foi many leasons As diffeiently 
shaped cavities lesouud to a note of the same pitch, 
Helmholtz pioposed the last for discrimination The 
pitches of {ii, aa, uu) are widely diffeient, (ii) having the I 
highest and (uu) the lowest, but the extreme diveisity of 
results in attempting to assign the actual pitch of vowel 
cavities shows that this will not suffice Resonance cavities 
do not create but merely modify original vowel qualities 
of tone, and these last seem to depend upon the will of 
the speaker, guided by his powers of appreciation and 
imitation, both extremely variable, partly hereditary, partly 
depending on conformation of brain, and paitly acquired 
dm mg adolescence 

Melville Bell, Sweet, Stoim, and Sieveis, and all who 
have latterly examined the subject distinguish at least 
two senes of vowel genera, that is, two forms of each genus, 
called “nairow”and ^'wide”, but they are far from being 
agieed as to what the diffiei ence consists in and how it is 
produced Sweet differs fiom Bell, and Sieveis does not 
wholly agi ee with Sweet All, however, call (ii, uu) naiiow, 
and {%, %) Wide 

Besides these two seiies Bell introduced anothei distinc- 
tion applying to both, termed “lounding,” consisting m 
a greater or less closure of the lips, slight for (aa), much 
for (uu), and inteimediate for (oo) But this charactei is 
not scientifically precise, because all the vowels can be 
produced with the mouth wide open (by means of a com- 
pression of the arches of the palate), and still more easily 
with the mouth at least as much closed as oidinarily for 
(uu) Other phoneti&ts wish to introduce distinctions 
based upon the shape of the apeitures between the lips 
There is also a feeling of intermediateness between vowel- 
sounds Thus (yy) is felt by many to he “ between ” (ii, 
uu), and (oece) between (oo, ee) But we also have other 
intermediates which arise spontaneously when listening 
to new languages and dialects Thus in west Someisct 
there is a vowel between (0, 1), one between (y, 9), and 
another between (s, ce), and the positions for these vowels 
have not been ascertained These aie only specimens of 
numerous cases Hence the positional discrimination 
breaks down at present jMeveitlieless it is very good so 
far as it goes, but must not be pressed to extremes 
All the vowels may be also flated and whispered , that 
IS, the position and dictating vowel-intention lemaining, 
the totally or paitially open vocal choids forbid voice and 


produce sound more or less recognized as substitutes for 
the true vowels Write (11) voiced, (hi) w'bispered, (“11) 
flated This distinction becomes of more importance foi 
consonants 

5 Glottids and Pliysems — A glottid is the action of the 

vocal choids in altering the form of the glottis 01 tongue- 
shaped space between them ( 1 ) The glottid is cleai when 
there ns no attempt to utter the vowel until the choids are 
brought together, yet the utterance takes jdace at that 
instant This may be written (,ii) initial Similarly, a 
vowel may end with a clear glottid (,ii,), no flatus escaping 
after the vowel ceases This cleai glottid is usually infeiiecl 
and not written ( 2 ) The glottid is gradual, written (j), 
when flatus passes through the vowel position befoie the 
chords aie sufficiently appioximateclfor voice, 01 after they 
axe separated, thus (pq) is really (“11 -f ‘11 + 11 + hi -h “n) 
This IS an exceedingly common habit with some speakers 
( 3 ) The ekecL glottid (,), Arabic Jiamza f, aiises from keep- 
ing the chords tightly closed so that they cannot vihiate, 
and then releasing them with an explosion It may be 
final m leverted oidei m Aiabic, and it is common as an 
initial in Geimaii, as ,ei ^inneiung, and is used as the 

cafc/i accent m Danish, as ma^nd, a man, distinct fiom man 
= v on ( 4 ) An exaggeiation of (,) gives Aiabic (gi-in) 
^ the bleat, with a lattle in the caitilaginoiis glottis 

Pliysems aie the bellows-actions of the lungs ( 1 ) The 
jeik (h) or sudden puff of either vocalized or flated bieatli, 
accompanying either cleai or gradual glottid The fiist, 

I with voice only, is the singer’s and Bengali aspiiate , the 
second, with flatus, is the Scotch 01 Geiman aspirate ( 2 ) 
The ivJieeze (k), Aiabic ^ stated by Ozermak to anse from 

suddenly forcing breath tliiougli the caitilagmous glottis 

6 Voioel Glides and Vanishes — So far the positions of 
the vowel above the larynx have been supposed to remain 
unchanged In this case many degrees of length may be 
distmgui^ed, as (a) very short, (a) short, (h) medium, 
(aa) long, (ak) drawled, (aaa) extravagantly prolonged 
If the vowel sign consists of two parts, as (ah), only the 
first is marked doubled or tripled for these lengths, as 

i (ah, aah), &c In English it is felt veiy difficult to pie- 
' serve the positions for long {ee, aa, 00), and these vowels 
giavitate to, without by any means reaching, (1, 9, u) The 
fiist and last may be wutten {ee’j, ooho), implying what 
are termed vanishes 01 gliding alteiations of sound, accom- 
panied by alterations of position as the vowel ceases This 
change is geneially unintended and mostly used uncon- 
sciously 

7 JDigohthongs — But thei e ai e conscious changes to quite 
diffeient positions The fiist and last vowels aie then 
taken as fixed, one of them having the chief stress, and 
theie is a vowel glide between them Those form diph- 
thongs, the stress and glide being tlie cliiof cliaiactenstics 
are marked by ('), and the two elements aie juxtaposed 
The glide is geneially shoit and close in English, longer 
m Geiman, still longer and looser, or “slurred,” in Eiench 
and Italian. Theie are many typical classes 1 With 
weak final (1), unanalysed (a'l), analysed (fix, hi, q'i, a'?, 
h, eV, ^)e'^)) &c , all common u With weak final (u), 
unanalysed (a'a), analysed (flu, Jm, d'n, 51% %u, hu, 'e!u, 
ae'w), &c , all veiy common 111 Weak final (y), theoretic 
German m { 6 y, hj), Devonshne om (®'yi°) Weak 
imtial (i) or (i), used for (j) in Italy, Fiance, Wales, (be 
V Weak initial (y) in Fr vi Weak initial (u) or (tl), used 
for (w) m Italy, Spam, Fiance, Wales, (fee vii Murmur 
diphthongs ending in weak (u), common in English, but 
generally with the option of trilling an (1) after it, and 
hence wiitten (j), as in em, am, oar, loid, gooor, piW'e, piyi e, 
poim {lu, eej, 00 r, lAAid, puur, ptet, jiahr, pa'ur); the? is 
always trilled in Scotland viii The vanish diphthongs 
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oohv), ju&t considered ix Inelioant diphthongs, first 
qi ave, where the speaker begins too low and corrects him- 
self, as (ii, iiu), and secondly amte, wheie he begins with 
the mouth too open and corrects himself as he proceeds, 
as (a'o) j both are common in English dialects 

8 Glides from mvi to Mutes, Post-Asjon ates, So/ianfs — 
The essence of the diphthongal charaetei was the glide, 
which was independent of the sounds of the first and last 
elements These might be absolutely mute, as in (pup, 
tAAt, kook) peep, taught, coke, in which (p, t, k) are mere 
positions without sounds But the results are quite dif- 
ferent from (ii, A A, oo), because while the consonant piositions 
are opened out the vowel is at the same time sounded 
Similarly in the reverse order, when final But here the 
enclosure of the bieath is felt to be uncomfortable, and, if 
there is no vowel to fall upon, the mouth is opened and a 
puff of flatus (‘), called the “lecoil,” is heard in England, 
as (piip‘) peep ' Using then ( -t- ) for the ghding sounds, we 
have (p 4 - 11 + p + ‘) , but there is no recoil in (p + u -f p -P * 
+ t) 01 (p-f ii-hpb-l-oohi;’) peeping, peep-bo' Various 
nations have veiy different habits in this respect In 
Indian languages (p‘) would be felt as a final post-aspirated 
mute So initially in Germany, the (p) iiosition is usually 
released, not on a vowel with a clear glottid, as in England 
and Italy, but on a vowel vuth a gradual glottid, as (ppi), 
and hence flatus is heard before the vowel When this is 
exaggerated, as (pihii) oi (pH];hii), we have the true Indian 
post-aspnated mute 

But an attempt to utter the vowel through a mute 
position may be made before the position is quite opened 
out, or the vowel may be continued into it after it has 
been assumed This gives the English, Itahan, and Indian 
“ sonant,'’ as m (beeb) babe The German is not quite the 
same Here the ghdes are (b-pee + b), with possibly a 
voiced lecoil (b -P ee 4- b 4- '), where (’) represents the most 
amorphous voice This voiced recoil is strong in Fiench, 
but seldom heard in English, except in declamation, is 
regular in modern Indian, and impossible to a German, 
who says at most (beebp‘) oi (be<?p‘) , also Indians and Irish 
sometimes jerk out their vowel after sonants, as (bHeebH‘), 
producing the sonant post-aspirates The ancient Indian 
never ended words in the pause with sonants, post-aspirated 
mutes, or post-aspirated sonants, but only with simple mutes, 
and avoided the leeoil 

9 Ghdes to and ft om Hisses, Buzzes — In the case of a 
hiss, flatus passes through the consonant position and is 
continued part of the time during which the vowel position 
IS assumed, but towards the end of that time voice is put 
on Hence in (s 4- ii) see, the glide ( 4- ) is partly flated 
and partly voiced, so that (s) acts in much the same way 
as a gradual glottid, similarly when final, as (s-Pii-Ps) 
cease, where the- hiss replaces the recoil But the piopor- 
tion of voice and flatus in the glide may vary The voice 
may be put on during the hiss, and then the change takes 
place m the hiss position The result, far less clear than 
a vowel, IS a hiss (s), followed without a positional glide 
by the buzz (z), then an entirely vocal glide, the vowel, 
and a vocal glide, a buzz, and a hiss, as (sziizs) seize, sees 
The initial (sz) is regular in Germany, where no vowel 
precedes, as sie sehen (szii zedv), they or you see , and the 
reverse (zs) is regularly in English seize (siizs) in the pause, 
and similarly (haavf, briidhth, ruuzhsh, djedjshj) halve, 
breathe, rouge, judge In the south-west of England Saxon 
words beginning with s, f are pronounced with (z, v) initial, 
which passes through (sz-, fv-) to (s, f) 

10 Glides to and from Flaps — ^Flaps are consonants 
where there is a slack organ which flaps with the breath 
as it passes The r is very varied, but properly voiced, 
though the flated form occurs The flap may be made ^1) 
with the lips, as (bih), lised in Germany to stop horses , (2) 
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With the tip of the direct tongue, (r, ,r), used m Italy, with 
the tip of the reverted tongue, (r), used in the south of Eng- 
land and in modern (not ancient) Indian, where it is called 
“ cerebral ” , (3) with the uvula, (o ), common in Prance and 
north Germany, labialized {oiu) in Northumberland, and 
harsher in Greek and Arabic , (4) with the glottis, (u), 
usual in Denmark , and so on In the educated south of 
England the tongue is often raised to the (r) positron, but 
not allowed to flap, and is treated as a buzz (rj 

The above form the rential flaps , if the point of the 
tongue IS fixed and the \ oice escapes by the side it causes 
minute latm al flaps of the tongue The place of the point 
of the tongue disci iminates the various sounds which differ 
but slightly — (,1), advanced tongue at gums. Continental , 
(1), coronal, tongue near the crown of the palate, English 
(l), reverted, in connexion with (r) in south-west England 

Both flaps, especially the latter, are extremely vocal, and 
the glides from and to them are like those from and to 
vowels, while they glide readily to and from mutes, sonants, 
hisses, and buzzes 

11 Ghdes to and fiom Hums, Onnanls — For (p, t, k) 
both nasal oi oral passages are cut off, the former by press- 
ing the uvula against the back of the pharynx Let this 
pressure be relaxed so that the nasal passage is opened, the 
oral passage remaining closed The voice passes through 
the nose, foimmg the three hums (m, n, q) The glide from 
these to ordinary vowels is the same as from (b, d, g), and 
the peculiarity consists m the preceding hum and the closing 
of the nasal passage as the vowel position is assumed If 
the nasal passage is left open at all the vowel is “nasalized,” 
and as it resounds partly in the nose and partly in the 
mouth it becomes an “ orinasal ” Four piincipal orinasals 
exist in French, as an, on, un, mn (aA, oa, os a, vsa) , there 
are more in Portuguese, and many others in the modern 
Indian languages The oral vowel is altered in character 
by nasalization, and it is not possible to assign the oial to 
the orinasal form precisely If the oral passage is only 
slightly open, a “nasalized tone” is produced, as in Gaelic, 
some south German, and American dialects, wiitten as (a,) 
The hum also may be prolonged, and (’mpaa, 'mbaa, 'ntaa, 
'ndaa, 'qkaa, ’qgaa) result These forms exist in South 
African languages 

The final hum may be continued like a vowel If the 
nose entrance is closed and the voice continued (km, Isem, 
koom) become (kmb, Isemb, koomb), which, as the ordinary 
spelhng shows, were probably once pronounced But not 
only the nasality, the voice itself may be cut off, and then 
we have the mere stops (p, t, k), thus (kmp, knt, kqk), 
which in the pause have the recoil Some phonetists 
consider (m, n, q) to become flated m this case, as (mh, 
nh, qh) This is no more necessary than to suppose a 
vowel to be flated before a mute, so that (Isep, meet, hsek) 
lap, mat, hack should be (T'sep, m“set, h“^k), a usage 
unknown 

12 Palatalisation and Labialisation — When a conso- 
nant precedes a diphthong of classes iv, v, vi, in art 7 begin- 
ning with weak (i, y, u), there is a tendency to take these 
vowels as nearly as possible simultaneously with the con- 
sonant, expressed by writing (j, w], w) after the consonant 
To say (tj) at least two-thirds the len^h of the tongue from 
the tip backwards must he against the palate, for (kj) two- 
thirds from the root forwards The first occurs in Hun- 
garian, the second was very common among older speakers 
of English before (se), as (kjEend’l) Both (tj, kj) are apt to 
develop into (tj) , compai e nature, lirlc, say (neetj ni, kjoerkj ), 
with colloquial modern (neetiu, tjeetj) Similarly the voiced 
sounds (dj, gj) become (dj), compare ny, rid^e These (tj, 
dj) are consonantal diphthongs = (tjshj, djzhj), as in cAest, 
^est, and are distinct from the Indian sounds (kj, gj) 5“, 
which are true mutes, produced by brmgmg the tongue from 
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tte position for ( j) tight up against the extreme hack of the 
hard palate so as to produce a complete stop The most 
important of the palatalized letters are (Ij, nj), the Itahan 
ghj gn in mtghor , ogno) (miljo r, onjo r), where the palatal- 
ization bungs the Italian advanced (J, ^n) to the position of 
the English (1, n) The (Ij) has degenerated to (i) or (j) in 
France during the 19th centuiy It exists in Spanish ll, 
Portuguese Ih The (nj) exists as gn in French, n in 
Spanish, and nli in Portuguese 

Parallel to the palatal are the labial forms, of which 
English qum\ guano (kmin, gwaa no) are examples They 
seem to exist in abundance in French, as in toi, doigt 
^d 2 oa) The palato-labial form as in jmn (zhwjeA), is 
much disputed, and a diphthong (zhyeA) is usually assumed 

13 Syllahhs — A group of speech-sounds increasing in 
volume from a mute, sonant, hiss, buzz, or flap to a full 
vowel and decreasing again to one of the foimer constitutes 
the ideal syllable (orvXXafdi], collection) The initial and 
final parts may sink to clear glottids, and the middle part 
to a simple vowel The type of a syllable is then < >, 
crescendo followed by diminuendo, as in (,aa, iaai, ttaait', 
stiaalts), theoretical, and (djodjd, stieqkth, tivelfths), actual 
syllables The hisses or recoil before or after a stop are 
not felt as belonging to fiesh syllables, because they have 
no vowel, which is the soul of the syllable Monosyllables 
present no difiiculty, but the division of syllables in poly- 
syllables IS not easy to understand In (pii -I- p + zq) the 
middle (p) ends one set of glides and begins anothei 
One syllable ends and the other begins with the assump- 
tion of the (p) position which is absolutely mute, so that the 
end of the first and the beginning of the second syllable are 
simultaneous, as the end of one houi and the beginning of 
the next In this case (p) is said to be “medial ” But there 
may be and often is a sensible pause between the two syl- 
lables, and then (p) is said to be “ double,” as (pu -t- pp -1- zq, 
piippiq), in which ease no recoil can be used, as (piip'piq) 
In “ syllabizing,” a totally aitificial process, doubling is 
necessary, and very frequently the recoil is used, but it 
never is in speech In (sii -p s -f tq) ceasing, there is a sens- 
ible hiss between the glides which end the first syllable 
and those which begin the second, and the syllable divides 
during that hiss If we wished to produce the effect of 
doubling, we must break the hiss into two either by a 
silence or a diminution of force, as (missent) The same 
remaiks hold for sonants, buzzes, and flaps, where we have 
a sensible voice sound during which the syllable divides 
Syllables may even divide during a vowel, as French payen, 
fayence, va^llant (paieA, faiaAs, vaiaA), where the syllable 
divides dm mg (i), which may even be lengthened to show 
the two syllables , but, if the syllables have to be sung to 
notes with a pause between them, we must double the (i), 
thus (pai leA, fai iaAs), as either (pai eA, fai aAs) or (pa leA, 
fa iaAs) would be unintelligible The sensation of separate 
syllables is always easy It is the essence of versification, 
the oldest form of literature 

14 Accent andJEmphasis — Generally seveial syllables 
form a single woid, and in many languages — by no means 
all languages — one syllable m a word is lendered conspicu- 
ous Several plans have been adopted for this purpose 

(1) Quantity or length of syllables, which seems to be all 
that is known to modern Indians, Arabs, and Persians 

(2) Heightened or lowered or descending gliding pitch [con 
portamento) of one syllable, which were the acute, grave, 
and circumflexed syllables of Sanskrit, Latin, and Greek, 
the position of these syllables in a woid there depending 
partly on the quantity of the syllables and partly on sense , 
this pitch diffeieiice lemains in a more complicated form 
in Hoiwegian and Swedish (3) Greater force given to one 
syllable ^ this is the English, German, and Italian “ stress,” 
and fiom the end of the 3d century A n , when the feeling 
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for quantity faded, was used instead of high pitch m Latin 
and Greek The modem Italian and modern Gieek as a 
general rule preserve the memoiy of the syllable which 
had the high pitch by giving it greater force, with but 
few exceptions, as Italian cade re 7 % dei e, to fall, to laugh 
(4) By a peculiar pronunciation, as the ‘ ‘ catch ” of the Danes 
In French none of these methods seem to be consciously 
adopted Some declare that the last syllable (not counting 
mute e) always has the stress, others that it nevei has the 
stress , others, again, consider the stress to be intentionally 
even, and when altered to depend mainly on grammatical 
construction, while there is certainly a raised pitch, fre- 
quently towards the close of a phrase or sentence, but 
sometimes on a penultimate syllable Tuiks and Japanese 
have also even stress All these modes of rendering a 
syllable conspicuous are apt to be called “accent,” the 
T. atm translation of TrpocrwSta, the song added to the word, 
which properly applied to class (2) only Where pitch 
accent prevailed there may have been also stress, but that 
stress was probably as little subject to strict rule as altera- 
tion of pitch IS in English speech, where it undoubtedly 
exists, without properly affecting signification Hence we 
may say roughly that in Latin and Greek pitch was fixed 
and stress free, but in English and German stiess is fixed 
and pitch free 

What accent is to a word, emphasis is to a sentence 
But there is this difference Accent always falls on a fixed 
syllable of a word Emphasis varies with the word to be 
made conspicuous Emphasis does not consist merely in 
making the stressed syllable of a word louder It depends 
upon a number of most subtle varieties of qualities of tone, 
length, and intch of utterance, — in shoit, of those tucks and 
wiles of speech which form the stock-in-tiade of actors 
and orators The same words will mean totally different 
things according to the place and nature of the emphasis 
used Different nations emphasize differently To an 
Enghshman French emphasis is apt to seem placed on 
the wrong word 

15 IvJtowxtxon — Although musical accent does not exist 
m English, almost every county has its peculiar sing-song 
mode of utterance And even among educated men the 
sing-song may frequently be heard in public speaking, or in 
declaiming poetry, or recitation, or reading aloud geneially 
For these thmgs no invaiiable rule exists But in England 
questions require the pitch of the voice to be raised, and 
afllrinations to be lowered, towards the end of a clause 
In Scotland the pitch is raised in both cases, so that to 
an Englishman a Scotchman seems to be always asking 
questions 

16 Analysis of Speech- Sounds — What is heaid are 
sentences consisting of various fixed sounds cemented by 
ghdiiig sounds, which act one on the otliei, and thus 
become greatly modified To construct an alphabet it is 
necessary from this mass to separate the fixed elements 
and the changing glides, to crystallize them into symbols, 
and finally to make the value of those symbols known to 
the reader The last cannot be done satisfactorily except 
by mva voce mstruction, but much can be accomplished 
by a review of the relations of sounds, made dejiendent on 
the relations of the motions of the organs of speech by 
which they are produced There is a preliminary difiiculty 
m definmg an element Perhaps position, flatus, whisper, 
and voice are the only ultimate elements But it is usual 
to be very lax Thus (p, t, k) have position only, (f, s, 
sh, kh) position and flatus, (i, a, u, w, z, zh, gh) position 
and voice The analysis is therefoie only into “proximate” 
and not “ ultimate ” elements Again, when a new mass 
of sound IS piesented to the ear, a long time passes before 
the ear becomes sufficiently accustomed to the sound to 
distingmsh the proximate elements and their combinations, 
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and therefore before the voice can imitate them at all 
satisfactorily Hence the best phonetibts differ It may 
ceitainly be considered imjiossible from a knowledge of a 
few languages to construct an alphabet which will serve 
for all Nevertheless a consideration of some partial 
schemes is of great value as a stepping-stone We give 
Mr Melville Bell’s vowel system and Mr Heniy Sweet’s 
alteration of Mr M Bell’s consonant system, both sup- 
posed to be universal, but neither piojierly appreciating 
Asiatic, African, and American -Indian languages and 
habits of speech After these follow s a modification of a 
confessedly partial system by the present waiter, applying 
chiefly to English, German, Itahan, Spanish, and Fiench, 
with a few partly theoretical sounds, introduced to show 
connexions In all these the sounds will be expressed by 
palaeotype symbols without any explanation in the tables 
themselves, because that is furnished at better length than 
would there be possible in the alphabetical list of art 20 
17 21) 2Idvilh Bell's'' Visible Speech” Voioels — ^Theseaieauanged 
piimauly accoidmg to tlieheiglit of the tongue, which is supposed to 
he divided into “back ” and “float ” oi cential pait, beyond which 
lies the “point ” The heights icfei fiist to the “back” and lastly 
to the “fiont,” and between them lie the “mixed,” foi which both 
hack and fiont aie moie laised than the “fiont,” so that theie is 
geueially a hollow between them Each set is then divided into 
“nauow” and “wide,” the piecise meaning of which, as stated in 
ait 4, is not settled Finally come the “lounded” vowels, tlieie 
being tbiee degiees of louiidiiig, — one for “high,” one foi “mid,” 
and one foi “low” tongue Foi comenience heie the back, the 
mixed, and the fiont aie foimed into separate gioups, and all the 
vowel signs aie nunibeied, being referied to in the following lists 
by Y and the uumhei, thus Y4 is {u), which in Mi Bell’s iiomencla 
tuie would he called “high -back wide-round ” The letteis n, u, 
111 , V)) at the heads of columns mean “naiiow, wide, narrow louiid, 
W'lde-iound " 


2Ii 3fclville Bell’s “Visible Speoeh” Voiiel Table 


Toufriie 

Tongue Back 

Mixed I Tongue Fiont j 

Height 

n 

w 

n, 

W) 

n w 

II; 1 m 11 



IV) 

High 

1 0. 

2 1! 

8u 


18 Y 111/ 

llu ICuh 2oi 

26 i 

27 1 

2Sv 

Micl 

5 a 

0 a 

7 0 

8 0 

17 a iSah 

19 oh 20 oh 20 e 

30 e 

813 

32 CO 

Low 

9 cc 

10 a 

11 A 

12 0 

21 ah 22 ao 

28 ah 2-1 oh 33 e 

34 » 

35 3h 

'30 all 


These positions being insufficient, although supposed to be pic- 
cisely knowm, may be “modified” by laismg the tongue moie (a^) 
01 loweiing it moie (a^), oi bunging it neaiei the teeth (ja) oi neaiei 
the till oat (a,) And, even this not sufiiemg, Mi Sweet has con tii veil 
a numbei ot new modifieis, lieie passed over And with all this 
none of the sounds can be pioduced purely thiough any position 
without an efiort of will dependent on a conception of the sound 
The chaiacteubtic of the vowel notation contaved by Mi Bell is 
that each sign shows at once the position of the sound in the Table 


18 J/j Heiwy Sweet's “Sound Notation” Consonant Table 



a 

h 


d e 

f 


li 

t 1 


Tongue 

Tongue 

Tongue 

Point r,, , 
Teeth 

Blade 


Lip 



Back 

Fiont 

Point 

Point 

Back Teeth | 




oiceless Consonants 





1 Open 

kh 

jll 

i»b 

th s 

sli 

ph 

wh 

f 

2 Divided 

Ih 

Ijb 

Ih 

Ih 

4 





3 Shut 

k 

kj 

t 





4 Nasal 

1 qh 

1 

nil 

pill 








Voiced Consonants 





5 Open 

gh 


1° 

dll z 


1 bh 



0 Divided 

1 

h 

,1 


bhi 



7 Shut 

s 

8J 

d 

1 zli 

b 



8 Nasal 

QL 

1 « 

n 



1 




These signs will be lefened to as S8c, oi Sweet, line 8, col c, 
giving (n) The consonants aie modified in a similai maimei to 
the vowels Columns a, b, c indicate stiaits or contacts between 
the palate and the parts of the tongue named By the “blade” is 
meant the pait of the tongue between the “fiont” and the “point ” 
Mr Sweet’s substitutes foi glottids and pliysems, and his and Mr 
Bell’s notation of glides aie omitted foi brevity Then notation 
throughout is entiiely diffeient fiom that heie used 

19 A J Ellis’s paitial schemes, modihedfiom his /Jong 


Vowel Tnqiam | 

1 1 

15 u 

2 ^ 

16 y 

14 u 

3 s 

17 9 

13 0 

4 e 

18 ce 

12 0 

5 r 

19 u 

11 0 

6 * 

20 a 

10 a 

7 all 
21a 

9 a 

-8 = 22 a 
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The meaning of this aiiangement is that, if we pionoume the 
vowels in the oider of the numbei s, they will foini a suffirimtly 
iinbioken senes of qualities of tone, oi, if each line be so pionounced 
leading to 8 = 22 a, thiee senes of the same kind are pioduced, and 
also that the speakei feels that the vowels in the middle line lie 
“between” the vowels in the fiist and thud hues between which 
they are ivntten These inteimediate characteis lefei only to 
qualities of tone and not to the vowel positions, as they appaiently 
did in the oldei “vowel tiiangles” fiom which the tiigiani is 
adapted The aiiangement of Mi Bell is excellent foi showing the 
lelations of the positions, but gi\es no nioie clue to the lelations of 
sound than the indispensable latios 1 2,2 3,3 4,4 5, 5 6 give 
to the musical sensations of the mtenals known is the octave, 
hfth, fouith, majoi thud, and niiiioi third Hence the advantage 
of this additional aiiangement It will be lefeiied to as T 6, that 
IS, tiigiam, vowel 6, oi [x) 


Consonant Table 



This table will be lefened to as C iv 7, oi consonant table, class 
iv, column 7 = (zh) The glottids and phjsems aie sufficiently 
explained in ait 5, and aie heie omitted 

Small letters, italics, small capitals, and the forms ifsulting fiom 
turning them must he sought under the laige capital of the same 
class, wlieie the ordei of all the letteis is specified Explanations 
aie greatly condensed and often confined to references to the pioced- 
ing articles and tables, oi to an example The notation for differ- 
ences of length IS explained in ait 6 

Abbreviations Abbieviations 

AE A 1 able rn Polish 

B Melville Bell PE Poitugiiese 

C A J Ellis’s consonant S Sweet’s consonants 

table (art 19) (ait 18) 

UN Danish sx Saiisknt 

E A J Ellis sp Spanish 

B English St Stoim 

p Fiench Sv Sieveis 

G German Sw Sw'cet 

IT Itahan swd Sw'edish 

LLB Prince Louis -Lucien T A J Ellis’s vowel 

Bonaparte tiigiam (ait 19) 

LS Lowdand Scotch Y Bell’s visible speech 

MG Modem Gieek vowels (ait 17) 

occ occasionally 

A (a all a'l afli aA a'y, a ah, a, e) 

(a) Y6, T8=T 22, short G maim, long e fathei, ait 6 

(ah) Y 18, T 7, occ E pass, path 

(a'l) ait 7 1, unanalysed diphthong, e eye, g ei 

(a'u) art 7 ii, unanalysecl diphthong, e how, G hau 

(aA) ait 11, Event, a conventional foi m 

(a'y) ait 7 in, unanalysed g fiende, often (o'l) 

(a^) 01 (a) with lughei tongue, it and f short a, neaily=(ah) 

(a) Y 10, T 9 B lieais it in e fathei, aims, alms , E does not 
Sw and E hear it in ls fathei, E and LLB in E diable, 
B in F p^te, pas 

(ah) Y 23 B says (a) with advanced tongue = (jA), ( x) on the 
road to (a) 

(a) Y 11, T 10, shoit open in e awthouty, long closed E aal, 
almost peciihaily B 

xxn — 49 
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(b) Y 2, T 19 B hears it in E dungeon, motion, consciorjs, aban- 
don, honoiii, helloios E heais it in these syllables and in 
Eparenial, capable, capacious, China, and a gabs Sw 
and Sv heai (a) m all these eases 

M (aB, reh) 

(ffi) Y 34, T 6, E gnat, almost peculiaily e 

(cell) Y 36 B hears it as a Cockney substitute for ou, ow in out, 
noic, which E , a born Londonei, does not know Sv finds 
it to be “ open ” G o, see (y) 

B (b bli brb, b) 

(b) S7^, Oil 13, ait 8, e 6ee, ebb 

(bh) S 5 C IV 12, G w, lips flat, not touchuig teeth, see (ph) 
(bill) C 1 1 13, used by Germans to stop horses, as loo ' is in England 

(bi) C 11 12, sonant of (pi), which see, theoietical 
(bhj) S 6 gf, sonant of (phj), which see, theoretical 

(b) C 11 11, sonant of (p), which see, theoretical 

C (o obj o't, 5 gb, f pb) 

(o) Y 12, T 11, E knot, almost peculiarly E, replaced on the 
Continent by (o, oh, oh), which see 
(oh) Y 24 B calls it an advanced (o), that is (,o), and heais it 
as regular short Insh-English o, Cockney ask, Ameiican 
Chicago Sw hears it in SWB son Sv gives no example 
E does not know it 

(I'O ait 7 1, diphthong e foil, by some taken as (Yi) 

(c) ie\ eited (s), the iindei part of the point of the tongue against 

the palate St ^ hears it in East Norwegian boise and 
also m swn 

(oh) ipveited (sh), S2f '5, the uiidei part of the point of the 
tongue against the palate, but lowei than foi (9) and 
pointing furthei back, see (ij) 

(/) buzz of (9), theoretical 

fji) reverted (zh), buzz of ( 9 h), see (dj) 

D (d dj db dj, ^d, db„ cl, d dj Db, b bj) 

(d) S 7 0, C 11 8, E doe, sonant of (t), which see 

(dj) ait 12, E^iicZfiong, consonantal diphthong = (djzhj), nsually 
assumed as (dzh), and also as sn for which see (gj), 
and AE 0 which Lepsius thinks w as also once (gj) 

(dh) S 5 d, C IV 10, E then, mg S, ae i, buzz of (th), see (dh,) 

(d)) On 6, Hungarian fifyong'y, peail, art 12 
( jd) S 7 d, C 11 9, p doux, tip of tongue against gums, used in some 
midland and noithein E dialects befoie t, a 
(dh,) 0 IV 10, sp lid, lisped (z), retracted (dli) 

(d) ar ^ (daad), described by Lepsius as close emphatic ( J^), 
see (s, if, s) and especially (k) 

(d) Oil 7, level ted or cerebral sn common in south-west Eng- 

land, m connexion with (it), which see, hy some taken to 
be leti acted (d,), parent of e (d) 

(dj) a 1 e\ ei ted consonantal diphthong = (d -h fh), heard in Yblt- 
shiie (jEDj) iidge 

foil) reverted (dli), iindei part of point of tongue against teeth, 
theoretical 

(b) lush Gaelic dan, an oak, “broad” post-aspuated sonant 

The place of tip of tongue ummpoitant, but generally 
taken as dental 01 mtei dental Essential points, tongue 
laterally expanded and slack, back laised, leaving a hollow 
“front ” Eollowed hy a slow voice glide, resembling a 
preponderating e (sh) mixed w'lth (gh) This glide, oceui- 
iing between a sonant and a vowel, is closer at fiistthan 
foi an 01 dinar y buzz and then nioi e open Constantly used 
for (dh) by lush speakers of e [Lecky, MS communi- 
cation ] 

(bj) Irish Gaelic deas, palatalized 01 slender (b) , glide from it 

like pi epou delating (j) mixed with (z) [Lecky, MS 
conimumcation ] 

E (e BA, e, Ej 9 ab, 9^, s eh, 9,^, a:, a'o) 

(e) Y 30, T 4, E net, sp e, medial between P and it close and 

open {a, e), often (e) 111 dialectal e B hears it only long 
m E tliflie Sw gives P phe, which E hears with (ee) 
Sv gives e men, g manner, ahie, dn ti® LLB hears it 
always and only in unaccented it syllables 
(ei) ait 11, 01 masal, p vi?i, conventional symbol 

(c) Y 29, T 3, p d^, G ehve B says it is found m e always and 

only in the vanish (ce’j), art 6 , but E heais the vanish 
from lecoived speakers only 111 the pause, otherwise he fie 
quell tly hears (ee) without vanish Sw , Sv , and St do 
not admit (ee) in e without vanish 
(e) Y 33, T 5 B consideis it the regular e sound in net, see (e) 
E heais it long in g spiache, p bite, it open e Sw hears 
it in E azi, Ls men, p v^?^ (vea) Sv also in dn laia 
(0) Y17,T20 E heais it in Ills Euttt, which B wiote(nat)fi 0111 

I Eiighsclie Plulologie I Die Icliende SprctcJie, p 42 


(oh) 

(ai) 

(3) 

(ah) 

W 

(a) 

(a'o) 

F 


G 

(g) 
(gj) 
(gb) 

(gj) 

(gjb) 

(gib) 

(gw) 

(gwh) 

(G) 

(Gh) 

H 

(b) 

(‘b) 

(’ll) 

(tb) 

(h) 

(n) 

(Hih) 


& 

(ill) 

(^) 


E ’s dictation , many think (a,o) are used respectively in E 
accented and unaccented syllables where E hears (0, u), 
and he is very familiar with (a) in dialects Sv gives 
“stage g” gabe, dn normal gave, SWD gosse 

Y 21 Sw gives E bird, where E hears (a) B heard it only 
in Somerset sir and Cockney penny , the whole effect of 
the first appears to E clue to Somerset (n), the second he 
does not know 

intermediate between (a) and (i), written « in Mr Elworthy’s 
West Someiset giamniar, a very common and chaiacteristic 
sound m the diSect, but difficult and strange beyond it 

V 31, T 17, P feu, pen B hears it in p M, hUt and in ls 
E heais it long in g ho/ile Sv says the G sound is 
(qbc&), not (33), see (y) 

V 35 B hears it long 111 p peni, g schone, &c , short in p 
jeiine, G stocke E hears (33) in schone and (oe) m the rest 
See Sv in (y) 

intermediate between (s) and (cb), a common west Someiset 
sound , possibly Sv ’s “open G m ” See under (y) 

Y 5, T 21 B hears it in r done, young, «p, twopence, wdiere 
it sounds dialectal to E , who hears (a), which see 

ait 7 IX, acute inchoant diphthong 

j) 

S 1 1 , C 111 11, E /eel, lower lip against upper teeth 
a turned f,a modifiiei,laxly used , see mute and sonant (kj, gj), 
lateral flap (Ij), nasals (nj, dj) and consonant diphthongs 
(tj dj, rj DJ) 

(g gJ gli g3 glJi gib gw gwh, G Gb) 

S 7 a, C 11 3, ait 8, E p’ape, egg 

S 7 6, C 11 5, SN sonant of (kj), which see, and also (dj) 

S 5 a, 0 IV 3, mid G tage, buzz of (kh), which see, and also 
(g]h, gwh) 

C 11 4, ir la g/wanda, sonant of (kj), which see, formerly 
common 111 e befoie (a, se), as p^uaid, yaiiison, now generally 
preserved in griil, even in the vulgar foim (gjcel) 

0 IV 4, mid G siepe, buzz of (kjh), which see, confused hy 
Germans themselves wuth (j), palatalized (gh) 

C VI 3, AR c (giliain), or (gh) with the uvula slightly trilled, 
fiequent Dutch g, mg 7 befoie (a, 0, u) in a mild foim , 
Lepsius takes the ar sound to be (Gh), which see 
ait 12, C 11 2, E gwano, sonant of (kw), which see , the posi- 
tions foi (g) and (w) aie assumed at the same time 
Oiv 2, G auge, fiige, sonant of (kwh), which see , labialized 
(gh) aftei (u) 

C 11 1, sonant of (k), which see, theoretical 
buzz of (g), see above undei (gih) 

(h ‘b ’b |b, h, H, Hjb) 

wlien no letter, and, at most, some sign precedes, used foi 
the unanalysed physem, ait 5 , after a letter ^eiy laxly 
used as a modifier of vowels (ah oh), and consonantal hisses 
or buzzes (tb dh sh zh kh gli), &:c 
simple flatus, the (h) omitted wlien anothei letter precedes, 
as in the lecoil (hsep‘) hap, ait 8 
the crudest voice producible, opposed to (‘li), the (b) omitted 
in the voiced recoil (ded’) dead, ait 8, and m (’1, ’m, ’n, ’1) 
syllabic 

smack 01 click, ait 2, (1), the (h) is omitted after consonants 
show mg the clicking paits, as (kJ, tj|, tjS^, ,tt,lj) guitmal, 
palatal, unilateial, dental, and leveited click, see the turned 
niimeials (g f 4 9 z), which are used foi brevity 
ait 5, physem (2), the ar ^(/laa), 01 “wheeze ’’ 
ait 5, physem (1), the “jeilc” 01 niiflated aBjuiate, used as 


post-aspiiate aftei Indian sonants, as sn XT (hno) 
jeiked flatus with giadual glottid, ait 5, })hysem (1), the 
usual aspirate of Scotland and Greiinany, and the Indian 


post aspirate after mutes, thus sn 73“ TSaie (kiiili, ;tiiih, 
(piii;h), usually written A/i, ih, ph, hut not to be confused 
with the palaeotypo (kh, th, ph) 


(1 ia iiT, z h, i) 

Y 25, T 1, shoit E fil (very differ eiit from B fill), long e feel 
ait 7 IV, t3>pieal initial ivcak (1) diphthong, often confused 
with (ja) 

ait 7 vii, typical muimiii diphthong with following per 
missive tidl 


Y 26, T2, E knit, almost peculiaily e and Icelandic, but 
often heard in Geimany , long e (11) is often replaced by 
(m), especially befoie and after (1) and in singing 

ait 7 IX, typical grave inchoant diphthong 

Y 27 B heais it in G 46ber, gliZck . Sw 111 E bine, where B 
heais (y) , E. inclines to (i) in g, but Sv thinks diflei 
ently, see (y) 
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J (j ’j j, J Jt) 

(j) a modifiei, symbol of palatalization, art 12, but this simul- 
taneous palatal action is constantly confused with success- 
lye (J, i) 

( j) ait 7 Yin, used to express the vanish of (ee, e) towards (i), 
ending in an approach to the consonant (j), thus (ee’j, e’j) 
(j) or 0) without a dot, maiks a semipalatalizatiou, the tongue 
being only approximated to the palatalizing poaition, ob- 
seived in several Uralic languages by LLB 

(j) S5b, C IV 5, E 2/ea 

(jh) S 1 6, C 111 5, E Aew, 7iue (jhiu), hiss of (j) very close to flated 
(“ii), art 4 

K (k kj kh kj kjk krh k«« kwh, k Kh) 

(k) S 3 a, 0 1 3, E cape, perfectl;y mute, art 8 

(kj) S3 6, Ci5, &N the “back” and “front” of the tongue 
brought closely mto the (k) and (j) positions, forming a 
complete stop, the “ point ” may lest against the lower 
gums, and had better do so to avoid the jump up to (tj) 
c/iest, with which this mute is constantly confused , but 
(tj) IS more like (kjHth) oi post-aspirated (kj), which 
supplies the necessaiy hiss 
(kh) S 1 a, C 111 3, g dack, sp j, see (kjh kwh) 

(kj) Oi4, IT la cAiave, palatalized (k), art 12 In the 17th and 
ISth centimes constantly used m E before (a. ae), it may 
be now constantly heard in London before ou in count, 
called (kjE'iint), or finei (kjeiint) foi (ka'unt) 

(kjh) C 111 4, G teic7i, palatalized (kh), confused with (jh) by German 
theoiists, but the back of the tongue is higher for (kjh) 
English people confuse it with concave (sh), which it ought 
never to approach, though it comes near convex (shj) 
Either (kjh) or (kjli), the hiss of (kj), which was not dis- 
tinguished fiom (jh), was the original s^^ now called 
(sh) and confused with properly (gh), see under C 
(kih) Oy3, AR ^ a (kh) wuth the uvula slightly tiilled, as in 
Dutch cA , Lepsius considers both to be (zh) 

(kw) C 1 2, art 12, B giieen (kwun), not (kwim) 

(kii?h) C 111 2, LS Quhat (kwhat), g auc7i, bu67t, ait 12 labialized (kh) 

(k) Oi 1, ar ^ (Kaaf), the tongue greatly retracted and wedged 

against the uvula Lepsius considers the pioper sound 
ot AR to be (g), the sonant of (k) By Syrian Moham- 
medans and often by Egyptians the ^ is lost or rather 
becomes hamza(,), as (,aa la) for (Kaa la) said “Em- 
phatic” character attaches to ar ^ {j^ 

written (k krh grh t d s z), which Lepsius takes to have 
the values (g kh Gh ,dS vl\ dy) respectively , this 
“consists m a modification of the vowel by nairoivmg [-^e 
passage below] the soft palate”, these letters aie called 
“high” by the Arabs because of this very high back of 
the tongue They call the emphatic pronunciation ‘ ‘ thick, 
lough, fatty ” In fact (a) becomes (a), (o) remains, (e, i) 
become (e, Zi), (u) is scarcely changed Europeans recog- 
nize the consonants mainly by this vowel change 
(Kh) hiss of (k), consideied by Lepsius to be the proper sound of 
what IS here wntten as (krh) 

L (1 Ij Ijh Ih Ij IS ISh, % J ,]h,llh,z Lh, I Ij, 1 1\ 1} 

(l) S6c, CviiiS, ait 10, B guZZ, tip of the tongue far behind 

the gums, replaced ou the Continent by (,1) 

(Ij) S 6 5 Sw says “ (1) formed in the place of (j),” and hears 
it m IT gh, sp ZZ, pr Ih, where LLB and E hear (Ij) 

(Ijh) S 2 & B says it is “a variety of defective s,” theoietical 
(Ih) S 2 c, C vii 8, flated (1), not "Welsh ZZ B hears it hefoie (t) 
in feZt, as (fElht) E heais no trace of it, any more than he 
hears ( “e) in (wet) 

(Ij) 0 viii 6, ait 12, IT gh, sp ZZ, pr Ih LLB and E heai this as a 
palatalized e (1), not Continental (J), the palatalization 
havmg retracted the (,I) 

(18) C vui 8, voiced form or buzz of unilateral Welsh ZZ, see (iSh) 
(iSh) Cvii8, 01 moie conveniently (Ihh), Welsh ZZaZZ, put tongue 
m position for (1), raise the left side to touch the palate, 
let flatus escape by the right side The tongue is then m 
the position assumed afto making the unilateral click 
(tjSJ), see tfh) uiidei H This uiulaterality is insisted on 
by Saleshury,^ and E was thus taught in Wales Sw ^ 
also insists on it Some Welshmen do not 
(’1) E littZe, syllabic (1), the voice of the lateral flap sufficing to 
form a syllable when final 

(J) S 6 cZ, C viii 9, E Zait, the tip of the tongue agamst the 
gums, as is usual out of England 

(Jh) S2d, 0 vii 9, flated (J), occ f penpZg 

1 Welsh J’rommmaUon, 1550 

2 “Spoken Noitli Welsli,” in Tmiis Fhilol Soc , 1882 S4, p 418 
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(Z) S6a, PL guttural oi “haired” Z, that is, I wnth a slanting 
Ime diawTi through it The back of tongue is laised as 
high as for (k) St ® finds E I after a vowel in the same 
sjUahle half guttural , this is unknown to Englishmen 
(Zh) S2« B calls it “the hiss of a water -fowl,” the hiss of (Z), 
theoietical 

(l) Ciiii 7, levelled 7, the undeipart of the point of the tongue 
coming against the hard palate, used in conjunction with 
(p) in south-west England, as worZd (whrd’l) Those 
who used retracted (r,) say (war, d/1,) 

(Lh) C vii 7, flated form of (l), theoretical 

(l) Insh Gaelic “bioad” ZZ, as m aZt (the Z being written singly 

because of the following t , at the end of a woid it is always 
written ZZ), tongue in the same position as for (S), which 
see, hut with the lateral emission of the Z class [Lecky, 
MS communication ] 

(Ij) lush Gaelic “ slender ” ZZ, as in Insh Gaelic, miZZ , this bears 
the same relation to (1) as (tj) does to (t), see (tj) [Lecky, 
MS communication] 

(j) turned I, the gradual glottid, ait 5 

(ih) an exaggerated form of the gradual glottid, art 5, and see 
(Hxh) under H 

(i) turned L, dh ?et, glottal ? Bonders says “sing a note as 
deep as possible, and then tiy to sing a lower one, the 
voice will he leplaced by a peculiar crackling noise,” which 
IS (t) , it is the common foim of dn ? 

M (m mh. ’m, h) 

(m) S8g, 0x13, ait 11, E mumming 

(mb) S4g, C 1x13, flated foim of (m) B hears it before mutes 
m place of (m), as camp (kiemhp), E does not, ait 11 
(’m) syllabic m, E chasm (kaez’m) 

(k) turned m, Cvi12, b defective i in veioy (vein) very, cbffei- 

ing from (bill) by having tight and fiat in place of loose 
and round lips, with minute instead of considerable excur- 
sions of the flap 

N (n nj nil nj, ^nli, 'n, isr, tt itj) 

(n) S 8 c, 0 X 8, E ?io, tongue as foi (t), mouth open oi closed 

indifferently, as the tongue is an effectual stop, ait 11 

(nj) a nasalized (Ij), which those take to be it gn who assume 

IT gl to he (Ij), see (nj, qj) 

(iih) S 4 c, C IX 8, flated (n), used in Cumheiland foi initial hi, 
in Allow (nlioo) B hears it before mutes, as m be?it 
(bEnht) , E does not, see ait 11 

(uj) nasalized (dj), the tongue lies along the palate m the same 
way as for (dj), hut the nasal passages aie now open LLB 
and E hear it as palatalized B (n), not (^n), it gn, 6P fi, 
PR nJi, F gn St‘‘ takes the f sound to he (qj) E 
has not detected (qj) in native F speakers, aftei long- 
contmued express obseivation 
(^n) S 8 <7, C X 9, F nain, tongue on gums 
(,nh) S 4 cZ, C IX 9, flated (,n), theoietical 
(’n) syllabic (n), E opera (oop’n) 

(k) 0x 7, level ted (n), tongue as foi (t), sk Hf, south-west E ra 

in connexion wnth (r), as (hsRis) ran 

(n) lush Gaelic “hioad” rara, as m diarat (the n not doubled 

because of following t), tongue as for (t, h), which see, 
but with nasal passages open [Lecky, MS communica- 
tion ] 

(ttj) this bears the same relation to (n) that (tj) does to (t), lush 
Gaehc “ slendei ” rara, as in birara [Lecky, MS com- 
munication ] 

0 (o ot. OA 6y, 0 ot) 

(o) V 8, T12, shoit IT open o, nb, long in e ore (ooi), which is 

fast degrading m London to (aa'tj) 

(oh) "V" 20 Sw and Sv hear (oh) and neither (o) nor (oh) in f 
homme, which E hears as (om), very different fiom b (om) 
B hears (oh) in colloquial eloquence, jihilosopliy, opinion, 
and American whole, in all of which E hears (o) 

(oa) art 11, F voret, a conventional form, not to be confused 

with (oa) 

(dy) art 7 iii, theoretic foim of & eu, see (a'y) 

(o) V 7, T 13 B hears it short in E goer, moioei , E in poetic, 
foUoiamg B heais it when long in e always and only 
with the vanish (oo’io), ait 6, ait 7 viii E hears {oo’w) in 
the pause, but otherwise generally (oo), and (dora) is always 
enoneous 

(oh) Y 19 B says this is a mixture of (o) with (i) oi is (o) with 
advanced tongue, that is, (^o) , he hears it in F homme 
(ohm), where E hears (om), see (oh) 

(E (oe oeA oe'y, oe oe'n, CB, 93 ®) 

(oe) Y 32, T 18, F vcraf, G bocke See Sv undei (y) 

(cba) art 11, orinasal F rara, chacrara, conventional symbol 

(oe'y) y 

3 Bngltsche PMlologie I Die Uiende Spraohe, p 74 
i im , p 47 
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(«) y 1 B heais it m Scotch Gaelic laogh. , it may be jirodueed 
by saying (uu) and suddenly opening the mouth, see (cs'u) 
(ce'u) acute inchoant diphthong, ait 7 ix, oi (uu), begun with the 
mouth open and without inteinal lounding, veiy common 
in south Lancashue and Cheshiie 
((e) y 9 B makes it the “narrow ” foim of (a), and the legulai 
foim of LS iiipj come , Sw occ ls form 
(ao) y 22 B hears it as the legular E sound of e>, ii, iji Sw 
hears it in the fii'jt element of hoio (hao'e«), whnh E finds 
dialectal 

(3>) a dialectal south west English sound of (a) thiough which a 
sound of (a, o) seems to lun, and usually appieeiated as 
the latter 

P (p ph prh, p^, ph^, p) 

(p) S3y, Oils, Eyjeejpiug, peifeetly mute, ait 8 
(ph) S 1 Qf, 0 111 12, Hungarian /, mg an (f) spoken, by the lips 
only without the teeth, mouth in position foi blowing to 
cool, flated form of (bh), which see 
(pih) G V 13, flated form of (hih), common wnth babies befoie they 
can speak 

Cl 12, mute of (ph), the lips closed flat to foam a complete 
stop, theoretical 

(phj) middle of lips in contact, flatus expelled fiom each 

coinei of the mouth, theoietical 

(p) Call, mute of (f), lower hp forming a complete stop with 

uiipei teeth, theoietical 

Q (q qj qj5i qj) 

(q) S 8 «, C X 3, E ainyei, fingei, (g) w itli nasal passages open 
(ijj) S 8 6, 0x5, sx nasal of the palatal senes, see (kj gj) 

Bopp Qonsideis it to he p pi, and Sw heais it in p and 
IT pi, sp w, PR 9i/i, in all of winch LLB and £ heai 
(nj)oaly 

(fjjli) S 4 i, flated (qj), thwretical 

(4h) S4a, Cix3, flated (q) B heais it befoie mutes, as swk 
(siqhk) , E does not, ait 11 
(qj) 0x4, palatalized (q), different fiom (qj) 

R (i rh. r&h, r, r^h, .rh t j-h tw, r^, e e., j) 

(i) C vi8, E nng, tip of tongue far behind gums, flap weak in 

England, stiong m Scotland and Italy 
(ih) 0 V 8, flated form of (i ) 

(isk) PL pisez, tongue m position foi (sh) with point flapped 
(ij S 6 c, 0 n 8, imperfect (d), the tongue not quite m contact, 
almost (zhj) , impeifect (i), the flap being omitted, cou' 
sideied by B and Sw as normal (i), a sign foi flapping 
being added wheie a tull is used Sv makes e ? befoie 
a vow el 1 egulaily (y^) To E , a horn Londonei, (rg) befoi e 
a vowel is veiy difficult to uttei 
(i,Ii) Sic, flated (r^), theoietical 

(d) Cvi9, &P ■ley, it 7h, fully tiilled r with the point of the 
tongue advanced to the gums 
(,rh) Cv9, flated (i), occ Tnttie 

(dj alveolai unflapped (p), see (i„), possibly the “soft” sp j in 
ama?, a? ado, b?eve 

(?) C vi 3, Paiisiau Pa? is, uvulai ?, ait 10 (3), lesemblmg (gih) 

(? h) C V 3, flated (r), common as a & final ? in the pause, and then 
gi flatly jesembhng a faint (kih) 

{no) 0 yi 2, labialized uvulai (r), legulai in Northumbeiland 
(r^) uutiilled uvular (?), lieaid faintly between vowels in Ifoitli- 
umbeiliiid, in very, merry (va^r^i, ma^?oZ), almost (v’a^, 
in’a?), like it -vcti, ma^ 

(r) C VI 7, reverted or cerebral r, tbe undeipait of the point of 

the tongue brought near the palate, and, accoidnig to E ’s 
observahons, allowed to flap, but constantly asseited to 
be unflapped, see (e^) Common in modem Indian, not 
in SN, and found in PToiway and Sweden ^ The chaiac- 
teiistic of south of England dialectal speech, and paient 
of leeeived E ? and the vocal degeneiation of r, aat 7 
vii By some consideied as gieatly letiacted (i,) 

(rJ Civ 7, unfiapped vanety of (e), supposed to pievailfoi (e), 
which see 

(i) ait 7 vii, fully degenerated vocal (r), which may he followed 
peimissively by a tiilled oi flapped (i), foiming tbe mui- 
luux diphthongs 

S (s &]i sbj sj, ^sh, s, 0 j) 

(s) Sle, 0 111 9, E seal, hissing, with a convex tongue forming 

a ceutial strait, the sides being held fiimly by the palate 
and teeth, point tense and uniuffled, with many uncou- 
seioas varieties 

(sh) S 1 /, 0 m 7, E iiis^, tongue letiacted in lespect to (s), upper 
sill face latliei hollowed than convex, see (5I1, shj) and occ 
lips pi ejected, as E IiiisA (hesh^) 

(slij) Cm 8, (&h) with convex tongue, tip somewhat depiessed. 
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second element in (ti=tjshj), High g s initial befoie p, t, 
as spielen, steben, where (sh) is not admissible 
(sj) Cm 6, PL kos', palatalized (s), ait 12 
(^&) Cm 9, pomt oHougue ad\ aiieed nearly to teeth LLB hears 
it in Tuscan shaip ir lo 110, usually taken as (^t^sio) 

(,sh) advanced (shj), tongue convex and neaiei tlie palate LLB 
hears it in Tuscan pece (pi ,she), and consideis it the only 
pioper sound of n t befoie e and i, which is usually assumed 
to be (^t^sh) 01 (,tj) , but an Englifahmaii’s (tj) is quite in- 
telligible 

(s) AE ^ (saosd), according to Lepsius a close emphatic s 01 ( s’), 

see (k) and {d, t, z) 

(Sij) lush Gaehc ciste {,kji^jtje,) tieasme, s of the same senes as 
(tj), which see [Lecky, MS communication ] 

T (t tj th tj, ,t, t\, t, T TJ, t tj) 

(t) S 3 c, 0 1 8, E too, tip of the tongue fai behind the gums, 

geueiated by 1 ever ted (a), with which it is confused by 
Indians, who use their ceiebial 3 ^ foi E (t, d) 

(tj) E c7jest=(tjshj), art 12, not to be confounded with (kj),wq:icb 

(tb) Sid, C 111 10, E thin, Icelandic ]l, mg 9, ap cj, point of 
tongue against back of fiont teeth, hiss pioduced by flatus 
escaping between tongue and teeth, not necessaiily be- 
tween tlie mteistices of the teeth, ae Sw says 
(tj) Cl 6, Hungaiian ty, palatalized (t), ait 12, see (ilj) 

(^t) S3d, 0x9, E tos, usual Oontuieiital alveolai t, with the 
tongue against gums, sn rT. found 111 some midland and 
noitheiii E dialects befoie ? 01 -ei, see (^cl) 

(th,) Gill 10, % eveiywlieie, and c befoie e,%, vov iopo, ceceo 

cinto, lisped (s), tongue against gums, and hence a letiacted 
(th), see (dhj LLB licais it m it viaio, wheie it is geiiei- 
ally assumed to be (jt,s) 

{t) AR ]o (toad), which Lopsius desciibes as a close emphatic 
( ,dB, see (k) 

(T) Oi 7j leveited 01 ceiebial SN 5, w’lth uiideipait of the point 
of the tongue against the palate, common 111 south-west B 
in connexion with (r), paieut of leceived e (t) 

(tj) consonantal diphthongs ( tjIi), heaid m Wiltshue m con- 
nexion with (r), as (anrj) iieli 

(t) lush Gaehc “bioad ” post-aspuated mute, as 111 Iiish Gaelic 
alt, t&, tu Tbe place of the tip of the tongue is appai eutly 
unimpoitant, but it is generally assumed to be tfcnial or 
inteidental The essential points are that the tongue is 
lateially expanded and slack, while the back is laised, 
leaving a hollow in the "fiout ” It is followed by a slow 
flated glide, while the position changes to that of the 
vowel, lesembhng a gieatly piedominating (th) mixed with 
(kh) The voice is not put on till the vowel position is 
leached This is constantly used for (th) by lush speakeis 
of English [Lecky, MS communication ] 

(tj) lush Gaelic “slendei ” fom of post-aspiiated mute, as in 
aiU, of a knuckle , the tongue is spieadmg and slack , the 
pait neaiest to the palate is about an inch on the inner 
side of the tip, bemg inoie towaids the back than 111 the 
position for (s), the “fiont” being also laised, the tip is 
not tuined up and its position is unimpoitant The glide 
of the qiost-aspiiation sounds like a piedominating (ill) 
mixed with (s), being tighter at fiist and looser aftouvaids 
than the E (jh) [Lecky, MS communication ] 

IT (u iia, vh I'iii, tj) 

(11) V 3, T15, shoit E to unemphatio, 3? pozde, leplaced by (u) 
in E , long E too Some plionetists make the b long (uu) 
to be always (mu) or (ww) 

(fla) ait 7 VI, wheie (li) icjilaces (w), F oio (ua), oui (ui), in soi, doigt, 
&c LLB consideis that (s, ,d), &e , aie labialized, ait 12. 
(?t) V4, T14, E full, wood, woman, cmdcl, “wide” foim of (ii) 

(idi) Y 16. B heais it m the “colloquial” use of e awful, fissuie, 
natitre, loitjtiie (w'hich E does not undeistand), hut says 
also that it is (u) with a laiscd tongue, and hence 
Sw heais it m swn ?ipp, Sv and St 111 Moiwegiau Iinska 
(itu) ait 7 IX, giave inchoant diphthong, possibly Sw ’s (uw), com- 
mon dialectally in Cumbeilaiid and Westmoiland 
(til) midland e vowel leplamng (a, a) E fools it to be near (o’), 
or to be a “tliickeued” (u) , Mi Ilallam, to whom it is 
native, consideis it to have the tongue luteiraediate to its 
position foi (o, 11), and the olosuze of the lips equal to that 
for (0), but made with flattened lips In Yoikslme, 
Cumberland, and Westmorland it is leplaced by (u), with 
winch most leceived speakeis confound it 
(tj) V 15 Sw beam it long in Noi wegian and swn hits, ?it, and 
says it IS not fai fiom E li6ne, but see (y) St ^ considers 
^mteimediate between (u, y) 


^ EncjUsdic PJidohgic 1 Die kJimde Spi ailte , 1 
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V (v, a) 

(\ ) S 5 2, C IV llj E leal, voiced (f), easy for E, F, it, hopeless to g, 
SP, AE, MG, and Hungaiian Indians use (v) with louei 
lip against uppei teeth, but the dentality is not prominent , 
they read sn 'q' in this fashion when not following a con 
sonant, when it does, it reierts to (u) rathei than to (w). 


(A) 


W 

(W) 

(w'h) 


(it’j) 


i’w) 

Y 

(y) 


{y) 

(y) 


as (aniisiiaara), not (anuswaara) In Bengali both 
are called (b), w'hich may be compai ed ivith sP (bh) foi (h, v) 
a tinned v, legarded as an imperfect N, wnthout the last 
upstroke, a, after a vowel represents f nasality, art 11, 
and used also foi that of pr and modem Indian, in which 
the nasality seems much haishei, wiitten like Gieek -q 
(w wh, w tu], ho) 

S 5 1^, C IV 13, E we (wni), with which compare F lue (\ii), oia 
(ill) and g uie (bhii) , possibly ap y 
Sl7i, Cm 13, E tt’Aey, which, wAeel, w/iale, as distinct from 
way, wntch, weal, w«il , the distinction, howeier, is nearly 
obliteiated by received speakers, who use (w) foi both (w, 
wh), which is like saying leal, i-ale, ^'lle for /eel, /ail, /ile, 
yet they laugh at the Someisetshiie peasant foi using 
initial (v) foi (f) Some consider (wh) to be (hw), meaning 
(whw), and otheis to he (hu) 
a niodifiei to show labialization, art 12, see (kw) 
art 12, symbol of LLB ’s presumed palato-labialization, by 
attempting to pi enounce (y) at the same time as a preceding 
consonant, as F lui, mcit, which on this hypothesis aie 
( jid’ji, vUioji) and not (^lyi, ^nyi) 
an indefinite vowel sound appioaching to (u), towaids which 
E (oo) vanishes, art 6 


(y yii y^ y y) 

Y 28, T 16 B and E hear tins in F wne Sw thinks the F 
sound to be (i) Sv , speaking of the two senes of vowels 
(i 9 ah) and \y oe sell), says what is equi\alent to close g it, 
in liber = (a), the lips being often pressed against the teeth , 
open G M in hiitte= (aj), somewhat more open than (a) , close 
G 0 m schon = (ce) , open G o in boeke = (leh) Sv also 
makes f w in Iwne and dn y m lys = (i) , F ew in pew = 
(a) , SWD 0 m for = (ah), which last he believes to he the 
vow el nasalized m f wr Sw’ also makes dn y in lyst = (y) 
and F &u in pciiple = (oe) 

art 7v, F hiiile, see also (itj) 

intermediate between (y, a), fiequent in west Someiset and 
Devon, where it replaces the received long (uu) and the 
received diphthong (in) 

Y 14 B considers that e (i, i, e e) when unaccented tend to 
(y), as in return, limit, Saint Paul’s, captain, theie is, and 
regularly unaccented the Sw hears it as occ E m pretty 
E has not observed this change 

Y IS B hears it long in American sir Sw^ ^ says “ the only 
Russian vowel which offeia any special difeculty is the 
w, first eonectly identified by B as (y) ” Lepsiiis ^ de- 
scnbes it as having (u)-tongue and (i)-lips, which would 
give (os), and not (y) Sw ® also identifies both Rorth 
Welsh u and occ y, as in siit, ty, with (y), leplaced by (i) 
in South Wales The pl and Bohemian y have the same 
sound 


Z (z zTi zlij zjj jZ ^zh, z) 

(z) S 5 e, C IV 9, E sieal, hnzz, not in sp or Indian 

(zh) S C IV 7, E division, F ^ St says the E and F sounds 

are diffeient, the F being more dental 
(zlij) C iv 8, voiced (shj), found in E (dj = djzhj) 

(zj) Civ 6, PL loz', voiced (sj), palatalized (z), ait 12 

(,z) Civ 9, IT lo selo, aecoiding to LLB Usually conceived as 

(^d,z), voiced (^s), which see 

(, 7 h) voiced (,sh), w'hich see, heaid by LLB in it xeyio, usually 
accepted as Cd^zh), for Avhich the Englishman’s (dj) is 
sufficiently intelligible 

(z) AR la (zaa) Lepsius considers tins to be a close and emphatic 
(dh)— that IS, ( dh^), see (k) — but that m some places it is 
incoirectly pronounced as an emphatic ( z) and m others 
as an emphatic ( ^d) 

Numeeals (g S f g Z 8> U 
(Z) Kaffie reveited click = (rt), see (Jh) under H, Appleyard’s g- 
(8) AR ^ (gam), see art 5 (4) 

(gli) “tiilled wheeze,” differing from (7i) solely by a rattle of 
mucus 

(f) Hottentot bilateral palatal click, Boyce’s qc = (t]t), see (Jh) 

(g) Kaffie dental click, Appleyard’s c = (,tj), see (Jh) 


1 “Eussian Fronunoiafcion," in Trans Philol Soe , ISU-VO, p 544 

2 “ Die Aiabischen Sprachlaute und Scla\ isches y,” m Trans Berlin Acad 

Bci , 1861, p 150 ^ , 

3 “ Spoken North Welsh,” m Trans PMol Soc , 1882 84 4 pbvA , p 43 


(l) Kaffre umlateial palatal click, Applej aid’s a = (i3S+), E click 

to stait a hoise, see (tb) and (hb) 

(8) Wdco (Hoi th- American Indian) guttural click = (kJ), see(Jh) 

0 modifier, meaning propeily “with i aised tongue, ” used laxlj , 
see (k) 

(i) modifiei, meaning piopeily “with lowered tongue,” used 

leiy laxly, as m (?i, yi, vi, pi, bj, plij, bh^), which see 
(^) modifier, meanmg “inteinally rounded” by compiessmg 
aiches of palate, ait 4, as m a panot’syiiss (p^ii%) 

(•') modifier, meaning “with projecting lips,” compare (piis, 
p®ii=s, p%^s), and Devon (ao'yi®), ait 7 in 

Points (, / ’ ‘ 

(,) deal glottid, ait 5 (1) 

(,) check glottid, ar hamza, ait 5 (3) 

(‘ ) suddenly stop, or absence of i ec oil lu the pause, as ( scran w ak' ), 

not ( sniaa w'ak‘) 

( ) (1) aftei a vowel shows that the syllable has a secondary 

stress, as (no minee slinn) nomination , (2) before a whole 
woid indicates the secoiidaiy emphasis usually shown by 
a capital, as (p4.il, pAAl) pall, Paul 
( ) before a letter shows that it is especially strongly uttered, 
emphasis on a single element, as ( hset, h set, hse t) 7iat, hat, 
has, as distinct from “at, hot, had,” see (a.) 

( ) (1) after a vowel shows that the syllable containing it has 

the principal stiess , (2) prefixed to a woid shows it to be 
emphatic, a substitute foi italics, as ( wil)i kom* wil bu 
kam?) will he come ? will he come 5 art 14 
(’) (1) hefoie (h), see (’h) under H, crude voice, (2) before voiced 

letters, lendeiing the voice syllabically pi omment, see (1 
’m ’n), &c , (3) moie laxly used m (’j, ’w) foi indefinite 
vowels near (i, u) , (4) after sonants, voiced recoil, as (ded’) 
dead, art 8 

(‘) (1) abbreviation for (‘h) flatus, which see under H , (2) hefoie 

voiced letters indicates whisper, ait 4 , (3) after mutes, 
flated recoil, as (det‘) debt, not w'utten unless it is neces- 
sary to call attention to it 

(“) before voiced letters, reduces them to flated, <is (“ii), art 4 
(,) after a vowel oi consonant nasalized by paitial opening ot 
nasal passages, m Gaelic, south g, occ Amencan 

Accents „ \ 

(') (1) mark of diphthongization, placed over oi aftei stressed 

element, art 7 , (2) after (a) and not ovei it, as (a'l), dis- 
tinct from (ai), mails of unanalysed diphthong, ait 7 
(") in place of ('), mails of sluired diphthongs, art 7 

(,) (1) after a letter shows letraction, as (d,, dli,), &c , (2) („) 

more letraction 

(') (1) over or after a vowel denotes medial length, often united 

wath diphthongal (') foiming a ciicumflex, as (di, o'h ) , (2j 
aftei a consonant shows that it is held, the position being 
maintained thioughout even when mute, as (det'O, used 
for the north of England definite article (t'man) the man, 
distinctly different from (tman, tnman, ntman) (,) pie- 
fixed to alettei means “with tongue -advanced towards 
the teeth,” see (p ,d ji) , (8, 4) (^, more advanced, as 
(t) tongue point some way behind ^ms, (>t) tongue point 
on glims, (^/) tongue point on teeth, (,,,t) tongue pomt on 
upper lip 

Signs {ti \ + )) i ) , ^ 

(t) abridgment of (Jli), which see under H 

(j) mails of trill oi flap, used in tiansliteiating B and Sw , 

thus their equivalent of (i„i) = (r) 

(i) symbol of inspiration, ait 2(2) 

(H-) symbol of glide or speech-sound with changing position, 
when simple juxtaposition is insufficient, arts 2, 8 
(/) the second half of a parenthesis ()) cut at the height of a 
non-ascending letter, symbol of “ break,” showing that theie 
IS no glide between the letteis juxtaposed Thus (s+ii) 
is usually written (sii), but (s;u) aie the twm letteis and 
then sounds (s,u) without any glide, of gieat use in theo- 
letieal discussions 

0) the second half of a paienthesis placed between two letters 
shows that, though they belong to different words, they 
run on with a glide as if they belonged to the same word, 
very convenient in dialect wnting, as (ool'jcl)a: mRii) old 
woman, usually written ole dumman by dialect wiiteis , 
here (') shows that (1) is held, but (j) maiks that it does 
not run on to the (d), which, howmver, is shown by ()) to 
belong to the same woid with (1), but to lun on to (a) in 
the next woid 

(l) is [ cut at the height of a non-ascending lettei and shows 
that the lettei it piecedes is scaicely perceptible in speech, 
as ( mfidh,ritdh,) Madrid 

Theie are many more palaeotype letters and signs, heie omitted 
foi brevity, but found necessary for phonetical discussions 

21 PrcLctiml Alphabets — The above alpbabetical list compiises 



390 S P E- 

243 symbols, made up of 192 elements, 14 vowel diplitbongs, 4 
consonant diplitbongs, 19 modifieis, and 11 other signs It has 
been reduced to tlie smallest possible number suitable foi giving a 
notion of the kind of symbolization lequiied for umveisal alpha- 
bets The list from which it was extracted contained double the 
nnmbei and was still incomplete, even so fai as the writer’s in 
vestigations had extended A universal alphabet would piobably 
require a thousand cases to be provided foi It w'ould be difficult 
for even tbe luveiitois to use such an alphabet, and absurd to piesent 
it foi practical use Iiiventois have theiefoie had recouise to 'radical 
signs symbolizing ivliat they consider the piincipal relations and 
modifiers ot these ladicals Some, as Biiicke, Merkel, Bell, and 
Sweet, use entiiely new chaiacteis, of which Bell’s and Sweet’s are 
intended by then shape to recall the positions of the organs of 
speech in uttering the sounds lepiesented But these wiiteis are 
not agreed either as to the shape oi value of the radicals themselves 
The modifiers are very various, aud w hen moie than one modifier is 
lequiied the chaiacters become too complicated foi the eye and hand 
to deal ivith them i apidly Uni\ ersal writing is still a plulosopliei ’s 
stone, though much has been leained in its pursuit Palaeotype is 
of couise a meie typographical makeshift 

Foitunately writing long preceded phonetic knowledge The 
niimher of distinct sounds m any one language seldom exceeds fifty, 
and piactically fewer still aie needed, for a native needs only a 
bioad hint of the sound to lepioduce it The signs foi English in 
ait 1 aie rathei superabundant than deficient, and the small ad- 
ditions of foreign signs suffice foi French, German, and Italian 
practically, though veiy deficient scientifically In fact, the modes 
of combining sounds in those three languages and English aie so 
different that the alphabet has to be differently conceived for each 
This is the final bieakdown of uiuvoisal writing An English, 
German, Fieneh, and Italian leadei, each leqimes an alphabet 
founded on his own linguistic habits, and veiy insufficiently com- 
prehends any other But even a rough appreciation for linguistic 
purposes is better than the thoroughly false appreciations now 
cm rent To obtain a scientific foundation for electing an alphabet 
of any language which shall have scientific value, five stages aie 
needed —(1) the perfect acquisition of a senes of woids containing 
every sound used , (2) vanation of each word by involving its 
sounds m diffcient combinations to appreciate tbe effects of glubng 
juxtaposition, (3) the perfect actpiisition of short sentences of 
different charaoteis to undei stand the effects of constiuction and 
emotion , (4) the study of unrestrained conversation between 
natives from the plionetie point of view , (6) frequent writing from 
the dictation of natives aud teaching others to read by the signs 
adopted after the fiist four stages aie passed How fai the chaiac- 
teis should mdicate the positions of the organs of speech is anothei 
point, which need not be considered at fiist, and can only be ac- 
complished with extreme lougbiiess even at lost Thus Bell’s capi- 
tally conceived and executed “visible speech” lequnea much ex- 
planation to be intelligible and after all tells but little Any signs 
easy to write and distinct to lead without weaiying the eye will 
suffice, provided each be fuinished with a full explanation (much 
longei and more explicit than the greatly condensed explanations 
of ait 20) not only of its separate but its combmed power, and 
the requisite kuowleclge for fiunishing these cannot be obtained 
without much and long continued lahoui Mi Sweet’s studies of 
Danish, Sw'cdisli, Russian, Poituguese, and FToith Welsh pi onuncia- 
tion ate models in then way, especially the last, but suffer from 
extieme conciseness 

The use of such phonetic studies is inincipaUy jihilologieal, a 
muoli smallei amount of precision sufficing foi all the purposes of 
oidinaiy life, — understanding speech and speaking mtelbgihly, 
wilting speech fioni dictation and leading what is wiitten Oui 
suentihe knowledge of speech-sounds has leally only just conr- 
inenced, and is tlieiefoio extiemely incomplete aud confined to very 
few people But W'liat has as yet been leained is of gicat practical 
value in the reduction of unwiitten dialects and languages to writ- 
ing, in exhibiting the actual speaking habits of existent written 
tongues, in divining the intention of systems of wiitmg employed 
in extinct languages, and hence in histoiically tracing the cogna- 
tion and filiation of one language to anothei and the successive foi ms 
assumed in the gradual development of a single form of speech 
These great applications of the study of speech-sounds, as well as 
the practical introduction of systems of spelling easiei to lead and 
wuite than those now found in most of Europe (including Emoiiean 
America) and Asia, be beyond the scope of tins ai tide, which only 
aims at showing in extremely condensed terms the foundations of 
the theoiy of their combinations and some of then most impoitant 
aud best known forms 

BiMiofrraphy — Suliioined is a list of the principal Tvoihs on the snhiect since 
1844 inclusive, in alphabetical ordei of the writeib E Behnke, Mechmwm of 
the Eianan Voice, tcl ed , 1882 , Belinke and Brown, Voice, Sonq, anil Speech 
(seeBiown), A Gralnin Bell, “Vowel Tlieoiias," in j-lmer Jour of Otology, JvlIj 
ISfO , A Melville Bell, VisiUe Speech, 4to, ISof , Id , SonniU, and their ReLatimr, 
fls 4to, 1S81, Prince L L Bonapaite, “Vowels and Consonants,” in Ellis’s 
Early English ProminaiaUon, Id , “Poituguese Simple Sounds, "in Tm»ts Fhdol 
Soc , 1880 81, Id , “Simple Sounds of all living Sclavonic Languages," ibid , 
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Lenno\ Blown and Emil Behnke, Voice, Song, and Speech, 1SS3 (with photo- 
graphs of hving vocal chords) Ernst Biucke, Giundiuge der Physiologic urul 
Sijstematih dei Sprachlaute, 1st ed 1856, 2cl ed 1876 , Id , Neue Methode dei 
phonetischen Traiuei iptiori, 1803, Johann Czermak, “ Phjsiologische Uiiter 
snohungen mit Gaicias Kehlkopfspiegel, ’ in Vienna Acad Math Phys , vol 
xMX , 1S5S , Id , “ Spnitus Aspei und Lems, Plusterstimme, Kelilkopfliute,” 
ibid, vol hi, part V, F C IionileTS, De Physiologie der Spr aalUariken, 1870 , 
Alexander J Ellis, Alphabet of Natur e, 1844-45, Id, Essentials of Phonetic,, 
1S4S (printed m phonotypy) , Id , Teacher » Guide to the Reading Refor rn (intro 
ducmg “ghdes’ ), 1853, Id , “Palaeotype,” in Pi aiis Philol Soc ,lSG7,Jd , Early 
English Pi onuneiation, parts i and ii 1860, part iii 1871, pait iv 1874 in 
! piogress , Id , “Accent and Emphasis,” m Trans Philol Soc , 1873 , Id , Promin 
elation foi Singers, 1877, M , Speech in Song, 1877, W E Evans, “Phonetic 
Outlines,” in Spelling Exper irnentei , 1884, vol ii , Ewing (see Jeiikin), S 
S BCaldeman, Analytic Orthography, Trevelyan prize essay, 1860 , H Hale, 
“Doubtful or Intel mediate Articulations,” in Joxir Anthropol Inst , Fehruaiy 
1885, H Helmholtz, Tonempjindungen, 1st ed 1802, 4th eel 1877, 2d ed 
of A J Ellis’s translation, “ Vowel Theoiy," 1885 , Pleeiiiing Jenkiii and J A 
Ewing, “Haimomc Analysis of ceitam Vowel Sounds,” m Trans E Soc Edin , 
1879, vol xxnii , Ch Joiet, Du 0 dans les langues Romanes, 1874 , J P N 
Land, Uitspraal en Spelling, 1870 , B G Latham, English Language, 4th ed 
1855, vol 11 pait 111 , “Phonesis", James Lecky, “Irish Gaelic Sounds," m 
Proa Philol Soc, June 1884 and May 1885 , B Lepsms, “ Chinesisclie und 
Tihetische Lautveihaltnisse/’ in Trans Berlin Acad Sei , 1860, Id, “Die 
Aiahischen Sprachlaute und Sclavisehes y," ibid , 1861 , Id , Standar d Alphabet, 
1803, J A LundeU, “Det Svenska Landsnidlsalfabet,” 1879, piait ot Nyare 
Bidrag till Kannedom om de Sienska Landsm&len, 1S7S, Stockholm , 0 L 
Meikel, Anthi opophomk, 1857, Id , Funciiorien des merischhchen Schlund- und 
Kehl Kopfes, 1862 , Id , Physiologic der menschlichen Spraclie (Laletik), 1860 , G 
Michaelis, S Laute, 1SC3 , F Max Mullei, Languages of Seat ofVar in East, and 
Missionary Alphabet, 18j 5 , James A H Muiray, Dialect of Southern Counties of 
Scotland, 1873, H Hicol, “Diphthong aw," in Trans Philol Soc, 1877 79, 
Id , “Old French Lahul Vowels,” ihid , 1873 74, W H Pieece and Augustus 
Stioh (studies on acoustics), “On the Synthetic Examination of Vowel 
Sounds," 111 Pioc R Soc, 27th Fehruaiy 1879, \ol xxviii , H B Eumpelt, Das 
natiirliche System det Sprachlaute, 1809 , Madame E Seilei, Altes und Neues ubei 
dieAusbildungdesGesangorganes, 1861, tianslated in 1871 in Aineiica as Ihe Voice 
in Singing , Id , The Voice in Speaking, tianslated hy Di W H Fuinoss, 1875 , 
Edward Sieveis, Grundzuge dei Lautphysiologie, 1876, Id, Grumhuge dei 
Phonetil, as 2d ed of pieceding, pp xv and 224, 3d ed 1885 (in his hiblio 
gi aphy the authoi ieferstol57 woiks of eighty eight authois) , Johann Stmm, 
Englische Philoloqie I Die lehende Spr ache, btioli (see Pieece), Cail J 
Sundevall, “Om PlionetikaBokstafvei,’ in Trans Swedish Acad /Sfli , 1866, \ ol 
1 , Heniy Sweet, “Danish Pronunciation," ill Tians Philol 8oc, 1873 74, Id, 
“Histoiy of English Sounds,’ ibid , Id, Handbook of Phonetics, 1877, Id , 
“Sounds and Foiins of Spoken Swedish," in Tiaris Philol Soc , 1877 79 , Id , 
“Eussian Pi onuneiation,’’ ibid , Id , “Sound Notation," ibid , ISSO 81 (with 
coirections of the Haiulbool), Id , “Spoken Poitugueso," ibid , 1882 84, Id , 
“ Spoken North Welsh,” ilna , P Teehmei, “Natuiwissenschafthche Analyse 
und Synthese del hoi haien Spiache,” in Infernai Zeitsah f allg Spi achwissen 
schaft, vol 1 , W D Wliitney, “On Lepsius's Standaid Alphalict," in Joiu 
Avi Orient Soc, vol viii , Id, “On Bolls Visible Speech,’ in Orient and 
Linguis Studies, lS7o, Id , “How shall we Spell?" ibid , Id , “English Pio 
nnnoiation," ibid , Id , “Relation of Voweland Consonant,” j&n? , Id , “Accent 
m Sansciit," ibid , J Wiiitelei, Die ICerenzer Mundart , 0 Wolf, Srrrache und 
Ohr (A J E ) 

SPEKE, John Canning (1827-1864), an eminent 
Afiican explorei, wbo was tbe fiist European to cioss 
Central Afiica fiom north to south and to deteiniine the 
existence and position of the gieat water basin fiom which 
the Nile proper issues full foimed He was boin on 4th 
May 1827 at Jordans neai Ilchester, m Someisetshiie 
Entering the Indian army in 1844, he seived in Sii Colin 
CamjibelFs division in the Punjab campaigns, and giaclu- 
ally acquiied no small lepiite both as a militaiy officer 
and as a sportsman aud natuialist When on fui lough 
Captain Speke often advanced into unexplored portions 
of the Himalayas, and even crossed the frontier into Tibet, 
but his attention was at an eaily date tinned to the great 
IHoblems not of Asiatic but of African geography, and in 
1854 he commenced his hiief and biilliant African caieoi 
by an expedition along with Captain Bui ton into Somali 
land, the mcidents of which aie narrated in fF/iai led to 
the JDucovery of the Source of the Nile (London, 1864) It 
was along with the same explorer that the expedition of 
1857-59 was undertaken, in the couise of which Captain 
Speke, leaving Captain Bui ton, unfortunately invalided, 
at Kaz6, struck northwards and reached the shores of 
Lake Victoria Nyassa in the neighbourhood of a nullah, 
which he named J ordans aftei his birthplace Convinced 
though he was that this lalce belonged to the Nile system, 
he had no absolute proof to offer to the scepticism of his 
fellow-traveller and many stay-at-home geographeis, until 
in 1863 he returned fiom another expedition along with 
Captain James Augustus Grant, in which he struck the 
Nile at its exit from the lake, and proved its identity with 
the river of Egypt by following it most of the way down 
Captain Speke was expected to hold a public discussion 
with Captain Burton as to certain disputed points in the 
history of his discoveries at the British Association in 
Bath (1864), but on the very morning (15th September) 
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fixed foi the tournameut he was killed by the accidental 
discharge of his own gun as he was crossing a fence while 
out shooting 

See Speke, Joih ml of the Discoid y of the Source of the Nile, 2 toIs , 
1863, J A Giant, A Walk act oss Afnca, 1864 

SPENCEE, John Chaeles Spencee, thied Eiel (1782- 
1845), better known by his courtesy title of Loid Althorp, 
had the good fortune to be acquainted, through his father’s 
ofiicial position in the ministiies of Pitt and Grenville, 
with both Pitt and Fox, and to be the confidential ally, 
through his own sound judgment and political honesty, 
of the leaders of the Whig party immediately before and 
after the Eeforni Bill of 1833 His father, the second 
earl, was well versed in books His mother, the eldest 
daughter of Lord Lucan, was conspicuous in London 
society for her gaiety and brightness Their eldest son, 
John Charles, was born at Spencer House, London, on 
30th May 1782, and sent to Harrow foi his education 
when less than eight years old At school he was chiefly 
remarkable for his love of sports and for a shyness which 
accompanied him throughout life, but fortunately did not 
prevent him whilst at Harrow from formmg two or three 
acquamtances which proved useful in parliamentary Me 
In January 1800 he took up his lesidence at Trinity 
College, Cambridge, and for some time applied himself 
energetically to mathematical studies, but during the last 
yeai of his Me at college he surrendeied himself a captive 
to the pleasures of hunting and racing Almost immedi- 
ately after taking the degree of M A , in June 1802, he 
set out on a Contmental tour, which was cut shoit, after 
he had passed some months in the chief cities of Italy, by 
the renewal of war Through the influence of Pitt’s 
Government he was returned to parliament for the borough 
of Okehampton in Devonshire in April 1804, and, although 
he vacated his seat in February 1806 to contest the uni- 
versity of Cambiidge against Lord Hemy Petty and Loid 
Palmerston (when he was hopelessly beaten), he was re- 
elected in the same month for Okehampton, and rewarded 
with the emoluments of a lord of the tieasuiy At the 
general election in November 1806 the fieeholders of 
Northamptonshiie selected him as their representative, 
and he continued to sit for the county until he succeeded 
to the peerage His tastes were then, as evei, for country 
hfe, but his indignation at the duke of York’s conduct at 
the Horse Guards led him to move a resolution of the 
House of Commons in 1809 for the duke’s removal from 
his post For the next few years after this speech Lord 
Althorp occasionally spoke m debate and always on the 
side of Liberalism, but from 1813 to 1818 he rarely 
entered the doois of the House of Commons His absence 
was partly due to a f eelmg that it was hopeless to struggle 
against the will of the Tory ministiy, but more paiticu- 
laily to his marriage on 14th April 1814 to Esther, only 
daughter of Richard Acklom of Wiseton Hall, Nottmg- 
hamshire In 1819, on his return to pohtical Me after 
the death of his wife, and for many yeais after that date, 
he pressed upon the attention of the House the necessity 
of establishing a more efficient bankruptcy court, and of 
expediting the recovery of small debts , and, although his 
name is not associated with the attainment of either of 
these objects, he saw both accomplished before 1825 
During the greater part of the reign of George IV the 
Whigs lost their legitimate influence in the state from 
their want of cohesion, but this defect was soon remedied 
when Lord Althorp was chosen their leader in the Lower 
House, and his capacity for the position was proved by 
experience When Lord Grey’s administration was formed 
at the close of 1830 the chancellorship of the exchequer 
combined with the leadership of the House of Commons 
was natiually entrusted to Loid Althorp, and to him more 


than to any other man, with the exception of the prime 
mmister and the lord chancelloi, may be attributed the 
success of the Government measures The budget, it is 
true, was a failure, but this misfortune was soon forgotten 
in the struggles over the Eefoim Bill The consideration 
of the preliminaries of this measure was assigned to foui 
ministers, two m the cabinet and two outside that body , 
but their proposals were, after careful examination, ap- 
proved or rejected by Lord Grey and Lord Althorp before 
they were brought under the notice of the cabinet When 
the Bill was leady foi introduction to the House of 
Commons its principles were expounded by Lord John 
Eussell, but fiom the commencement of the protracted 
discussion ovei its details he had the assistance of Lord 
Althorp, and aftei some weeks of incessant toil, which the 
physique of Loid John Russell could not sustain any longer, 
the whole responsibility was cast on Lord Althorp To 
combat the objections of three such pertinacious oppo- 
nents as Croker, Sugden, and Wetheiell required both skill 
and courage, and in Lord Althorp these qualities weie 
found He was constantly on his legs, and on one evening 
he made as many as twenty speeches The Reform Bill 
was carried at last, and popular instinct was right in 
assigning to the leader of the House a credit only second 
to that earned by Lord J ohn Russell After the dissolution 
the Whigs returned to power with augmented numbers , 
but differences soon showed themselves among both leaders 
and followers, and their majority crumbled away Their 
position was strengthened for a time by triumphantly 
carrying a new poor law Bill , and even their keenest critics 
would now allow that, had the Whig propositions on tithes 
and church-iates been earned into effect, many years of 
passionate controversy would have been spaied The 
mmistry of Lord Grey was shattered to pieces by difii- 
culties over an Irish coercion Bill, in which O’Coimeli 
thought that he had been unfaiily treated Although Lord 
Meibom ne became piemiei (14th July 1834), the fortunes 
of the ministry rested on Loid Althorp’s piesence in the 
House of Commons The death of Loid Spencer on lOtli 
November 1834 called his son to the Upper House, and 
Wilham IV took advantage of this event to summon a 
Tory cabinet to his side The new Lord Spencer abandoned 
the cares of offiice and returned to country Me with un- 
alloyed delight. Often as he was urged by his political 
fnends to come to then assistance, he larely quitted the 
peaceful pleasures which he loved He died at Wiseton 
on Ist October 1845 The Whigs required, to cany the 
Reform Bdl, a leader of unstained character, one to whom 
party spirit could not attach the suspicion of greed of office, 
and against Lord Althoip malevolence was powerless No 
stronger proof of his pie-eminence could be given than the 
oft-quoted saying of Lord Hardinge that one of Croker’s 
ablest speeches was demolished by the simple statement of 
Lord Althorp that he had collected some figures which 
entirely refuted it, but had lost them The trust which 
the House put in him then was never wantmg 

SPENER, Philipp Jakob (1635-1705), “the father of 
Pietism,” was born 13th January 1635, at Rappoltsweiler 
in Upper Alsace He received his eaihest education from 
his subsequent brother-in-law, Joachim Stoll, chaplain to 
the count of Rappoltstein, whose wife was Spener’s god- 
mother After a brief stay in the grammar-school of Colmar 
he entered the university of Btrasbuig in 1651 as a student 
of theology, — ^hving there with an uncle, and holding quite 
aloof from the student-life of the place He devoted him- 
self to philology, history, and philosophy, and won his 
degree of master (1653) by a disputation against the phi- 
losophy of Hobbes He then became private tutor to the 
prmces Christian and Charles of the Palatinate, and lectured 
in the umversity on philology and histofy From 1669 to 
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1662 Ke Yi&ited tlie universities of Basel, Tubingen, and 
Geneva, and commenced tbe study of beraldiy, vrhioli be 
pursued tbioughout bis life In Geneva especially bis 
religious vie-ws and tendencies weie turned in tbe direction 
of bis subsequent Pietism He leturned to Stiasburg in 

1663 ivbeie be was appointed pieacber witbout pastoral 

duties, witb tbe right of bolding leetuies in tbe university 
Tbiee yeais afterwards be was invited to become tbe chief 
pastoi in tbe Lutheran cbuicb at Frankfort-on-tbe-Mam 
He bad pieviously mariied a lady of bis mother’s choice, 
who made him an excellent wife and bore him eleven 
cbildien Immediately after bis lemoval to Frankfoit be 
commenced that line of pastoral w'ork which issued in the 
movement called Pietism (qv) In 1686 he accepted the 
invitation to tbe first court chaplaincy at Dresden But tbe 
elector John George III , at whose personal desire tbe post 
bad been offeied to him, was soon offended at the fearless 
conscientiousness with which his chaplain sought to dis- 
cbaige bis pastoral duties , and tbe opposition of tbe Saxon 
university of Leijisic to the Pietistic movement and to 
Spener peisonally served to render the chaplain moie de- 
cidedly a som to tbe elector Spenei refused 

to resign bis post, and tbe Saxon Government hesitated 
to dismiss him But in 1691 tbe Saxon repiesentative at 
Beilin induced tbe court of Biandeiiburg to oflfei him tbe 
rectoisbip of St Nicolas in Berlin w'ltb tbe title of “con- 
sistoiialratb ” In Beilin Spenei was held in high honour, 
though tbe tendencies of the court and tbe Government 
oflScials were latber rationalistic than pietistic One of 
tbe most important woiks of this period of bis life was tbe 
foundation of tbe university of Halle (1691), -which be 
diiected All bis life long Spener bad been exposed to 
the incessant attacks and abuse of the orthodox Lutheiaii 
theologians, who generally charged him with the eirors in 
doctrine and extravagances in practice of followeis who 
bad bon owed from bun eveiytbing latber than bis wisdom 
and caution With bis yeais bis opponents multiplied, 
and tbe movement which be bad inaugurated piesented 
increasingly matter for hostile criticism In 1695 tbe 
theological faculty of Wittenberg formally laid to bis charge 
264 eiiors, and only Ins death (5tb Febiuary 1705) released 
him fiom these fierce conflicts 

Though Siietiei has heeii justly called “ the father of Pietism,” 
liaidly any of the eiiors and none of the extiavagances of the 
movement can be asciibed to him iieisonally So far was lie fiom 
shaiing them that Eitsclil maintains {ii p 163) that “lie was him- 
self not a Pietist,” as he did not advocate the qmetistic, legalistic, 
and semi-sepaiatist piactices of Pietism, though they weie more oi 
less nivolved in the positions he assumed oi the piactices winch lie 
encouiaged oi connived at Tlie only two points on which, he 
depaited fiom the orthodox Lutheian faith of his day weie the 
lequiiement of regeneiation as the si7ie qua non of the tiiie theo- 
logian, and the expectation of the conveision of tlie Jews and the 
fall of Papacy as the pi elude of the tiiumph of the church He 
did not, like the latei Pietists, insist on the necessity of a conscious 
ciisis of conveision, noi did he encouiage a complete bieacb be- 
tween the Chiiatiau and the seeulai life 

Spener was a voluminous wiitei The list of his published 
woiks compnses 7 vols folio, 63 quaito, 7 octavo, 46 duodecimo, 
and in one yeai he had answeied 622 and had still to answei 300 
letteis The most important of his woiks foi then heaiing on his 
histoiy aie Tlmlogische JBeden'ke'ii, m 4 paits, Halle, 1700-1702, 
Letzte theologwche Bedmken, with a life of Spenei by Canstem, Halle, 
1711 , Concilia et gudicia theologica Latina (posthumous), Piauk- 
foit, 1709 

See Hossbacli, PMhpp Jakob Spenor wid seine Zeit (Berlin, 1828, 2tl ed 1853, 
3(1 ert 1861) , Tholnck, In Heiz()g Plitt’s Jlml-EncyUopadie (2d ed , vol s.iv ) , 
Gass, Piotestantisolie Dognatil (Beilin, 1857), Ritsolil, Oeseli des Pieiimiis, ii 
p 0", iq (Bonn, 1884) , and Saolissa, Ufsprung nnd JFesen des Pieiimns (Wies 
liaden, 1884) 

SPEJSTNYMOOR, a market town of Durham, England, 
IS situated on tbe Ferrybill and Bishop Auckland branch of 
tbe North-Eastern Kailway, 3| miles north-west of Eeny- 
bill and 6 south of Durham by road Within recent years 
it has inci eased with great rapidity owing to tbe production 
of coal and iron, and in 1865 it was formed into a market I 
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town under a local boaid of health It possesses a town- 
ball, a mechanics’ institute and reading room, and two 
market balls A school boaid was formed in 1876 The 
population of tbe urban sanitaiy distiict (aiea 176 acres) 
in 1871 was 4627, and in 1881 it was 5917 
SPENSER, Edmund {c 1552-1599), Elizabethan poet, 
was born m London about tbe year 1552 Tbe leceived 
date of bis butb rests on a passage in sonnet lx of tbe 
Amoietti He speaks there of having lived forty- one 
yeais, the Amoietti was published in 1595, and described 
on tbe title-page as “wiitten not long since”, this would 
make tbe year of bis butb 1552 oi 1553 We know from 
the Prothalamion that London was bis birthplace This at 
least seems tbe most natnial inteipretation of tbe woids — 
“ Meny London, my most kindly muse. 

That to me gave this life’s fiist native souice ” 

It would appear from a recent discoveiy by Mr R B 
Knowles i that tbe relationship of tbe poet to tbe noble 
family of Spencer, if it existed at all — and official names 
such as Spensei (Dispensei) or Stewart (Stewaid) cairy no 
proof of consanguinity — was remote, and that tbe poet’s 
kinsmen must be sought among tbe bumbler Spensers of 
noitb-east Lancasbiie Robert Nowell, a London citizen, 
left a sum of money to be distributed in vaiious chanties, 
and mthe account-books of bis executois Mr Knowles lias 
discovered among tbe names of otbei beneficiaries “Edmund 
Spensoie, scholar of the Merchant Taylor School, at bis 
going to Pembroke Hall in Cambridge ” Tbe date of this 
benefaction is 28tb April 1569 As tbe poet is known to 
have been a sizar of Pembroke, the identification is beyond 
dispute Till this discoveiy it was not known wbei e Spenser 
received bis school education Tbe specjulations as to the 
poet’s parentage started by the Nowell MS aie natuially 
more uncertain Mr Knowles found three Spensei s in the 
books of the Merchant Taylors, and concluded that the 
poorest of them, John Spensei, a “free journeyman” in 
the “art oi mysteiy of clothmaking,” might have been the 
poet’s father, hut he after waids abandoned this tlieoiy 
Mr Grosart, however, adheies to it, and gives a confident 
solution of Ml Knowles’s difliculties N othing appi oaching 
certainty can be leacliecl on tbe point, which is not itself of 
much impoitance The connexion of Spensei with Lan- 
cashire is also suppoited by the Nowell MS Seveial 
Spensei s of that county appeal among tbe “poor kins- 
folk” w'bo piofited by Nowell’s bounty 

It is natural that a poet so steeped in poetry as Spenser 
should show bis faculty at a very early age , and tbeie is 
strong reason to believe that veises fiom Ins pen w'ere 
published just as be leit school at the age of sixteen oi 
seventeen Certam pieces, translations fiom Du Bellay 
and Petrarch, afterwards included m a volume of poems 
by Spenser published in 1591, aie found in a miscellany, 
Theatre for Wmldings, issued by a Flemish Protestant 
refugee, John van dei Noodt, on the 25tb of May 1569 
The translations from Du Bellay appear in blank verse in 
tbe miscellany, and aie rhymed in sonnet foini in tbe later 
publication, but tbe diction is substantially the same , the 
translations from Petraicb aie lepublisbed with slight 
variations Poets were so careless of tlieir lights in those 
days and publishers took such liberties that w^e cannot 
draw foi certain tbe conclusion that would be inevitable if 
tbe facts were of more modern date , but tbe piobabihties 
aie that these passages in Van clei Noodt’s Theati e, although 
tbe editor makes no acknowledgment, were contributed by 
tbe schoolboy Spenser As tbe exercises of a schoolboy 
writing before our poetic diction was emicbed by tbe 
great Ehzabetbans, they aie remarkable for a sustained 
command of expression which many schoolboys mi ght ex- 

^ See The Spending of the Money of Robert JSfowell, jirivately 
printed, 1877 
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liibit in tianslatien now, but wliicli was a rarei and moie 
significant accomplisbinent when Surrey and Sackville weie 
the liigliest models in po&t-Chauceiian Engli&li 

Little lb known of Spenser’s Cambridge career, except 
tliat lie was a sizai of Pembroke Fall, took his bachelor’s 
degiee in 1572, his master’s in 1576, and left Cambiidge 
without having obtained a fellowshiji Mi Grosart’s 
inquiries have elicited the fact that his health was not 
good, — college allow anceb while he was in residence being 
often paid “ Spensei aegrotanti ” One of the fellows of 
Pembroke strongly mfluenced his destmy This was 
Gabriel Harvey, a piomment figure in the umverbity hfe 
of the time, an enthusiastic educationist, vigorous, versa- 
tile, not a httle vain of his own culture and literary powers, 
w’-hich had gained him a certain standing in London society 
The levival and advancement of Enghsh hterature was a 
passion of the time, and Harvey was fully possessed by it 
His fancy for reforming English verse by discarding rhyme 
and substituting unihymed classical metres, and the tone 
of his controversy with Thomas Hash, have caused him to 
be regarded as merely an obstieperous and pragmatic 
pedant, but it is clear that Spenser, who had sense 
enough not to be led astray by his eccentricities, received 
active and generous help from him and probably not a 
little htei ai y stimulus Hai vey’s letters to Spenser"^ throw 
a veiy kindly light on his character 

Thiee years after leaving Cambridge, in 1579, Spenser 
issued his first volume of poetiy, the Sheplieid’s Calendco 
Where and how he spent the interval have formed subjects 
for elaborate speculation That most of it was spent in 
the study of his art 'fre may take foi granted That he 
lived for a time m the “ north parts ” of England , that 
there oi elsewhere he fell in love wuth a lady whom he 
celebrates under tbe anagiam of “Eosalind”, tbat bis 
friend Haivey urged him to return south, and intioduced 
him to Sii Philip Sidney , that Sidney took to him, dis- 
cubsed poetiy with him, introduced him at couit, put him 
ill the way of preferment, — ’are ascertained facts in his 
peisonal history Mr Grosait conjectures with consider- 
able plausibility that he was in Ireland in 1577 in the 
service of Sir Henry Sidney, Philip’s father, and leturned 
to England with that administrator in 1578 
Tlie inteiest of the ShepJierd's Galemlar is mainly peisonal to 
Spensei Its twelve poems continue to be read chiefly because 
they weie the fiist published essays of the authoi of the Faery 
Queen, the poems in which he tiled and disciplined his powers 
Theymaik no stage m the history of pastoial poetry Spenser 
had too stioug a genius not to make his own indmdualily felt in 
any foim that he attempted, and his buoyant dexterity in handlmg 
vanous schemes ot verse must always alfoid delight to the con- 
noisseui m such thmgs But a leader not already inteiested in 
Spensei, oi not alieady famdiai with the artificial eclogue, would 
find little to attiact him m the Shepherd’s Calendar The poems 
need a special education , given this, they are felt to he full of 
charm and powei, a fresh and vivid spring to the splendid summer 
of the Faery Queen The diction is a studiously aichaic artificial 
compound, paitly Chauceiian, partly Noith Anglian, partly facti- 
tious , and the pastoial scenery is such as may be found in any 
countiy wheie theie aie sheei), lulls, bees, shrubs, toadstools, and 
iiinniug sbeams That Spenser, having been m the north of 
England, should have introduced heie and there a touch of north 
coiiuby coloui is natuial enough, but it is not sufficient to give a 
chaiaetei to the poems as pastoial poems As such they follow 
contimioiisly and do not violently hieak away from Latin, Italian, 
and Eiencli piedecessois, and Mi Geoige Saintsbury is undoubtedly 
light m indicating Maiot as the most immediate model At the 
same time one can quite undeistancl on histoiical giounds why the 
Shepher d’s Calendar was hailed with enthusiasm as the advent of 
a “new poet ” Not only w’as it a complete woik in a foim then 
new to English literature, but the execution showed the hand of a 
mastei Tlieie had been nothing so finished, so sustained, so 
masteiful lu giasp, so biilliant in metie and phiase, since Chaucer 
It was felt at once that the poet for whom the age had been waibng 
had come The little coteiie of fiiends whose admirabon the young 
poet had won in piivate were evidently concerned lest the wider 

^ Letter-Book of Gabnel Harvey, Camden Society 


public should be bewildered and repelled by the mifamiliar pastoial 
loim and rustic diction To put tlie public at the right point of 
view the poems weie published w'lth a comnientaiy by “E K — 
supposed to be one Edwaid Kiike, who was an undeigiaduate with 
Siiensei at Pembioke This so-called “glosse” explained the 
archaic woids, revealed the poet’s intentions, and boasted that, as 
in the case of Yiigil, the pastoial poetiy of the “new poet” was 
but “a pioving of the wings foi highei and wider flights ” The 
“new poet’s” name was withheld, and the idenbhcation of the 
vaiions “sheplieids” — of Cuddic and Eoffy and Diggon Davie, 
and the beauteous golden-haii ed “ wndow^’s daughter of "the glen ” — 
was fortunate!} leseived to yield delight to the ingenious curiositj 
of a latei age - 

The Shepherd's Calendar was published at Gabiiel Haivej’s 
lustauce, and was dedicated to Sii Philip Sidney It was one out 
ot many poetical schemes on \\ inch the j onng poet w as ljusy in the 
flush of conscious pow er and high hopes excited by the admiration 
of the liteiaiy authorities whose appiovcdwas then most to be 
coveted His letters to Haivey and Hai vey’s kttcis to him fur- 
nish hmts fora very engaging fancy pictuie of Spensei at tins 
stage of his life, — looking at the woild thiough lose- coloui ed 
spectacles, high in favom with Sidney and Leicestei, dating his 
letteis fiom Leicestei House, gaily and eneigebcally discussing the 
teehmcahties of his ait, with some piovision fiom Ins poweiful 
friends— cei tain, but the form of it delightfully uncei tain, — going 
to court in the bain of Leicester, giowung pointed beaid and 
miistachios of fashionable shape, and inghtenmg his evei -vigilant 
friend and mentoi Haivey by the light courtici like tone of his 
lefeiences to women The studious pastoral poet from “noith 
paits” had blossomed with suipiising lapidity m the image of the 
gay foi tune -seeking adventuiers who ciowded the couit of the 
vugm queen in those stilling times Some of the poems which 
he mentions to Harvey as then completed or on. the anvil — his 
Hr earns, his Comedies, his Hying Pelican, and his Stemrnata 
Hudleiana (singing the praises of the noble family which W'as be- 
fiiending him) — have not been preserved, at least in any form that 
can be ceitamly identified He had sent Harvey a portion of the 
Faery Queen, which he w'as eagei to continue , but Harvey did not 
think much of it — a judgment for wduch Harvey is often iidiculed 
as a dull pedant, as it we knew foi certain that what w as submitted 
to him was identical with what was published ten years latei 

Spenser was appointed secietary to tlie lord-deinity of 
Ireland in 1580, and was one of the hand of adventuiers 
who, with mixed motives of love of excitement, patriotism, 
piety, and hopes of forfeited estates, accompanied Lord 
Arthur Grey of Wilton to Ireland to aid in the suppression 
of Desmond’s rebellion Eegret is sometimes exjiressed 
that the author of the Faery Qneen, who ought to have 
been dieamy, meditative, gentle, and refined, should have 
been found in such company, and should have taken part 
m the violent and bloody scenes of Lord Grey’s two years’ 
attempt at “pacification” But such thmgs must be 
judged with reference to the circumstances and the spirit 
of the time, and it must be remembeied that England 
was then engaged in a fierce struggle for existence against 
the Catholic powers of the Continent Of Lord Grey’s 
character his secretary was an enthusiastic admirei, ex- 
hibiting him in the Faery Queen as Arthegal, the personi- 
fication of justice, and we know exactly what weie his 
own views of Irish policy, and how strongly he deplored 
that Loid Grey was not permitted to carry them out 
Spenser’s Vtew of the State of Ireland, diawn up aftei 
fourteen years’ experience, is not the work of a gentle 
dreamei, hut of an energetic and shrewd public official 

The Vtew is not a desciiptive work , there is nothing in the 
style to indicate that it was written by a poet , it is an elaboiate 
state papei, the exposition in the foim of a dialogue of a minutely 
consideied plan foi the pacification of Iieland, wiitteii out of zeal 
foi the public seivice foi the eyes of the Goveinment of the day 
A very thoroughgoing plan it is Aftei passing in leview the 
history and chaiacter of the Iiish, then law^s, customs, religion, 
habits of life, aimoni, diess, social institutions, and finding “evil 
usages” in every depaitment, he piopounds his plan of “leforma- 
tion ” Reformation can be effected only by the swoid^ by the 
strong hand The interlocutoi in the dialogue holds up his hands 
in horror Does he propose extermination ^ By no means ; hut 
he would give the Irish a choice between submission and extei 
mination The Goveinment had vacillated too long, and, fearing 
the cost of a thorough opeiation, had spent twi ce as miieli without 

“ See Mr Giosaxt’s Complete Works of Spenser, vol i 

XXII — 5 
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in any way mendins? matters Let tliem send into Ii eland 10,000 I vi&ited in 1589, after nine years’ absence There is a very 


foot and 1000 horse, disperse them in ganisons — a complete scheme 
of localities is submitted,— give the lush twenty days to come in , 
if they did not come in then, giye no q^uaiter aftei wards, but hunt 
them down like wild beasts in the wintei time when the coveit 
IS thin, “if they be w'eU followed one wintei, ye shall have 
little w'oik to do with them the ne-ct summei ” , famine woidd 
complete the w oik of the sword, and in eighteen months’ time 
peace would be lestoied and the ground cleaied for plantation by 
English colonists There must be no fiincbing in the execution of 
this plan, — “no remoise or drawing back foi the sight of any such 
raeful object as must thereupon follow, nor for compassion of their 
calamities, seeing that by no other means it is possible to recover 
them, and that these are not of will but of very urgent necessity ’’ 
The Government had out of foolish compassion drawn back beloie 
when Lord Grey bad brought the recalcitrant lush to the necessary 
extiemity of famme , the gentle poet wains them earnestly against 
a repetition of the blunder 

Siicli -was Spenser’s plan for the pacification of Ireland, 
propounded not on his own authority, but as having 
support in “the consultations and actions of very wise 
governors and counsellois, whom he had sometimes heard 
tieat thereof ” He knew that it was “ bloody and cruel ”, 
but he contended passionately that it was necessary for 
the maintenance of English power and the Protestant 
religion Commentary on the plan, which has been so 
much and so warmly discussed, would be out of place here 
The method was repugnant to the kindly natuie of aver- 
age Englishmen , from the time of Lord Giey no English 
authoiity had the heart to go thiougli with it till anothei 
lemorseless zealot appealed in the peison of Cromwell 
That Cromwell knew the treatise of “ the sage and serious 
Spenser,” peihaps through Milton, is probable from the 
fact that the poet’s Irish estates were secured to his 
grandson by the Protector’s intervention in 1657 These 
estates had been granted to Spenser as his share in the 
redistribution of Munster, — 3000 acres of land and Kilcol- 
man castle, an ancient seat of the Desmonds, m the north 
of the county of Cork The elaborate and business-like 
character of the Vteii^ shows that the poet was no sinecur- 
ist, but received his lewaid for substantial political ser- 
vices He ceased to be secretaiy to the lord-deputy when 
Lord Grey was recalled in 1582 , hut he coutmued in the 
public service, and m 1586 was piomoted to the oneious 
position of clerk to the council of Munstei 

Amidst all the distractions of his public life in Ii eland, 
Speiisei seems to have pioceeded steadily with the com- 
position of the Faefy Queen, translating his varied ex- 
perience of men and affaiis into the picturesque forms of 
his allegory, and expressing through them his conception 
of the immutable principles that ought to regulate human 
conduct He had, as we have seen, conceived a work of 
the kind and made a beginning before he left England 
The conception must have been veiy much deepened and 
widened and in eveiy way eniiched by his mtimate daily 
contact with the actual stiuggle of conflicting individuals 
and interests and policies in a gieat ciisis Some four oi 
five yeais later, being asked in a mixed company of English 
officials in Ireland (as lecoided in Lodowick Biyskett’s 
Discourse of Civil Life) to give offhand a short sketch of 
“the ethical part of moral philosophy” and the piactical 
uses of the study, Spensei explained to these simple- 
minded men that the subject was too intiicate for an im- 
promptu exposition, but that he had in hand a work called 
the Faery Queen m which an ethical system would be ex- 
hibited in action The respect paid by his official hrethien 
to Spenser as a man, “not only perfect in the Greek 
tongue, but also very well read in philosophy, both moral 
and natural,” is an luteiestmg item m his biography 
Some years later still, when Spensei was settled at Kil- 
colman castle, Sir Walter Raleigh found him with three 
books of the Faeiy Queen completed, and urged him to 
come with them to London London accordmgly he re- 


pretty record of this visit in Cohn Clout ’s Come Home 
Again, published lu 1595, but written in 1591, immediately 
after his return to Kilcolman The incidents of the visit, 
by that time matters of wistful memoiy, aie imaged as a 
shepherd’s excursion fiom his quiet pastoral life into the 
great world Cohn Clout calls round him once again the 
masked figures of tko Shepkeid’s Calendar), and describes 
to them what he saw, how he fared, and whom he met at 
the court of Cynthia, and how through the influence of “the 
Shepherd of the Ocean ” he was admitted at timely hours 
to play on his oaten pipe in the great queen’s presence 

How much IS pure fiction and how much veiled fact in 
this picture cannot now be distinguished, but it is un- 
doubted that Spenser, though his chief patrons Leicester 
and Sidney were now dead, was very graciously received 
by the great world on his return to London Not only 
did the queen giant him an audience, but many ladies of 
the court, seveial of whom he afterwards honoured with 
dedications, honoured him wuth their patronage The 
first three books of the Faery Queen, which were entered 
at Stationeis’ Hall on the 1st December 1589, weie pub- 
lished m 1590, and he was pioclaimed at once with re- 
markable unanimity by all the wnteis of the time as the 
first of living poets 

Fiom the fiist week of its publication the liteiaiy woild has con- 
tinued unanimous about the Faet y Queen, except on nimoi points 
None of oui gieat poets has been welcomed with such univeisal 
acclaim and upheld without loss of favoui thiough so many changes 
of fashion When lomanticism was at its lowest ebb Pope lead 
Spenser in his old age wuth as much delight as in Ins boyhood He 
speaks himself of having had his deti actors, of having suffeied fiom 
the venomous tooth of the Blatant Beast, and he seems to have had 
in moie than oidinaiy shaie the poet’s sensitiveness to ciiticism , 
but the detiactois or indiffeientists have geneially been found 
among men who, like the loid high tieasuiei Buighley, have no 
liking foi poetiy of any kind The seciet of Spensei ’s endunng 
pojiulaiity with poets and loveis of poetry lies specially in this 
that he excels in the poet’s peculiai gift, the instinct foi voihal 
music Shakespeaio, oi the author of the sonnet usually assigned 
to him, felt and expiessed this when he diew the paiallel between 
“music and sweet poetiy ” — 

“ Thou lovcst to hew the sweet melodious sound 
That Phcehus’ lute, the queen of music, makes , 

And I m deep delight am chiefly di owned 
Wlienas himself to singing he betakes " 

This 13 an eaily woid iii cnticisin of Spensei, and it is the last 
woid about his piime and unquestionable excellence, — a woid in 
which all ciikcs must agiee Whethei he had imagniatioii in the 
highest dogiee oi only luxuuant fancy, and whethei ho could toll 
a stoiy in the highest epic mannci or only put togethei a iichly 
railed senes of pictuiesque incidents, aie disputable points, hut 
about the enchaiitnieut of his veise theie can be no dilfeipnco of 
opinion It matteis not in the least that he gams his melody often 
by aichaio afTcciations, licences of diction that should make Di 
Eichaid Moms “ staie and gasp , theie, howevei puuhased, the 
maivellously iich music is In judging of the stiuctuie ot the 
Faery Queen we must always romeniboi that, long and diffuse as it 
IS, what we have is but a fiagment of the poet’s design, and that 
the naiiatne is legulated by an allogoiical puipose , but, however 
mtiicate, howevei confused, the leader may feol the succ’cssion of 
incidents to be, when he studies the succession of incidents, it is 
only at the call of duty that ho is likely to occupy himself with 
such a study in leading Spensei 

The ethical value of the allegoiy has been very vaiiously esti- 
mated The woild would piobably nevei have divined that thcio 
was any allegoiy if he had not himself diawn attention to it in a 
piose dedication and in doggoicl headings to the cantos It was 
apparently at his fuend Ealeigh’s suggestion that the poet conde- 
scended to explain his ethical puiposo , otheiwise it would have 
been as problematical as the similai intention in tho case of the 
Idyls of the K%ng befoie that intention was oxpiessly declared It 
is almost to be legietted, as fai as the allegoiy is concerned, that 
the fiiendly “E K ” was not employed to fuinish a “glosso” to 
the Faery Queen as ho had done to the Shcplio) d’s OaUndai XJu- 
doubtedly the pecuhai “poetic luxury’’ of the Faeiy Queen can bo 
enjoyed without any leference to the allegoiy, oven Piofessor 
Dowden, the most eloquent champion of Spenser’s claims as a 
“teachei,” admits that it is a mistake to look for minute corie- 
spondence between outward symbol and undeilymg sense, and tliat 
the poet is least enjoyable whore he is most ingenious Still tho 
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allegory governs the strnctme of the poem, anti Spensei himself 
attached gieat impoitance to it as determining his position among 
poets The ethical purpose is distinctive of the iioem as a whole , 
it was foiemost m Spensei ’s mind when he conceived the scheme 
of the poem, and piesent vith him as he built up and articulated 
the skeleton , it vas in this respect that he claimed to have “oiei- 
passed” his avowed models Ariosto and Tasso If we vish to get 
an idea of Spensei ’s imaginative force and abundance, oi to see his 
cieations as he saw them, we must not neglect the allegory It is 
obvious from all that he says of his own work that in his eyes the 
ethical meaning not only heightened the inteiest of the marvellously 
rich pageant of heroes and heroines, enchanteis and monsteis, but 
was the one thing that ledeemed it from lomantic commonplace 
Foi the right appreciation of many of the characteis and mcidents 
a knowledge of tlie allegory is indispensable For example, the 
slaughter of Error bv the Red Cross knight would be merely dis- 
gusting but for its symbolic charactei , the iron Talus and his iron 
fiad IS a revolting and brutally cruel monster if he is not regarded 
as an image of the executioner of iighteous law , the Blatant Beast, 
a piiiely grotestpue and iidiculous monstei to outward view, ac- 
quires a serious interest when he is knowm to be an impeisonation 
of malignant deti action 

After the publication of the Faeiy Q'lieen Spenser seems 
to have remained in London for more than a year, to enjoy 
his timmph It might be supposed, from what he makes 
the Shepherd of the Ocean say in urging Cohn Clout to 
quit his banishment in Ireland, that Ealeigh had encour- 
aged him to expect some permanent provision in London 
If he had any such hopes they were disappomted The 
thrifty queen gianted him a pension of i£50, which was 
paid m February 1591, but nothing further was done for 
him Colin Clout’s explanation that the selfish scramhhng 
and intriguing of court life were not suited to a lowly 
shepherd swain, and that he returned to country life with 
lelief, may be pastoral convention, or it may have been 
ail expression of the poet’s leal feehngs on his return to 
Kilcolman, although as a matter of fact there seems to 
have been as much scrambling for good things m Munster 
as in London Certain it is that he did return to Kilcol- 
man in the course of the year 1591, having probably 
fiist arranged for the publication of Daphiaidco and Covi- 
plaints Daphnaida is a pastoral elegy on the death of 
the niece of the mistress of the robes The fact implied 
m the dedication that he was not personally known to the 
lady has more than once provoked the solemn remark 
that the poet’s grief was assumed Of course it was 
assumed , and it is hardly less obvious that sincerity of 
personal emotion, so far fiom being a merit m the artificial 
forms of pastoral poetry, the essence of which hes in its 
dreamy remoteness from real life, would be a blemish and 
a discord Any suggestion of the poet’s real personality 
breaks the charm, once raise the question of the poet’s 
personal sincerity and the pastoral poem may at once be 
thrown aside The remark applies to all Spenser’s minor 
poetry, including his love-sonnets , the leader who raises 
the question whether Spenser really loved his mistress 
may have a talent for disputation but none foi the full 
enjoyment of hyperbolical poetry ComplainU, also pub- 
lished in 1591, is a miscellaneous collection of poems 
written at different periods The volume contained The, 
Ruim of Tvme , The Tears of the Muses , Yv)'g%Vs Gnai , , 
Motlm HuhharTs Tale , The Rmns of Rome , Mmojootmos, 
Visions of the Woi Id’s Vanity , Bellay’s Visions , Petrarch’s 
Visions Some of these pieces are translations already 
alluded to and interesting only as the exercises of one of 
our greatest masters of melodious verse , but two of them. 
The Teai s of the Muses and Mother HubbarcUs Tale^ have 
greater intrinsic interest The first is the complaint of 
the decay of learning alluded to in Midsummer NigMs 
Dieam, v 1, 52 — 

“ The thiice three Muses mourning foi the death 
Of Learning late deceased in beggary ” 

The lament, at a time when the Ehzabethan drama was 
“mewing its mighty youth,” was not so happy as some 
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of Spenser’s political prophecies in Ins View of h eland , 
but it IS idle work to tiy to trace the undercurrents and 
personal allusions in such an occasional pamphlet. Mothei 
RuhharTs Tale, a fable in Chaucerian couplets, shows a 
keenness of satiric force not to be paralleled in any other 
of Spenser’s writings, and suggests that he left the court 
m a mood very different from Colin Clout’s 

Spenser returned to London probably in 1595 He had 
married in the interval a lady whose Christian name was 
Elizabeth, — Mr Grosart says Elizabeth Boyle The mar- 
riage, celebrated on the 11th of June 1694, was followed 
by a rapid succession, of publications The first was a 
volume (entered at Stationers’ Hall, 19th November 1594, 
published 1595) containing the Amoyetti, a series of ex- 
quisite sonnets commemorative of the moods and incidents 
of his courtship, and the magnificent Ppithalamion, in- 
comparably the finest of his minor poems As in the case 
of the Gomplamts, the publisher for obvious reasons issued 
this volume nominally without his authority G olin Clout ’s 
Come Home Again was published in the same year, with 
a dedication to Sir Walter Ealeigh, dated 1591 Early in 
1596 the second three hooks of the Faeiy Queen were 
entered m the register of Stationers’ Hall , and in the 
course of the same year were published his Foui Hymns, 
his P? othalamion, and his Asirophel, a pastoral lament for 
Sir Phihp Sidney, which he dedicated to the countess of 
Essex 

That Spenser wrote more of the Faery Queen during 
the last two years of his life, and that the MS perished 
in the sack of Kilcolman castle by the rebels, may plausibly 
be conjectured, but cannot be ascertained Duiiiig those 
yeais he would seem to have been largely occupied with 
political and personal cares He describes himself in the 
Pi othalamion as a disappointed suitor at court He drew 
up his View of Ii eland in 1596 vihen he was m London, 
and from various circumstances it is evident that he had 
hopes of some kind from the favour of Essex The View, 
with its urgent entreaty that Essex should be sent to lie- 
land, was entered at Stationers’ Hall in April 1598, but 
he did not obtain leave to publish it Burghley, who had 
long stood in his way, died in August of that year, and 
next month Spenser was appointed sheriff of Cork In 
October Tyrone’s rebellion broke out, and Spenser’s house 
was sacked and burned The poet himself escaped, and in 
December was sent to London with despatches Again he 
ventured to urge upon the queen his plan for the thorough 
“reformation” of Ireland But his own end was iieai 
On 16th January 1599 he died at Westminster, ruined in 
fortune, if not heart-broken, and was buried in Westminster 
Abbey, near his master Chaucei 

Theie have been many editions of Spensei ’s voiks The most 
available and complete is the GloTie edition, mth a caiefully edited 
text by Di R Moiris, and a niemoii Tiy Piofessoi J "W Hales 
Ml Giosart’s edition, mtb its keenly aigumentative biogiapby and 
copious collection of vaiiorum leseaicbes and ciitical opinions, is 
printed for private cu dilation ("W M ) 

SPEEMACETI is a solid waxy body found in special 
cavities m the head of the sperm whale [Physetei maci o- 
cephalus), where it is held m solution by sperm oil while 
the creature is in life At a temperature of about 6° 0 
the sohd matter separates in a crystalline condition, and 
when purified by pressure and treatment with weak solu- 
tion of caustic alkali it forms brilliant white crystalline 
scales or plates, haid but unctuous to the touch, and desti- 
tute of taste or smell It is quite insoluble in water, very 
shghtly affected by boiling alcohol, hut easily dissolved in 
ether, chloroform, and carbon bisulphide. Spermaceti 
consists principally of cetin or cetyl palmitate, | 

— an ether composed of cetyl alcohol combined with palmi- 
tic acid Spermaceti candles of definite size are employed 
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as a standard for illuminants on account of tlie uniform 
steady liglit they afford The suhhtance is further used 
in the dressing of fabrics and in medicine and surgeiy, 
especially in cerates, bougies, ointments, and m cosmetic 
preparations Foi speim oil, see Whale Oils 

SPEUSIPPTJS, son of Euiymedon and Potone, is sup- 
posed to ha've been born about 407 b c He was bred in 
the school of Isocrates, but, ivhen his maternal uncle, 
Plato, letiirned to Athens about 387, he yielded to his 
influence and became a member of the Academy In 361, 
when Plato undertook his third and last journey to Sicily, 
Speusippiis accompanied him In 347 the dying philo- 
sopher nominated his nephew to succeed him as scholarch, 
and the choice was ratified by the school Speusippus 
held the office foi eight years, and died in 339 after a 
paralytic seizure According to some authorities he com- 
mitted suicide There is a story that his youth was riotous, 
until Plato’s example led him to leform his ways In later 
life he was conspicuously tempeiate and amiahle He was 
succeeded by Xeiiocrates 

Of Speusippus’s many philosophical writings nothing 
survives except a fragment of a treatise On Fythagorecm 
Wumheis Hoi have secondaiy authorities preserved to us 
any general statement oi conspectus of his system In- 
cidentally, however, we learn the following details (A) In 
regard to his theory of being, — (1) whereas Plato postu- 
lated as the basis of his system a cause which shoidd be 
at once Unity, Good, and Mind, Speusippus distinguished 
Unity, the oiigm of things, fiom Good, their end, and 
both Unity and Good from controllmg Mind oi Iteason , 
(2) whereas Plato recognized three kinds of numbers — 
firstly, ideal numbers, the formal causes of the ideas, 
secondly, mathematical numbers, the abstractions of 
mathematics , and thirdly, sensible numbers, iiumheis em- 
bodied in things — Speusippus rejected the ideal numbers, 
and consequently the ideas, (3) Speusippus traced numhei, 
magnitude, and soul each to a distinct principle of its own 

(B) In legard to his theory of knowledge, — (4) he held 
that a thing cannot be known apart from the knowledge 
of all things besides, for, that we may know W'hat a 
thing IS, we must know how it differs fiom other things, 
which othei things must therefore be known , (5) accord- 
ingly, ill the ten books of a woik called "0/iota, he 
attempted a classification of plants and animals , (6) the 
results thus obtained he distinguished at once from “know- 
ledge” l^€Trt<rTy}jj.rj) and from “sensation” (ath^^T/cns), hold- 
ing that “ scientific observation ” (eiricrTgfwviKg aicr^T^cris), 
though It cannot attain to truth, may nevertheless, in virtue 
of a certain acquired tact, frame “definitions” (Adyot) 

(C) In regard to his theory of ethics, — (7) he denied that 
pleasure was a good, but seemingly was not piepaied to 
account it an evil 

In default of direct evidence, it remains for us to com- 
paie these scattered notices of Spensippus’s teaching with 
what we know of its original, the teaching of Plato, in 
the hope of obtaining at least a general notion, firstly, 
of Speusippus’s system, and, secondly, of its relations to 
the systems of Plato, of contemporaiy Platonists, such as 
Aristotle, and of the latei Academy 

It has been suggested elsewheie (Sooeates, p 238 sup? a) 
that the crude and unqualified “ realism ” of Plato’s early 
manhood gave place in his later years to a theoiy of natural 
kinds founded upon a “ thoroughgoing ideahsm,” and that 
111 this way he was led to recognize and to value the classi- 
ficatory sciences of zoology and botany More exactly^ it 
may be said that the Platonism of Plato’s maturity included 
the following principal doctrines — (i ) the supieme cause 
of all existence is the One, the Good, Mind, which evolves 
Itself as the univeise under certain eternal immutable 
forms called “ ideas ”, (n ) the ideas are apprehended by 
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finite minds as jiarticulais in space and time, and are then 
called “ things ”, (in ) consequently the paiticulars wffiich 
have in a given idea at once then origin, their being, and 
their perfection may be regarded, for the purposes of 
scientific study, as members of a natural kind , (iv ) the 
finite mind, though it cannot directly apprehend the idea, 
may, by the study of the particulais in wffiich the idea is 
revealed, attain to an ajipioximate notion of it 

How when Speusippus (1) discriminated the One, the 
Good, and Mind, (2) denied the ideas, and (3) abandoned 
the attempt to unify the plurality of things, he explicitly 
rejected the theory of being expressed in (i ) and (ii ) , and 
the rejection of the theory of being, i c , of the conception 
of the One evolving itself as a pluiality of ideas, entailed 
consequential modifications in the theory of knowledge 
conveyed in (iii ) and (iv ) E or, if the members of a 
natuial kind had no common idea to unite them, scientific 
lesearch, having nothing objective in view, could at best 
afford a Aoyos oi definition of the appropriate particulars , 
and, as the discrimination of the One and the Good im- 
plied the piogiession of particulars towards perfection, 
such a Aoyos or definition could have only a temporary 
value Hence, though, like Plato, Speusippus (4) studied 
the differences of natuial products (5) with a view to 
classification, he did not agi ee with Plato in his conception 
of the significance of the results thus obtained , that is to 
say, while to Plato the definition derived from the study 
of the paiticulars included in a natuial kind was an ap- 
pioximate definition of the idea in which the natural kind 
oiiginatcd, to Speusippus the definition was a definition of 
the paiticulars studied, and, strictly speaking, of nothing 
else Thus, while Plato hoped to ascend through classifi- 
catory science to the knowledge of eternal and immutable 
laws of thought and being, Speusippus, abandoning onto- 
logical speculation, was content to legard classificatoiy 
science not as a means but as an end, and (6) to lest in the 
lesults of scientific observation In a word, Speusippus 
turned from philosophy to science 

It may seem stiange that, differing thus widely fioin 
his mastei, Speusqipus should have regarded himself and 
should have been regarded by othei s as a Platonist, and 
still moie strange that Plato should have chosen him to be 
his successor It is to be observed, however, fiistly, that 
the scientific element occupied a largei place iii Plato’s 
later system than is generally supposed, ^ and, secondly, 
that the only Academics who came into competition with 
Speusippus agreed with him in his i ejection of the theory 
of ideas Hence Plato, finding in the school no capable 
repiesentative of his ontological theory, might well choose 
to succeed him a favourite pupil whose scientific enthusiasm 
and attainment were beyond question , and Speusippus’s 
rivals, having themselves abandoned the theory of ideas, 
would not be in a position to tax him with his philosophi- 
cal apostasy 

In abandoning the theory of ideas — that is to say, the 
theory of figures and numbers, the possessions of universal 
mind, eternally existent out of space and time, which 
figures and numbers when they pass into space and time 
as the heritage of finite minds are regaided as things — 
Speusippus had the approval, as of the Platonists genei- 
aUy, so also of Aristotle But, whereas the new scholarch, 
confining himself to the detailed examination of natural 
kinds, attemiited no comiirehensive explanation of the uni- 
verse, Aristotle hold that a theory of its origin, its motions, 

^ That Plato cM not neglect, but rather eiiconragecl, classilicatory 
science as shown, not only by a well-known fragment of the comic poet 
Epicrates, which describes a party of Academics engaged, in investi- 
gating, Tinder the eye of Plato, the affinities of the common pumpkin, 
but also by the Timma, which, while it carefully discriminates science 
from ontology, plainly recognizes the importance of the study of 
natural kinds 
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and its Older was a necessary adjunct to tlie classificatory 
sciences ^ and in neaily all Ins references to Speusippus 
he insists upon this fundamental difference of procedme 
Conceiving that the motions of the univer&e and its parts 
aie due to the desire which it and they feel towaids the 
supreme external mind, so that the cosmical order is initial 
in the divine mind, final in the jihenomenal universe, 
Aiistotle supposes himself thus to secme the reqmsite 
unification of the variety of things Contrariwise, when 
Speusippus distinguishes One, Good, and Mind, so that 
Mind, not as yet endowed with an orderly scheme, adapts 
the initial One to a variety of particular Goods, his theory 
of nature appears to his rival “ episodical,” %e , io consi-^t 
of a series of tableaux v anting in dramatic unity, so that 
it reminds him of Homer’s line — ovk dyaOov -iroXvKoipavlf] 
€?? KOLpavQ<5 eo-Tw The theory propounded by Aristotle 
himself IS not perhaps impeccable in this lespect, but at 
any rate he does not, like Speusippus, despau of a solution 
of the traditional problem of the One and the Many 

Speusippus and his contemporaries in the school exer- 
cised an important and far-reaching influence upon Aca- 
demic doctrine When they, the immediate successors of 
Plato, 1 ejected their master’s ontology and proposed to 
themselves as ends mere classificatory sciences which with 
him had been means, they bartered their hope of philo- 
sophic certainty for the tentative and provisional results of 
scientific experience Xenocrates indeed, identifying ideal 
and mathematical numbers, sought to shelter himself under 
the authority of Plato , but, as the Xenocratean numbers, 
though professedly ideal as well as mathematical, were in 
fact mathematical only, this return to the Platonic termino- 
logy was no moie than an empty form It wmald seem, 
then, that Academic scepticism began with those w'ho had 
been reared by Plato himself, having its origin m then 
acceptance of the scientific element of his teaching apart 
fiom the ontology which had been its basis In this w^ay, 
and, so far as the piesent water can see, in this way only, 
it IS possible to undei stand the extraordmary revolution 
which conveited Platonism, philosophical and dogmatic, 
into Academicism, scientific and sceptical It is as the 
official representative of this scientific and sceptical depart- 
ure that Speusippus is entitled to a place in the history 
of philosophy 
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SPEY, a river in the north of Scotland, rises in the 
south-east of Inverness-shire from a small tarn called Loch 
Spey, 5 miles east of the Caledonian Canal, and flows 
north-eastwards by Kingussie to Grantown in Elginshire, 
10 miles below which it reaches Banffshire After forming 
for about 15 miles the boundary between Elginshiie and 
Banffshire, it again enters the former county, thiough 
which it flows for about 10 miles past Fochabers to the 
Moray Firth In the earlier part of its course it is fed by 
a large number of mountain streams, its principal tribu- 
taries being, in Inverness-shiie, the Tromie and theFeshie 
fiom the right and the Dulnain from the left, and on the 
boundaries of Banff and Elgin the Avon (Aven) and the 
Fiddich fiom the right Its entire length is 96 miles, and 
it diains an area of about 1200 square miles The flow of 
the river is very rapid, and, being fed largely by mountain 
streams, it is subject to sudden freshets, which sometimes 
occasion extensive floods, the greatest being that of 1829 
The Spey is, next to the Tay and the Tweed, the most 
important sahnon river in Scotland The scenery in its 
upper courses is occasionally bare and bleak, but some- 
times finely picturesque, especially where, as in Elginshire 
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and Banffshire, its bold and locky banks aie clothed by 
forests of biich and pine 

See L Shaw, Eistonj of the Piovmce of Moiay (l&t ed 1775, 3d 
ed 1882), and Sir Thomas Dick Lauder, Account of the Moiay 
Floods (l&t ed 1830, 4th cd 1873) 

SPEZIA, a city of Italy, in the piovmce of Genoa, 56 
miles south-east of Genoa by the raihvay to Pisa, which 
has become since the unification of the kingdom one of 
the principal Itahan ports and the seat of a gieat Govern- 
ment arsenal It is situated at the north-west angle of 
the Gulf of iSpezia, fornieily known as Lun<3e Portus, the 
western side of which is formed by a locky piomontoiy 
about 4 miles long, terminating in the picturesque little 
town of Portoveneie and the islands of Palmaiia and Tino 
A great breakwater, constiucted about 1860, stretches acioss 
the gulf from Santa Maria Point to Santa Teresa Point 
for a distance of 7220 feet, and the outer haiboui to 
the south-west of the town, excavated in 1865 to a depth 
of 32 feet, has an area of 247 acies The aisenal has a 
length of 3937 feet and an aveiage breadth of 2460 feet 
The first dock covers an area of 20 acres and the second 
17 acies, and theie are besides two careening basins, 433 
and 354 feet long Farther south he the extensive mili- 
tary establishments of San Yito, with storehouses, leser- 
voir, &c , and almost right opposite, on the othei side of the 
gulf, are the dock (1^ acres), shipbuilding yards, and lepair- 
ing docks of San Bartolomeo Some of the laigest vessels 
of the Itahan navy have been constructed at Spezia As 
a commercial centre Spezia suffers fiom the lack of lailway 
communication with the interior, — the range of the Apen- 
nines lying between it and the moie productive legions of 
Northern Italy The whole movement of the poit in 1884 
was reiiresented by 38 vessels engaged in foreign trade 
tonnage, 29,251) and 1333 engaged in the coasting trade 
tonnage, 198,447) Though the town itself, with the 
barracks and militaiy hospital as its principal buildings, 
presents little to attiact the foreign visitor, the beauty 
of the gulf and of the neighbouiing country has brought 
Spezia into some repute as a wateiing-place, and there 
are seveial excellent hotels in the Corso The walls and 
gates of the old city aie for the most pait destioyed In 
one of the public squares is a statue of Admiral Chiodo, the 
founder of the arsenal The jiopulation of the city w^as 
6105 in 1861 (commune 11,556) and 19,864 in 1881 
(commune 30,732) 

The oiigin of Spezia is doiihtfixl , but it piobably lose after the 
destruction of Luna Sold by one of the Fieschi m 1276 to Genoa, 
the town was foitified by its new possessois and made the seat of a 
goveinoi of some impoitauce It became a city in the 16th cen- 
tuiy The idea of making the Gulf of Spezia a gieat naval centie 
was fiist bioached by Napoleon I 

SPHEKOMETEB, an instrument for the precise mea- 
surement of the radius of a spheie or the thickness of a 
thm plate The usual form consists of a fine screw moving 
in a nut earned on the centre of a small three-legged table 
The lower end of the screw and those of the table legs aie 
finely tapered and terminate in hemispheres, so that each 
le&ts on a point If the screw has two turns of the thread 
to the millimetre, the head is usually divided into 500 
equal parts, so that differences of 0 001 millimetie may 
be measured without using a vernier A veitical scale 
fastened to the table indicates the number of whole turns of 
the screw and serves as a fixed point for reading the divi- 
sions on the head In order to measure the thickness of 
a plate the instiument is placed on a level plane surface 
and the screw turned until the point just touches, the 
exact instant when it does so is defined by a sudden 
diminution of lesistance succeeded by a considerable in- 
crease The divided head and scale are read , the screw 
IS raised , the thin plate slipped under it , and the process 
IS repeated The difference between the two readmgs gives 
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the requued thickness A contact-lever, delicate level, or 
electric contact arrangement may be attached to the sphero- 
meter in ordei to indicate the moment of touching more 
piecisely than is possible by the sense of touch To mea- 
sure the ladius of a sphere — e g , the curvatuie of a lens — 
the spherometer is levelled and lead, then placed on the 
sphere, adjusted untd the four points exert equal pressure, 
and read again The difference gives the thickness of that 
portion of the sphere cut off by a plane passing through 
the three feet , and, smce the feet are equidistant, this dis- 
tance {a) being knovm gives the value {R) of the radius 

(J^ 

from the formula = where h is the thickness of 

the lenticular segment The v}ell sphexmetei ^ is adapted 
for measuring small spherical lenses The true plane on 
which the instrument stands is perforated by a cylindrical 
well of known diameter A plate apphed to the lower 
edge of the well by a sprmg is adjusted to be parallel to 
the large plane, and the spherometer screw, being centred 
over the well, is lun down until it touches the plate, and 
then read The jdate is removed, the lens juit in its 
place, the point — still accurately centred — is brought 
down, and the sciew is read again The difference be- 
tween these readings gives the height of the section of the 
lens above the lower edge of the well Calling this height 
h and the radius of the cylindrical w'^ell o , the radius R of 

the sphere is got by the formula 2 ^ -f- /r The sphero- 
meter can be applied to test the sphericity of a globe, 
and may be used on either a convex or a concave surface 
SPHINX, a hybrid creature of Egyptian and Greek art 
and mythology In Egypt the sphinxes are colossal images 
of granite or porphyry, with a human head and breast and 
the body of a lion (wingless) lying down The largest 
and most famous is that of Gizeh, described in vol vii 
p 772 The head of the sphinx is usually that of a man, 
but female heads are sard to occur occasionally From 
Egypt the figure of the sphinx passed to Assyria, where 
it appears with a bearded male head on cylinders, the 
female sphinx, lying dowm and furnished with wings, is 
first found in the palace of Esarhaddon (7th century bo) 
Sphinxes have been found in Phcenicia, one at least being 
winged and another bearded In Asia Minor an ancient 
female sphinx, but wingless, stands on the sacred road 
near Miletus Sphinxes of the usual Greek type (female 
heads with bodies of winged lions) are represented seated 
on each side of two doorways in an ancient frieze found 
by Sir Charles Fellowes at Xanthus in Lycia, and now m 
the British Museum The same type appears on the early 
sculptures of the temiile at Assus In the early art of 
Cyprus — that half-way house between Asia and Gieece — 
sphinxes of this type are not uncommon On the other 
hand, on a gem of Phoenician style found at Curium in 
Cyprus there appear two male (bearded) sphinxes, with 
the tree of life between them With regard to Greece 
propel, in the thud tomb on the aciopolis of Mycenae were 
found SIX small golden sphinxes , they are beardless, but 
the sex is doubtful In the ancient tomb discovered in 1 87 7 
at Spata near Athens (which represents a kindred but 
somewhat later ait than the tombs at Mycenae) were found 
female winged sphinxes carved in ivory or bone Sphinxes 
on glass plates have been found in graves at Camirus in 
Rhodes and on gold plates in Crimean graves Sphinxes 
were represented on the throne of Apollo at Amyclse, iii 
the best period of Greek art a sphinx was sculptured on 
the helmet of the statue of Athene in the Parthenon at 
Athens, and sphinxes carrying off children were sculptured 
on the front feet of the thione of Zeus at Olympia, 

^ A M Meyer, m American Journal of Science, 1886, xxxii p 61 


In Gieek mythology the most famous sphinx was that 
of Thebes in Boeotia She is first mentioned by Hesiod 
{Theog , 326), who calls her the daughter of Orthus and 
Chimijera According to Apollonius (iii 5, 8), she was 
the daughter of Typhon and Echidna, and had the face of 
a woman, the feet and tail of a lion, and th-e wings of a 
bird She dwelt on a bald locky mountain at the south- 
east corner of the Copaic lake , the name of the mountain 
was Phicium (now Fagas), which was derived from Phix, 
the jEolic form of sphinx The Muses taught her a iiddle 
and the Thebans had to guess it Whenever they failed 
she carried one of them off and devoured him The riddle 
was this What is that which is four-footed, three-footed, 
and two-footed '2 At last OEdipus guessed correctly that 
it Tvas man , for the child ciawds on hands and feet, the 
adult walks upright, and the old man supports his steps 
with a stick Then the sphinx threw herself down fiom 
the mountam 

The story of the sphinx’s riddle first occurs in the Greek tragedians 
Milchhofer believes that the stoiy was a meie invention of Greek 
fancy, an attempt to mteipiet the mysteiious figuie which Gieek 
ait had boironed fioin the East On the othei hand, he holds that 
the destiojnng nature ol the sphinx was much oldei, and he leteis 
to instances in both Egyptian and Gieek ait wheie a sphinx is seen 
seizing and standing upon a man And, w b ei eas the Theban legend 
IS but sjiaiingly illustiated in Gieek ait, the fignie of tlie sphinx 
appeals moie commonly on tombs, sculptiued either m the round 
01 m lelief Fiom this Milchhofei seems to infer that the sphinx 
was a symbol of death The word “sphinx” is Greek, being derived 
from a^iyyeLv, “to draw tight ” 

See Biugscli, History of Egypt, \ol i pp 7Qsq, 414 sq , Cesnola, Cypnis, 
pp 110, 114 sq , 268 sq , and plate No 18 , Schlieiiiann, Myaenai, pp 

xlv, 184, and especially MikUiofei, m Mitth d deuUch archaol Jnstit in 
Athen, 1879, p 46 sq 

SPHYGMOGRAPH See Vascular System 

SPICE ISLANDS See Moluccas 

SPIDER See Arachnid a, vol ii p 290 sq 

SPIKENARD, 01 Nard (Hebrew netd , Gi vctpSo?, 
from Sanskrit naladmtha , the change from “r”to “1” 
seeming to indicate that the word came through Persia), ^ 
a celebrated perfume which seems to have formed one of 
the most durable aromatic ingredients in the costly un- 
guents used by the Romans and Eastern nations The oint- 
ment prepared from it (“ointment of pistic nard”®) is 
mentioned in the New Testament (Maik xiv 3-5, John 
XU 3-5) as being “very costly,” a pound of it being valued 
at more than 300 denani (ovei £10) This appears to 
represent the prices then cm lent foi the best quality of 
nard, since Pliny {H 2\f , xii 26) mentions that naid spikes 
reached as much as 100 denaiii poi Ib, and, although he 
does not mention the price of naid ointment, he states 
(xiii 2) that the “unguentum emnamommuin,” a similar 
preparation, ranged fioin 25 to 300 denarii according to 
its quality Naid ointment also varied considciably in 
price from its liability to sophistication (Id , xii 26, 27 , 
xm 2) The ingredients of the genuine ointment (tm- 
gvmJmn nardimim sive foliatwn), Pliny tells us (xiii 2), 
were Indian nard, juncus (the leaves of Andtopogon Schoen- 
cmthm, L ), costus (the root of Aplotaxis aurimlata, DC ), 
ainomum (the fiuits of Amomum Gardamomum, L ), myrrh 
(the gum-resin of Balsamodeoid) on Myrrha, Nees), balm 
(the oleo-resin of Bahamodendi on Oqoohalsamwn), ompha- 
cium or oleum oraphacinum (the oil expressed from uni ipo 
ohves), andbalaninum (derived horn Balamtes mgyq^tiacal) 
Dioscorides (i 75) also remaiks that malabathrum (the leaf 
of Gtnnamomwn Tamala, Nees) was sometimes added Of 
these ingredients costus and amomum were most relied 
upon for inci easing the fragrance and the nard for the 
stimulating and other virtues of the unguent ^ 

® See Pick, m Onent n Occident, iii p 364 The Syrians and 
Arabs simply call it “ spike ” {shebdlta, stinbul) oi “ the Indian sinke ” 

The meanmg of the woid “pistic” is uncertain, some rendering 
it “genuine,” others “liquid,” and others taking it for a local name 

^ The use of adahastei vessels for preseiving these fiagiant unguents 
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The exact botanical source of the true or Indian nard 
■was long a mattei of uncertainty, the descriptions given 
bj ancient authors being some'what vague Theophrastus 
(De Odoi , 28) classes nard amongst roots, and states that 
it came from India {Ilxst Plant, ix 7, 2), had a bitmg 
and hot taste, and resembled ms root in perfuming the air 
ueai it {De Odoi , 12, 56) He also remarks (/ c, 42) that 
the ointment -v^as one of the most durable of perfumes 
Pliny {H N , XU 26, 27) gives a some’what confused ac- 
count, from -which it appears that both “spike” and leaf 
were in use, although it is not clear whether the spike 
(spica) consisted of the flower-head or the fibrous lower 
portion of the stem The only definite statement he 
makes concerning it is that the “sinceie” nard is known 
by its red colour, sweet smell, and especially taste, “for it 
diieth the tongue and leaveth a pleasant relish behind it ” 
Dioscorides (i 6) states that the true nard came from India 
and was collected on mountains beside which the rivei 
Ganges flowed He describes it as blackish -with short 
spikes, smelling something hke cyperus Linnaeus, Blane, 
Hatchett, and other wiiteis have supposed that spikenaid 
was an Indian glass of the gemn And? opogoti (A Ka?d?is, 
L ) , but Sii Jones (As Ees , ii 416, iv 97) has given 
convincing leasons for identifying it with Fa?dostachys 
Jata?na?m,'^ a plant of the Valerian order, the fibrous root- 
stocks or “spikes” of which are still collected in the 
mountains of Bhotan and Nepal Further e-vidence is 
afiorded by Lambert (Illust? of the Gemis Cinchona, App , 
p 177), who found the root under the name of “spike- 
nard ” in one of the oldest chemist’s shops in London, also 
by Dymock {3Iat Med W India, 2d ed , p 347), who 
states that the principal use of the drug at the present 
time is for making hair washes and ointments, the popular 
opinion being that it promotes the gro-wdh and blackness 
of the hair The name of “spike” apphed to the Indian 
naid appeals to be derived from its resemblance in shape 
to a spike or ear of bearded corn The root is cro-wmed 
by the bases of seveial stems, each about 2 inches or more 
m length and as thick as the finger To these the fibrous 
tissue of former leaves adheres and gives them a peculiar 
bristly appeaiance It is this portion that is chiefly 
collected 

Other and infeiioi laiieties of nard are mentioned by Dioscoiides 
and subsequent -WTiteis Celtic naid, obtained from the Liguiian 
Alps and Istiia, consisted of the roots of plants also belongmgto 
the Valeiian oidei (VaLriana celtica ajiH V sahcma) This m as 
expoited to the East and thence to Egypt, and was used in the 
pieparation of baths Mountain nard ivas collected m Cilicia and 
Hjiia, and is supposed to have consisted of the root of Valeriana 
tiobciosa The false nard of Dauphine, used in later times, and 
still employed as a chaim in Switzeiland, is the loot stock of Allium 
ViUonahs It piesents a singulai resemblance to the spikes of 
Indian naid, but is devoid of fiagiance It is remaikable that all 
the naids belong to the natural older Valeiianaceee, the odour ot 
valeiian being consideied disagieeable at the present day, that 
of Nat dostaohys Jatainansi is intermediate between valerian and 
patchouli, although moie agreeable than eithei 

The name “spikenaid” has also been apphed in later times to 
several plants The spikenard of the United States is Aialia 
i acemosa, and anothei species of the same genus, A nudicaiiUs, is 
known as “ false spikenard ” In the West Indies Syptis suaveolens 
is called “spikenaid,” and in Great Biitain the name “ploughman’s 
spikenaid” is given to Inula Conyza (B M H ) 

SPINACH See Hobtioulture, vol xu pp 285, 288 

SPINAL CORD See Physiology, vol xix p 34 sq 
For the diseases affecting the spinal cord, see Ataxy 


was customary at a very early peiiod Theophrastus (c 814 b c ) 
states that vessels of lead and alabaster were best for the purpose, on 
account of their density and coolness, and their power of resisting the 
penetration of the ointment into their substance Pliny also recom- 
mends alabaster for ointment vases For small quantities onyx vessels 
seem to have been used (Horace, Qann iv , 12, 11 10, 17) 

^ The plant figured by Sir W Jones is Valeriana Hardwichii (prob 
ably the inferior Gangetic nard of Dioscorides and the ozsenitis of 
Phny) , the true plant is figured by Eoyle and Lambert 
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(Locomotor), FiJiALYSis., Pathology (vol xviii p 392), 
and Surgery 

SPINEL See Mixebalogy, vol xvi p 386, and Ruby 

SPINELLO ARETINO (c 1330-c 1410), painter, the 
son of a Florentine named Luca, who had taken refuge in 
Arezzo in 1310 -when exiled with the rest of the Ghibel- 
line party, was bom at Arezzo about 1330 Spinello was 
a pupil of Jacopo di Casentmo, a follower of Giotto, and 
his own style vas a sort of link between the school of 
Giotto and that of Siena In the early part of his life 
he worked in Florence as an assistant to his master Jacopo 
while painting frescos in the church of the Carmine and 
in Sta Maria No-vella Between 1360 and 1384 he was 
occupied in xtainting many frescos in and near Arezzo, 
almost all of which have now perished ^ After the sack 
of Arezzo in 1384 Spinello leturned to Florence, and in 
1387-88 with some assistants covered the walls and vault 
of the sacristy of S Miniato neai Florence with a series of 
frescos, the chief of which lepresent scenes from the life of 
St Benedict These still exist, though in a sadly restored 
condition, they are very Giotto-like in composition, but 
have some of the Siena decoiative brilliance of colour In 
1391-92 SpineUo was painting six frescos, which still re- 
main on the south wall of the Pisan Campo Santo, rejrre- 
senting mnacles of St Potitus and St Ephesus For these 
he received 270 gold florins Among his later works the 
chief are the very fine senes of frescos painted in 1407-8 
on the walls and vault of a chapel in the municipal build- 
ings of Siena , these also have suffered much from repaint- 
ing, hut still are the finest of Spinello’s existing frescos 
Sixteen of these represent the war of Frederick Barbarossa 
against the republic of Venice Spinello died at Arezzo 
about 1410 

Spinello’s fiescos aie all stiong and highly decorative -uoihs, 
draun vitli much spiiit, and aie veiy siipeiior lu style to his 
panel pictures, man} of -si Inch appeal to be mere hottega pioduc- 
tions The academy of Floience possesses a panel of the Madonna 
and Saints, which is chiefly luteiestiiig foi its sigiiatiiie — “Hoc 
opus pmxit Spinellus Luce Aiitio D I A 1391 ” The easel 
pictmes ■which aie to be found m tbe various galleiies of Euiope 
give little or no notion of Spinello’s po-vvei as a pamtei 

SPINET See Pianoeorte, vol xix p 67 sq- 
SPINNING See Yarn 

SPINOLA, Ambrogio Spinola, Marchese di (c 1571- 
1630), a celebrated general, belonged to a noble and 
wealthy Italian family, and was born at Genoa about 
1571 Aftei the siege of Ostend had languished for more 
than two years under the direction of the aichdiike Albeit, 
Spinola, -who, though not a soldiei by profession, had seen 
something of campaigmng during a season or 'two, came 
upon the scene as a condottiere and received charge of the 
■works He enteied upon his task in October 1603, and 
his courage and vigoui were re-warded by the surrendei 
of the place on 20th September 1604 During the next 
five yeais, until the conclusion of the armistice of 1609, 
he frequently encountered Maurice of Orange, but on the 
whole -with undecisive results In 1620 he was sent by 
Spam into the Palatinate of the Rhine, and took many 
places, m the follo-vnng year, on the renewal of the -vui 
■with Holland, he returned to the scenes of Ins earlier 
campaigns, where his principal exploits were the capture 
of Jiilich m February 1622 and of Breda aftei a ten 
months’ siege m June 1625 His health no-w began to 
give way, and his spirits aie said to have been further de- 
pressed by Philip’s disregard of his pecuniary claims He 
died at Castel-Nuovo di Scnvia on 25th September 1630. 

SPINOZA, Baruch (1632-1677), or, as he aftervyards 
signed himself, Benedict de Spinoza, philosopher, -was horn 
at Amsterdam on 24th November 1632 &s parents be- 


® The fine fresco of an Apocalyptic scene wlucb. still exists m S 
Maria degli Angeli at Arezzo belongs to about 1400 
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longed to tke community of Jewish emigrants fiom Poitugal 
and Spam who, fleeing fiom Catholic peisecution m the 
Peninsula, had sought refuge in the neaily emancipated 
Netherlands The name, variously written De Spmoza, 
D’Espinoza, and Despinoza, probably pomts to the pio- 
vince of Leon as the pievious home of the family, there 
are no fewei than five townships so called in the neigh- 
bourhood of Bingos Of the philosopher’s parents nothing 
ic, knoun His father is said to have been a tradesman 
111 fair ciicumstances, and the house is still shown upon 
the Burgival where his son Bauich was born, t-wo sisteis, 
Bebekah and Miriam, foimed theiemainder of the family 
Spinoza received his fiist tiainmg nndei the senior rahbi, 
Saul Levi Morteira, whose most piomising pupil he soon 
became Under Morteira he became faniiliai -with the 
Talmud and, what was piobably more impoitant for his 
own development, wuth the philosophical wiitmgs of Ibn 
Ezia and Maimonides, Levi ben Gerson, Chasdai Cieskas, 
and othei repiesentatives of Jewnsh mediaeval thought, 
who aim at combining the traditional theology wuth ideas 
got fiom Aristotle and his Neoidatonic conimentatois 
Latin, still the universal language of learning, foimed no 
part of Jewish education, and Spinoza, after leaining the 
elements from a Geiman master, resoited for further in- 
stmction to a physician named Eianz van den Ende, wLo 
eked out an income by taking pupils Van den Ende 
appeals to have been distinctly a man of paits, though 
of a somewhat indiscieet and erratic character He w^as 
eventually hanged in Pans as a consiniatoi in 1674 His 
enthusiasm foi the natiual sciences may have been the 
only ground foi the reputation he had acquired of instilling 
atheistic notions into the minds of his pupils along with 
the Latm which he taught them But it le quite possible 
that his scientific studies had bred m him, as in many 
othei s at that time, a materialistic, oi at least a natmalistic, 
turn of mind , indeed w^e should expect as much in a man 
of Van den Ende’s somewhat lebellioiis tcmpeiament We 
do not know whether liis influence was hiought to heai in 
this sense upon Spmoza , hut it has been suggested tbat 
the writings of Biuno, whose spirit of enthusiastic natural- 
ism aud fervid levolt against the church would be 
especially deai to a man of Van den Ende’s leanings, may 
have been put into the pupil’s hand by the master Latin, 

at all events, Spinoza learned fiom Van den Ende to use 
with coiiectness, fieedom, and force, though his language 
does not, of course, confoim to classical canons The only 
loinance of Spinoza’s life is connected with Van den Ende’s 
household The physician had an only daughter, Claia 
Maria by name, who, besides hemg a pioficient in music, 
understood Latin, it is said, so perfectly that she was able 
to teach her father’s pupils in his absence Spinoza, the 
story goes, fell m love with his fair instiuctress , but a 
fellow- student, called Keikeiing, supplanted him in his 
mistress’s affections by the help of a valuable necklace of 
peails which he presented to the young lady Chiouology 
unfortunately forbids ns to accept this little episode as true 
Recent investigation has pioved that, while the marriage 
with Keikenug, or rathei Keickkiink, is a fact, it did not 
take place till 1671, in which yeai the biide, as appeals 
by the register, was twenty-seven years of age She 
cannot, therefore, have been inoie than eleven or twelve 
in 1656, the year' in which Spinoza left Amsterdam, and 
as Kerckkiink was seven yeais youngei than Spmoza, 
they cannot well have been sunultaneous pupils of Van 
den Ende and simultaneous suitois for his daughter’s hand 
But, though the details of the story thus fall to pieces, it is 
still possible that in the five years which followed his 
retirement from Amsterdam Spinoza, who was living 
within easy distance and paid visits to the city from time 
to time, may have kept up his connexion with Van deu 


Ende, and that the attachment may have dated from this 
later peiiod This would at least be some explanation for 
the existence of the stoiy, for Colei us expressly says that 
Spmoza ‘‘often confessed that he meant to many her ” 
But beyond possibility we cannot go in the matter 
There is no mention of the Van den Endes in Spinoza’s 
conespondence, and in the whole tenoi of his life and 
character theie is nothing on which to fasten the piob- 
abihty of a romantic attachment 

The masteiy of Latin which he acquired from Van den 
Ende opened up to Spmoza the whole world of modern 
philosophy and science, both represented at that time by 
the writings of Descaites He lead him greedily, says 
Coleius, and afterwards often declared that he had all his 
philosophical knowledge fiom him The impulse towards 
natuial science which he had received fiom Van don Ende 
would he strengthened by the reading of Descartes, he 
gave ovei divinity, we are told, to devote himself entnely 
to these new studies His inward break with Jewish 
orthodoxy dated, no doubt, farther back, — from his ac- 
quaintance with the philosophical theologians and com- 
mentators ot the Middle Ages, but these new interests 
combined to estrange him still furtliei fiom the traditions 
of the synagogue Hen as seldomer seen at its services, — 
soon not at all The jealousy of the heads of the synagogue 
was easily loused An attempt seems to have been made 
to diaw fiom him his leal opinions on certain juoniinent 
pomts of divinity Two so-called friends endeavoiued, on 
the plea of doubts of then own, to lead him into a theo- 
logical discussion, and, some of Spinoza’s expiessions being 
repeated to the Jeuish authoiities, he was summoned to 
give an account of himself Anxious to letain so piomismg 
an adherent, and piobably desiious at the same time to 
avoid public scandal, the chiefs of the community ofteied 
him a yeaily pension of 1000 flouns if lie would outwaidly 
confoim and appear now and then in the synagogue But 
such deliberate hypocrisy was abhorrent to Spinoza’s iiatui e 
Threats were equally unavailing, and accordingly on the 
27th of July 1656 Spinoza was solemnly cut off fiom the 
commonwealth of Israel The cuises pionounced against 
him may be read in most of the hiogiaphies While 
negotiations weie still pending, he had been set upon one 
evening by a fanatical luffian, who thought to expedite 
matters with the dagger Warned by this that Amsteidam 
was hardly a safe place of residence for him any longei, 
Spinoza had alieady left the city hefoie the sentence of 
excommunication was pionounced He did not go fai, but 
took up Ills abode with a fiiend who lived some miles out 
on the Old Chuicli load His host belonged to the Gol- 
legiants or Rhijnsbiirgeis, a religious society winch had 
sprung up among the piosciibecl Anninians of Holland 
The puie morality and simple-minded jiiety of tins com- 
munity seem eaily to have attracted Sjunoza, and to have 
won his unfeigned respect Several of Ins fuends were 
CoUegiants, or belonged to the similar ly-mindcd conmiuinly 
of the Menuonites, m winch the Collegiants wore aftoi- 
waids merged In this quiet retieat Spmoza siient neaily 
five years He drew up a protest against the decree of 
oxcommumcation, hut otlieiwise it left him unmoved. 
From this time forward he disused liis Hobi ew name of 
Baruch, adopting instead the Latin equivalent, Bonedictus, 
Like eveiy Jew, Spinoza had learned a handiciaft, he was 
a guilder of lenses for optical instruments, and was thus 
enabled to earn an income suflicient for Ins modest wants 
His skill, indeed, was such that lenses of his making were 
much sought after, and those found in Ins cabinet after 
his death fetched a high price It was as an optician that 
he was first hi ought into connexion with Huygens and 
Leibnitz , aud an optical Treatise on the liainhow, written 
by him and long supposed to he lost, has been recently 
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discovered and reprinted by Dr Yan Yloten He was also 
fond of drawing as an amusement in his leisuie hours, 
and Colerns haxl seen a sketch-book full of such drawings 
representing persons of Spinoza’s acquaintance, one of 
them being a likeness of himself in the character of 
Masaniello 

The five years which followed the excommunication 
must have been devoted to concentiated thought and study 
Before their conclusion Spinoza had parted company from 
Descartes, and the leading positions of his own system 
were already clearly determined in his mind A number 
of the younger men in Amsterdam — many of them students 
of medicine or medical practitioneis — had also come to 
1 egard him as their intellectual leader A kind of philo- 
sophical club had been formed, including among its members 
Simon de Yiies, John Bresser, Louis Meyer, and others 
who appear in Spinoza’s correspondence Origmally meet- 
ing in all probability for more thoroughgoing study of the 
Cartesian philosophy, they looked naturally to Spinoza for 
guidance, and by-and-by we find him communicating sys- 
tematic drafts of his own views to the little band of friends 
and students The manuscript was read out and discussed 
at their meetings, and any points remaining obscure w^ere 
referred to Spinoza for further explanation An interesting 
specimen of such difficulties, propounded by Simon de 
Vries and resolved by Spinoza in accordance with his own 
principles, is preserved for us in Spinoza’s correspondence 
This Simon de Yries was a youth of generous impulses and 
of much promise Being in good circumstances, he was 
anxious to show his gratitude to Spinoza by a gift of 
2000 florins, which the philosopher half-jestmgly excused 
himself from accepting De Vries died young, and would 
fain have left his fortune to Spinoza , but the latter re- 
fused to stand in the way of his bi other, the natural heir, 
to whom the property was accordingly left, with the con- 
dition that he should pay to Spinoza an annmty sufficient 
foi his maintenance The heir offered to fix the amount 
at 500 fioiins, but Spinoza accepted only 300, a sum which 
was regularly paid tdl his death The written commumca- 
tions of his own doctrine referred to above belong to a 
period after Spinoza had removed from the neighbourhood 
of Amsterdam , but it has been conjectured that the Short 
TieaUse on God, on Man, and his Wellbeing, which repre- 
sents his thoughts in their earliest systematic form, was 
left by him as a parting legacy to this group of friends 
It is at least certain, from a reference in Spinoza’s first 
letter to Oldenburg, that such a systematic exposition was 
in existence befoie September 1661 ^ There are two 
dialogues somewhat loosely incorporated with the work 
which probably belong to a still earlier period The short 
appendix, in which the attempt is made to present the 
chief points of the argument m geometrical form, is a fore- 
runner of the Sthics, and was piobably written somewhat 
later than the rest of the book The term “Nature” is put 
more into the foreground in the Treatise, a point which 
might be urged as evidence of Bruno’s influence, — the 
dialogues, moreover, being specially concerned to establish 
the unity, infinity, and self-containedness of Nature ^ , but 

^ Various manuscript copies were apparently made of tlie tieatise in 
question, but it was not printed, and dropped entirely out of knowledge 
till 1852, when Edward Bolimer of Halle lighted upon an abstract of 
it attached to a copy of Colei us’s Life, and shortly afterwards upon a 
Dutch MS purporting to be a translation of the treatise from the Latin 
original This was published in 1 8 6 2 by Van Vloten with a re-transla- 
tion into Latin Since then a superior Dutch translation has been 
discovered, which has been edited by Professor Schaarschmidt and 
tianslated into German Another German yeision with introduction 
and notes has been published by Sigwart based on a comparison of the 
two Dutch MSS 

^ The fact that Spinoza nowhere mentions Bruno would not imply, 
according to the literary habits of those days, that he was not acquamted 
with his speculations and even mdebted to them There is no mention, 


tbe two opposed Cartesian attributes, thought and exten- 
sion, and tbe absolutely infinite substance whose attributes 
they are — substance constituted by infinite attributes — 
appear here as m the Ethics The latter notion — of sub- 
stance — IS said to correspond exactly to “ the essence of 
the only glorious and blessed God ” The earlier differs 
from the later exposition in allowing an objective causal 
1 elation between thought and extension, for which there 
IS substituted in the Ethics the idea of a thoroughgoing 
parallelism 

Early m 1661 Spinoza’s host removed to Rhijnsburg 
near Leyden, the headquarters of the Collegiant brother- 
hood, and Spinoza removed with him The house where 
they lived at Ehijnsburg is still standing, and the road 
bears the name of Spinoza Lane Very soon after his 
settlement in his new quarters he was sought out by Henry 
Oldenburg, the first secretary of the Loyal Society ^ Olden- 
burg became Spinoza’s most regular correspondent,. — a third 
of the letters preserved to us are to or from him , and it 
appears from his first letter that their talk on this occasion 
was “on God, on infinite extension and thought, on the 
difference and the agreement of these attributes, on the 
nature of the union of the human soul with the body, as 
weU as concerning the principles of the Cartesian and 
Baconian philosophies ” Spinoza must therefore have 
unbosomed himself pretty freely to his visitor on the mam 
points of his system Oldenbmg, however, was a man of 
no speculative capacity, and, to judge from his subsequent 
correspondence, must have quite failed to grasp the real 
import and scope of the thoughts communicated to him 
From one of Oldenburg’s early letters we learn that the 
treatise Ee Intellectus Emendatione was probably Spinoza’s 
first occupation at Ehijnsburg The nature of the work 
also bears out the supposition that it was first undertaken 
It is, in a manner, Spinoza’s “ organon,” — the doctrine of 
method which he would substitute for the corresponding 
doctiines of Bacon and Descartes, as alone consonant with 
the thoughts which weie shaping themselves or had shaped 
themselves in his mind It is a theory of philosophical 
truth and error, involving an account of the course of 
philosophical inquiry and of the supreme object of know- 
ledge It was apparently intended by the author as an 
analytical introduction to the constructive exposition of 
his system, which he presently essayed in the Ethics But 
he must have found as he proceeded that the two treatises 
would cover to a large extent the same ground, the account 
of the true method merging almost inevitably in a state- 
for example, of HobLes throughout Spinoza’s political writing, and 
only one casual reference to him in a letter, although the obligation of 
the Dutch to the Enghsh thinker lies on the surface Accoidingly 
full weight must he allowed to the mtemal evidence brought forward 
by Sigwart and others to piove Spinoza’s acquamtance with Bruno’s 
writmgs But m regard to this question, and m regard to the elaborate 
researches directed to prove that the main determinations of Spinoza’s 
thought are anticipated in the mediseval philosophers of his own race, 
it must he said that these investigations are of comparatively little 
vital interest Doubtless Spinoza’s thought was coloured by his Hebraic 
ongm and his Hebraic studies , from these sources, above all, he may 
have brought with him to the study of the dualistically expressed 
philosophy of Descartes the need, and the profound conviction, of unity 
But the mam strain of Spinoza’s thought is sufficiently explained by 
reference to the Cartesian philosophy itself, the intellectual milieu 
of the time Descartes’s metaphysics can he shown to lead us to the 
very threshold of Spinoza’s system , not only the geneial form, but 
the very terminology — substance, attributes, and inodes — ^lay waiting 
to be appropriated by an independent student 

® Henry Oldenburg (c 1626-1678) was a native of Bremen, but had 
settled in England in the time of the Commonwealth Though hardly 
a scientific man himself, he had a genuine inteiest in science, and must 
have possessed social gifts He was the friend of Boyle, and acquainted 
with most of the leaders of science lu England as well as with many on 
the Contment He delighted to keep himself in this way au courant with 
the latest developments, and lost no opportunity of establishing relations 
with men of scientific reputation It was probably at the suggestion of 
Huygens that he bent his steps towards Spinoza’s lodging 
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ment of tke truth, reached Toy its means The Amendment 
of the Unde} standing was therefore put aside unfinished, 
and was first published in the Ope'ia PostJmma Spinoza 
meanwhile concentrated his attention upon the Ethics, and 
we leain from the correspondence with his Amsterdam 
fi lends that a considerable part of book i had been com- 
municated to the philosophical club there before Zebrnaiy 
1663 It formed his mam occupation for two or three 
years after this date Though thus giving his friends 
freely of his best, Spinoza did not cast his thoughts broad- 
cast upon any soil He had a pupil living with him at 
hhynsbmg whose character seemed to him lacking in 
solidity and discretion This pnpil (probably Albert Burgh, 
who afterwards joined the Church of Rome and penned a 
foolishly insolent epistle to his former teacher) was the 
occasion of Spinoza’s first publication, — the only publi- 
cation indeed to which his name "Ras attached Hot 
deeming it prudent to initiate the young man into his own 
system, he took for a text-book the second and third parts 
of Heacartes’sPi intiples, which deal m the mam with natuial 
philosophy As he jiroceeded he put Descaites’s matter 
in his own language and cast the whole aigument into a 
geometiic foim At the request of his friends he devoted 
a foitnight to applying the same method to the fiist or 
metaphysical part of Descaites’s jihilosophy, and the sketch 
was published in 1663, vnth an appendix entitled Cogitata 
2[etaphysica, still written from a Cartesian standpoint 
(defending, for example, the fieedom of the will), but con- 
taining hints of his own doctrine The book was revised 
by Dr Meyer for publication and furnished by him, at 
Spinoza’s request, with a preface, in which it is expressly 
stated that the author speaks throughout not m Ins own 
person but simply as the exponent of Descartes A Dutch 
translation appeared m the following yeai ^ 

In 1663 Spinoza removed from Rhijnsburg to Voor- 
burg, a suburban village about 2 miles from The Hague 
His reputation had continued to spread Drom Rhijnsburg 
he had paid frequent visits to The Hague, and it was prob- 
ably the desire to be within reach of some of the fiiends 
he had made in these visits — among others the De Witts 
— that prompted his change of lesidence He had works 
in hand, moreover, which he wished in due time to publish , 
and in that connexion the friendly patronage of the De 
Witts might be of essential seivice to him The fiist yeais 
at Yoorbiiig continued to be occupied by the composition 
of the Ethics, which was piobably finished, however, by 
the summer of 1665 A journey made to Amsterdam in 
that yeai is conjectured to have had refeience to its 
publication But, finding that it would be impossible to 
keep the authorship secret, owing to the numerous hands 
through which parts of the book had already passed, 
Spinoza determined to keep his manuscript in Ins desk for 
the present In September 1665 we find Oldenburg twit- 
ting him with having turned from philosophy to theology 
and busying himself with angels, prophecy, and miiacles 
This IS the first refeience to the Tiactatus Theologieo- 
Pohticus, which formed his chief occupation for the next 
four years The aim of this treatise may be best iindei- 
stood from the full title with which it was fuinished— Ti de- 
tains Theologico-Fohticus, continens dissertationes ahguot, 
quihus ostenditur libertatem pliilo&ophandi non tantum saha 
pietate et revpuhlicse pace posse concedi sed eandem nui cum 
pace reipubhcse ipsague pietate tolU non posse It is, in 
fact, an eloquently reasoned defence of liberty of thought 
and speech in speculative matters The external side of 
leligion — its rites and observances — must of necessity be 

^ The title of the Latia oiigmal ran — Remti des Caries Prmcipionm 
PhilosophisB pars i etii more ffeonetneo demonstratie per JBenedictum 
de SpinoM Amstelodaiiieiisenn Accessenint ejusdem CogiMa Meta- 
fhyma 


subject to a certain control on the part of the state, whose 
husmess it is to see to the preservation of decency and 
order But, with such obvious exceptions, Spinoza claims 
complete freedom of expression foi thought and belief, 
and he claims it in the interests alike of tiue piety and of 
the state itself The thesis is less interesting to a modem 
reader — because now generally acknowledged — than the 
argument by which it is supported Spinoza’s position 
IS based upon the thoroughgoing distinction diawn in the 
book between philosophy, which has to do with knowledge 
and opinion, and theology, or, as we should now say, reli- 
gion, which has to do exclusively with obedience and con- 
duct The aegis ol religion, therefore, cannot he employed 
to cover with its authority any speculative doctrine, nor, on 
the other hand, can any speculative or scientific investiga- 
tion be regarded as putting religion in jeopardy Spinoza 
undertakes to piove his case by the instance of the Hebiew 
Scriptures Sciipture deals, he maintains, in none but tlie 
simplest precepts, nor does it aim at anything beyond tlie 
obedient mind , it tells us nought of the divine nature, but 
what men may profitably apply to their hves The greatei 
pait of the treatise is devoted to woiking out this line of 
thought , and in so doing Spinoza consistently ajiplies to 
the inteipretation of the Old Testament those canons of 
historical exegesis which aie often legaided as of compaia- 
tively lecent growth The treatise thus constitutes the fiist 
document m the modern science of Biblical criticism It 
was published m 1670, anonymously, printer and place of 
pubhcation being likewise disguised [Mamhurgi apud Hein- 
iicum. Kunrald) The stoim of opposition which it encoun- 
tered showed that these precautions were not out of place 
It was synodically condemned along with Hobbes’s Levia- 
than and other hooks as early as April 1671, and was con- 
sequently interdicted by the states-geneial of Holland in 
1674, befoie long it was also placed on the Index by the 
Catholic authorities But that it was widely read appeals 
from its frequent re-issiie with false title-pages, repiesent- 
mg it now as an historical work and again as a medical 
treatise Controveisialists also crowded into the lists 
against it Atiansktion into Dutch appeals to have been 
proposed, but Spinoza, who foresaw that such a step would 
only increase the commotion which was so distasteful to 
him, steadily set his face against it No Dutch translation 
appeared till 1693 

The same year m which the Tuatise was published 
Spinoza removed from his subuiban lodging at Vooibnrg 
into The Hague itself He took rooms first on the Vceikay 
with the i\idow Van de Velde, who in her youth had assisted 
Grotius to escape from his captivity at Loewenstein This 
was the house afterwards occupied by Golems, the woitliy 
Lutheran minister who became Spinoza’s biographer But 
the widow insisted on boarding her lodger, and Spinoza 
presently found the expense too great for his slender puise 
He accordingly removed to a house on the Pavehoen G-raclit 
near at hand, occupied by a painter called Van der Spijck 
Here he spent the lemaimng years of his life in the frugal 
independence which he prized Golems gives particulars 
which enable us to realize the almost incredible simplicity 
and economy of his mode of life He would say sometimes 
to the people of the house that ho was like the serpent 
who forms a circle with his tail in his mouth, meaning 
thereby that he had nothing left at the year’s end His 
friends came to visit him in his lodgings, as well as others 
attracted by his reputation — Leibnitz among the rest — and 
were courteously eiitei tamed, but Spinoza preferred not 
to accept then offers of hospitality He spent the greater 
part of his time quietly in his own chamber, often having 
ins meals brought there and sometimes not leaving it foi 
two or three days together when absorbed in his studies 
On one occasion he did not leave the house for three 
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montlis “When he happened to be tired by having 
applied himself too much to his philosophical meditations, 
he would go downstairs to refresh himself, and discoursed 
with the Van der Spycks about anything that might afford 
matter for an ordinary conversation, and even about trifles 
He also took pleasure in smoking a pipe of tobacco , or, 
when he had a mind to divert himself somewhat longer, 
he looked foi some spiders and made them fight together, 
or he threw some flies into the cobweb, and uas so well 
pleased with the lesult of that battle that he vould some- 
times break into laughter ” (Golems) He also conversed 
at times on more serious topics vith the simple people 
with whom he lodged, often, for example, talking over the 
seimon with them when they came from church He 
occasionally went himself to hear the Lutheran pastoi 
preach — the piedecessor of Golems — and would advise the 
Van del Spijcks not to miss any sermon of so excellent a 
preachei The childien, too, he put in mind of going often 
to chinch, and taught them to be obedient and dutiful to 
their parents One day his landlady, who may have heard 
strange stones of her solitary lodger, came to him in some 
tiouble to ask him whether he believed she could be saved 
in the religion she professed “Your religion is a good 
■one,” said Spinoza, “you need not look for another, nor 
doubt that you will be saved in it, provided that, while you 
apply yourself to piety, you live at the same time a peace- 
able and quiet hfe ” Only once, it is recorded, did Spinoza’s 
admirable self-control give way, and that was when he 
received the news of the murder of the De Witts by a 
frantic mob in the streets of The Hague It was in the 
year 1672, when the sudden invasion of the Low Gountries 
by Louis XIV raised an inesistible clamour foi a military 
leader and overthrew the republican constitution for which 
the De Witts had struggled John De Witt had been 
8pinoza’s friend, and had bestowed a small pension upon 
him , he had Spinoza’s full sympathy in his political aims 
On receiving the news of the brutal murder of the two 
brothers, Spinoza burst into tears, and his indignation 
was so roused that he was bent upon publicly denouncing 
the crime upon the spot where it had been committed 
But the timely caution of his host prevented his issuing 
forth to almost certain death Hot long aftei Spinoza 
was himself in danger from the mob, in consequence of a 
visit which he paid to the Drench camp He had been m 
•correspondence with one Golonel Stoupe, a Swiss theologian 
and soldier, then serving mth the prince of Condb, the 
commander of the French army at Utrecht From him 
•Spinoza received a communication enclosing a passport 
from the French commander, who wished to make his 
acquaintance and piomised him a pension from the French 
king at the easy price of a dedication to his majesty 
Spinoza went to Utrecht, but leturned without seemg 
Conde, who had in the meantime been called elsewhere , 
the pension he civilly declined There may have been 
nothing more in the visit than is contained in this narra- 
tive j but on his return Spinoza found that the populace 
of The Hague regarded him as no better than a spy The 
town was full of angry murmurs, and the landlord feared 
that the mob would storm his house and drag Spinoza out 
Spinoza quieted his feais as well as he could, assuring 
him that as soon as the crowd made any threatening move- 
ment he would go out to meet them, “though they should 
serve me as they did the poor De Witts I am a good 
republican and have never had any aim but the honour 
and welfare of the state ” Happdy the danger passed off 
without calling for such an oideal 

In 1673 Spinoza received an invitation from the elector 
palatine to quit his retirement and become professor of 
philosophy in the university of Heidelberg The offer 
was couched in flattering terms, and conveyed an express 


assurance of “ the largest freedom of speech in philosophy, 
which the prince is confident that you will not misuse to 
disturb the established religion ” But Spinoza’s experience 
of theological sensitiveness led him to doubt the possibility 
of keeping on friendly terms with the established religion, 
if he were placed m a public capacity Moreover, he -was 
not strong , he had had no experience of public teaching , 
and he foresaw that the duties of a chair w'ould put an 
end to private research For all these reasons he couit- 
eously dechned the offer made to him There is little 
more to tell of his life of solitary meditation In 1675 
we learn from his coirespondence that he entei tamed the 
idea of publishing the Ethics, and made a journey to 
Amsterdam to arrange matters with the pnntei “ But, 
whilst I was busy with this,” he writes, “ the report was 
spread everywhere that a certain book of mine was in the 
press, wherein I endeavoured to show^ that there was no 
God , and this report found credence with many Where- 
upon certain theologians (themselves perhaps the authois 
of it) took occasion to comjilain of me to the prince and the 
magistrates , moieover, the stupid Cartesians, because they 
are commonly supposed to side with me, desiring to free 
themselves fiom that suspicion, were diligent without 
ceasing in their execrations of my doctrines and wiitings, 
and are as diligent still ” As the commotion seemed to 
glow worse instead of subsiding, Spinoza consigned the 
manuscript once more to his desk, fiom which it was not 
to issue till after his death His last literary work wns 
the unfinished Tractatus Folititns and the preparation of 
notes for a new edition of the Tuictatiis Theohgu o-Poliii- 
cus, in which he hoped to remove some of the misunder- 
standings which the book had met with The Tiaitatus 
Fohticus develops his philosophy of law and goveinment 
on the lines indicated in his other woiks, and connects 
itself closely with the theoiy enunciated by Hobbes a 
generation before Consumption had been making its 
insidious inroads upon Spinoza for many yeais, and early 
in 1677 he must have been conscious that he was seiiously 
ill On Saturday the 20th of Febiuaiy he sent to 
Amsterdam for his fiiend Dr Meyer On the following 
day the Van der Spijcks, having no thought of immediate 
danger, went to the afternoon service When they came 
back Spinoza was no moie, he had died about three in 
the afternoon with Meyer for the only witness of his last 
moments Spinoza was buried on the 25th of February 
“in the new church upon the Spuy, being attended,” Golems 
tells us, “by many illustrious persons and followed by six 
coaches ” He was little more than forty-four years of age 
Spinoza’s effects weie few and lealized little nioie than was le- 
quired tor the payment of chaiges and outstanding debts “One 
need only cast one’s eyes upon the account,’’ says his hiogiaj)hei, 
“to peiceive that it was the inventory of a tine philosopher It 
contains only some small books, some eugiavings, a few lenses, 
and the lustiunients to polish them ” His desk, coutaiuiug his 
letteis and his iinpnhhshed woiks, Spinoza had pievioiisly chaiged 
his landlord to convey to Jan Rieimeitz, a publisliei in Amsterdam 
This was done, and the Ojiero Posthwim appealed m the same yeai, 
without the author’s name, hut wuth lus initials upon the title- 
page They weie fiiimshed wath a preface wiitten in Dutch by 
Jaiig Jellis, a Meiinouite fiiend of Spinoza’s, and translated into 
Latin by Dr Meyei Next yeai the hook was piosciibed in a 
violently woided edict by the states of Holland and West Fiie&land 
The obloquy which thus gathered lound Spinoza in the latei yeais 
of his life leraained settled upon lus menioiy foi a full bundled 
yeais after lus death Hume’s casual allusion to “this famous 
atheist” and his “hideous hypothesis” is a fan specimen of the 
tone m which he is usually refeiied to , people talked about 
Spinoza, Lessing said, “as if he weie a dead dog” The change 
of opinion m this respect may he dated fiom Lessing’s famous con- 
veisation with Jacobi in 1780 Lessing, Goetlie, Herdei, Hovalis, 
and Schleieimachei, not to mention philosophers like Schellmg 
and Hegel, muted in recognizing the imiqne strength and smceiity 
of Spinoza’s thought, and in setting him in his iightfiil place among 
the speculative leaders of mankind Tiansfused into then wi itings, 
his spirit has had a large shaie in moulding the philosophic thought 
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of tlae 19 th centniy, and it has also been widely influential beyond I 
tbs schools Instead of his atheism Hegel speaks of his acosniisni, 
and Novahs dubs him a God-intoxicated man Schleieimachei’s j 
fine apostioplie is well known, in which he calls upon us to “otfei | 
a lock of hail to the manes of the holy and eweommnmcated j 

^Spinoza’s personal appeaiance is desciibed by Colerus fiom the j 
accounts given him by many people at The Hague who knew him 
familial ly “He W’as ol a middle size, and had good featmes in 
his face, the skin somew hat dark, black cuiled ban, and the long 
eyebiows of the same colom, so that one might easily know fiom 
Ills looks that he was descended from the Poituguese Jews ” 
Leibmtz also gives a similar description “The celebiated Jew 
Spinoza had an olive complexion and something Spanish in his 
face ” These eharacteiistics aie pieserved m a poitiait in oil in 
the 'VVollenhuttel lihiaiy, which was piobahly the oiigmal of the 
(in that case unsuccessfully lendered) engiaving piefaxed to the 
0mm Pobthima of 1677 This portiait has recently been photo 
graphed foi Di Maitineau’s Study of SpinoM In 1880 a statue was 
erected to Spinoza at The Hague by intei national snbsciiption 
among his admners 

Spinoza’s philosophy is a thoroughgoing pantheism, which has 
both a natuialistic and a mystical side The foundation of the 
system is the doctiine of one infinite substance, of which all finite 
einstences are modes oi limitations (inodes of thought oi modes of 
extension) God is thus the immanent cause of the umveise , but 
of Cl cation or will tlieie can be no question in Spinoza’s system 
God is used tbioughout as equivalent to natuie {Deus me natuia) 
The philosophical standpoint compiehends the necessity of all that 
IS — a necessity that is none othei than the necessity of the divine 
natme itself To view things thus is to view them, accoiding to 
Spinoza’s favouiite pinase, sub spcoie xtomtatts Spinoza’s philo- 
sophy IS fully coiisideied in the aitiele Caeiesian-ism (see vol 
V p 152 sq ) 

lAtcjakoH — The contents of the Opel a Posthwnia included the 
Minos, the Tractatm Pohticus, and the De IiUellcckis JEmendahme 
(the last two unfinished), a selection fiom Spinoza’s coiiespondence, 
and a Qompendmm of Seh ew &7 amnai The Ti eatise on the Pain- 

bow, supposed to he lost, was published anonymously in Dutch in 
1687. The fiist collected edition of Spinoza’s woiks was made by 
Paulas in 1802 , there is anotliei by Gfioiei (1830), and a thud by 
Binder (1843-46) m thiee volumes Van Vloten’s volume, published 
in 1862, Ad Benedicti de Smno'M opera qitsesiipcrsunt omnia supple- 
menhm, is uniform with Brudei’s edition so as to complete it by a 
supplemental y volume It contained the eaily ti eatise De Deo et 
Tiomi/ie, the Treatise on the Eainhow, and seveial fiesli letteis A 
complete and aiithoutative edition has only lecently been achieved 
by Dr Tan Vloten and Piofessor J P N Land The woik was 
undertaken by them for the Sjnnoza Menioiial Committee formed 
in Holland to eelebiate the bicentenaiy of the philosopher’s death , 
the funds lemaming aftei the erection of the statue mentioned 
above weie devoted to the publication of tins handsome edition 
(2 vols , 1882-83) An English tianslation of The Chief WosJes of 
Spino~a, by E H M Elwes, appealed in 1883, and a separate 
tianslation of the Ethics by W H IVliite was published in the 
same yeai , previous tianslations weie unscholaily m execution 
The mam aiithoiity loi Spinoza’s life is the sketch published m 
1705, in Dutch, with a contioveisial seimon against Spinozism, by 
Johannes Colei us The French version of this Life (1706) has 
been seveial times leprmtcd as well as translated into English and 
Geiman The English veision, also dating fiom 1706, has been le 
punted by Mi Fiedei lek Pollock at the end of his woik, Spinoza, his 
Life and Philosophy (1880) Mi Pollock’s book and Di Maitmeau’s 
Study of Spinoza (1882), both admiiable pieces of woik, aie in a 
mannei compleinentcuy, and may with advantage be studied fco- 
getbei In his inti odiiction Mi Pollock gives a list df the biographi- 
cal aouices, and also some account of the eaily hteratnre relating to 
Spinoza The Spinoza liteiatme in moie recent times has become 
so extensive as to foibid quotation A van dei Linde’s Benedietus 
Spinoza Eiblioqiafie (The Plague, 1871) is a classified catalo^e 
as neaily as possible complete dowm to that date (A SB ) 

SPIRES (Geim Speyei or Speiei), the chief town of 
the Rhenish palatinate, Bavaria, and formeily a free im- 
perial city, IS situated on the left bank of the Rhine, at 
the mouth of the Speyerbach, 21 miles to the south of 
Worms The principal streets are broad but irregular, 
and the general appearance of the town httle corresponds 
to its high antiquity, owing to the fact that it was burned 
by the French in 1689 The only important ancient build- 
ing that has survived the flames is the cathedral, a very 
large and imposing basilica of red sandstone, and one of the j 
noblest examples of Romanesque aichiteqture now extant 
Beyond the general interest attaching to it as one of the old I 
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Romanesque churches of the Rhineland, Spires cathedial 
has a peculiar importance in the history of architecture as 
probably the earliest Romanesque basilica in which the 
nave as well as the side arcades was vaulted from the first 
Built 111 1030-61 by Conrad II and his successor, this 
church has had a chequeied history, its disasters culminat- 
ing m 1689, when the soldieis of Louis XIV burned it to 
the bare walls and scattered the ashes of the eight German 
emperors who had been mteried in the kings’ chon Re- 
stored in 1772-84 and provided with a vestibule and facade, 
it was again desecrated by the Fiench in 1794, but in 
1846-53 it was once more thoroughly restored and adorned 
in the interior with goigeous frescos at the expense of 
the king of Bavaria The large cathedial bowl (Domnapf) 
in front of the west facade formerly marked the boundary 
between the episcopal and municipal territories Each 
new bishop on his election had to fill the bowl with wine, 
while the bmgheis emptied it to his health The heathen 
towel to the east of the church, on foundations supposed 
to be Roman, was probably part of the town wall built in 
1080 by Bishop Rudgei Of the Retscher, or impeual 
palace, so called because built aftei the model of the 
Hradschin at Prague, only a mouldering fiagment of wall 
lemains It was in this palace that the famous diet of 
Spues met in 1529, at which the Refoimeis fiist received 
the name of Protestants The Altpoitel (alta porta), a fine 
old gateway of 1246, is a relic of the free imperial city 
Among the modern buildings aie seveial churches and 
schools, a museum and pictuie gallery, ikc Spues, 
although rebuilt in 1697, has never recovered from the 
cruel injuries inflicted by the French in 1689 Its trade 
IS insignificant, although it still has a free harbour on the 
Rhine Its manufactiues include paper, tobacco and 
cigais, sugar, sugar of lead, vinegai, beer, and leather 
Vines and tobacco are grown in the neighbourhood The 
population in 1880 was 15,589 and in 1885 16,228^ 

Spues, known to the Eonians as Augusta Nemetmi oi Komcias, 
and to tke Gauls as Namomagus, is one of the oldest toviis on the 
Rhine The modem name appeals fiist, under the foini Spiia, 
about the 7th centuiy Captuied by Julius Ciosai in 47 B o , it 
was leiicatedly destioyed by the harbauan houles in the fix at few 
ceiituiies of the Cliustian eia The town had become an episcopal 
seat m the 4tli centuiy , but lieatheuisin siipei veiled, and the pieseiit 
bishopnc dates fiom 610 In 830 Spiia became pai t of the Eiankish 
empiie, the empeiois having a “palatium” heie, and it was especi- 
ally favouied by the Salic imi)eiial house The contentions between 
the bishops and the citizens weie as obstinate and seveie as in any 
othei city of Geimany The situation of the town opposite the 
mouths of seveial loads thiough the Rhine valley eaily losteied its 
tiade , in 1294 it lose to be a heo iinpciial city, although it owned 
no temtoiy beyond its walls and had a population of less than 
30,000 It enjoyed great renown as the scat of the impeiial supiomo 
court fiom 1527 till 1689 , it was fifth among the fiee cities of the 
Rhine, and had a vote ni the Uppei Rheuibli diet Humcioiis 
impeiial diets assembled lieio Eiotn 1801 till 1814 it was the 
capital of a dcpaitment of Fiance , but it was lestoied to Bavaiia 
111 the lattei yeai By the peace of Spues in 1544 the Hapsbmgs. 
1 enounced then claims to the ciowii of Saidniia 

SPIRITUALISM The term “ spiritualism ” is used by 
philosophical writers to denote the opposite of matciiahsm 
It is also used in a narrower sense to describe the belief 
that the spiritual world manifests itself by producing in 
the physical world effects inexplicable by the known laws 
of nature The belief in such occasional manifestations 
has jirobably existed as long as the belief in the existence 
of spurts apart from hnman bodies, and a complete exa- 
mination into it would involve a discussion of the religions 
of all ages and nations In 1848, however, a peculiar 
form of it, believed to be based on abundant experimental 
evidence, arose in America and spread there with great 
rapidity and thence over the civilized world To this 
movement, which has been called ‘‘modern spiritualism,’' 
the discussion in the present article is confined The 
movement began in a single family In 1848 a Mr and 
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jMia Fox and their two daughters, living at Hydeville 
(Wayne), New Yoik, were much disturbed by unexplained 
knockings At length Kate Fox discovered that the cause 
of the sounds 'was intelligent and would make laps as re- 
quested, and, communication being established, the rapper 
piofessedto be the spirit of a murdered pedlar An in- 
vestigation into the matter seemed to show that none of 
the Fox family weie concerned in pioducing the rajipings, 
l)ut the evidence that they weie not concerned is insuffi- 
cient, although similai noises had been noticed occasionally 
in the house befoie they lived theie It was, however, at 
Rochester, 'wheie the two Fox girls soon afterwards -went 
to live with a married sister (Mrs Fish) that modem spirit- 
ualism assumed its piesent form, and that communication 
was, as it "vvas believed, establibhed with lost relatives and 
deceased eminent men The piesence of ceitain “mediums” 
ivas required to form the link between the woilds of the 
living and of the dead, and Kate Fox and hei sister were 
the first mediums Spirituahsts do not as yet claim to know 
A-^hat special qualities in mediums enable spiiits thus to 
make use of them Tke earliest communications were ear- 
ned on by means of “raps,” or, as Mr Crookes calls them, 
“peicussive sounds ” It was agreed that one lap should 
mean “ no ” and thiee “ yes,” while more complicated mess- 
ages weie — and are — obtained in othei ways, such as 
calling over oi pointing to letteis of the alphabet, when 
laps occur at the requued letteis 

The idea of communicating ’with the depaited was natur- 
ally attiactive even to the meiely cmzoub, still more to 
those who weie mourning for lost fi lends, and most of all 
to those who believed that this was the commencement of 
a new revelation Tke first two causes have attracted 
many inquirers, but it is the last that chiefly gives to 
modem spiritualism its religious aspect Many came to 
witness the new wondei, and the excitement and interest 
spread lapidly “ Spirit-cncles ” were formed in several 
families, and othei mediums discovered, exhibiting pheno- 
mena of various kinds (see below) The interest in mes- 
merism and the phenomena of hypnotic tiance, which was 
widely diffused at this time both in America and Europe 
(see Magnetism, Animal, vol xv p 277 sq ), was favom- 
able to the new idea Inf oi matron about other worlds 
and from higher intelligences was thought to be obtained 
from persons who could be put into the sleep-waking state, 
of whom Andrew Jackson Davis was in America the most 
prominent example His woik, If'atu7e’s Dimie Revela- 
tions (New York, 1847), was alleged to have been dictated 
in “clairvoyant” tiance Many reputed “clairvoyants” 
developed into mediums The movement spread like an 
epidemic There is very little evidence to show that it 
arose anywhere spontaneously^, but those who sat with 
the Foxes were often fomid to become mediums them- 
selves and then in their tiiiii developed mediumship in 
others The meie reading of accounts of seances seemed 
to develop the peculiar susceptibility in some persons, 
while others, who became mediums ultimately, did so only 
after prolonged and patient waiting 

There seems to have been little practical interest in 
spiritualism in Europe till Mrs Hayden, a professional 
medium from Boston, came over in 1852 It spread like 
Avildfiie within a few months of her arrival, — ^its first de- 
velopment being in the form of a mama foi table-tuinmg, 
which seems to have prevailed all over Europe in 1853 

^ It IS possible that the family of Dr Phelps were uuaAvare of the 
“ Eochester kuoclcmgs ” when the disturbances began m his house at 
Stratford, Connecticut, lu 1850 (see Capron’s Modem Spintualts^n, its 
Facts, &c) , but these disturbances, as recorded, ha\e a closer re- 
semblance to the ordinary occimences at a spiritualistic seance than 
those which took place at Tedworth in 1661 (see GlanvUl’s Sadducis- 
mus Tnwnphatus) and at Slawensik in 1806 (see Kemer’s Sehermvm 
Fremrst), and otlieis too numerous to mention 
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Daniel Dunglas Home, the next medium of importance 
who appeared m London, came over from America in 
1855 But it was at Keighley in Yorkshire that spiritual- 
ism as a religious movement first made any mark in Eng- 
land, and it •was theie that the first English spintuahstic 
peiiodical, the Yoikshne Spiritual Telegiaph, was started 
in 1855 The extent to which the movement has spread 
and the piesent number of spirituahsts are very difficult 
to estimate Yague calculations have from time to time 
been attempted in 1867 one spiritualist estimated the 
number in America at 11,000,000 or two-fifths of the 
population, and another has held 3,000,000 to be an ex- 
treme estimate (see Spiritual Magazine for 1867) The 
periodicals devoted to spiritualism may perhaps he taken 
to indicate the present state of the movement Theie 
are in England two weekly newspapers, Light and The 
Medium and Daybieak , one of these has advertisements 
of Sunday meetings m sixty diffeient towns and in eighty 
different rooms The spintuahstic journals outside Gieat 
Biitain numhei about 100, though probably only about a 
quarter of these are of any importance Of these 30 aie in 
Enghsh (26 published in Ameiica and 4 in the Austiahan 
colonies), 15 to 20 m French, and 6 m German But nearly 
40 are published in Spanish in Spam and South America 
Piivate cucles which meet regularly are believed to be 
numerous in England , and theie are numeious public and 
semi- public trance -speaking and clairvoyant mediums, 
especially among the miners in the north 

In the present article it is impossible to give an ex- 
haustive catalogue of the phenomena and modes of com- 
munication of modern spuituahsm Many have not now 
appeared foi the fiist time in histoiy, though it is difficult 
to suppose any historical connexion between the new de- 
velopments and the old Perhaps the most striking paral- 
lelism IS that between the proceedings at modem seances 
and those connected -with the later Greek oiacles ^ The 
greater pait of the phenomena may be divided into two 
classes To the fiist and earliest developed class belong 
what may be called the physical phenomena of spiutual- 
ism, — those, namely, which, if correctly observed and due 
neither to conscious oi unconscious tiickeiy nor to hallu- 
cination on the part of the observers, exhibit a force hitherto 
imknown to science, acting in the physical world otherwise 
than through the bram or muscles of the medium The 
earliest of these phenomena were the laps already spoken 
of and other sounds occurring without apparent physical 
cause, and the similarly mysterious movements of furni- 
ture and other objects, and these weie shoitly folloA\ed 
by the ringing of hells and playing of musical instruments 
Later followed the appearance of lights, quasi- human 
voices, musical sounds, produced, it is supposed, without 
mstiuments, the “ materialization ” oi presence in material 
form of w'hat seem to be human hands and faces, and 
ultimately of complete figures, alleged to be not those of 
any person present, and sometimes claimed by witnesses 
as deceased relatives , “psychography,” or “direct wilting 
and drawing,” asserted to be done without human inter- 
vention, “spirit-photogiaphy,” oi pkotogiaphing of human 
and other forms invisible to all but specially endowed 
seers , unfastening of cords and bonds , elongation of the 
medium’s body , handling of red-hot coals , and the ap- 
parent passage of solids through solids without disinte- 
gration The phenomena observed at Tedworth belong 
to this class Somewhat similar was the Cock Lane ghost 
in 1762 3 A practice of causing heavily loaded tables to 
use by “magic” seems to have existed among the German 
Jews m the 17th century^ Kerner records movements 

® See Essays Classical, ky F "W H Myeis, 1883 

® See GenUenian' s Magazine, 1762 

^ Von Harless, Aegyptisclie Mystenen, 1856, pp 130-132 
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of objects in connexion with Madame Hauffe in 1825-28,^ 
and such movements also occurred in presence of the so- 
called electric girl m 1 846 ® The second class of phenomena, 
which we may call the automatic, consists in table-tilting 
and turning with contact , writing, drawing, &:c , through 
the medium’s hand, convulsive movements and involuntary 
dancing, entrancement, trance-speaking, and personation 
by the medium of deceased persons, attributed to temporary 
“ possession ”, seeing spirits and visions and hearing phan- 
tom voices This class hears affinity to some of the pheno- 
mena of hjpnotism and of certain nervous complaints, to 
ceitain epidemics of the Middle Ages,® and to phenomena 
that have occurred at some leligious revivals According to 
quotations given by Chevrenl,^ the divinmg-rod was used at 
the end of the l7th century for obtaining ansrverb to ques- 
tions, as tahle-tiLting now is lu a third class must be placed 
the cuie of disease by healing mediums This cannot well 
be treated apart from mesmeric healing and “faith cures ” 
and “mind cuies,” and belongs to medical psychology 
The class of automatic phenomena are much the common- 
est The inv estigations of Carpentei on unconscious cerebia- 
tion and of Faiaday on unconscious musculai action^ have 
slioun that it is not necessary to look outside the medium’s 
own biain and oiganism for the explanation of such things 
as automatic writing and table tinning It is about the 
matter communicated by these means that the controveisy 
now turns Spiiitualists maintain that true infoimatioii 
Id thus given, piovably unknown to the medium or other 
pel sons piesent, or at least expressed in a way obviously 
beyond their powers to originate Another view, which is 
now gaming ground, is that the iiifoimation in some excep- 
tional cases does not come from the mind of the meditnn, 
hut IS due to the influence -wrought an his mind by that 
of otliei persons, and more than this is not pioved ^ 

At no period of the spiritualistic movement has the 
class of physical phenomena been accepted altogether with- 
out criticism Most spiritualists know that much fraud in 
connexion with them has been discoveied — fiequently by 
spiritualists themselves — and that the conditions favoui- 
able to obtaining them are often such as favour fraud It 
IS with a full knowledge of these difficulties in the way 
of investigation that they maintain that unmistakably 
genuine phenomena are of constant occiiiieiice Many 
volumes containing accounts of such phenomena have been 
printed, and appeal is often made to the mass of evidence 
so accumulated “Ho physical science can auay a tithe 
of the mass of evidence by which psychism ” ^ , what is 

usually called spiiitualism) “is supported,” says Seijeant 
Cox ’’’ But the majority of these accounts have scaicely 
any scientific value Spiiitualists have, as a lule, sought 
to convince not by testimony but by ocular demonstration 
Yet, if there is not a mass of scientific evidence, thoie are 
a number of witnesses — among them distmgmshed men of 
science and others of undoubted intelligence — who have 
convinced themselves by obseivation of the genuineness 
of the phenomena, — a fact of undeniable importance, even 
without caieful recoids, when the witnesses are otheiwi&e 
known to be competent and tiustwoitliy observers Mr 
Maskelyne has affiimed® that he has witnessed table- 
tmmng where he was satisfied that there was neither 
trickeiy noi unconscious muscular action Moieover, if 


^ iSekei in von Preiorst 

^ Tanclioii, Enquiie sur VauthmticiU des ^MncmiSnes £ectiirines 
d'Angihqm Cottvn, Pans, 1846 
^ See Heckei, Ejndevncs of the Mtddle Arjes, 1859 
** De la haffuette dimnatoit e, &c , 1854 

® Affienseim, 2cl Julj 1853 , see also on this subject Olieweiil, qp cii 
® SeaCh Richet, “Ln Suggestion Meiitale,” in JicDwePMosopMjwe, 
Decembei 1884, and Ptoc Soc for Psychical Research, vdia u andiu 
Meohamsm of Man What am I S' vol ii p 313,1879 
8 See Pall Mall Gazette, 18th, 20th, and 234 April 1885 
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the phenomena aie not genuine, we have to assume a large 
amount of appaiently aimless fiaiid 

Amongst the proposed explanations of these phenomena 
that of hallucination need not detain us long Sensoiy 
hallucination of several persons togethei who are not in 
a hypnotic state is a rare phenomenon, and therefoie not 
a probable explanation Moreover, it cannot be regarded 
as being gen ei ally applicable, partly because material traces 
of what occurs often remain, and partly because of the 
geneial agieement not only of all the uitnes&es but of all 
the senses as to what is peiceived, as distinguished fiom 
what is inferred Nevertheless something of the kind 
may occasionally have happened, especially at some of the 
seances of Home ® If collective hallucination really occurs 
at seances, it is a veiy interesting fact, and deserves to be 
caiefnlly studied 

What may bioadly be called conjuring is, Iiowevei, a 
much moie probable explanation of most of the recorded 
jDhenomena, and m the vast majority of cases the wit- 
nesses do not seem to have duly appreciated the possibili- 
ties of conjuiing, nor to have taken sufficient precautions 
to exclude it Besides, not even a conjuror knows all 
the possibilities of Ins art and can desenbe in detail all 
the accidental circumstances -viliich may on any paiticulai 
occasion favour deceiition, and peihaps nevei exactly leciii 
W'e require, tlieiefore, to know not only that the witness 
IS careful and accuiato but that he has allowed a suffi- 
ciently wide margin for the possibilities of conjuiing, and 
some leading spiritualists do not allow this It is often 
uiged that mediums aie not conjuiois because they fre- 
quently fail, vlieieas “impostuie can be lepioduced at will,” 
and because they can piodiice the 2 ^henoraena in j-jiivate 
rooms, and undei conditions which exclude the possibility 
of conjuiing But the phenomena produced by mediums 
in private rooms would geneially bo uninteicsting and 
uiisuited to public perfoiinance, so that it would not pay 
a jirofessional conjuroi to jiiactise them Amateui con- 
juiois might do something in this way, and the piesent 
wiitei has seen one imitate successfully some of the 
iflienomena of jnofessional mediums for “direct wilting”, 
but to comptete -with meclmnis on leally equal teims the con- 
juioi must have the same conditions thioiigliout, and this 
IS difficult to arrange, since it involves seciumg witnesses 
who are doubtful as to whetlioi what they see is conjuiing 
01 not Still moie important to the conjtii oi is that voi y 
piivilege of failing whenevei he pleases, so laigely used by 
mediums, that he may avail himself of accidental ojipoi- 
tunitics foi tiickoiy, wdiich would be intcifoicd with by a 
settled firogiamme The extent to which the absence of 
pirogramnie obtains at seances appeals fiom the following 
statement by a leading spiiitiialist ivho wuites iindci the 
nom de pluinz of “MA (Oxon )” “In 99 out of eveiy 
100 cases people do not get what they want or expect 
Test aftei test, cunningly devised, on wlneh the investi- 
gator has set his mind, is put aside, and another sub- 
stituted ”1° In other woids, the evidence is larely stiictly 
experimental, and this not only gives facilities foi fraud 
but makes li necessaiy to allow a much largei margin for 
accidents, mistakes, and mal-observation It must be borne 
m mind that the most excellent moral cliaiactcr in the 
medium is no guarantee against tnckery, unless it can be 
proved that ho was in no abnoimal mental condition when 
the iihenomena occurred, foi extraordinaiy deceptions have 
been earned on by hysterical patients and otheis -with no 
apipaient motive but a desiie to secure attention 

One of the possibilities to be alloived for is that of un- 

^ See, e g , Repot t on Sjmih/ahsm of the Committee of the London 
Dialectical Society, 1871, pp 367 369, 207 See also GTildeiistub-be, 
De la iSaliU des espnis, 1857, p 66 
MiamnMatuie,187&,l> 267 



S P I- 

usual muscular endowment in tlie medium For instance, 
in 1851, the remarkable loud double raps occurring m the 
presence of the Fox girls, which in 1849 had puzzled several 
investigating committees at Eochester, were explained by 
Professors Flint, Lee, and Coventry of Buffalo as produced 
by rapidly partially dislocating and restoring the knee and 
other joints They stated that they had experimented 
with another lady who could do the samej and, challenged 
by Mrs Pish, they tried some expeiiments with her and 
Margaretta Fox which strongly supported their view 
Besides the general arguments for supposing that the 
physical phenomena of spirituahsm may be due to con- 
juring, there are two special reasons which gam in force 
as time goes on (1) Almost every medium who has been 
prominently before the public has at some time oi othei 
been detected in fraud, or what cannot be distinguished 
from fraud except on some violently improbable hypo- 
thesis , and (2), although it is easy to devise expeiiments 
of vaiioiis kinds which would place certain phenomena 
above the suspicion of conjuring, by eliminating the neces- 
sity for continuous observation on the part of the mvesti- 
gators, there is no good evidence that such experiments 
have ever succeeded Nevertheless there does exist evi- 
dence for the genuineness of the physical phenomena which 
deserves consideration Count Agdnor de Gasj)aun, in 
his Tables Touynantes (Pans, 1854), gives an account of 
what seem to have been careful experiments with his onn 
family and friends, which convinced him that by some 
unknown force tables could be got to move without con- 
tact He did not believe that spirits had anything to do 
with it His experiments were conducted in broad day- 
light and with sceptical witnesses (whose testimony, how- 
ever, he does not give) looking on outside the circle The 
minutes of the sub-committee No 1 of the committee of 
the Dialectical Society [op cit, pp 373-391) lepoit that 
tables moved without contact, whilst all the persons present 
knelt on chairs (the backs of which were turned to the 
table), with then hands on the backs The report, how- 
ever, would be of gi eater value if the names of the medium 
and of the working members of the committee were given 
— we only know that of Sergeant Cox — and if they had 
written independent accounts of what they witnessed The 
conditions of some of Mr Crookes’s experiments with D 
D Home on alterations in the weight of a partially sus- 
pended board ^ appear to have been so simple that it is 
difficult to imagine how the witnesses can have been 
deceived Some very remarkable evidence is contained 
m “Researches m Spiritualism during the Year 1872-3,” 
by “M A (Oxon ),” published in a spiritualistic periodical 
called Human Natiin e, March and August 1874 The papers 
give accounts of phenomena obtained through the writer’s 
own mediumship, generally in the piesence of one or two 
friends, and extendmg over almost the whole range of 
spirituahstic manifestations I 

But what chiefly interests spiritualists is the assurance 
of life and progress after death, and the moral and reh- 
gious teaching, which they obtain through automatic writ- 
ing and trance-speaking It was discovered very early in 
the movement that the accuracy of these commumcatious 
could not always be relied on, but it is mamtauied by 
spiritualists that by the exercise of the reason and judg- 
ment, by prolonged acquaintance with particular com- 
municating intelligences, and by proofs of identity with 
persons known to have been trustworthy on earth, it is 
possible to obtam valuable information from bemgs not 
infallible, but with the knowledge of spirit life superadded 
to their earthly experience Still the agreement between 

^ Quart loimi o/ AScience, July and October 1871 , republished, mtli 
other papers by Mr Crookes, under tbe title of Researches on the Pheno 
mna of Rpxntuahsn, 1874 76 
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communications so received has not been sufficiently great 
for anything like a universal spiritualistic creed to have 
been arrived at In France the doctrine of successive 
reincarnations with mtervals of spirit life promulgated by 
Allan Kardec (Leon Hippolyte Denisart Eivail) foims a 
pi eminent element of spiritualistic behef This view has, 
however, made but little way in England and America, 
where the opinions of the great majority of spiritualists 
vary from orthodox Christianity to Umtarianism of an 
extreme kind Probably it would be impossible to unite 
spiritualists in any creed, which, besides the generally 
accepted belief in God and immortality, should postulate 
more than the pi ogress of the spirit after death, and the 
power of some of the dead to communicate with the hvmg 
by means of mediums 

Spiritualism has been accused of a strong tendency to 
pioduce insanity, the charge, however, seems to be m the 
mam a mistaken interence from the fact that the delusions 
of the insane not unfrequently take the form of supposed 
converse with invisible beings It is, however, probable 
that the spiritualistic theories of possession and obsession 
sometimes injure persons with incipient insane impulses, 
by -weakening their sense of responsibility for these and 
then efforts to control them Spiritualism has also been 
accused of fostering fiee love and other doctrines subvei- 
sive of society But this charge too has been made without 
adequate grounds , for, though certain spiritualistic bodies 
have at times taught such doctrines, they have always been 
repudiated by the mass of spiritualists The gieat scandal 
of spiritualism is undoubtedly the encouragement it gives 
to the immoral trade of fraudulent medmmship 
In addition to the voiks alieady mentioned, the student, foi a 
neral idea of the whole subject, should consult the following — 

■W Capion, Modern Sp%ntual%sm, its Facts, ic , Boston, 1855, 
foi the eaily histoiy of the movement in America , Edmonds and 
Dexter, Spiiitmhsfm, New York, 1854-56, R Haie, Fxpenmental 
Investigations oj the Sfii it Manifestations, NewYoik, 1856 , Allan 
Kaidee, Livie des JEspnts, lat ed 1853 , Mrs De Moigan, From 
Mattel to Spirit, London, 1863, with preface by Piofessor De Mor 
gall, Alfied Russel Wallace, Miracles and Modem Spiritualism, 

1876 , M A (Ovon ), Spirit Identity and Spint Teaching, Zollnei, 
TFissenscliaftlithe AbJiandlungm (the pait i elating to spnitiiahsm 
has been translated into English under the title Transcendental 
Physics by 0 C Massey) A succinct account of typical bauds 
of spiiitimism is contained iii D D Home’s Lights and Shadows 
of Spiiitualism, 2ded, 1877-78 (E M S ) 

SPITZBERGEN This group of rocky, barren, andSitua 
snowclad islands, lost m the solitudes of the Arctic Ocean, 

400 miles north-north-west of the North Cape of Norway 
(see vol XIX pi II ), but nevertheless well known foi at 
least four centuries to European whalers and seal-hunters, 
has of late acquired new interest from the scientific expedi- 
tions by which it has been selected eithei as a base for 
attempts to reach the north pole oi as a field in which 
to inaugurate a new era of scientific exploration in the 
arctic regions From Spitsbergen Parry started in 1827 
on the sledge journey which brought him within 480 miles 
of the pole , it was the starting-pomt of the investigations 
which led Charles Martins to his brilliant generalizations 
of the flora^ present and past, of the earth , and numerous 
Swedish expeditions from 1858 onwards have accumulated 
an amount of knowledge, so vast and so important, as to 
be compaiable only with the results of the great equatorial 
and arctic journeys of the first years of the 19th century 
The Spitzbergeu archipelago, lying between 76“ 30' and Islands 
80° 30' N lat and 10° and 30° E long — ^half-way between 
Greenland and Nova Zembla — consists of six large and 
a great number of smaller islands The chief, that of 
West Spitzbergeu, shaped like a wedge pointed towards 
the south, and deeply indented on the west and north by 
long branching fjords, has an area of nearly 15,200 square 
miles High mountains, reaching 4560 feet in the Horn 
Sound Tmd, cover its southern parts, while a wide plateau, 
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vAih an altitude of from 1500 to 2000 feet and covered 
by a thick ice-sheet, occupies the north Several fjords — 
Horn Sound, Bel Sound, lee Bjord (15 miles wde and 80 
long), and the double fjord of King’s Bay and Cross Bay 
on the west, and Liefde, Wiide, and Lomme Bays on the 
north — deeply penetrate the island One of the ramifica- 
tions (Dickson Bay) of the beautitnl Ice Fjord, 150 fathoms 
deep, nearly reaches the head of Wiide Bay, so as almost 
to divide the island A long narrow island, Prince Charles’s 
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Foreland, with peaks of nearly 5000 feet high, runs parallel 
to part of the west coast of West Spitzbergen, from which 
It IS separated by a narrow strait The broad Stor (G-ieat) 
Fjord, or Wiide Jans Watei, separates the mam island from 
two others to the east, — Stans Foreland (2500 squaie 
miles) and Barents Land (580 square miles) Formeily 
these weie considered as one, and named Edge Island, 
until the nanow Walter Tbymen Strait which paits them 
was discovered A few peaks, estimated at from 1600 to 
2000 feet high, protrude above the snow and ice by which 
these two imperfectly explored islands are covered To 
the north-east of West Spitzbergen, sepaiated fiom it by 
Hiulopen Strait (7 to 60 miles in bieadth) lies Noxth-East 
Land, with an area of about 6 200 square miles Its western 
and northern coasts are indented by several bays and fjords, 
the southern and eastern shores, on account of the masses 
of ice by which they are constantly gut, remain unexplored 
This island appears like a bioad plateau covered by an ice- 
shect 2000 to 3000 feet in thickness, from which a few 
peaks protiude Slowly moving towards the east, this 
immense sheet of ice discharges into the sea by a huge 
ice -wall, unbroken by promontories for 150 miles, thus 
foiming the broadest glacier known, — Dickson’s glaciei 
Eastwards from this gioup of islands, 100 miles to the 
north-east of Stans Foreland, rises anothei island, measm- 
ing 90 miles from west to east Marked either Gillis’s 
Land or Wiche’s Land in earlier maps, it was seen from 
Spitzbergen as a snow-clad mass mingling with the fogs 
of the sea by a Swedish expedition, and later on by 
Heuglm and Zed, but it was not until 1872 that the 
Norwegian whalers Altman, Johnsen, and Nilsen reached 
it from the east and nearly cucumnavigated it After 
some discussion about its name, it has received from Pro 
fessor Mohn the name of King Charles Land, which is now 
geneially accepted, The wide strait which separates it from 
Spitzbergen is called Olga Strait It is now established 
that Grillis saw Gillis’s Land to the north-east of the aichi- 


pelago, and this land, which may perhaps be a link between 
the Spitsbergen archipelago and that of Franz -Josef, has 
been again sighted by Norwegian seal-hunters Numeious 
s iYi pll islandslie around the larger —the Danes and Noi- 
wegians Islands on the north-west, the Seven Islands on 
the north, Outger Reps, Brock, and Charles XII Island 
on the north-east, Waygat Islands and William I Island 
in Hinlopen Strait, the Ryk Yse Archipelago, Hope Island, 
and the Thousand Islands (about a hundred small rocks) 
to the east and south of Stans Foreland, and many othei 
smallei ones Many of these small islands rise to a height 
of 1500 to 1700 feet ^ 

The archipelago, which has the Greenland Sea to the Seas 
west and Barents Sea to the east, rises from a submaiine ^^>1 
platform that extends fiom Bear Island noith-eastwardsj^^^g^^ 
to Franz Joseph Land, and probably was an immense 
arctic continent connected with Greenland during the 
middle of the Teitiary period The sea around Spitzbergen 
has a depth of less than 100 fathoms Owing to this 
circumstance the ice readily accumulates round the shores, 
and, although the glaciers of Spitzbergen do not give 
origin to icebeigs so huge as those of Gieenland, the 
smallei icebergs and the pack-ice aie thick enough to 
prevent access to the shores except foi a few months in 
the year Happily the Gulf Stieam, which washes the 
shores of Norway, aftei sending a branch to the east, flows 
noith to the western shores of Spitzbergen, moderating 
its climate, and leaving an open passage which permits 
whalers to approach the western coast even under the 
most unfavourable conditions of ice in the aictic legions 
Drift-wood bi ought from lowei latitudes, glass -floats of 
the Noiwegian fishermen, and even the laige seeds of the 
Entada Gigcdolmmi, earned by the Gulf Stream fiom the 
Gulf of Mexico, aie found at the northern extiemity of 
Spitzbeigen On the othei hand, a cold ciiuent chaiged 
with ice descends from higher latitudes along the eastern 
coast, rendeiing approach extremely difficult On this 
account King Chailes Land remained unknown until 1872, 
and the eastern coast of North-East Land still continues 
unexploied 

Owing to the waim cuiient, the climate of Spitzbeigen is less Climate 
severe than m the couesponduig latitudes of Gieenland and Smith 
Sound The isotham of 23° Falu (-5° 0 ), winch ciosses the 
middle of Eastein Sibeiia, touches its southern extieinity, and 
only the uoitii east coasts of West Spitzbeigen andNoitli East Land 
have an aieiagc yeaily temiieiatme so lou as U° to 10° 5 (-10° 
to-lFO C ) At Mussel Bay (79° 63') the avoiage yeaily tom- 
peiatuie is 16“ (Januaiy 14“ 1, July 39“ 3) Beai Island, notwith- 
standing its, moio southeily position, has a lowei tenipoiatiiie, as 
the Gull Stieam does not touch it Even in the coldest months of 
the wmtei a thaw may set in foi a few days , but, on the other 
liand, snow sometimes falls in July and August Spiiiig comes in 
Juno , the snow becomes satuiated with water and disnppeais m 
places, and scuivy glass and the polar willow open then buds By 
the end of Juno the thermometer has ceased te sink below the 
fieezmg point at night , July, August, and Soptembei aie the 
best mouths In September, however, autumn sets in ou shoie, 
though tlie whalers continue ciuisiug until tho end of the month 
and even reach the highest latitudes By the end of September 
the pack-ice rapidly heezes into one solid mass To move on tins 
mass, however, is exceedingly difficult, for the ice, owing to its 
contraction and expansion, is either intcisected by large fissures or 
broken up and piled into heaps, which puts iiisupoiable difficulties 
in the way of sledge expeditions 

Glacieis are largely developed On the high grounds the snow Glaciers, 
under a level of from 1200 to 1500 feet disappear? every year , but 
ou the plateaus it continually accumulates, so as to cover them 
with an immense ice sheet, like that of Gieenland, which slowly 
dischaiges by the valleys towards tbs son in tire foim of immense 
glaciers All Noitli-East Land and the mterioi of West Spitz- 
beigen are covcied with such ice-sheets, which descend to King’s 

^ Beai Island, half-way between the North Capa and Spitzbergen, 
can hardly be reckoned to the Spitzbergen archipelago It was for- 
merly renowned for its hunting grounds, but is veiy seldom visited 
now Lying outside the course of the Gulf Stream, it is almost 
entirely ice-bound 
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Bay by a glacier 15 miles vide, or by that all eady alluded to in 
Noith-East Land, ivlieie the ice-cliffs aie fiom 200 to 400 feet high 
These glaciers, hovevei, dischaigmg into comparatively shallow 
vateis, do not pioduce such iceheigs as those of Greenland The 
glaciers of the piesent epoch aie but trifling in comparison with 
what they were dming the Glacial peiiod, when the entire conntiy 
was bulled undei an ice-sheet, which piobably connected all the 
aichipelago into one ice bound continent and spread far beyond 
to northern Em ope 

The backbone of the islands consists of thick layers of granite, 
gneiss, and other aichaic schists But moi e lecent formations hear- 
ing witness to a much more genial climate aie not wanting The 
Carbonifeious peiiod is represented by extensive coal-beanng stiata, 
the lowest of which aie intermediate with the Devonian (Liefde Bay 
strata) The Trias, also containing a iich fossil floia, is represented 
by black clay slate The Jurassic deposits are widely spread , 
they mostly belong to the Kellow'ay, and many of them aie coal 
Learmg To the same peiiod belong the fieqnently occmnng layeis 
of what was formeily called hypersthemte, but has now been pioved 
to be (accoidmg to Znkel’s classifacation) diabase and doleiite 
The most inteiesting formation is, however, the Miocene At a 
period close, geologically speaking, to the subsequent Glacial penod, 
and even to our own, Spitzbeigen was covered with a luxmiant 
vegetation the like of which is now found only in the 60th 
liaiallel m Scandinavia The shoias of Bel Sound, Ice Fjoid, and 
Cape Starosfaria in 78° U lat weie covered with evtensive peat 
liogs, on the edges of which the maisli cypress flowered, dropping 
its leaves and blossoms into the marshes Scquoiss, poplais, biiches, 
])laiies, and laige oaks also grew there, while ivy and thick undei - 
wood fieely developed under their shadow, and thousands of insects 
swarmed in the thicket The most staking feature of this Miocene 
vegetation— a featiue conclusively established by the lesearches of 
Oswald Heei— IS that Spitzbergen, Greenland, Fianz-Josef Land, 
and Nova Zembla were at that time parts of one immense con- 
tinent, thus realizing the very conditions foi the coldest climate, 
if climate had to depend on telliuic causes only Eeer has shown, 
moieovei, in a manner that hardly admits of doubt that the luxun- 
ant vegetation so immistakably home witness to by the Miocene 
strata of the arctic legions could not have developed had it been 
condemned to enduie the long aietic night it now undergoes 
This feature of the arctic Miocene flora is unevplained, and will 
lemam so until higher cosmical laws aie foimulated to evplam 
changes of climate A change in the position of the eaith’s axis 
of rotation (lecently the subject of a seuous discussion in England 
and on the Continent) would seem to be the only adequate hypothesis 
by winch to account foi the wairn vegetation of the peiiod in ques- 
tion in such proximity to the pole , hut this hypothesis would be 
so much at vaiiance with the piesent state of oui knowledge that 
we may well hesitate to advance it A hiief reeuireuce of a warmer 
climate — not nearly so waim as the Miocene, yet somewhat warmer 
than the piesent— was also expeueneed by Spitzbeigen aftei the 
long peiiod of glaciation as is proved by the occuiienoe of beds 
with mussels, winch are now found only m much warmer latitudes 
Tins warmer Post-Glacial peuod — traces of winch have been met 
with thiougliout the arctic and suhaictic legions — ^was followed by 
a ]ieiiod of slow upheaval, which still continues 

The flora is of course pool The only tree is the polar willow, 
which does not exceed 2 inches in height and beats a few leaves not 
huger than a man’s finger-nail , and the only bush is the crowheiiy 
{Smpetruvi iurji mi], to w'hioh the lecently discovered cloudheiiy 
{Fiubus Chainssmorm) may ha added But at the foot of the waamei 
clilfs some loam has been foimed notwithstanding the slow ness of 
jiutiefaction, and theie, in coiitiast with the kownish lichens that 
cover the lulls, glow s a caipet of mosses of tlje biightest green, 
vaiiegated with the golden yellow flowers of the ranunculus (iJ 
sulphur CHS and Ivypcrhoreus), the Silemss, the leddish heads of the 
Pedimlans, the Oxyna, icmfornns (a foot high), the laige-leaved 
scuivy glass {CochUana fenesimta), several saxifrages, Qcrasiiwni 
alpinim, Potenhlla ermrginata, fox- tad glass (Alopecurusalpinus), 
Dupontia Fischen, Fact cemsia, pi aiensts, and sir leta, wiMi a few 
laige-floweied Fohjqona and Andromeda , while on the diiest spots 
yellow poppies and whitlow glasses (Fi abse], Cardami'iie hdlvhfolia, 
seveial Fryadcsc, &c , aie found Even on the higher slopes, 1500 
feet above the sea, the poppy, Luzida, hyperborea, and Stellaria 
Pdioardm aie occasionally met with Mosses, mostly Eniopean 
acquaintances, cover all places wheie peat has accumulated The 
slopes of the crags and the blocks of stone on the beach aie some- 
times entirely covered with a luxuriant moss and lichen vegetation, 
among the last being the so called “famine biead” {Umlnlieana 
inchca), which has maintained the life of so many arctic travelleis 
Floweimg plants are represented by as many as ninety-six species, 
of which eighty one grow lu Gieenland and sixty-mne in Scan 
dmavia , foity-thiee species aia alpine cosmopolites, and have been 
met with on the Himalayas The ferns aie represented by two 
species ^ Although thus limited in number, the flora is sug^tive 

r According to Mr Naatliorst’s researclies 111 1882 (.Su VetenskapsAhad Hand 
hngar, xx , Botamsohes Jalahuck, iv), the flora of Spitzbeigen is composed 
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m its distiibution The vegetation of the south has a decidedly 
Lappish or European alpme chaiactei, while that of the north 
coast IS decidedly Ameiican, and leealls that of Melville Island 
Many flowering plants which aie common in noith west Spitz- 
beigen aie absent from the east coast, wheie the cold euiient is 
inimical to both floia and fauna , but, on the othei hand, one moss 
{FoUm hyperborea) and one lichen {Usnea melaxantha) found 
there which aie of Ameiican oiigin and glow both in North Amei ica 
and on the Coidilleias Alg^ are most numerous, many, like the 
blown Laminaria and Nostoc communis, winch fill all pools and aie 
the chief food of many buds, being familiar in Europe Frotococcus 
nivalis covers the snow with its i eddish powdei 
The fauna, although not very rich m species, is exceedingly rich Fauna, 
m individuals It mcludes fifteen mammals, only two ol w hieh 
aie teiiestrial — the leiiideei and the ice fox — besides the usual in- 
habitant of the arctic legions, the polar bear^ The number of 
leindeei is leally puzzling In a single summer, oi lather in the 
course of a few weeks, no feweithan from 1500 to 2000 remdeei 
weie killed by hunteis foi several consecutive yeais pievious to 
1868 Much emaciated in June, they giow veiy fat towards the 
end of the autumn, aftei feeding on the mosses Great numbeis 
are “maiked” (that is, have both eais cut at the same height), and 
the hunteis aie peisnaded that these individuals come fiom an iin 
known continent m the noith-east, wheie they have heenmaiked 
by the hand of man. However stiange this hypothesis, it must be 
acknowledged that the objections uige*d against ir bj the Swedish 
explorers aie not conclusive, and that Lost bite attacking young 
calves could haidly account foi the symmetiical rnaikmgs on both 
ears The immense numheis of the lemdeei strongly siippoit the idea 
of their migiation, and the only question isvvhethei the} came fiom 
Siheiia via Nova Zambia, oi whethei the} did not leally come fiom 
the unknown axchipelagoes on thenoith-east, the existence of which 
IS suppoited by so many othei data (immobility of the ice to the 
east of Spitzbergen, duty ice, buds met with ofi Noith East Land, 
as well as seveial other considerations of a moie geneial cliaiactei) 

Eight Cetaceans aie met with m the seas off Spitzbeigen, viz ,— 
Bal&iioptaraboqis, 80 to 110 feet long, B gigas and B lostrata, 

30 feet long, the white whale {Bduga catodon), three species 
of seals {Phoea baibata, gr cenlandica, and hrspida), and the wall us 
{TrivJiechus or Odohmrius rosrmrus) The Gieenland whale has 
completely disappeared in consequence oi the gieat havoc made 
dmmg the last two centuiies accoidmg to Scoieshy, no less than 
57,590 individuals weie lulled between 1669 and 1776 A peifectly 
reckless exteimination of seals is still going on Numheiless wal- 
ruses tumble about in the watei, oi lie iii ciovv ds on the floating 
ice , and then numhei further incieases when the flocks of Gieeii- 
land seals aiiive in August 

Buds visit the aichipelago in such vast flocks that the cliffs 
aie liteially covered with them The fnlmai petiel {Procellana, 
glaaalis)—a lieiald of polai legions— meets the sliips appioaching 
Spitzbergen fai away fiom the coasts Its colonies cover the eliffh, 
as also do those of the glaucous gull [Lar us glaucus), oi the “ hmgo- 
mastei ” Botches {Mergulim alba), black guillemots [Urva grylla), 
ivoiy gulls {Larus ebumeus), auks, and kittiwake gulls {Lanis 
tndactylus) breed extensively on the chfls, while geese, looms, and 
snipe svvaim on and about the lagoons and small freshwater ponds 
The heinacle goose {Ariser bemrda) is only a bud of passage, as it 
goes faitlier noith east to nest The eidei bieeds m laige colonies 
on the islands, where its yomig aie safe fiom the ice fox, only the 
glaucous gull and the bieut goose {Bermda brenta) being admitted 
to keep them company, while the lumme {Mormon arckciis) and 
the tein confine themselves to sepaiate cliffs These buds, how- 
ever, aie only guests m Spitzbeigen, the snow hunting {EmbenM 
ziivaZis) being the only species which stays peimanently, twenty- 
three species bleed legulaily on Spitzbeigen, and four others (the 
falcon, snowy owl, swan, and skua) come occasionally 
There aie twenty three species of fishes, hut no leptiles Insects 
are few Lqndoptera (one species), Muroptera (one), Eymmoiiera 
(foul), mdFiptera (twenty) have been met with by the Swedish 
expeditions Aiachnids, and especially Pantopods, on the othei 
hand, are vei y common Molluscs ai e also vei y numei ous, embi aoing 
no less than 130 specie^ In June seveial Limacinese aie met 
with in such numheis on tho coast and at the mouth of the glaciei 
stieams as to constitute the chief food of the gulls At some 
places the mussels and univalves reach a compaiatively colossal size 
and appeal in ineiedible abundance Of Cuistaceaiis no fewei than 
100 species have been recognized m the wateis of the aichipelago 
The maiine fauna is exceedingly iich in the bluish w'aimer wateis 
of the Gulf Stieam, and the dredgings of the Swedish expeditions, 
which weie piosecuted even undei the ice, nevei failed to bung to 
the suiface a iidi vauety of remarkable or new foims Fiom a 
depth of 8400 feet the “hull dog” machme lifted mud of a tempeia- 
as follows —jRoaaeeie, 1 species , Saxifragex, 10 , Crmferx, 15 , Hanunmlmw, 

8 , Sileneie and Msiiuse, 12 , Sahx, 3 , Composiim, 6 , SerapTnilanaeeie, 2 , 
Ermeeie, 2 , Grariunex, 28 , Cypermee, 12 , Jumaeese, 0 , Films (Ferns), 2 , Lyco 
podiaeese, 1 The whole of this floia iinmigiated during the Posc-GIaual period, 
winch was wanner than, the present 
3 Tne existence of the Arvmla hndsonia is not quite proved 
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tiiie of 33° rahr (0° 3 C ) charged -with Radiolanans, Folytlmlmm, 
Glohgermss, Bzlomilvnm, Benialia, aud NonunwiSB, together with 
some Annelids {Spiochmtopeuis and Ciiiatulus), two Ciastaceans 
{Cirna ruhcunda and Ap^eudes), one Mollusc, two Eolothunss, 
one Gqihyrea, and one Sponge Even at a depth of 15,900 feet 
mimal life was found in une’^pected profusion, the mud consist 
ing almost entirely ot brown and white Fmaminifevas, among them 
one Crustacean (a species of Ciuna) But maiine life is much pooler 
on the east coast, resembling that of Gieenland 

Man does not live on Spit2beigen, and the attempts of the Suedes 
to winter there have foi the most part proved failuies, except in 
the case of the “Sofia” expedition, which succeeded m wintering 
without gieat loss, though not without suffeimg from scurry 
None but the Russian “Ponioiy” (inhabitants of the Muiman coast) 
have succeeded m enduung the arctic winters The patiiaich of 
Spitzbeigen, the Pomor Staraschin (Staiostine), spent no less than 
thirty-two winteis (fifteen being consecutive) on the islands, dying 
of old age in 1826 There was a time in the 17th and 18th cen 
tunes when thousands of Dutch, Danes, and others weie attiactecl 
to Spitsbergen by the whale fishing "Whole 'villages spiang up on 
the shores, the best being that of the Dutch— Smeerenberg— which 
is said to have been visited by 18, 000 men in a single summei The 
“right whale” having disappeared, the whaleis ceased to visit 
Spitzbeigen, and only quite lecently an attempt has been made to 
renew the puisuit of the Balmnoptei a hoops The chief ob]ect of 
pursuit IS the walnis, carried on by Noiwegians , sea-buds and 
eidei are also occasionally sought 

History Sistoi y — Spitsbeigeu w as discoveied in 1596 by Williani Barents, 

Expecli and Ins companion, Coinehus Pajp, is believed to have eucumnavi 

tions gated the archipelago Neveitlieless it was long coiisirleied as a 
part of Greenland, and described undei the names of East Gieen- 
land, Newland, King James’s Land, until the old name of Spitz 
beigen gained the ascendency But long before Baionts discoveied 
it the Russians had known it under the name of Grumant (a woul 
of unknowu origin), and when Chancellor arrived at Archangel 
in 1553 he learned that the Russians visited Grumant foi hunting 
purposes After the 17th and 18th centmy whalers, the Russians 
began to visit the group, chiefly for walruses, seals, foxes, lein 
deei, beais, and birds , their huts and oiosses aie met with at veiy 
many places on the coast Many wmtered for seveial consecutive 
winters Since 1830 their visits have almost ceased The Noi- 
V egians began to visit the archipelago about 1795, and their small 
vessels now visit the Spitzbeigeu waters in considerable numbers 
III 1822 a party winteied successfully, hut latei attempts have for 
the most paid proved fatal on account of semvy To these ex- 
peneiieed arctic navigators— assisted by Norwegian iamnfs— we 
aie indebted foi so many impoitant discoveries in the Barents, 
Kaia, and Sibeiian Seas 

Several expeditions have made Spitzbergen their base in attempts 
to leach the north pole The Russian admiral Tclntchagoff ■visited 
it twice, in 1766 and 1766, and reached 80° 28' N lat John 
Phipps mapped the north of Spitzbergen in 1773, and leached 80° 
37' N lat In 1818 Buchan and Piankim readied 80° 34' to the 
noith of the aichipelago Claveuug and Sabine in 1823 exploied 
the islands, and Sabine made Ins lemaikahle magnetic obseiv'ations, 
while Clavering reached 80° 20' N lat Pairy, shoitly after his 
retiiiTi from liis tlurd voyage, went to Spitzbeigen and leached 82° 
44' N lat on sledges In the same year the Noiwegiaii geologist 
Keilhau visited the gioiip and has i elated his expeiiences in a 
remaikable book, Besa % Ost ocf West Fumai Len The Swedish pro 
fessoi Loven was the fiist to undertake, in 1837, dredging and 
geological explorations in Spitzbeigen and its vicinity Next year 
a body of Eieiich, Swedish, Danish, and Norwegian natiualists, 
among w hom w'as Charles Mai tins, v isited the w estern coast Eiom 
1858 onwaids the archipelago has been the object of a senes of 
scientific expeditions At the siiggesbon of Loven, Otto Toiell, 
accompanied by Noulenskjold and Quenneistedt, opened the senes, 
making many important obseivations and bunging home nch 
geological collections In 1861 alaigei expedition led by Toiell, 
Noulenskjold, Malragten, Chydeiiius, and Peteisen set out with the 
object of finding how far it w'as possible to obtain a measmement 
of an aic of meudian of sufficient extent This aim was only pailly 
accomplished, but the expedition retained with an invaluable stock 
of vaiious obseivations The woik of the measuiemeiit of the aic 
was completed in 1864 by anothei expedition conducted by Noi 
denskjold, assisted by Malmgien and Dunei, who leturned again 
with a vast number of new and impoitant obseivations This ex 
pedition was followed in 1868 by that of the “Sofia,” undei Noi- 
denskiold, having on its scientific staff Holmgien, Malmgien, and 
E Smitt, zoologists, Berggien and Rues, botanists, Lemstiom, 
jiliysicist , and Nauckhoff, geologist They were pieveiited by ice 
fiom getting higher than 81® 42' N lat , hut, to use Oswald Heei’s 
vvoicls, the expedition “ achieved moie and gave a wider extension 
to the lioiizon of oiu knowledge than if it hadietuined merely 
with the information that the ‘ Sofia ’ had hoisted her flag on the I 
north pole ” In 1870 two young Swedish savants, Nauckhoist and 
Wilamler, visited Sjiitzheigen in oidei to examine the pliosphono I 
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deposits, and two years latei a colony was formed in Ice Fjord, and 
a small lailway constiucted to woik the beds The attempt, how- 
cvei, did not prove successful Mr Leigh Smith and the Norwegian 
Captain Ulve visited and mapped parts of East Spitzbeigen in 1871, 
returning with valuable infoimation They leaehed 81" 24' N I it 
In the same year Mr Lament visited the aichipelago In 1872 a 
great polai expedition set out to winter on Spitzbeigen with the 
intention of attempting in the spring to advance tow aids the pole 
on sledges diawn by leindeei But the expedition encoiinteied a 
senes of misfoitnnes The ships weie beset in the ice very eaily 
in Mussel Bay, and, six Norwegian fishing vessels having been like- 
wise oveitaken and shut in, the expedition had to feed the ciews 
on its provisions and thus to i educe the rations of its own men 
Theiemdeer all made then escape during a snow-storm , and, when 
the sledge party leached the Seven Islands, they found the ice so 
packed that all idea of going north had to he abandoned Instead 
ot this, Nordenskjold explored North-East Land and crossed the 
vast ice sheet which covers it The expedition returned in 1873 
with a fresh store of important scientific obseivations, especially in 
physics and snbmaiine zoology In 1873 Diasche, the geologist, 
paid a short visit to Spitzbeigen, and the Dutch polar expedition 
approached it m 1882 In 1882 the Swedish geologists Naathoist 
and De Geei made a journey to which w e aie indebted foi most 
interesting data about the flora of the islands In the same yeai 
a polai meteoiological station was established at Cape Hoidsen for 
canymg on the obseivations desired by the inteinational polai 
committee The yeai 1883 being veiy favouiable, the Noiwegian 
walius-hniiteis Andieasen and Joliannesen pushed to the north-east 
of Spitzbergen and discoveied new land to the north-east of the 
aichipelago appaiently extending as fai as 39° E long 
Pibliaffiaphy—ThehteuLtmeoftlie snfi]ect is veiy lolummous, and foi full 
liibhogjaplncal details leference must be made to such woiks as Ohydenms's 
fivens/LaJxpechtionen til Spetsbergen, translated into Geiman by Passaigc (Jena, 
1869), A Leslie’s Arctic Voyages of A E Jfordenstiold (London, 1879), and 
Cliavanne’s Bibhogmphie der Fola'i Regimmi, 1878 TIio eailiest maps of 
Spitzbeigen up to 1804 have been lepnnted in a Dutch publication (Tiydschrift 
van hit Aardnjlslvndig Genotscliap te Amterdavi, pt in), it contains the 
maps of 1596, 1612, 1625, 1634, 1642, 1048, and so on Fetei mann's M ittheilungen, 
Mith El ga/KwigAufte, tbo Gengi aphiselie Jahrbuchei,tti& Imei (joninal of the 
Snedish Geographical Society), and the Journal of the Boy Osog Society con 
tain more oi less detailed accounts of all the Swedish expeditions up to date 
The scientific results of the Swedish expeditions aie embodied m veiy many 
papers, amounting to fiom 6000 to 7000 pinited pages, lefoience to which will 
he found in the above mentioned vvoi hs and pei loclicalb Osw aid Hccr s i Zo? o 
Fossdis AidtuM deserves special mention Every volume of the memoua and 
proceedings (Eandlingar and Forhandlvugai) of the Swedish Academy of 
Sciences contains some remailcable contnhutions to our scientific hnowledgo 
of the lai noith, and the same can he said of many volumes of the Chiistiania 
Academy of Sciences and the Swedish Geological, Botanical, and Zoological 
Societies (P A K) 

SPLEEN See Yasculae System. For diseases of 
the spleen, see Pathology, yoI xyui p 376 sg, also 
Malaeia and Wool-Soetee’s Disease 

SPOHR, LtrcwiG (1784-1869), violinist and composer, 
was boin at Biunswick on 25th Apiil 1784, but spent his 
childhood at Seesen, wheie m 1789 he began to study tlio 
Violin, and woiked so industriously that at six yeais old lio 
was able to take the leading part m Kalkbreiinei’s tiios 
He received Ins general education at tlie Brunswick giam- 
mai -school, — taking lessons on the violin fioni Kuniscli 
and studying composition undei Hartung The little ho 
learned from the last-named piofessor was the only theoreti- 
cal instiuction he ever received, foi, as he himself tells us, 
he taught himself to compose by studying the scores of 
Mozart After playing a concerto of Ins own at a school 
concert with marked success, he was placed tor a time 
under Mancourt, the leadoi of the duke's band , and so 
lapid was his progiess that in 1798 be was able to start 
on his first artistic tour This inoved a failure, but on 
his return to Biunswick the duke gave him an appointment 
in his band, and defiayed the expense of Ins future educa- 
tion under Fianz Eck, in company with whom he visited 
St Petersbmg and other European capitals His first 
violin concerto was punted in 1803 In that year Spolii 
returned to Biunswick and resumed Ins place in the duke’s 
hand A visit to Pans was prevented by the loss of his 
favourite viobn, — a magnificent Guarneriiis, presented to 
him m Russia Having played in Beilin, Leipsic, Dresden, 
and other German towns, his increasing leputation gained 
for him in 1805 the appointment of leading viol in ist at 
the court of the duke of Gotha Soon aftei this he maiued 
his fiist wife, Dorette Scheidler, a celebrated harpist At 
Gotha he composed Ins first opeia, Die Piufung, but did 
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not succeed in placing it on the stage Ah una was equally 
unfortunate, though it was rehearsed with approval at 
AVeimar in 1808 During this year Spohr accomphshed 
one of the most extraordinary musical exploits on record 
Hearing that Talma was performing at Erfurt before the 
reigning princes assembled foi the famous congress and 
failing in his attempt to obtain admission to the theatre, 
he bribed a horn-player to send him as his deputy , and, 
though he had never touched a horn in his life, he learned 
in a single day to play it so well that in the evening 
he was able to fulfil his self-imposed duty without excit- 
ing suspicion or remark Spohr’s third opera, Dei Zioev- 
lam-pt mzt der Gehehten, written in 1809, was successfully 
performed at Hamburg in the following year In 1811 
he produced his (first) Symphony xn JSb, and in 1812 
composed his first oratorio, Das jimgste Geiicht^ It was 
while employed in the preparation of this work that he 
first felt the inconvemence inseparable from an imperfect 
theoretical education , and, with characteristic energy, he 
set about the diligent study of Marpurg's Ahhandlung vcm. 
del Fuge 

In 1813 Sphor visited Yienna, where his splendid violin- 
playing created a piofound sensation, and he was induced 
to accept the appointment of leader of the orchestra at the 
Theater na der Wien He then began the preparation of 
his greatest dramatic composition, Faust, which he com- 
pleted in 1813, though it was not performed until five 
years later His stiength as a composer was now fully 
developed , and the fertility of his imagination enabled 
him to pioduce one great work after another with aston- 
ishing rapidity He resigned his appointment at Yienna 
in 1815, and soon afterwards made a tour in Italy, wheie 
he performed his eighth violin concerto, the Scena Gantante 
nello Stilo Diamniatico,—i]xQ finest of his compositions for 
his favourite instrument The perfoimei was described 
by the leading critics of the countiy as “the finest singer 
on the violin that had ever been heard ” On Spohr’s 
return to Germany in 1817 he was appointed conductor of 
the opera at Eiankfort, and in that city in 1818 he first 
produced his dramatic masterpiece, Faust The favour 
with which this was received led to the composition of 
Zemii e und Azov, a romantic piece founded on the story 
of Beauty and the Beast, which, though by no means equal 
to its predecessor in merit, soon attained a much higher 
degree of popularity There can, indeed, be no doubt 
that Faust suffered from the very first from the weakness 
of its miserable hbretto Had the words been worthy of 
the music Faust would have taken rank among the finest 
German operas in existence 

Spohr first visited England in 1820, and on 6th March 
played his Scena Gantante with great success at the first 
Philharmonic concert At the third he produced a new 
Symphony (Ho 2) in D minoi, written expressly for this 
occasion, which is lemarkahle as the first on which the 
conductor’s bdton was used at a concert of the Philharmonic 
Society Spohr’s new symphony met with an enthusiastic 
reception, as did the earher one (No 1, in Eb), which was 
played, together with his JSonetto, at the last concert of the 
senes Indeed he had a triumphant success both as com- 
poser and as virtuoso , and he on his side was delighted 
with the performances of the Philharmonic orchestra 
Befoie leaving London he gave a farewell concert, at 
which Madame Dorette Spohr played on the harp for the 
last time Her health at this period was so delicate that 
she was recommended to exchange her favourite instiu- 
ment for the less fatiguing pianoforte , and Spohr, with 
his accustomed facility, wrote a number of pieces for 
pianoforte and v iolin, which the husband and wife played 

1 Literally The Last Judgment, but not to be confounded with the 
oratorio now so well known by that name in England 


together with peifect artistic sympathy After supple- 
menting his visit to England by a short sojourn in Pans, 
Spohr returned to Germany and settled for a time in 
Dresden, where German and Italian opera were flourishing 
side by side under the direction of "VYeber and Morlacchi 
His artistic relations with the composer of Ber Fi eischutz 
were not altogether satisfactory, nevertheless Weber did 
not hesitate to recommend him strongly to the elector of 
Hesse Cassel as “ kapellmeister ” Spohr entered upon his 
duties at Cassel on Ist January 1822, and soon afterwards 
began the composition of bis sixth opera, Jessonda, which 
he produced in 1823 This work — which he himself 
always regarded as one of his best productions — marks 
an important epoch m his career as a dramatic composer 
It was the first opera he ever wiote with accompanied 
recitative throughout in place of the usual spoken dia- 
logue, and by a lemarkable coincidence it was piodnced 
in the same year as Weber’s Fuiyanthe, a wmrk cbaiac- 
teiized by the same departure from established custom 
Unhappily Webei’s early death prevented him fiom making 
a second essay in the same direction , but Spohr consist- 
ently carried out the idea in his later operas, and always 
with marked success 

Spohr’s appointment at Cassel gave him the opiiortunity 
of bringing out his new works on a grandei scale and 
wuth more careful attention to detail than he could have 
hoped to attain in the service of a less generous patron 
than the elector And he never failed to use these privi- 
leges for the purpose of doing justice to the works of othei 
composeis Soon aftei his instalment in his new office 
Mendelssohn, then a boy of thirteen, visited Cassel with 
his father, notwithstanding the disparity of their years, 
a film and lasting friendship spiang up between the rising 
genius and the already famous composei, which ceased 
only with Mendelssohn’s death m 1847 , and m other 
similar cases Spohr always proved himself leady to ap- 
preciate and fostei the talent displayed by others, though 
it must be admitted that as a cntic he w^as veiy difficult 
to please The success of Jessonda led him to produce in 
1825 a seventh <yQ^\s.—Der Beiggeist — founded upon the 
old German legend of Rubezahl, the luling spirit of the 
Riesengebiige Though less popular than its predecessoi, 
this fine work attained a very fair success But a far 
greater triumph awaited the composei at the Rhenish 
musical festival held at Dusseldorf in 1826 On this 
occasion his oratorio Die letsten Dinge met with so en- 
thusiastic a reception that it had to be repeated a few 
days latei for the benefit of a chanty This woik, known 
m England as The Last Judgment, is undoubtedly the 
greatest of Spohr’s sacred compositions, and is lemarkable 
as the fiist oratorio in which the romantic element is fieely 
introduced, with maiked success throughout, and without 
detriment either to the solemnity of the subject or the 
sobriety of style which has always been regarded as an 
indispensable characteristic of sacred music of the highest 
order In 1837 Spolir produced his eighth opera, Pieti a 
von Abano, the plot of which depends for its chief interest 
upon the resuscitation by the famous necromancer of a 
lady long since dead and committed to the tomb The 
work met wuth a fair, though not a lasting, success , and 
the same may be said of a niucb finer opera, Der Alchymist, 
produced in 1830 Spohr’s next publication was of a very 
different character His Yiohn School, produced in 1831, 
IS so useful as a code of instruction for advanced students 
that there is piobably no great violinist now living who 
has not been more or less indebted to it for the perfection 
of his technique. It holds with regard to the violin a 
position no less important than that which Cramei’s Studies 
has so long held in connexion with the pianoforte 

The year 1833 Spohr spent in the preparation of a new 
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oratorio — Bes Heilmd’s letzte tShmden, known in England 
as Calvmy or Tlie C7uajijci0‘ii — winch was performed at 
Cas&el on Good Eriday 1835, and sung in English at the 
Norwich festival of 1839, under Spohi’s own direction, 
with such unexampled success that he was accustomed to 
speak of this event as the greatest triumph of his life 
Eor the Norwich festival of 1843 he composed TJie Fall 
of Babylon, which also was a peifect success His last 
opera. Die Kieuzfaher, was produced at Casselin 1845 
Of his nine symphonies the finest, Die Weibe der Tone, 
was produced in 1832 His compositions for the viohn 
include concertos, quartetts, duets, and other conceited 
pieces and solos, adapted for the chamber and the concert 
loom, and among these a high place is taken by four 
double quaitetts,— a form of composition of which he was 
both the inventor and the perfectei He was, indeed, 
very much mclined to ex|ilore new paths, notwithstanding 
lus attachment to classical foim, and his fieedom fiom 
prejudice was proved by the care with which he pioduced 
Wagner’s Flying Dutchman and Tunnhcmw at Cassel in 
1842 and 1853, in spite of the elector's opposition Sjiohi 
letained his appointment until 1867, w'hen, veiy much 
agamst his wish, he was pensioned off In the same year 
he koke Ins arm, but he ivas able to conduct Jemnda at 
Plague 111 1858 This, howevei, was his last effoit He 
died at Cassel on 16th Octobei 1859 (w s k ) 

SPOLETO (Lat iSpoletium), a city of Italy, in Hmbna, 
])laced in a commanding position neai the Via Flaminia, 
between Home and Peiugia, is said to have been colonized 
in 240 35 c (Liv , Fpit , xx , Yell Pat , i 14), and is called 
by Cicero {ProJBalb , 21) “colonia Latina in piimis fiima 
et lUustns ” After the battle of Tiasimenus (217 bo) 
Spoletmm was attacked by Hannibal, who was lepulsed 
by the inhabitants (Liv, xxii 9) Hiirnig the Second 
Piinic War the city was a useful ally to Home It suffered 
greatly duuug the civil ivars of Manus and Sulla The 
latter, after his victory ovei Crassus, confiscated the teiii- 
toiy of Spoletium and i educed it to the rank of a military 
colony Under the empire it again became a floun&hmg 
town (Strabo, v p 227, Plin , HF, iii 14, Ptol, ui 


1, 54) Owing to its elevated position it was an important 
stionghold dm mg the Vandal and Gothic wars , its walls 
were dismantled by Totila (Piocop , Dell Get , m 12) 
Under the Lombards Spoleto became the capital of an 
independent duchy (from c 570), and its dukes ruled a 
consideiable part of central Italy Together with othei fiefs, 
it was bequeathed to Pope Gregory VII by the enipiess 
Matilda, but foi some time stmggled to maintain its inde- 
pendence In 1881 it had a population of 7969 (commune, 
21,507), many of whom are occupied in the weaving of 
woollen, stuffs It is the seat of an aichbishopiic foi the 
three dioceses of Spoleto, Bevagna, and Trevi 

The city contains many interesting ancient lemanis, — tiaces of au 
eaily polygonal wall, a Koman tlieatie, and paits of thiee temples, 
hmlt into the cTiui dies of S Agostiiio, S Aiidiea, and S Giuliano 
Eemains of a fine Roman bridge veie found a fewyeais ago bmied 
in the foimei "bed of a toiient, which now runs along a diffeient 
line These lemams have lecently been buned again uiidei a 
newly made load On the citadel, vlnch commands the town, 
still stands an ancient castle, oiiginally built by Tlieodonc This 
castle nas mostly destioyed by the Goths, hut was afteiwaids le- 
built and enlarged at many diffeient times, especially by Pope 
Nicholas V The existing hiiilding contains woik of many diffeient 
dates The cathedial of S liana Assunta dates ])aitly from the 
time of the Lombaid duchy, biitvas much niodeimzed in 1644 
Ovei tlie mam entiance is a veiy inteiesting and kige mosaic of 
Cliiist m Majesty signed ‘‘Salseiims,” 1207 , at the sides aie figuics 
of the yugiii and St John In the chou and on the half cupola 
of the ap&e aie some of the finest fiescos of Lippo Lippi, lepiesent- 
uig scenes fiom the life of the Yiigin Lippo died in 1469, leaving 
pait of the uoik to be completed by his assistant Fia Diamante 
The fine stalls and panellmg in the chou aie attiibuted to Biamante 
The chuich of S Pietio is a fine eaily example of Lombaid aiclu- 
tcctme, though much modeinized The facade is remaikahle for its 
rich seulptmed decorations ofgiotcsque figmes, diogons, and foliage 
S Domenico is a fine example of latei Italian Gothic with bands of 
different coloiued stones The tiuee-apsed crypt of the church of 
S Giegouo IS of gieat iiiteiest , it piohably dates fiom the found- 
ing of the chmcli in the 9th centmy S Niccolo is a beautiful 
example of Pointed Gothic 

The city is still supplied with water by a giaud aqueduct (see 
vol 11 pi lY ) acioss tlie acl]aceiit goige , it has stone pieis ami 
buck aiches, and is about 268 feet higli and 676 feet long It is 
said to have been built lu 604 by Tlieodelapius, the tlnid Lombanl 
duke, and the stone pieis belong piobably to that time The buck 
aiches are latei lestoiatioiis 
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T he great advance W'hich has been made during the 
past fifteen yeais in our knowledge of the sponges 
is due paitly to the vivifying influence of the evolutional 
hypothesis, but still moie to the ojopoitimities afforded by 
novel methods of technique To tiie strength and weak- 
ness of the deductive method Haeckel's work on the Fali- 
sJiwamme (d)^ is a standing testimony, w^hile the sloxv but 
sure progress which accompanies tlie scientific method is 
equally illustrated by the works of Bchulze {so), who by 
a masteily application of the new processes has moie 
than any one else lecoiistiiicted on a suie basis the geueial 
morphology of the sponges In the geneial piogiess the 
fossil sponges have been involved, and the application of 
Nicol's method of studying fossil organisms in tlnu shces 
has led, m the hands of Zittel and others {sy, yj), to a 
complete overthrow of those oldei classifications which 
relegated every obscure petrifaction to the fossil sponges 
and consigned them all to orders no longei existing But, 
whilst many piobiems have been solved, still more have 
been suggested An almost endless diversity in details 
diffeientiates the sponges into a vast number of specific 
forms, the exclusive possession in common of a few simjile 
cliaiacters closely unites them into a compact group, sharjily 
maiked off fiom the lest of the animal Icmgdom 

^ These iiiimheis refer to the bibliography at the end of the article 
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Desoiption oj a Smyile Sponge — As an exam])!© of one ^Slml•lle 
of the simplest known sponges we select sponge 

Ascetta pumoidiahs (fig 1), Placckel 
This is a hollow vase-hke sac closed at 
the lowei end, by which it is attached, 
opening above by a compai'atively large 
apertine, the osculuvi or vent, and at the 
sides by numeious smallei a])erture& oi 
23otes, which peifoiate the walls Ex- 
cept for the absence of tentacles and 
the piesenco of poies it offers a geneial 
lesemblance to some simple form of 
Ilyd) omn Histologically, howevei, it Wl' 

presents considerable diffeionces, since, 
in addition to an endoderm and an ecto- 
derm, a thn d or mesodermic layer con- 
tributes to the stiiictuie of the walls , Sraft 
and the endoderm consists of cells (see 
fig 21y) each of which resembles in all 
essential features those complicated nni- 
cellular oigaiiisms known as choano- 
flagellate Infusoria (see Protozoa, vol 
XIX p 858) With this positive charac- 
ter IS associated a n^ative one nemato- i —Asrettapnmonh- 
cysts are entirely absent The activity Atoiiawid 
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of tlie Ascetta, as of all sponges, is most obviously mani- 
fested, as Grant (j) first observed, by a rapid outflow of 
water from tbe oscule and a gentle mstreaming through 
the pores, — a movement brought about by the energetic 
action of the flagella of the In/// 

endodermic cells The in- vwl 

streaming curients bear with \|ky ||| 

them into the cavity of the 1I||||I 

sac (paragastric cavity) both 
protoplasmic particles (such as 
Infmoria, diatoms, and othei ^ 

small organisms) and dissolved 
oxygen, which are ingested by / 

the flagellated cells of the en- ^ 

doclerm The presence of one 
or more contractile vacuoles in 
these cells suggests that they 
extricate water, urea, and car- ^ 
borne acid The insoluble re- - ^ 

sidue of the introduced food, 

together with the fluid excreta, ^ 

IS carried out through the os- '' 
cule by the excurrent water 
New individuals are produced ^ 
fiom the union of ova and ' 
sjiermatozoa, which develop 

fiom wandering amoeboid cells , 

in the mesoderm The walls | | \ ij 

of Ascetta are strengthened by 
calcareous scleres, more especi- 

ally designated as spicules, Fig 2 — Eomodema, sycandra, Lfd 
which have the form of ta- SS £?£ 

radiate needles If we make feid c x about c) 
abstraction of these we obtain an ideal sponge, which 
Haeckel has called Olynthis (d), and which may be re- 




Caned Bystem — ^We shall now trace the seveial modifi- 
cations which the Olynthus has undergone as expressed in 
the different types of canal system 

The simple paiagaster of Ascetta may become compli- Ascon 
cated in a variety of ways, such as by the budding off^FP® 
from a parent form of stolon-like extensions, which then 
give rise to fresh individuals, or by the branching of the 
Ascon sac and the subsequent anastomosis of the branches, 
but m no case, so long as the sponge remains within the 
Ascon type, does the endoderm become differentiated into 
different histological elements The most interesting 
modification of the Ascon form occurs in Hoviodey ma sy- 
caiidya (x^), in which from the vails of a simple Ascon 
caecal processes grow out radiately in close legular whorls, 
each process reproducing the structure of the parent 
sponge (figs 2, 3) From this it is but a short step to 
the important departure which gives rise to the Sycons 

In the simplest examples of this type the characters of Sycoa 
Homodemia sycandra are reproduced, with the important type 
exception that the endoderm lining the paragastric cavitj 
of the oiiginal Ascon form loses its primitive charactei, 










Fig 3 —Homoderm sycandra, Lfd Transverse section, showing radial tubes 
into central paragastnc cavity Aftei V Leudenfeld (x about 12) 

garded as the ancestral form from which all other sponges 
have been derived To give greater exactness to onr ab- 
straction we should perhaps stipulate for the Olynthis a 
somewhat thicker mesoderm and more spheiical form than 
a decalcified Ascon piesents 


Fig i—Heteropeffma‘>wdns-iioTdii,'Pol Part ofa transverse section Tbestraigbt 
lines indicate spicules tlic ponfeious surface is uppermost , the branching 
radial tubes aie rendered dark by numerous small circles representing 
choanocytes After PolejaefF, “ Challenger" Report ( x 50) 

and from a layer of flagellated cells becomes converted 
into a pavement epithelium, not in any distinguishable 
feature different from that of the ectoderm. The 
^flagellated cells are thus restricted to the csecal 
outgiowths or radial tubes Concurrently with 
this differentiation of the endoderm a more abun- 
^ dant development of mesoderm occurs In some 
Sycons (Sycaltis, Hk) the radial tubes remain 
separate and fiee, in others they he close together 
and are united by trabeculae, or by a trabecular 
network, consisting of mesodermic strands sur- 
rounded by ectodeim (fig 4) The spaces between 
' the contiguous radial tubes thus become converted 
into nariow canals, through which water passes 
from the exterior to enter the pores in the walls 
of the radial tubes These canals are the “intei- 
canals ” of Haeckel, now generally known by their 
older name of ineurrent canals The openings of 
the incurrent canals to the exterior are called 
pores, a term w'hich we have also applied to the 
openings which lead directly into the radial tubes 
or paragastric cavity, to avoid ambiguity we shall 
IS opening for the future distinguish the latter kind of open- 
ing as a p osopyle The term “pore” will then be 
restiicted to the sense in which it was originally used hy 
Grant The mouth hy which a radial tube opens into the 
paragaster is known as a gastnc ostium In the higher 
forms of Sycons the radial tubes nolonger arise as simple out- 
giowths of the whole sponge-wall, but rather as outgrowths 
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of tlie endoderm into the mesoderm, which, together with 
the ectoderm, exhibits an independent growth of its own ; 
and this results in the formation of a thick investment, 
known as the cortex (fig. 6), to the whole exterior of the 



sponge. The radial tubes may branch, Eeteropegma, (fig. 
4). If the branches are given off regularly, as the radial 
tubes were in the first plan, and if at the same time the 
original radial tube exchanges its flagellated for a pave- 
ment epithelium, a structure as shown in fig. 6 (Pulejna 



connexiva, Pol.) will result. This form might also be 
brought about by unequal growth of the gastral endoderm 
leading to a folding of the inner part of the sponge-wall. 
Very little direct evidence exists as to which of these two 
plans has actually been followed. Phylogenetically the 
transition from a simple Ascon to the most complicated 
Sycon can be traced step by step ; and ontogeny shows 
that such a Sycon form as Grmtia raphams passes through 
an Ascon phase in the course of its larval development. 
Rliagon Returning to the ancestral form of sponge, Olynihus, 
type. .Jet us conceive the endoderm growing out into a number 
of approximately spherical chambers, each of which com- 
municates with the exterior by a prosopyle and with the 
j)aragastric cavity by a comjjaratively large aperture, which 
we may term for distinction an apopyle‘^ at the same time 
let the endoderm lose its flagellated character and become 


' converted into a p)avement epithelium, except in the 
spherical chambers. Such a form, called by Haeckel 
“ dyssycus,” may be more briefly named a Bhagon from 
the grape-like form of its flagellated chambers, which differ 
from those of a Sycon both by their form and their smaller 
dimensions. The Rhagon occurs as a stage in the early 
development of Plakina momlophcb (Schulze) and Reniera 
fertilis (p) (fig. 7) ; a calcareous sponge which appears to 



Fig. 7,— Vertical section of a Bliagoii, partly diagi-amraatic. o, oseule ; p, 
paragaster. After Keller (x about 100). 


ajiproach it somewhat is Leucopds pedunculata, Lfd. By 
the folding of the wall of a Rhagon, or by its outgrowth 
into lobes, a complicated structure such as that of Plakina 
rtwnolopha { 20 ) (see fig. 26 /) results. This is charactcr- 



PiG. S.— Xiansverse section across au exenrrent canal and surrounding clioano- 
some of Cydonium eososfer, Soil. 6, excuirant canal ; /, flagellated cliambers 
communicating with it hy aphoclal canals ; i, an iiicuiTent canal out across ; s, 
astermter ; 0 , au oxea cut across. Alter Sollas, “ ChalUngor" 125). 


ked by the chambers retaining their immediate communi- 
cation with the incurrent and excurrent canals, opening 
into the latter by the widely open apopyle and receiving 
the former by one orO 
several prosopyles. This H 
may he termed the e%ry- ^ 
pylom type of Rliagon m 
canal system. , The fold- 
ing of the sponge-wall frl;# 
may be simple, as in the 
example given, or too 
complex to unravel. In 
higher forms of sponges - 
{Geodinidse, StelUttidee) i iQ’’ ' 
the chambers cease to ^ 
open abruptly into the 
exenrrent canals : each is 
prolonged into a narrow i 
canal, aphodus, or aUtm, \ 
which usually directly, 
sometimes after uniting f M 

with one or more of its pin. o._nipindal canal system in Cortioinm 
fellows, opens into an candeMnm, O.S. e, exoTOrent canal ; the 
. , mi incurrent canal is shown on the loft-hand 

excurrent canal, iJis side, near Ite commencftment in the cortex, 
prosopyles, now restrict- Schulze (xsoo). 

ed to one for each chamber, may remain unchanged in 
character, or at the most he prolonged into very short 
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tubes, each a pwsodiis or adztus (fig 8) This may be 
termed the apkodctl or 7aceniose type of Rhagon system, 
since the chambers at the ends of the aphodi radiating 
fiom the escurrent canal look like grapes on a bunch As 
Haeckel, however, has used “racemose” in a different sense, 
we shall adopt here the alternative term By the exten- 
sion of the piosodal or adital canals into long tubes a still 
higher chfferentiation is i cached (fig 9) This, which from 
the marked presence of both prosodal and aphodal canals 
may be termed the diplodal type of the Rhagon canal 
system, occurs but rarely Ghondyosm is an example 

The following scheme will rendei clear the foregoing 
distinctions — 

1 Ascoii type simple, ex Ascetta, Hk , strobiloid, ex JETotAO 

derma, Lfd 

2 Sycon tjpe simple radial tubes, e\ Syectta, Hk , blanched 

ladial tubes (cjluidrieal chambeis), ex. Eeteropegma, FI , 
cbambei -layer folded, ex Folejna, PoL 

3 Ehagon type euiypylous, with seveial jnosopyles to each 

chambei, ex Spoiigeha , with a smgle piosopyle to each 
chambei,ex. Oi^arella, Theiiea , aphodal, aphodal canals well 
developed, ex Geoclia, Lmk , diplodal, with both aphodal 
and piosodal canals well developed, ex Ohoiidrosia, 0 S 

In the case of the calcareous sponges Polejaeff has argued 
forcibly that the eiirypylous type arises duectly from the 
Sycon and not from the Rhagon It is therefore doubtful 
how far the Rhagon m other sponges is a primitive foim 
derived directly from an Olyrdhus, or whether it may not 
be a secondary larval state resulting from the abbreviated 
development of a former Sycon predecessor "Whatever 
may have been its past history, the Rhagon serves now at 
all events as a starting-point for the development of the 
higher forms of canal system 

In the higher Rhagons, as m the Sycons, further com- 
plications ensue, owing to an mdependent growth of the 
external ectoderm and the adjacent mesoderm "While the 
endoderm, with its associated mesoderm, is growing out 
or folding to form the excurrent canal system, the super- 
ficial mesoderm increases in thickness, and the ectoderm, 
extending laterally from the sides of the incurrent sinuses, 
bunows into it, parallel to the surface of the sponge 
Thus it forms beneath the skin {i e , the layer of superficial 
mesoderm and investing ectoderm) cavities which may be 
either simple and spacious or be broken up into a number 
of labyrinthine passages by a network of mesoblastic 
strands (invested with ectoderm) which extend irregularly 
from roof to floor of the chamber These cavities are 
kiiovra as subdermal chambers 

With the appearance of subdermal chambers the sponge 
becomes differentiated mto two almost independent regions, 
an outer or ectosorne and an inner or choanosome, which is 
characterized by the presence of flagellated chambers 
The ectosorne forms the roof and walls of the suhdermal 
chambers, and is in its simplest form merely an investing 
skin , but m a large number of sponges it acquires con- 
siderable thickness and a very compbcated histological 
structure It is then known as a cortex The thickening 
which gives rise to a cortex takes place chiefly beneath 
those parts of the skin which are not furmshed with pores 
Beneath the pores — ^m this case collected into sieve-like 
areas — dome-like cavities are left in the cortex, they open 
freely mto the subdermal cavities below and their roof is 
formed by the cribriform pore membrane above In many 
sponges [Geodia, Stelletta) the cortical domes are constricted 
near their communication with the subdermal cavity (sub- 
cortical crypt) by a transverse muscular sphmcter, which 
defines an outer division or ectochone from an mner or 
endochone (fig 10), the whole structure being a cAoraa 
The endochone is frequently absent (fig 10) The early 
development of the cortex has scarcely yet been studied 
In Stelletta phnssens (Soil ), one of the “ Challenger ” Stel- 
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leUdse, an early form of the sponge (fig 11), shows the 
choanosome already characteristically folded within the 
cortex, which forms a com- 
plete not-folded envelope 
around it The roots of 
the ineuirent sinuses form 
widely open spaces imme- 
diately beneath the cortex 
and are the rudunents of 
subcortical crypts Again, 
lu some sponges a part of 
the endoderm and asso- 
ciated mesoderm may like- 
wise develop mdepend- 
ently of the lest of the 
sponge, as in the Hexac- 
tmdlida, wheie the choa- 
nosome forms a middle 
layer between a reticula- 
tion of ectosorne on the 
one side and of endoderm 
and mesoderm, % e , e/ido- 
some, on the othei Bm- 
ally, the attached or lower 
half of a Rhagon may de- 
velop in an altogether dif- 
ferent manner from the 
other or upper half, the 
endoderm not pioducmg 
any flagellated chambers In this case the upper portion 
alone is characterized by the flagellated chambers, which 
are the distinctive mark of a sponge, and hence may be 



Fig 11 —Young sponge of Sldktta phnssens, SoU Longitudinal median sec 
tion, showing the choanosome folded within the cortex o, osoule After 
Sollas, “ Challenger ” Bepm-t ( x 60} 

called the spoTvgoTrm e , the lower half, which consists of 
all thiee fundamental layers, may be called the hypomere 
The form and gener^ composition of sponges are ex- 
ceedingly various and often difficult to analyse, presenting, 
along with some important differ ences, a remarkable general 
resemblance to the Ccskntera in these lespeets Like Oscule 
them, some sponges are simple, and others, through 
asexual multiplication, compound The only criterion by 
which the individual sponge can be recognized is the oscu- 
lum , and, as it is frequently difficult, and m many cases 
impossible, to distinguish this from the gastric opening of 
a large excurrent canal, there are many cases m which the 
simple or compound nature of the sponge must remain 
open to doubt The oscule may also fail (hpoitomosis), 
and so may the paragastnc cavity {hpogastrom) , the 
problem then becomes insoluble The loss of the oscule 



Fig 10 — Section tlirough the cortex of Oy Endo- 
donium eosaster, Soli , slioiving the pore- gome 
sieve overlying the choiie, which com 
mimioates thiough a sphmctiate apeituie 
with the suboortioal oiypt, lying m the 
ehoanosome with its flagellated chamhei s 
The dotted circles m the cortex are sten- 
asters connected by flbious strands 
After Sollas, “ CMlknger " Itejgo)t(x7S) 
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may m some cases be due to the continued growth of 
several endodermal folds towards the exterior, with a 
corresponding absorption of the mesoderm and ectoderm 
which he m the way, till the folds penetiate to the ecto- 
derm and open at the exterior, thus giving rise to ewcurrent 
openings, which are not readily distmguishable fiom pores 
At the same tune the original osculum closes np and 
entirely disappears Lipogastrosis, on the other hand, 
may be produced by the growing together of the roots of 
the choanosomal folds, thus reducmg the pai agastric cavity 
to a labyrinth of canals, which may easily be confounded 
with the usual form of exeurient canals 'While in some 
sponges the original oscule is lost, in others secondary 
independent openings, deceptively like oscules, are added 
This pseudostomosis is due to a folding of the entire sponge, 
so as to produce secondary canals or cavities, which may 
be mciurent {veshhdar) or excnrrent {doacal), the opening 
of the latter to the exterior being termed a /nfse osvide 
01 psendmome The faulty use of the term oscule for 
what is neither functionally nor moiphologically a month 
is here obvious, for in one sense the oscule is always a 
pseudostome, it would be better if the term pseudopjoct 
could be substituted 

Skeleton Skeleton — ^All sponges, except three or four genera be- 
longing to the MyioBpemgise, possess some kind of skeletal 
stiuctures They may be either calcaieons or silicions oi 
homy scleres, the latter usually having the form of fibres, 
which sometimes enclose silicious needles (spicules) oi 
foreign bodies introduced from without Foreign bodies 
also contribute to the formation of the skeleton of some 
silicious sponges, and occasionally form the entne skeleton, 
no other hard parts being present 

Mineral Mineral scleres usually occur in the foim of spicules 

Bpiciilo<! rppe spicules of calcareous sponges consist of carbonate of 
lime, having the crystalline structure and other properties 
of calcite (sg) Each spicule, so far as its mineral com- 
ponent IS concerned, is a single crystal, all the molecules 
of calcite of which it is built up being similarly oriented 
On the other hand, its form and general structure are 
purely organic Its surfaces are always curved, and usually 
it has the form of a cone or combination of cones, each of 
which consists of concentric layers of calcite surroundmg 
an anal fibre of organic matter, — ^piobably of the same 
nature as spongiolin or spongin, the chief constituent of 
the fibi es of horny sponges A thin layer of organic mattei , 
known as the spicule sheath, foms an outer investment to 
the spicule and is best rendered visible as a residue by 
removing the calcite with weak acid Silicious spicules 
consist of colloid silica or opal, and hence can be distin- 
giushed from calcareous by having no influence upon polar- 
ized light Structurally the two kinds of spicules present 
no impoi tant difference The spicules of different sponges 
differ greatly both in form and in size They may be 
conveniently divided into two groups, — minute or flesh 
spicules, which usually seive as the support of a smgle cell 
only (maosdeies), and larger oi skeletal spicules, which 
usually contribute to the formation of a moie or less con- 
sistent skeleton (megascler es) The distinction is not one 
that can be exactly defined, and must so far be regarded 
as of a provisional nature There is usually but little diffi- 
culty in applying it in practice, except m some doubtful 
cases where large spicules do not form a continuous skeleton, 
or in others where flesh spicules appear to he passing into 
those of laiger size It is indeed highly probable that aU 
laige spicules have originated from flesh spicules (r^) 

Mega (1) Ilonaxon JBiradnte Type {rhahdm) —-By far the 
commonest form is the oxea, a needle-shaped form pointed 
at both ends and produced by growth from a centre at the 
same rate in opposite diiections along the same axis It 
is tlierefoie uniaxial and oquibiradiate (fig 12tt) (2) Mon- 


anon Uniradiate Type (stylus) — By the suppression of one 
of the lays of an oxea, an acnate spicule oi stylus lesults 
(fig 12 b) (3) Tiiaxon Tiiradiate Type — Linear grow'th 



Fic 12— Tjpicai niegascleies a, iliabdiis 0noim\on dnctine), I, stylus 
(moimon inonactiiw), e, tuod (tnaxon tiiaotine), d, calthrops Uetiaxon 
tetraetinep e, tiiaxon hpxaetme, /, desma of an anomochtline Lithistiil 
(polvaxon), g, stmiastei (polyaxon), It, ndial section tlnough the outer 
fiait of g, showing tiro aetines soldeied together by inten eiiiiig silica, the 
liec ends teimuiating in recurved spines and the axis tiaveised by a central 
fibre 

fiom a centre in thiee directions inclined at an angle of 
120° to each other gives rise to the primitive form of tri- 
ladiate spicule so eminently characteristic of the calcareous 
sponges, but by no means confined to them (fig 12 c) (4) 
Tetmxon Quadniadiate Type (Calthrops) — Growth from a 
centre in four directions inclined at a'bout 110° to each 
other produces the piimitive quadniadiate form of the 
Teti aetinelhda and of some calcareous sponges (fig 12 c?) 

(5) Sexiadiaie Type — Growth msix directions along three 
rectangular axes jiroduces the pnmitive sexiadiate spicule 
of Hexartinelhda sponges (fig 12 e) (6) Multio adiate 
Type — Extensions radiating m many directions from a 
centre produce a stellate foini (fig 12/) (7) Sphental 

Scleres — Concentric giowth of silica about an organic 
particle produces the sphere, winch occurs as a reduction 
of the rhabdus m some species of Poscdlastm, or as an 
overgrown globule (flesh spicule) m Caminus, 

Usually conical, the spicuki lays often become oyhii ducal , usu- Uiuaxul 
ally pointed {oxcate) at the ends, they aie also frequently lounded type 
off (stiongijlate), oi thickened into Imobs (tylotatc), oi branched 
(dadose) Then giowth is not always iigoiously confined to a 



Fig is —Modifications of momxon type a, sti nngyb , 6, tylolo , c, oxea , d, 
tylotoxea, e, tjlostyle, /, style, g, spined tylostyle, h, sagittal tilod (a 
tnaxon form clenved from the inonaxnn) , j, oxytylote , Tc, aiiatuffine , I, pro 
tasene, m, ortholnane, w, dirliotuiene , e, centrotrisene , p, araphitiiasnc 
(Uiis IS tnehodadose) , crepidial sti ongyle (basis of Ehabdoci epul Litliistid 

desma), r, young form of Rmibdooropid desma, showing (■lepidial sti ongyle 
coated with snoeessne layeis of silica, s, Ehabdoci opid dasina fully gi own 
The (lotted line through the upper figures maiks the origin of the aottoofe 

stiajght line ficquently they ai e cui vod oi even undulating They 
aie also liable to become spiiied, eithei by mere supeificial thicken- 
ing 01 by a definite outgiowtli involving the axial fibie (fig 13 g, h) 
The rhabdus if pointed at both ends is knoivn as an oxea (fig 
13 c), if rounded at both ends as a sti ongyle (fig 13 a), if knobbed 
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at both ends as a tylote (fig 13 5} , the tylote if pointed at one end 
IS a tylotoj.ea (fig 13 d), the stioug 3 desimilaily becomes a sUo/igyl- 
oxca These last two foims aie with diSiculty distinguished fiom 
the stylus, which is usually pointed at the end, and strongylate (fig 
13 /) 01 tjlotate (fig 13 e) about the origin A paiticular case of 
the cladose ihabdus, but one of the most frequent oeeuiience, is 
the triBm , in this foim one ray of a rhabdus ends in thiee branches, 
which diveige at equal angles fiom each othei The rhabdus then 
becomes known as the shaft oi ihabdoiM, and the secondaiy rays 
aie the aims oi cladi, collectiv ely the head oi dadonie of the spicule 
The aims make different angles with the shaft when lecmved a 
gupnel Quamt, isHfl is produced (fig 13i), when projectmgfoiwaids 
a 'pi'oti isene (fig 13 2), and when extended at light angles an ortho 
t/ laine (fig 13 »i) The arms of a tnane may bifurcate {dieWi ziBiie) 
once (fig 13 a), twice, or oftener, oi they may tiifurcate Agam, 
they may extend laterally into undulating lamellie, or unite to form 
a diak, the tinene character of which is indicated by tbe included 
awul fibie The shaft may also become tiifid at both ends, am^jhi 
ti ise7ie (fig 13 p), and the resulting rays all bifmcate, oi the cladome 
may anse from the centie of the ihabdome, atiUoU issw (fig 13 o) 
Amongst one gioup of Lithistid sponges {Mhaidociepida) the noimal 
glow tu of a stiongyle is arrested at an early stage , it then seiwes 
as a nucleus upon which further sdica is deposited, and in snch a 
manner as to produce a veiy iiiegulaily blanching sclere oi desma 
(fig 13 s), within which the fundamental stiongyle can be seen en 
closed In such a desma no axial fibre besides that of the endosed 
stiongyle is foimed 

Ti iradi- The chief modification of the tin adiate spicule is due to an elonga- 

ate tj^pe tion of one lay, distinguished as apical, the shoitei paired rays 
being termed basal, and the whole spicule a sagittal triradiate The 
angle included by the basal lays is usually over 120® (fig 14 a) 

Quadri- Some oi all of the rays of the piimitive calthrops (fig 14 h) may 



Pig 14 — Modifications of tlie triaxon and tetraxon types a, sagittal tiindnte 
or tnod, 6, caltlirops, c, oandelabia (a polv cladose microcaltluops) , d, a 
spincd microcaltluops , e, Tetiaoladine Lithistid desma 


subdivide into a numbei of terminal spines eandelabm (fig 14 e) , 
01 some or all of them may bifmcate once oi twice and finally 
teimmate by subdividing into numeious variously shaped piocesses , 
such a tetiadadiM desma (fig 14 e) chaiacterizes one division of the 
Litliistid sponges 

Sexradi By the excess oi defect of one oi more rays a senes of foims such 
ate tjqie as aie lepieseuted iii fig 15 aiise In the oxea, which lesults from 



PiQ 16 —Modifications of tlie tnaxon hexactine type a, dagger , 5, «, two 
laneties of pmnnius, d, ampiidisk , e, pentactme, f, staurus, g, dermal 
rhabdus Aftei fechulse 


the snppiession of all lays but tw'o, the sexiadiate chaiaetei is some- 
times pieseived by the axial fibie, winch gives off two oi four pio- 
cesses in the middle of the spicule where the defective aims would 
aiise Let fig 12 c, lepiesent a regular sexradiate spicule wnth its 
four horizontal aims extended beneath the deiims of its sponge, 
the ovei-development of the pioximal lay and a leduetion of the 
distal ray pioduce a form knmvii as the dodges (fig 15 a), the 
snppiession of the proximal ray and the development of spines pio- 
jectmg forw^ards on the distal lay pioduce fhopinmlus (fig 15 5, c) , 
the snppiession of both proximal and distal rays gives the staurus 
(fig 16 f), and the suppression of two of the lemaining horizontal 
rays a deimal rhabdus (fig 15 g) The suppression of a distal ray, 
excessive development of a pioxmial lay, and lecuived growth of 
the remaining lajs pioduce an anchoj In Hyaloneim (glass lope 
sponge) anchois ovei a foot long occm, but their aims oi teeth are 
not lestucted to four, and the axial fibie gives off its processes 
befoie reaching the head of the spicule Such a giapnel helps to 
sup)poit the sponge in the ooze of the sea bed Othei charaotei- 



Fig 16 —a, uncinana , i, clavula , c, soopulana After Schulze 


istic spicules belonging to sponges distinguished by sexradiate 
spicules aie the following —the mcinana (fig 16 u), a spinose 


oxea with the spines all pointing one way , the clamla, a tylotate 
loim with a toothed margin to the head (fig 16 b) , the scopida? la 
(fig 16 c), a besom-shaped spicule wnth tylotate lays, which yaiy 
in numbei from two to eight, the aniphidul (fig 15 d), a shaft 
teiminatmg at each end in a numbei of lecuived lays When the 
sexradiate spicules of the Eexaetmllida unite togethei in a maimei 
to be desenbed latei, tbe lays may be bent in a variety of ways 
out oi the tnaxial type, so that the sexudiate cluiactei alone 
lemams 

MuUiiadiate. Type —The rays of an astei as of othei spicules Mniti 
may be spmed or tylotate In one lemaikable foim known as a radiate 
steii astei (fig 12 p, h], and characteristic of the family Geodiaidm, type 
the rays aie almost infimte m number, and coalesced foi the greater 
part of then length , the distal ends, however, lemain sepaiate, 
and, becommg slightly tylotate, aie pioduced into foui oi fiveie 
culled spines, which giie attachment to connective tissue fibres 
by which adjacent steiiasteis are united togethei 

In one aberrant group of Lithistid sponges {Anomdadim) the 
skeleton is foimed of desmas, which are mnltiradiate, each piesent- 
ing a massive centi urn (with an included cavity) pioduced into a 
variable number (4 to 8) of rays, winch lays terminate in expanded 
ends (fig 12/) 

It IS doubtful w bethel a distinction between megascleies and Micro 
lEicroscleres can be maintamed in the calcareous sponges, unless scleies 
the minute oxeas which occur in Eilhaidia sdmlm, Pol {i6), aie 
to he refeired to this gioup They are widely distributed thiough- 
ont thesihcious sponges, and by then different foims affoid chaiac- 
teis of the highest impoitance in classification 

One of the simplest foims is the sigmspin (fig 17 a, b) , it looks 
like the lettei C oi S, aceoiding to the diiection m which it is 



Pig 17— Microscleies a, 6, sigmaspire view etl m different diieotions,— a, along 
axis, and 6, obliquely, «, toxaspire, d, apiraster, e, samdaster, /, ampin 
aster , g, sigma or eymba , /i, oymba, witli tin ee ptera at eaoli end,— the eential 
one a pioral pteron and tbe lateral, pleural ptera , j, one end of another foiin 
of cyuiba, showing seven ptera, I, monopteral eymba,— pioral ptera only, 
developed at ends, tropidiai pteia much enlarged , 1, oooyni ha, m which pro: ai 
and pleuial ptera have grown towards each other and coalesced , m, ephei 
aster, n, oxyastcr, o, the same, with six actmes, p, the same, with fom 
actines , g, the same, inth two actmes (a eentrotylote imoroxea) , r, micro 
tylote, s, microxea (g, », and s aie reduced asters) , t, rosette 
viewed, its actual form bemg that of a single turn of a cylindueal 
spnal A tmn and a pait of a tmn of a spiral of somewhat higher 
pitch than that of a sigmaspue gives the ioaaspiie (fig 17 c) , a con 
tinned spual groivth through several levolutions giies the poly 
^iie The sigmaspire becoming spmed pioduces the spii astei oi 
spinispirula (fig 17 d ) , this, by losing its cuivatuie, becomes the 
sanid^Cer (fig 17 e), and by simultaneous concentiation of its spines 
into a whoil at each end, the amphastei (fig 17 /) By reduction 

of the spire the spirastei passes into the stelMe oi aster (fig 17 «) 
A thickening about the centie of the astei pioduces the spheiaskr 
(fig 17 m), allied to which is the stenastei. By a leduction in the 
number of its lays the aster becomes a minute calthiops, from which, 
hy increased giowth, the skeletal calthiops may veiy w ell be deiived , 
by fuzthei leduetion to two lays a little ihabdns or microiabd le 
suits, and of this numeious vaiieties exist, of which the oxeate 
mieiorahd is the most inteiesting, since it only diffeis in size fiom 
the commonest of all skeletal spicules, the oxeate oi aceiate ihab 
dus The sigmaspue is foimed as a supeificial spual thickenmg 
m the waU. of a spicule cell oi sclei oblast , as supeificial deposits 
also the next group of spicules, the so-called anchorates, ause 
Take a heu’s egg as the model of a scleroblast, draw lound it a 
hioad meiidionm band, mteirupted only on one side, foi 30° above 
and below the equator , this will represent a tuily C shaped spicule, 
which differs from a sigmaspue hy the absence of spiral twist 
It may be termed a oyrnha (fig 17 g) The back of the “ C ’’ is the 
led or tropw, the points are the pi ows or prorse Now broaden out 
the proia on the eggshell into oval lobes {proral pteres ) , and from 
each pole diaw a lobe midway between the pi ora and the tropis 
{pleural pteres), and a common form of anchorate, the pUiocymba 

XXII — 53 
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results (fig. 17 h). The pterocymba is subject to considerable modi- 
fications ; the prows may be similar {hmnoproral) or dissimilar 
{hetaroproral) •, the pteres may be lamellar or ungual ; additional 
lamellse {tnpidial ptem) may be produced by a lateral outgrowth 
of the keel (fig. 17 Ic ) ; and by growing towards the equator the 
opposed proral and pleural pteres may conjoin, producing a spicule 
of two meridional bands {oocymha ; tig. 17 1). A curious group of 
flesh spicules are the trichiks. In this group silica, instead of being 
deposited in concentric coatings around an axial fibre, forms within 
the scleroblast a sheaf of immeasimably fine fibiiUm or trichites, 
which may be sti'aigbt (fig. 17 »i) or twisted. The trichite sheaf 
may be regarded as a fibrillated spicule. Trichite sheaves form in 
some sponges, as JDraginastra ( 25 ), a dense accumulation within 
the^ cortex. In Hexactinellid sponges the rays of the aster are 
limited to six, arranged as in a primitive sexmdiate spicule, but 
divided at the ends into an indefinite number of slender filaments, 
which may or may not he tylotate, rosettes (fig. 17 1). 

Spongin Spongin is a homy substance, most similar to silk in 
scleres. cbemical composition, from which it differs in being in- 
soluble in an animoniacal solution of copper sulphate 
(cuproso-ammonium sulphate). In Darmnella anrea, F. 
Miiller, it occurs in forms somewhat resembling tri-, 
quadri-, and sex-radiate spicules. But usually the spongin 
skeleton takes the form of fibres, consisting of a central 
core of soft granular substance around winch the spongin 
is disposed in concentric layers, forming a hollow cylinder 
(fig. 23 h). The relative ciiameters of the soft core and 
of the spongin cylinder differ greatly in different sponges. 
The fibres branch so as to form antler-like twigs or bushy 
tree-like growths, or anastomose to form a continuous net- 
work, as in the bath sponge (Mtspmffia officinalis). The 
detailed characters of the network differ with the species, 
and are useful in classification. In lanthella certain cells 
(sponginblasts) become included between the successive 
layers of the spongin cylinder, and their deep violet colour, 
contrasting with the amber tint of the spongin, renders 
them very conspicuous. 

Union of In some sponges the scleres are simply scattered through the 
aoleres mesoderm and do not give rise to a continuous skeleton,— UortfcMwn, 

into a Chondnlla, TIiTotnlus. In. the Oalcarea and many silicious sponges 
skeleton, they are dispersed through the mesoderm, hut so numerously that 
by the overlapping of their rays a loosely felted skeleton is pro- 
duced. _ In the calcareous sponges the spicules are frequently regu- 
larly disposed ; and in the Syeons in particular a definite airange- 


h 


Pig. 1& —Articulate and inarticulate tutar skeletons of calflisponges. ft, articu- 
late ; b, inarticulate skeleton. After Haei^el. 

ment, on two plans, the articsilaie and inaHiautate, can be traced 
in the skeleton of the radial tubes. On the latter plan the triradi- 
ate or quadriradiate spicules, the apical i-ays of which are of con- 
siderable length, are arranged in two sets, one having the basal 
rays lying in the mesoderm of the paragastral wall and the other 
with the corresponding rays in the dermal mesoderm. The apical 
rays of each set lie in the mesoderm of the radial tubes parallel to 
their length, but pointing in opposite directions (fig. 18 6 ). In the 
articulate division numerous spicules, stnaU. in comparison with 
the size of the radial tubes, form a series of rows round the tubes, 
tlleir basal rays lying parallel to the paragastric surface and the 
apical pointing towards the ends of the radial tubes (fig. 18 4 
In the Silicispmgia sheaves of long oxeate spicules radiate from 
the base of the sponge if of a plate-like form, or from the centre if 
globular, and extend to the surface. If frisenes are present their 
aims usually extend within the mesoderm immediately below the 




dermal surface (fig. 19). Single spicules reach from centre to sur- 
face only in small sponges. As the sponge increases in size the 
spicules must either correspondingly lengthen, or fresh spicules 
must be added, if a 
continuous skeleton is 
to be formed. The 
latter is the plan fol- 
lowed in fact : the ad- 
ditional spicules over- 
lap the ends of those 
first formed like the 
fusiform cells in a 
woody fibre. With the 
formation of a fibre, 
often strengthened by 
spongin or bound to- 
gether with connective 
tissue, there appears to 
be a tendency for the 
constituent spicules to 
diminish in size, and 
the length of each in 
the most markedly Fio. 10.— Mode of aiTaiigeiUGnt of spicules in a 
fibrous snono-es is in- young Stellettiil sponge, JJmgmastra norma/ii, 
significant when com- Soli. After SoUas. 
pared with the length of the fibre. The spicular fibre thus 
formed may he simple or ecliinated by spici-ile.s cither similar to 
those which form its mass or different. Moi’e usually they are 
different, and generally styles, often spinose about their origin. 

The spongin which sometimes cements together the spicules of a 
fibre may progressively increase in quantity and the spicules di- 
minish in number, till a horny fibre containing one or more rows 
of small oxeas results. In an echinated fibre the axial spicules 
may disappear and the echinating spicules persist, Finally all 
spicules may be suppressed and the lioniy fibre of the Ceratoso 
sponges results, Tlie homy fibres may next acquire the habit of 
embedding foreign bodies in their substance, though foreign en- 
closures are not confined to the Oemtosa but occur in some SiUei- 
spongias as well. The included foreign bodies may increase in 
quantity out of all proportion to the horny fibres ; and finally the 
^eleton may consist of them alone, all spongin matter having 
disappeared. 

In the Lithistid sponges a skeleton is producocl by the articula- 
tion of desmas into a network. The rays of the desinas (figs. 12/, 

13 s, 14 e) terminate in apophyses, which apply themselves to some 
part of adjacent desmas, either to the centrum, shaft, arms, or 
similar apophyses, and then, growing round them like a saddle on 
a horse’s hack,_ clasp them fiimly without anchylosis. Thus they 
give rise to a ri^d network, in conjunction with which fibres com- 
posed of rhabdus spicules may exist. In the ffexactinellida both 
spicular felts and fibres occur, and in one division (Dictyonina) a rigid 
network is produced, not, however, by a mere clasping of apophyses, 
but by a true fusion. The rays of adjacent spncules overlap and a 
common investment of silica grows over them. 

liistohr/y. 

Tie _ ectoderm usually consists of simple pavement Ecto- 
epitlielial cells {’piimacocytcs), tie margins of wiici can 
he readily rendered visible by treatment witi silver nitrate, 
best by Harmer’s method.^ Tie nucleus and nucleolus 
are usually visible in preparations made from spirit speci- 
mens, tie nucleus being often readily recognizable by its 
characteristic bulging beyond the general surface. In some 
sponges (Tliecaffima) tie epithelium may be replaced 
locally by columnar epithelium, and the cells of both pave- 
ment and columnar epithelium may bear flagella (Aplpilla 
molacea, Oscarellcb lohdaris). The endodenn presents the Endo- 
same characters as the ectoderm, except in the Ascons and derm, 
the flagellated chambers of all other sponges, where it is 
formed of collared flagellated cells or ckoameytes, — ceils 
with a nearly spherical body in which a nucleus and nucleo- 
lus can. be distinguished and one or more contractile vacu- 
oles. The endoderm extends distally in a cylindrical neck 
or colluTfi, which terminates in a long flagellum surrounded 
by a delicate protoplasmic frill or collar (fig. 21 g). In 
Tetractinellidxi^ and probably in many other sponges — cer- 
tainly in some- — the collars of contiguous choanocytes. 
coalesce at their margins so as to produce a fenestrated 
membrane, which forms a second inner lining to the flagel- 

S, F. Hamer, “ On a Metliod for the Silver Staining of Marine 
Objects,” Mit^. Zoolog, iStation irn Ifeapel, 1884, p. 44S. 
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kted chamber (fig 20, ii ) The presence of this membrane 
enables us readily to distinguish the exeurrent from the 



Pig 20 — Choanoeytes mth coalesced collars (i ) Longittidmal section through 
two flagellated chambers of AntM^Ua. communis, Soli , prosopjles, c, 
aphodal canals leading from the flagellated chambers , e, exenrrent canal , 
the tissue surrounding the chambers is sarcenchjme (xS60) (u ) Diagram 
shoiimg the fenestrated membrane (m) produced by coalesced collars of 
choanocvtes After SoUas, “ Challenger ' Mport 


lucurrent face of the chamber, since its convex surface is 
always turned towards the piosopyle In sponges with an 



are microscleres), c, cystenehyme, from Pai^ymatisma goJinstom (partly dia- 
grairmatic) , d, desmacyte, from Dragmastra noniam , e, myocytes in. con 
nexion with eollencytes, from Cvnaehyra larbata , /, thesocyte, from Thenea 
muncaia, g, choanocyte, from Sycandra, raphamis , Tin, sclerohlasts— A, of 
a young oxea, from an embryo of Oraniella cramwm , a, of a fully grown oxea, 
from an adult C cranium, j, orthotnsene, with associated sclerohlast from 
SiOletta , fc, of a tetracladme desma, from Theonella swinhoei , I, of a sigma 
spue, from Gramdla cranium, m, of an orthodragma, from Disynnga dis 
similis , n, of a sterraster, from Geodia harretti Pigs h and g after Schulze, 
the others after Sollas 

aphodal canal system the flagellated chambers usually pass 
gradually into the aphodal canal, but the incurrent canal 


enters abruptly This abrupt termination of the incurrent 
canal appears to mark the termination of the ectoderm 
and the commencement of the endoderm The flagellated 
chambers differ greatly in sifie in diffeient sponges, and 
evidently mamfest a tendency to become smaller as the 
canal system increases in complexity, thus Sycon are always 
larger than Rhagon chambers, and eurypylous than aphodal 
Rhagon chambers In most sponges except tbe Ascons the 
mesoderm is largely developed, and m many it undergoes Meso- 
a highly complex histological differentiation In its com- 
monest and simplest form it consists of a clear, colourless, 
gelatinous matrix in which irregularly branching stellate 
cells or connective tissue corpuscles are embedded , these 
may be termed eollencytes (fig 21a) and the tissue collen- 
chyme In the higher sponges {Gtodm^ StelleUa) it consists 
of small polygonal granular cells either closely contiguous 
or separated by a very small quantity of structureless jelly, 
and in this form may be termed sarcenchyme (fig 20) 
CoUenchyme does not originate through the transformation 
of sarcenchyme, as one might expect, for it precedes the 
latter m development Schulze (a’o), who has compared 
coUenchyme to the gelatinous tissue which forms the chief 
part of the umbrella of “jelly-fish,” describes it as becoming 
granular immediately in the neighbourhood of the flagel- 
lated chambers in the bath sponge, the granules becoming 
more numerous in sponges in which the canal system 
acquires a higher differentiation, till at length the collen- 
cytes are concealed by them According to this view, 
sarcenchyme would appear to originate from a densely 
granular coUenchyme Amoeboid wandering cells or archse- 
ocytes (fig 22) are scattered through the matrix of the 
coUenchyme They evidently serve very different purposes . 
some appear to act as carriers of nourishment oi as 
scavengers of useless or irritant foreign matter, others 
may possibly contribute to the formation of higher tissues, 
some certainly becoming converted into sexual products 
Their parentage and early history are unknown 
A tissue (eystenehyviie) which in some respects lesembles certain 
fonns of vegetable parenchyme ocems ui some sponges, paiticularlj 
QeoAvmdse and othei Tetmet%ndhda, It consists of closely ad- 
jacent large oval cells, ivith thin well-defined walls and fluid 
contents Somewhere about the middle of the cell is the nuolens 
with its nucleolus, supported by protoplasm, which extends from 
it in fine threads to the inner side of the wall, where it spreads out 
in a thin investing film (fig 21 c) Cystenehyme very commonly 
forms a layer just below the skin of some Qeodnmire,, particularly of 
PcLchymaiisma, and, as on teasing the cortex of this sponge a large 
number of refangent fluid globSes immiscible with water are set 
free, it is just possible that it is sometimes a fatty tissue, and if so 
the contained oil most be soluble in alcohol, for alcoholic prepara- 
tions show no trace of it A tissue resembling caitilage, chondrevr 
chyme, occurs in Corticidm (fig 21 h) 

Connective-tissue ceUs or demacytes are present in most Desma 
sponges , they are usuaUy long fusiform bodies, consisting oytes 
of a clear, colourless, often minutely fibrillated sbeath, 
surrounding a highly refnngent axial fibre, which stams 
deeply with reagents (fig 21 cZ) In other cases the des- 
macyte IS simply a fusiform granular cell, with a nucleus 
in the mterior and a fibrillated appearance towards the 
ends The desmacytes are gathered together, their ends 
overlapping, into fibrous strands or felted sheets, which in 
the ectosome of some sponges may acquire a considerable 
thickness, often constituting the greater part of the cortex. 

The spicules of the sponge often furnish them with a sur- 
face of attachment, especially in the Geodinidse, where each 
sterraster of the cortex is united to its neighbours by des- 
macytes, in the manner shown in fig 10 » 

Contractile fibre cells or myocytes occur in all the higher Myo- 
sponges They appear to be of more than one kind Most cytes 
usually they are fine granular fusiform cells with long 
filiform teimmations, and with an enclosed nucleus and 
nucleolus (fig 21 e) In the majority of sponges both ex- 
current and meurrent canals are constricted at intervals 
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by transverse diapbragms or wbich contain myocytes 
concentrically and sometimes radiately arranged. The 
excessive development of myocytes in such a velum gives 
rise to muscular sphincters such as those which close the 
chones of many corticate sponges, such as l*achymatima. 
In this sponge, which occurs on the British shores, the 
function of the oscular sphincters can be readily demon- 
strated, since irritation of the margin of the oscnle is 
invariably followed after a short interval by a slow closure 
of the sphincter. 

Supposed sense-cells or mthacytes (fig. 22) were first 
observed by Stewart and have since been described by 
Von Lendenfeld { 12 ). According to the latter, they are 
spindle-shaped cells, 0-01 mm. long by 0-002 thick; the 
distal end projects beyond the ectodermal epithelium in a 
fine hair or palpocil ; the body is granular and contains a 
large oval nucleus ; and the inner end is produced into 
fine threads, which extend into the collenchyme and are 
supposed — though this is not proved— to become con- 
tinuous with large multiradiate collencytes, which Von I 
Lendenfeld regards as multipolar ganglion cells (fig. 22). 



Fto. 22.— Trausversa seotioa througli the edge of a pore in dendrilh cavenosa, 
Lfd. ; cells in the middle to the right, arclimoo^s ; fusiform cells on 
each side of them, myocytes ; g, above and helow these, with processes 
terminating against the epithelium, gland cells ; fusiform cells terminating 
against the epithelium at s, msthao^ea ; at their inner ends these are con- 
tinuous with ganglion cells. After Von Lendenfeld (x 800). 

More recently he has described an arrangement of these 
cells curiously suggestive of a sense-organ. Numerous 
msthacytes are collected over a small area, and at their 
inner ends pass into a granular mass of cells with well- 
marked nuclei, but with boundaries not so evident ; these 
he regards as ganglion cells. From the sides of the gan- 
glion other slender fusiform cells, which Von Lenderdeld 
regards as nerves, pass into the mesoderm, running tan- 
gentially beneath the skin. The inner end of the ganglion 
is in communication with a membrane formed of fusiform 
cells which Von Lendenfeld regards as muscular. If his 
observations and inferences are confirmed, it is obvious 
that we have here a complete apparatus for the conversion 
of external impressions into muscular movements. 

In most sponges a direct connexion can be traced by 
means of their branching processes between the collen- 
cytes of the mesoderm and the cells of the ectodermal 
and endodermal epithelium and the choanocytes of the 
flagellated chambers. As the collencytes are also united 
amount themselves, they place the various histological 
constituents of the sponge in true protoplasmic continuity. 
Hence we may with considerable probability regard the 
collencytes as furnishing a means for the transmission of 
impulses : in other words, we may attribute to them a 
rudimentary nervous function. In this case the modifica- 
tion of some of the collencytes in communication with the 
ectoderm might readily follow and special aesthacytes arise. 
Fusiform collencytes perpendicular to the ectoderm, and 
with one end touching it, are common in a variety of 
sponges; but it is difficult to trace the inner end into 
connexion with the stellate collencytes, so that precisely in 


those cases in which it would he most interesting to find 
such a connexion absolute proof of it is wanting. 

The colour of sponges usually depends on the presence Pigment 
of cells containing granules of pigment ; though dispersed cells, 
generally through the mesoderm, these cells are most richly 
developed in the ectosome. Pigment granules also occur 
in the choanocytes of some sponges, — Oscarella lohularis 
and Afly&ma aerophoba, for instance. In the latter the 
pigment undergoes a remarkable change of colour when 
the sponge is exposed to the air, and finally fades away. 

In many cases sponges borrow their colours from parasitic 
algffi [Oscillatoria and JUfosioc) with which they are infested. 

The colours of sponge-pigments are very various. They 
have been examined by Krukenberg and Merejknovsky. 
Zoonerythin, a red pigment of the lipochrome series, is one 
of the most widely diffused ; it is regarded as having a 
respiratory function. Reserve cells or thesocytes (fig. 21/) 
have been described in several sponges as well as amylin 
and oil-bearing cells. 

Each spicule of a sponge originates in a single cell Sclero- 
(fig, 21 7^^^), within which it probably remains enclosed 
until it has completed its full growth ; the cell then prob- 
ably atrophies. During its growth the spicule slowly 
passes from the interior to the exterior of the sponge, and 
is finally (in at least some sponges, Geodia, Stelletta) cast 
out as an effete product. The sponge is thus constantly 
producing and disengaging spicules; and in this way we 
may account for the extraordinary profusion of these struc- 
tures in some modern marine deposits and in the ancient 
stratified rocks. Within the latter these deciduous spicules 
have furnished silica for the formation of flints, which have 
been produced by a silicious replacement of carbonate of 
lime ( 26 ). 

The horny fibres of the Ceratosa are produced as a 
secretion of cells known as sponginhlasts, which surround 
as a continuous mantle the sides of each growing fibre, and 
cover in a thick cap each growing point (fig, 23). The 



Pig. 23.~Seotion tlirougli the horny fibre and assoclatad tissues of a horny 
sponge {Dendma). A, longitudinal section ; s, layers of spongiii, surrounded 
at the sides by the lateral mantle of eponginblasLs, and at tlie ends hy the 
terminal cap. A desmacliynmteus shoatli, a, .surrounds the whole (xlSO). 
B, transverse section ; in the centre is tlic soft core, surrouncled by wavy 
spongin layers, the outermost being sunounded by sponginblasts, and these 
by a fibrous sheath; i, part of an inourreut canal lined by tlagellated eul- 
; e, partof an exouiTeiit canal ; /, part of aflagellated chamber (xl50). 


lateral sponginblasts are elongated radially to the fibre ; 
the terminal cells are polygonal and depressed. The latter 
give rise to the soft granular core and the former to the 
spongin-walls of the fibre. Cells similar to the lateral 
sponginblasts, and regarded as homologous with them, 
occur in a single layer just below the outer epithelium of 
some horny sponges {Aplysilla and Dendrilla), and under 
certain circumstances secrete a large quantity of slimy 
mucus (//). 
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Glassification 

Classi The phylum Paiazoa or Spongim consists of two mam 
fication loranches, as follows — 

Biancli A — Branch B — mCROMASTIC- 

TORA TORA 

Class C\LCAREA, Grant Class I — MY^ospoifGlJi, 

Order 1 — Eomocoila, Pol Haeckel 

Older 2 —Fete) oomla, Pol Order 1 —Eahsaicina 

Older 2 — Chondyosma 
Class II — SlLICISPOVGIiB 
Sul) classi— H evactinellid 4, 
0 Schmidt 

Oidei 1 — Lyssacim, Zittel 
Oidei 2 —Dictyonuvii Zittel 
Sub -class 11 — Demospongm, 
Sollas 

Tribe a — Monaxonida 
Order 1 — Monaojim 
Oidei 2 —CeicdoM, Grant 
Tribe I — Tetractmellida, 
Marshall 

Order 1 —GJioi istida, Sollas 
Oidei 2 —LiEmtida, 0 S 

Position By the possession of both sexual elements and a complex histo 
mammal logical structure, and in the charactei of then embryological devel 
kingdom opment, the sponges are clearly separated from the Protozoa , on 
the other hand, the choanoflagellate charactei of the endoderm, 
which it retains in the flagellated chambers throughout the group 
without a single exception, as clearly maiks them off from the 
Metazoa They may therefoie be regarded as a separate phylum 
deiived from the choanoflagellate Injimna, but pursuing for a 
ceitain distance a comse of development parallel with that of the 
Metazoa 

Different views have been propounded by other authors Savile 
Kent regards the sponges as Protozoa (lo) , Balfom suggested that 
they branched off mom the Metazoan phylum at a pomt below the 
Ccelenteia, and considered them as intermediate between Protozoa 
and Metazoa, Schulze regards them as derived from a simple 
ancestral form of Qalentera {sj) , Marshall advocates the view that 
they aie degraded forms derived fiom Coelenterates which were 
already in possession of tentacles and mesenteuc pouches (/^) 
Snbaivi- ^ phylum the Spoiigm aie certainl} divisible into two branches, 
Sion in OKB including the Oakatea and the other the remaining sponges, 
groups bich Yosmaei has termed Noa-Gakm ea, and others Pletho^ongim 
Since, liowevei, the ohoanoeytes of the Oalcaua are usually, if not 
iiiiiversally, laigei than those of other sponges, we may make use 
ot this difference in om nomenclature, and distinguish one branch 
as the Mtgamastictom (izaarlKTup, “seonrgei”) and the other as 
the Miomnastwtma 

Branch A —MEQAMASTICTORA 
Sponges in which the choanocytes aie of compaiatively large 
size, 0 M6 to 0 009 mm in diametei (Haeokel, 6) 

Class CALOAREA 

Cdcaiea Meganiashctora in which the skeleton is composed of calcareous 
spicules 

Older 1 Homoccela — Galcaua m which the endoderm consists 
wholly of choanocytes Examples LeucosoUnw., Bwk , Eomo 
dcinia, Lfd 

Oi del 2 Heteroccel 4 —Galearea in which the endoderm is dif- 
feientiated into pinnacocytes, which hne the paiagastnc cavity 
and excm rent canals, and choanocytes, which areiestrietedto speciM 
lecesses (ladial tubes oi flagellated eliambeis) Examples Sycon, 
0 S , Gmntia, El , Leueonia, Bwk 

Blanch B —MIOEOMASTIOTORA 
{Non-Galcarea, Yosmaer, PletJio^ongise, Sollas) Sponges in 
which the choanocytes are comparatively small, 0 003 mm m 
diameter 

Class I MYXOSPONCfl^ 

My%o~ Microniastictora in which a skeleton or scleres are absent 
-ipongix Ordei 1 HAiisARcm —Myxo^ongwe in which the canal system 
is simple, with simple or branched Sycon or eurypylous Ehagon 
chambers An ectosome sometimes and a cortex always absent 
Examples Eahsarca, Duj , Osearella, Yosm , BajaZus, Lfd 
Ordei 2 OHOifBKOSiNA — Zfyxospongim in which the canal 
system is complicated, with diplodal Ehagon chambers and a 
well-developed cortex Example Chondrosia, 0 S 
The Ealisarmia are evidently survivals fiiom an ancient and 
pnmitive type The simplicity of the canal system is opposed to 
the view that they are degraded forms , we may therefore re^d 
the absence of scleres as a persistent pmnary and not a secondary 
acquired cliaiacter They are as interesting, therefoie, from one 


point of view (absence of scleies) as the Ascons are from another 
(undiflerentiated endoderm) With the GJiondroiim the case is 
different, they differ only from Ghondnlla and its allies by the 
absence of asters , these differ only from the Pethyidm by the 
absence of strongyloreas , and we may very reasonably assume that 
in these three groups we have a senes due to loss of characters, the 
Ghondyillai being reduced Tethyid^ and the Okmidrosim reduced 
Ghondnllse Still as Huxley has well remarked, "classification 
should express not assumptions but facts ” , and therefore till we 
are in possession of more direct evidence it will be well to exclude 
the Ghoiidtosina fiom the Sihcispongiee 

Class 11 SrLICISPOUGI^ 

MwroDxasLietma possessing a skeleton or scleres which are not 
calcareous 

Sub class 1 HEXAOTINBLLIDA 

Silictspongim characterized by sexiadiate silicious spicules Eemcti 
Canal system usually simple, with Sycon chambers Sponge neZhda 
differentiated into ecto-, choano-, and endo some 

Older 1 Ltssaciita — Eexachnellida in which the skeleton is 
formed of separate spicules, oi, if united, then by a subsequent not a 
contemporaneous deposit of silica Examples EupleUella, Owen , 
Aseonema, S Kent , Eyalonetna, Gray , Eossella, Crtr 

Order 2 Dicttonina ~ Eexadvsielhda in which sexiadiate 
spicules are cemented together by a silicious deposit into a con- 
tinuous network pan passu with then foimation Examples 
Fanea, Bwk , Eurete, Marshall, Aph ocalhstcs, Gray, Myhma, 

Giay, Eadylocalyx, Stutchbury 

The Eexadinelhda are a veiy shaiply defined group, impressed 
with marked archaic featuies Ho other /S'lhmjiOTgia possess, so 
far as is known, so simple a syconate canal system The oldest 
known fossil sponge is a membei of the Lyssmna (y and s^), viz , 
Piotospongia, Salter, fiom the Menevian beds, Lower Cambnan, 

St David’s Head, Wales The group is almost woild wide in distii- 
bution, chiefly affecting deep water, fiom 100 to 800 fathoms, but 
often extending into abyssal depths , occasionally, however, though 
rarely, it frequents shallow watei [Gystispongia ^iperstes dredged off 
Yucatan in 18 fathoms) 

Suh-classu DeMOSPONGLS 

Siliaspongix in which sexradiate spicules are absent Dem- 

Tiibe a MONAXONIDA 

Demospongise m winch the skeleton consists either of silicious 
spicules which aie not quadiiradiate, or of horny scleres or m 
eluded foreign bodies, or of one oi more of these constituents in 
conjunction 

Older 1 Monaxona — The skeleton is chauoterized by either 
uniaxial oi polyaxial spicules Examples Atnorphina, 0 S 
(“crumb of bread” sponge), Spongilla, Lmk (" freshwater” 
sponge) , Ghalim, Bwk , Tethya, Link 

Older 2 Ceratosa— T he skeleton consists of horny scleres 
which never include "pioper” spicules, oi of introduced foreign 
bodies, or of both these in conjunction Examples Danovnella, 

E Muller, Euspmgia, Bionnfthe " hath ” sponge) 

TnheJ TETRACTINELUDA 

Demosponqm possessing qnadriradiate or tricene spicules or 
Lithi&tid scleres (desmas) 

Order 1 Ckomstwa —TstiaetineUida mtl. quadruadiate oi 
triaene spicules, which are never articulated together into a iigid 
network Examples Tctilla, 0 S , Thenea, Gray , Geodia, Lmk , 
Deicitvs, Gray 

Order 2 Lithistida — Tetradunelhda with branching scleres 
(desmas), which may or may not be modified tetiad spicides, arti- 
culated together to form a rigid skeleton Tiioene spicules may oi 
may not be present m addition Examples Theonella, Gray , Goral 
listes, 0 S , Azonca, Citr , Vetulma, 0 S 

This large sub-class embiacesthe greatmajoiity of existing sponges 
Its external botmdaries aie fairly well defined, its internal divisions 
much less so, as its various orders and families pass into each other 
at many points ot contact Although there does not appear to be 
much lesemblance between a Lithis&d sponge, such as Theonella, 
a Monaxomd such as Amorphm, and an ordinal y "hath ” sponge 
{Euspmgia), yet between these extremes a long series of inter 
mediate forms exists, so nicely graduated as to lendei their dis- 
ruption mto groups by no means an easy task If the delimitation 
of ordeis is difficult, that of genera is often impossible, so that 
they are reduced to assemblages depending on the tact oi taste of 
the author Thus Polejaeff states that with a single exception 
“ none of the genera of Ceratosa are separable by absolute charac 
ters ” The chief spicules of Momxom aie uniaxial, often accom 
panicd by charactexistio microscleres Although distinguished as a 
group by the absence of qnadriradiate or triEue spicules, two ex 
ceptions are known in which these occur {Tneentnon, Ehlers, and 
Aeamus, Gray) , these, however, present unusual characters which 
suggest an independent origin The canal system of Monaxona has 
not yet been fiiUy investigated , it appears usually to follow the 



Cla'ssifi 
catioa 1 
lamilies 


422 S P 0 K a E S 


enrypylous Rhagon type, but the aphoJal is not unknown The 
Gsiatosa contain all sponges with a homy skeleton, except those 
in which the homy fibies are cored or spmed with silicious spicules 
secreted by the sponge (“proper” spicules), these are arbitrarily 
assigned to the Ilcnaao/ia There is eouvenience in this pioeeed- 
ing, for horny matter is widely disseminated throughout the Demo- 
sponxjiss, occurring even in the Jjithistida, and it freijiiently serves 
to cement the oieite spicules of the Motmxo'iiu mto a fibre, without 
at the same time foiming a piepondeiant pait of the skeleton It 
would be wellnigh impossible to say where the line should be drawn 
between a flbie composed of spicules cemented by spongm and one 
consisting of spongm with embedded spicules, while theie is eom- 
paiatiiely no difficulty in distinguishing between fibies containing 
spicules and fibres devoid of them That the distmetion, howevei, 
IS entiiely aitificial is shown by the fact that, after spicules have 
chsappeared ftom the homy fibre, they may still persist in the 
mesoderm , thus Ton Lendenfeld announces the discovery of micro 
scleres (cymba) in an Aplysillid sponge and of stiongyles in a 
Cacospongia, both horny sponges (A foim inteimediate between 
this AplysilM and the Dssinacidojmlm would appear to be To£o 
ckah'iia, Bidley ) The Oeratosa fieipiiently enclose sand, Fom 
mnifera, deciduous spicules of other sponges and of compound 
Ascidians, and other foieign bodies within the homy fibres of then 
skeleton , they also sometimes attach this material, probably by a 
secretion of spongm, to their outei surface, and thus invest them- 
selves in a thick protective ciust. In some Cejcctosa no othei 
skeleton than that provided by foreign enclosures is present The 
canal system is syconate or eurypylous in the simplei foims and 
iplodal in the higher The Moncmnida make then earliest ap 
peaiance in the Silmiau rocks {Glir>icu.ospmgia, Hinde), and aie 
now found in all seas at all depths. The only sponges inhabiting 
fiesh water belong to this group The TctractiMllidco adheie to 
the MotioMnula at more than one point, and one of these groups 
lias probably been a ftuitful parent to the othei, but which is 
offspring and which parent is still a subject for discussion The 
ChonsMa in its simplest foims presents a euiypvlous Rliagoii 
system, m the higher an aphodal system It is lu this gioup that 
the most highly complex coitex is met with , in the Geodmidsi, 
for instance, it consists usually of at least five distinct layers 
Thus, proceeding outwards, next to the choanosome is a layer of 
thickly felted desmachyme, passing into collenchyme on its innei 
face , then follows a thick stratum of sterrasteis united togethei 
by desmacytes , this is succeeded by a layer of cysteuchyme oi 
other tissue of variable thiekness , external to tins is a single layei 
of small granular cells and associated dermal asteis , and finally, 
the surface is invested by a layer of pavement epithelium The 
Litlmtidat hke the Qoraiosa, are possibly of polyphylitic origin , 
in one gioup (Tetraoladim) the articulated scleies aie evidently 
modified calthrops spicules (see fig 14 e), and associated with them 
aie free hiffliies, which support the dei mis and resemble piecisely 
the tnsenes of the Choi istida, In another group {Rliabdocrqndct) 
the scleres aie moulded on a Moiiasonid base (see fig 13 s) , but, 
associated with them, tiiomes sometimes occur similar to those of 
the Tctracladina Both these gioups aie in all piobability derived 
fiom the Qhonstida,, and a distinct passage can be traced fiom the 
Tetiacladose to the Ehabdociepid gioup In the Mluiddocrepida 
we find forms without tiiienes , these may possibly be clegeneiate 
forms The thud group of Litlustids is derived fiom the Jilidbdo 
crepidct, the Auomocladiue clesma being deiivable from the Rhabdo- 
crepid by a shortening of the main axis into a centrum The 
thick centrum, from which the aims, variable in munbei, on- 

E mate, is hollowed out by a canty, which appears during life to 
ave been occupied by a laige nucleus, like that of a scleiohla&t, 
and it is quite conceivable that the sclerohlast, which m the 
Tetiacladine Litlustids lies in an angle between the arms, may 
have become enclosed m an oveigiowth of silica, from which addi- 
tional aims weie pioduced The constancy with which spicules 
in other sponges maintain then nidepeudence is very sinking 
When once a peisistent cliaractei like this is disturbed, excessive 
vanability may be piedicted, as in the Auomocladiue scleies 
The classification of the sponges into families is shown in the 
n following scheme 

Class CALC AREA 
Oulei 1 HOMOCXELA, Pol 

Family 1. AscoKiDJii, Hk — Smooasla, which are simple or com- 
posite, but never develop radial tubes. Examples Asedta, Hk 
(fig 1) , Zeucosohma, Bwk 

Family 2 Homodeemid*, Lfd ~SmoeceU with ladial tubes 
Example Eomoderma, Lfd. (figs 3, 4) 

Oidei 2 HETEBOCCELA, Pol 
Tube a tSYCOKAEiA ^ 

The flagellated chambers are either radial tubes or cylmdiical 
sacs 

Family 3 Syoonide — The radial tubes open duectly into the 
paiagastue cavity 


Suh-family a Syconina —The ladial tubes are free for then whole 
length, 01 at least distally Examples Syeetta, Hk , Syeon, 0 S 
Sub-family b Hteina, Lfd —The radial tubes aie simple and 
entu ely united The ectosome is differentiated fi om the choanosome 
and sometimes develops into a coitex Examples Grantissa, Lfi , 
Ute, 0 S (fig 5), Syco/hm, Hk , Amphm isciis, Pol 
Sub-family c Grantma, Lfd — The ladial tubes are blanched 
The incmient canal system is consequently complicated An ecto 
some IS present Examples. Gtantw, FI , £[ete7 opegnia, Pol (fig 
4) , Am^ncaulla, Pol 

Family 2 STLLBiBiDm, Lfd —The choanosome is folded The 
flagellated chambeis (which aie paitly ihagose in Vosmaeim) 
commumeate with the paiagastue cavity by excuiient canals 
Examples Polejna, Lfd (fig 6) , Vomaena, Lfd 
Family 3 TBiCHONEELiDis, Caitei —Composite Syllcihdes with 
the oscules and pores occunmg on different parts of the smface 
Example Tachorulla, Crti 

Tube h +LEUCONARIA 

The canal system belongs to the euiypylons Rhagon type 
Family 1 LEtrcoNiDis, Hk — The outer surface is not difeientiated 
into oseulifeious and poiifeious areas Examples Zeucetta, Hk , 
Zmicalks, Hk , Leucoriis, Hk 

Family 2 Eiehakdida!!, Pol —Composite Zeicconai la, with the 
outci smface diffeientiated into special oseulifeious and poiifeious 
aieas Example JEilhmd^ct, Pol 
The auangemeiit adopted above is founded on Ton Lendenfeld’s 
revision (a/) of the classification propounded by Polejaeff (/d), who 
in a masterly survey has tin own an unexpected light on the stiuc- 
tiue and mtei-ielationships of a group which Haeckel has lendeiecl 
famous It should not be oveilooked that Tosmaei (y/) had pie- 
viously explained the stiuctiue of the Lencones How’evei eiioiie- 
ous in detail, Haeckel’s views aie confimed in thou broad outlines, 
and it was with tine insight that he pioiiouncod the Galcaiea to 
offer one of the most luminous expositions of the evolutional theory 
In tins single gioup the development in general of the canal system 
of the sponges is levealed fiom its starting- point in the simple 
Ascon to its almost completed stage in the Leucon, with a complete- 
ness that leaves little fmtliei to be hoped foi, unless it be tlie le- 
quisite physiological exiiknation 

Class MYXOSPOmi^ 

Order 1 HaLISARCDTA 

Family 1 Halisaeoid.®, Lfd —The flagellated chambcis aio 
syconate Examples B'alisa'rcaf'Dw] (with blanched chambers), 
Bajaliis, Lfd (witli simple chambers) 

Family 2 Oscabelmeas, Lfd — The flagellated chambeis arc 
eurypylous and ihagose Example OscaroUa, Tosm 
Older 2 CHOITOROSINA 

Faiinly 1 OnoNDiiosnDjE —With the eliaracteis of the ouler 
Examiile Chondrosta, 0 S 

Class SIZmSPOFGIJE 
Sub class I IIEXAGTINELLIDA 
Oldei 1 tLYSSAOIlSrA 

Family 1 EutlecteelidA!! —The spicules of the deimal niem- 
biane aie “daggeis” (fig 15 a) Examples FvjdeclcUa, Owen , 
Eolamis, E Sch , Ea^rodiotyum, W T 
Family 2 Asconematidai— T he demal spicules are “piunuli " 
(fig 15 6, c) Examples Asconma^ S Kent , Syinpagella, 0 S , 
Caulophm%is, Scliul/e 

Family 3 HYALONEMATiDiG — The dermal spicules aio piiinuli 
and amphidisks (fig 15 d] Example Eyalononia, Gray 
Family 4 tRossEUDiB —The deinial spicules aio goinphi, stauii 
(fig 15/), aiidoxeas Examples Rossolla, Oiti , CiaUio^noipha, 
Gray , Aulochona, E Sell 

Family 5 *RECBPTACULiDAii, Hinde —The distal ray of the 
demal spicules is expanded horizontally into a poljgoual plate. 
Example *Bec(ptacul‘iteb, Defi 

Older 2 IDiCTYONINA 
Sub-oidoi 1 mCJNITARlA 
Uncinate sincules are present 

Tribe a Ceavuearia. 
davulse (fig 18 c) aie present 

Family 1 Farbeiej! — Cliaiacteis those of the tribe Example 
Fanea, Bwk 

Tube b Scopeearia 

The dermal spicules are scopulanae (fig 16 b) 

Family 1 tEimBTiDAii — Blanched anastomosing tubes, or goblet- 
shaped, with lateral outlets Examples Ftmta, Jdarshall , Fen- 
phragetla, Maisliall , Zafmjella, Schulze. 

Family 2 tMBELiTTONiRiE — Tubulai or goblet-shaped, with 
honeyeomh hke walls Example Aphrocalhstos, Gray 

1 An* indicates that the gioup is only known m the fossil state, a f that it 
IS both lecent and fossil. 
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Family 3 tC'HOXELASiiATiD^ — Flat oi beaker-sliaped , straight 
funnel-shaped canals peifoiating the wall peipendiculaily and 
■opening lateially on each side E\ample Okonclasina, Schulze 
Family 4 tVoLMJLiMD^ — ^Tubulai, goblet-shaped, oi massue , 
oiooked canals moie oi less iiregular in then couise Examples 
Volmthiut, Schulze , FieMingut, S Kent 
Family 5 Sclepothammd^ — ^Aiboieseent bodj , perforated at 
the ends and sides by lound nan on radiating canals E-cample 
Fdai othcmiiaus, Maishall 

Sub Older 2 INJERMIA, 

Dictyonma without uucinati, clavnlaa, oi scopulaiicp 
Family 1 tMYLitrsin^ — Depiessecl cup-shaped, a complex 
folding of the nail produces lateial excuiient tubes Exampile 
MylmsKt, Giay 

Family 2 tDACTYLOC^-LYCiDiE — Goblet-shaped oi patenfoim, 
with a thick wall consisting of uumeious paiallel anastomosing 
tubes, of uni&ini bieadth, which terminate at the same level 
wuthm and w ithout Examples Dactyloccdy > , Gi ay , Sdei o^lecjnm, 
0 S , 2Iai gantella, 0 S 

Family 3 +EupypLEGM.^arDiE — Goblet-shaped oi resembling 
eai shaped saucers , the wall deeply folded longitudinally so as to 
pioduce a numbei of dichotomously blanched canals oi covered-in 
giooves Example ErnypUgma, Schulze 

Family 4 tAuLOOYsriD-® — Of massive lounded foim, with an 
axial cavity , wall consisting of a system of obseuiely ladiating 
anastomosing tubes and intervening inter-canals, both intei -canals 
and the external teiminations of the tubes aie covered by a thm 
meinbiane, which is peifoiated by slit -like openings ovei the 
lumina of the tubes, and thus assumes a sieve -like chaiactei 
Examples Aulocystis, Schulze , Oysiispongm, Koemei 
This ariangement of the HeMctiMllida is taken fiom the latest 
woik on the subject, Schulze’s Ft eh^nmai y Repot t on the ‘^Challea- 
gcr" Sexactinellicfa The lefeienee of fossil foims to the families 
here instituted is lendeied difficult by the disappeaiance of the 
leqmsite “guiding" spicules in the process of mmeiahzation A 
levision of the fossil famdies to hung them into harmony with the 
recent has certainly been rendeied necessaiy, hut this is too huge 
a task to undertake in this place 

Sub-class II DEMOSPOKGI^. 

Tube a, Monaxonida 
O lder 1 MONAXONA 

Family 1 Tbthyid^ —Skeleton consisting of ladiately arranged 
strongyloseas (except in the genus Qhondi ilia, which is wnthout 
megascleies) and laige spheiasteis The ectosome is a thick fibioiis 
coitex Examine Tcthya, Lmk , Chondtilla, 0 S 
Family 2 Polymastids — Skeleton consisting of styles ladiately 
aiianged and coitieal tylostyles The oscules in many cases open 
at the ends of long papilte Examples Polymistia, Bwk , Theca- 
phot a, OS , Tiichostemina, Sars 

Family 3 SUBERiTiDis — Skeleton consisting of strongylate oi 
tylotate styles, ai ranged to form a felt The flesh spicules when 

S I esent ai e usually mici orabda oi spiiastei s Examples Subentes, 
fardo , Ohona, Giant , Potenon, Sclilegel 
Family 4 DESMACiDOXiDji — The flesh spicules are cymhas 
Examples E^erella, Tosm , Eesmacidon, Bwk , Oladorhiza, Sais 
Family 5 fHALlOHONERiDiB — The flesh spicules when present 
aie nevei cymhas Examples Eahchotidiia, FI , Raima, OS , 
Ghalina, Bwk , *Fharetiospongia, Soil 
Family 6 Ectyoxid^ —The skeleton consists of fibies echinated 
by pi ejecting spicules Examples Flocanua, Q ^ , Ectyon, , 
Clathtia, O S 

Family 7 +Spoi^gillid® — Ealichotuh idm which are repiodnced 
both sexually and by statoblasts Habitat freshwatei Examples 
Sjjonqilla, Lmk , Ephydatia, Lmk , Patmula, Crti , Fotamolepis, 
Mai shall ^ 

The foiegoing classification is purely piovisional , the group re- 
qmies a complete revision 

Older 2 CERATOSA 

Family 1 DABWlNELLiOiE — Canal system of the euiypylous 
Khagon tj pe FlageUated chambers, pouch-shaped, laige , the sur- 
rounding collenchyme not giannlai Horny fibres with a thick 
core Examples Darwinella, Futz Muller , Aplynlla, FES, 
lanthella, Giay 

Family 2 Spongblid^ — Canal system as in the I)arvmuTl%dse, 
hut the flagellated ehambeis moie oi less sphencal Homy fibres 
with a thin coie, and usually containing foreign endosmes 
Examples Velinea, Vosm , Spongeha, Haido , Psam'mocletna, 
Marshall , Psammopem'ina, Marshall 
Family 3 SpoxGiDiB — Canal system aphodal Chambers small 
and spheucal , suuoundmg collenchyme granular Fibres with a 
thm core Examples Euspotigia, Bionn , Cosevnodernm, Citr , 
Phyllospongia, Ehlers 

1 Freshwater sponges without statohlasts aie excluded from this family, and 
left foi distribution amongst allied marine genera 


Family 4 APlTSXKlDiB — Canal system diplodal , collenchyme 
suuoimding the flagellated ehambeis densely gianulai Fibres 
■with a thick eoie Examples Aiyfaiza, Duch and Mich , Fc/oa- 
gia, Bwk , Aplysina, Haido 

The species of sponge in common use aie thiee, — Eiispongia 
offianalis (Linn ), the fane Tuikey oi Levant sponge , E zimocca 
(0 S ), the haid Zimocca sponge , and Eippoqtongia eguina (0 S ), 
the horse sponge or common bath sponge The genus Euspongia 
IS distinguished by the legulai development of the skeletal netwoik 
throughout the body, its narrow meshes, scarcely or not at all 
visible to the naked eye, and the regular ladiate auangement of 
its chief fibies Eippospongia is distinguished by the thinness of 
its fibies and the labjnnthic cliaiacter of the choanosome beneath 
the skm As a consequence its chief fibies have no legular ladiate 
auangement The species of Euspongia aie distinguished as fol- 
lows In E officinalis the chief fibies aie of diffeient thicknesses, 
iiiegulaily sw'ollen at inteivals, wnthout exception coied by sand 
giains , in E zimocca they aie tliinnei, inoie legulai, and almost 
liee from sand In E officinalis, again, the uniting fibies are soft, 
thin, and elastic, whilst in H zimocca they aie densei and thicker, 
to which diffeience the lattei sponge owes its chaiactenstie bald- 
ness Finally, the skeleton of E officinalis is of a lightei coloui than 
that of E zimocca The common bath sponge [Eippiospongia 
equina) has almost always a thick cake-Iike form , but its specific 
chaiacters aie not yet ftiither defined 

Tnbe b Tethactixellida 
O idei 1 Chobistida 
S ub-oidei 1 SIGMATOPHORA 
The micioscleie is a sigmaspue 

Family 1 Tbtillidzb — The chaiactenstie megascleie is a pro- 
tiiaene Canal system in the lowei forms euiypylous, in the higher 
aphodal The ectosome in the simplex foims is a dermal membrane, 
in the higher a highly differentiated coitex Examples Teiilla, 
0 S , Cramella, 0 S (fig 21 h, T) 

Family 2 Samidai — ^The chaiactenstie megascleie is an amplii- 
trnene Example Samis, Gray 

Suh-oider 2 ASTEROPEORA 
The micioscleie is an aster 

Group 1 Spirasteosa — A spiiastei is usually present 
Family 1 Thbneida:, Cartel — The flesh spicule is a spiiaster 
Canal system eurypylons Ectosome not differentiated to fom a 
coitex. Examples* r/ieiica, Giay (fig 21a, /), Paecillastm {Eor- 
mania), Bwk 

Family 2 tPACHASTUELLiDiE — Canal system euiypylous in the 
lower, aphodal in the higher forms Examples Flatottis, FES, 
Betcitus, Gray 

Group 2 Euastrosa. — S piiasteis are absent 
Family 1 +SrELLETriDm — Canal system ajihodal, but approach- 
mg the euiypylous in the lowei foims The coitex chiefly consists 
of collenchyme m the lower foims , in the higher it is highly diftei- 
entiated Example Stelletta, OS (fig 11), Anaotim, OS , 
Ilyiiastia, Soil 

Family 2 Tbthyim — Although this family has been placed 
m the Mmvaaonvda, this seems to be its moie natmal position 
Gioup 3 SterRAStrosa — A stenastei is present, usually in 
addition to a simple astei 

Family 1 tGEODiNiDiE — ^The megascleies aie paitly tiuenes 
Canal system always aphodal Coitex highly diffeientiated Ex- 
amples Gcodia, Jjaik (fig 21 w), Pac/tj/matiswa, Bwk (fig 21c), 
Oydonium, Muller (fig 10), Erylus, Gray 
Family 2 Piacospongidas — The megascleie is a tylostyle 
TiUEiies aie absent Example Placospongia, Gray 
Sub-oidei 3 MICROSaLEROPEORA 
Microscleies only aie present 

Family 1 Plakinidzg, Schulze — Canal system very simple, 
belonging to euiypylous Rhagoii type Characteiistic spicules 
candelabia Examples FlaJana, F.E S (fig 26) 

Family 2 CoBTloiDiH — Canal system aphodal oi diplodal 
Mesodeim a collenchyme ciowded with oval gianiilai cells , the 
spicules either candelabia, amphitrimnes, oi tinenes uiegulaily 
dispersed iii it Example Oorticmm, 0 S (figs 9, 21 1) 

Family 3 THROMBiDis — Canal system diplodal Spicules tiicho- 
tiisenes Example Thrombus, Soil 
The PadiastTcllidae oi the Qorticidse aie probably the families 
fiom which the Tetiacladme Lithistids have been derived In the 
Tetillidse the characteiistic micioscleie may occasionally fad, hut 
there is never any difficulty in identifpng the sponge m this case, 
as the trisenes are of a very characteiistic foim the aims of the 
protnaenes are slender, simple, and dii acted very much forwards, 
making a very lai ge angle ivith the shaft Mici osclei es, haying the 
form of little globules, are sometimes present with the sigmaspires. 
Older 2 LITHISTIDA, 0 S 
Sub-ordei 1 TETRACLADIEA; Zittefa 
The desmas are modified calthiops spucules 
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Family 1. TETE-iCLADiDiE,— With the characters of the sub- 
order. Examples: yVico/icZZa, Gray (fig. 21^); DfscaiftfraWiBocage; 
*Siphcmia, Parkinson. 

Sub-order 2. RSABBOQRBPIDA. 

The desiuas are of various forms, produced by the grovtth of silica 
over a uniaxial spicule. 

Family 1. MEGAMOpjKiDa).— The desmas are comparatively 
large. Tricenes, usually dicliotrisnes, help to support the ecto- 
some. Microscleres usually spii-asters. Examples : Conrall^tes, 
O.S. ; *Eifalotmgos, Zittel; Lyidnm, O.S.; *Dor\jd&rmm^ Zittel. 

Family 2. MionoMOUiNiDiE.-— The desmas are comparatively 
small. Triiunes and microscleres are both absent. Examples: 
Azorka, Crtr. ; * FcrrucUna, Zittel. 

Sub-order 3. AEOMOCLAJDIXA. 

Desmas with a massive nucleated cenb'um, from which a variable 
number of anus (sS) extend radiately (see fig, 12/). Examples: 
Vdulma, O.S. ; * Astylo^iongia, ^aemat. 

Reproduction, and Embryolop^. 

Fresh individuals arise by asexual gemmation, both 
external and internal, by fission, and by true sexual repro- 
diTction, 

Fission is probably one of the processes by -which com- 
■ pound sponges are produced from sinaple individuals. 
Artificial fission has been practised -with success in the 
cultivation of commercial sponges for the market. Ex- 
ternal gemmation has been observed in Tlwiea, Teihya, 
Polymastia, and Oscarella. A mass of indifferent sponge- 
cells accumulates at some point beneath the skin, bulges 
out, drops off, and gives rise to a new individual. Internal 
gemmation, which results in the formation of a statoblast, 
is only kno-wn to occur in the freshwater Sir(mgillid!&. 
The statoblasts consist of a mass of yolk-bearing 
mesoderm cells, invested by a capsule, which b 
Ephydatia fiuviatilis is composed of an inner 
cuticle of spongiu separated from a similar outer 
layer by an intermediate zone of amphidisks and 
interspersed protoplasmic cells. On. one side of 
the capsule is ahilum which leads into the interior. 

Their development has recently been studied byGbtte, 
with results that eonfii'm the conclusions of Carter (j) 
and Lieherkiihn (/y). Tlie process commences with an 
accumulation of amceboid cells within the mesoderm to 
form a globular cluster; yolk gimniles develop rvithin 
them, especially in those that lie nearer the centre. The 
external cells give rise to the investing capsule; some 
resemble sponginblasts and secrete the inner and outer 
horny cuticle ; others give rise to the amphidisks and 
interspersed cells of the middle layer. Under favourable 
conditions the interior cells creep out through the pore 
of the capsule, and form a spreading heap, which by 
subsequent differentiation gives rise to a young Spmgilla. 

Since the freshwater sponges can only he regai’cled as 
modified descendants of ancient marine sqsecies (prob- 
ably of the family Haliclwnclridm), we may consider the 
internal gemmules, like the similar statoblasts of the 
fresh-wator Folyzoa, as special adaptations to a changed 
mode of life. They appear primarily to serve a protective 
purpose, ensuring the persistence of the race, since they 
only appear in extrema climates on the approach of 
drought, and in cold ones on the approach of winter. 

As a secondary function they serve for the dispersal of v 
the species ; some are light enough to float down, a \ 
stream, but not too far, so that there is no danger of " 
their being carried to sea ; others, wliich are character- , 
ized by large air-chambers, are possibly distributed by '■ 
the wind. 

Both sexual elements may be formed in the 
same individual, e.g., Oscarella loliilaiis, Grantia 
mphams, and many others ; but even in herm- 
aphrodites one or other element usually occurs to 
excess in different individuals, so that some are 


granules ; at first they exhibit lively amoeboid movements, 
but later pass into a resting stage. The cavity of the 
mesoderm within which they are situated becomes lined 



Pig Spermatozoa, a-h, Development of spermatozoa in Sycandm mpli- 
mils, highly magnified ; h, mature spermatozoa. After Polejaeff ( X 792). j, 
A sperm hall in Oscardla lobularis ( x 600) ; A;, an isolated mature spermatozoon. 
After Schulze (xSOO). 

by a layer of epithelium, which may not appear, however, 
till a late stage of segmentation. In Buspongia officinalis 
the ova occur congregated in groups within the mesoderm, 
thus presenting an early form of ovary. The spermatozoa, 
which also develop from wandering amceboid cells, are 
minute bodies with an oval or pear-shaped head and a 
long vibratile tail (fig. 24 h). Each amoeboid cell produces 
a large number of spermatozoa, which occur in spherical 
clusters or sperm-balls. The heads of the spermatozoa, 
as in the Metazoa^ are produced from the nucleus of the 
mother-cell, the tails from the surrounding protoplasm. 

The development in detail is upon two plans. In Gfrmtia 



, . - 1 ,1 ■ 1 . 1 JL'iu. .cu.—Development of a calcareous sponge (%a)ifZroraj)7ift7!'!w). a, ovum ; 6, a, ovum sog- 

predominantiy male and others predominantly mented,— 6, as seen from above, e, lateral view ; d, blaslosphere ; e, ampliiblastula ; /, eom- 
fpTnulp Pnlpiopff fnnnd ruilir ono <snf.h moU fnvrr. mencemeut of tire invagination of the flagellated cells of the ampliiblastula ; ff. gastnila 
, i®- / O^ejaett touna only one snefr male term attached by its oval face ; h, J, young spongo (Ascoir Btaso),-h, lateral view, j, as seen from 
to 100 female forms m Grantia rapliams. In After Sohuize. 


other sponges — Reniera fertilis, Buspongia offidnalis — ^the 
sexes are distinct. The ova develop from archaeocytes or 
wandering amosboid cells, which increase in size and ac- 
quire a store of reserve uourisliment in the form of yolk 


rctplbamis {/j) the nucleus of the mother -cell divides into two 
(fig. 24 &); one of the resulting daughter nuclei undergoes no 
further change, but with a small quantity of peripheral protoplasm 
forms a “ cover-cell” to the other or primitive sperm nucleus and its 
associated protoplasm. The sperm nucleus repeatedly divides, with- 
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out involnng the sunouuding piotoplasm (fig 24 c /) The result- 
ing nuclei at length eea&e to exhibit a nucleolus, and become directly 
tian&foimed into the heads of speimatozoa, the tails are appiopiiated 
by each head fiom the common protoplasmic residue The mother- 
cell in this case undeigoes no increase m volume as development 
pioceeds, and it is not enclosed uitliiii an "endothehal ” laj ei In 
the second and appaiently more usual case ( 20 } no “covei- 
cell " IS formed, but the mothei cell duides and subdii ides, 
protoplasm as well as nuclei, till a vast number of minute 
cells lesults, the nucleus of each becomes the head of a 
spermatozoon and the piotoplasm its tail In this case the 
speiin-ball does inciease in bulk it glows as it de\elops, 
and the cavity eontaiinng it becomes lined by epithelium, 

01 so-called “endothelium" (fig 24 j) No doubt (//) the 
development of the epithelium stands in direct physiological 
connexion uith the giowth of the speim-hall 

Embrjo- Obsciiie as aie the details of this subject, sixflB- 
cient IS known to enable us to make out two chief 
types of development One, common amongst the 
calcareous sponges, and possibly occuinng in a single 
genus {Gummna) of the 2£ic7 oimstwtoi a, is chai- 
acteiized by "tthat is known as the “ amphiblastula ” 
stage, the othei, widely spread amongst the 
Miu oinasUctoni {Remeya, Remiaadon, Eiispongia, 

Spoyigeha, Aphjnlla, Osmyella), is chaiacteiized by 
a “• planula ” stage 

The flist has been most thoroughly investigated in 
OmntM raphamos by Schulze { 20 ) The ovum by lepeated 
segmentation gives use to a hollow vesicle, the wall of 
which is foimed by a single layei of cells — llastos 2 ]heu 
(fig 25 d) Eight cells at one pole of the blastospheie 
now become ditterentiated from the lest, they remain ^ 
lounded in foim, compaiatively laige, and become filled 
with gianules (stoied nutiiment), while the otheis, lapidly ^ 
multiplying by division, become small, cleai, colurauai, ^ 
and flagellated By fuither change the embiyo becomes 
egg-shaped, the granular cells, now increased m numhei 
to thiitj-two, form the bioadei end, and the nnmeious 
small flagellated cells the smallei end. Of the granulai 
cells sixteen are ananged m an eqiiatonal mrdle adjoin- ^ ^ 

ing the flagellate cells A blastosphere tiius differen- 
tiated into two halves composed of diffeient cells is ^ "'vt 

known as an miphiblastula The ampliiblastula (fig 23 c) ^ 
now peiforates the maternal tissue, and is home along an - 
excuiieiit canal to the oscule, wheie it is dischaiged to pio 
the extend and swims about in a whirling lively dance 
It then assumes a moie spheiical foim, a change piemoni- 
toiy of the nest most reinaikable phase of its eaieer In 
this the flagellated layer becomes flattened, depiessed, and 
flnaUy inva^nated wathin the hemisphere of giamilar cells, 
to the innei face of which it applies itself, thus entirely obllteiating 
the cleavage cavity, but by the same piocess originating anothei 


Crelenteiate history as exemplified in the last two events will fuinisli 
an explanation of the remarkable diveigencies which distinguish, 
the two phjla The histoiy of the second 01 planula type has been 
thoiougbly woikedout by Schulze ( 20 } in a little mciustmg Tetrat- 
tinellid sponge {PiaLim monolopha, Schulze) The ovum by regu- 
lar segmentation piroduces a blastospheie, the blastomeres of which 

‘O.-; . 



a, planuh (tlia oential part 


(the invagination cavity) at its expense (fig 25/) The two-layeied 
sac thus pioduoed is a panigastnda , its outei layer, known as the 
epihlast, gives use to the ectodenn, the mner layer or hypoblast to 
the endoderm The paiagastrula next becomes somewhat beehive- 
shaped, and the mouth of the paragastnc canty is diminished in 
size by an ingiowth of the giannlar cells around its maigin The 
laiva now settles mouth downwards on some fixed object, and ex- 
changes a flee for a fixed and stationary existence (fig 25 y) The 
gianulai cells completely obliteiate the oiiginal mouth, and giow 
along then oiitei edge over the surface of attachment in iriegulai 
pseiiclopodial processes, which secuie the young sponge fiimly to 
its seat (fig 25 7i) The gianulai cells now become almost trans- 
parent, owing to the exhaustion of the yolk granules, and allow 
the hjpohlast within to be readily seen, a layer of jelly-like 
mateiial, the iiidimentary mesodeim, is also to be discerned between 
the tuo layei s The spicules then become visible , slendei oxeas 
appeal first, and afteiwaids tii- and q^uadri radiate spicules The 
laiva now elongates into a somewhat cylmdneal form , the distal 
end flattens , and an oscule opens in its midst Poies open m the 
walls , the enclodeimal cells, which had temporaiily lost their 
flagella, reaequne them, at the same time extendmg the charactei- 
istic collai In this stage (fig 25 h, the young sponge corresponds 
to a tiue Ascon, no tiace of radial tubes hemg visible, but a£ they 
characterize the parent sponge they must aiise later, and thus we 
have deal evidence thiougli ontogeny of the development of a 
Sycon sponge fioni an Ascon 

The thiee most striking features m the history of this larva are, 
fiist, the ampliiblastula stage , next the mvagination of the flagel- 
late cells within the gianulai, instead of mvagination m the leverse 
order , and third the attachment of the laiva by the oral instead of 
the ahoral surface Should Schulze be collect m deriving the 
sponges from the Gcelenkra, it is probable that the leversal of the 


inciease in numbei by further subdivision till they become con 
veited into hyaline cylmdiical flagellated cells (fig 26 /) Thus a 

blastosphere is prodiicod consistingwhoUy of similar flagellated cells 
It becomes egg-shaped, and, hitheito coloiiiless, assumes a rose red 
tint, which is deepest ovei the smaller end The laiva (now a 
planula, fig 26 n, by the filling in of the centi al cavity) escapes fi om 
the paient and swims about bioad end foiemost In this stage 
thm sections show that the cleavage cavity is obliteiated, its place 
being occupied by a mass of granulai gelatinous mateiial contain 
mg nuclei (fig 26 b) In fiom one to thiee days aftei hatching the 
laiva becomes attached It then spreads out into a convex mass, 
and a cavity is pioduced within it by the splitting of the oential 
jeBy (fig 26c,c?, coiapa.ie Uucops und. otheis amongst the Ccelen- 
terates) This cavity becomes lined by short cylinducal cells (endo- 
deim), while the flagellated cells of the exteiioi lose then flagella 
and become conveited into pinuacoeytes (ectodeim) The gelatin- 
ous mateiial left betiveen the two layeis now formed acquires the 
characters of true coUenchjTne and thus becomes the mesodeim 
The endodeim then sends off into the mesoderm, as buds, lonnded 
cliambeis, which communicate wath the paiagastiic cavity by a 
wide mouth and with the exteiior by small poies (fig 26 e) An 
oscule is formed latei, and the sponge enteisupon the Ehagon phase 
Subsequent foldings of the sponge-wall give use to a veiy simple 
canal system (fig 26/) In addition to these two well ascei tamed 
modes of development otheis have been deseiibed which at piesent 
appear aberrant In Oscar ella lobulans, 0 S (^y), a cuiious series 
of eaily developmental changes results 111 the foimation of an 
irregular paragastrula, the walls of which become folded (while still 
withm the paient sponge) in a complex fashion, so as to pioduce a 
form m which the mcuiient and exeunent canals appeal to be 
already sketched out befoie the flagellated chambers are differenti- 
ated off In Spongilla Gotte describes the ectoderm as becoming 
entirely lost on the attachment of the larva, so that the future 
sponge proceeds from the endoderm alone As Spoiiplla, howevei, 
XXIT — 54 
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IS a fiesliAvater foim, anomalies m its dei elopment (which lemind 
ns of those m the development of the fieshwatei Hydra) might 
almost he ev;pected 

Jomo Probably lu no other single group is the doctrine ot 
bomoplasy enunciated by Lankester more tellingly illus- 
trated than m the sponges The independent develop- 
ment of similar types of canal system in different groups, 
sometimes within the limits of a single family, is a lemaik- 
able fact In the following table the sign x shows inde- 
pendent evolution of similar types of canal system in 
diflerent groups 



Ascon 

Syoon 

HTiagon 

Eniy 

XI) loim 

Apliodal 

Diplodal 

Class Calcarm 

x 

X 

X 



Older Halisw)ci7'a 


X 

X 



Oidei Moiuuo7ia 



X 
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Older Cc7atosa 


X 

X 

X 

X 

Sub-oiiler 3IuroscU7 0 






pMa 



X 


X 

Ordei Olioisticla 



X 

X 


Family Tehllid^ 



X 

^ 1 



In the gross anatomy of the canal system similai homo- 
plasy obtains j thus, to cite one case amongst many, a 
pecuhai type of canal system chaiacteiistic of Siiihoma 
(Lithistid) occuis also in^wji^oca(Hexactinelhd),;Sc/iwwc?tia 
(Monavomd), and other apparently unrelated genera The 
development of a cortex has likewise taken place inde- 
pendently, but on parallel lines, in the SycoAxdei, Le%- 
miidm, Monaiona, Tetilhdss,, and StelleWidx Calcaieous 
and silioious spicules have evidently an independent his- 
tory, and yet all the chief forms of the former aie repeated 
in the latter Quite as remarkable is the similanty of 
the independently evolved horny spicules of Larmnella 
<m ea to the quadri- and sex-iachate sihcious spicules We 
have now sufficient knowledge of the moiphology and evolu- 
tion of the sponge to furnish the physicist with data for an 
explanation of Qie skeleton, at least in its mam outhnes 
The obvious conclusion fiom this is that vaiiation does not 
depend upon accident, but on the operation of physical 
laws as mechanical in their action here as m the mineral 
woild Another important consequence follows, if homo- 
plasy— 4 e , the independent evolution of similar structures 
— IS of such certain and quite common oecunence in the 
case of the sponges, it is also to be looked foi in other 
groups, and polyphyhtic oiigm, so fai from being improb- 
able, IS as likely an occurrence as monophyhtic origin 

Fhynology and JEtiology 

Tliysio* Under the head of “physiology” we have almost a 

losy blank At present we do not even know what cells of tho 
sponge are primarily concerned in the ingestion of food 
If a living sponge, such as Spongdla, be fed with carmine 
for a few minutes, then immersed in dilute osmic acid, and 
examined in thm sections, its flagellated chambers are 
found to be all marked out as lecl circular patches, and a 
closer investigation shows that the choanocytes, and they 
alone, have ingested the carmine In this way we con- 
firm the earlier observations of Cartel made by teasing 
carmme-fed sponges This might be thought to decide 
the question , but, though it effbctually disposes of Pole- 
jaeff’s argument that the choanocytes do not ingest nutri- 
ment because mechanical disadvantages (conceived a pnon) 
make it impossible, it has not proved a final solution. Von 
Lendenfeld, by feeding sponges such as Aplydlla with 
caimiiie for a longer interval — a quarter of an hour-— finds 
that ammboid cells crowd about the sides and particularly 
the floor of the subdermal cavities, and are soon loaded 
with carmine granules , after a time they wander away to 
the flagellated chambers and there cast out into the ex- 
current canals the carmine they have absorbed, apparently 


in an altered state On the other hand, the choanocytes, 
though they at first absorb the carmine, soon thrust it out, 
apparently in an unalteied state Hence Von Lendenfeld 
concludes that it is the epithelium of the subdermal cavities 
which IS charged with the function of ingestion, and that 
the amceboid cells subsequently digest and distiibute it, 
and finally cast out the worthless residues Theie may be 
much truth in this view, but it reqiiues to be supported 
by further evidence (1) Sufficient proof is not aclduced 
to show that the carmine gianules expelled from the amoe- 
boid cells are leally more decomposed than those rejected 
by the choanocytes (2) There is at present no pioof that 
caimine is a food, oi that if it is sponges will readily feed 
upon it In either case one would expect the amoeboid 
cells to play the part which they perform in othei organisms 
and to remove as soon as possible useless oi iriitant mattei 
from the surface which it encumbers , at the same time 
the choanocytes, not having found the food to then liking, 
would naturally eject it (3) If the choanocytes do not 
ingest food, how does the Ascon feed, since in this sponge 
all the pinnacocytes are external 'Z It is, however, a very 
noticeable fact that, as the organization of a sponge 
inci eases m complexity, the choanocytal layeis become 
1 educed in volume relative to the whole bulk of the 
individual, and it is quite possible that as histological 
diffeientiation pioceeds it may be accompanied by physio- 
logical diffeientiation winch relieves the choanocytes to 
some extent of the mgestive pait of their labours 
The oiigm of the sponges is to be sought for among iEtio- 
the choanoflagellate Infuscn la , and Savile Kent has de- 
scribed a colonial foim of this group which is suggestively 
similai to a sponge Its differ ences, howevei, aie as 
maiked as its resemblances, and have been sufficiently 
pointed out by Schulze (sj) Kent has called this foim 
P7otospongia, a name already made use of, and fortunately, 
as the oiganism is not m any sense a true sponge , the 
present writer proposes, therefore, to call it Samlha, in 
honoin of its discoverer It consists of choanoflagellate 
Inftisona(sQe Peotozoa, vol xix p 858, fig XXI, 15), 
half projecting fiom and half embedded m a structureless 
jelly or blastema, within which other cells of an amceboid 
charactei and reproductive function aie immcised Pio- 
fessor Haddon aiuves at the generalization that conjuga- 
tion amongst the Pioto-oa always takes place between 
individuals of the same older flagellate cells conjugate 
with flagellate, amceboid with amoeboid, but nevei with 
flagellate, while m true sexual repioduction the conjuga- 
tion occuis between two individual cells m different stages 
of their hfe cycle a flagellate cell conjugates with a lesting 
amoeboid cell Now Savilha would appear to be extremely 
neai such, a true sexual process, since the simultaneous 
coexistence of cells in two different stages of life and 
within easy leach of each other — a necessaiy preliminary, 
one would think, to the union— has aheady been bi ought 
about That coalescence between two different histological 
elements should result in products similaily histologically 
differentiated (compaie ainplublastula stage of Calcatea) 
has in it a ceitain fitness, which, however, has still to be 
explamed. The mode by which an oiganism like Scmllia 
might become tiansformed into an Ascon cannot he sug- 
gestively outlined with any satisfactory results till our 
knowledge of the embryology of sponges is moie advanced 
The minute characteis of the flagellate cells of the amphi- 
blastula and other sponge laivse are still a subject for 
reseaich They often possess a neck or colluni, hut the 
existeuce of a full oi collar is disputed Kent asseits 
that it IS present in several embryos which he figures j 
and Barrois makes the same assertion in respect to the 
larva of Oscarella, and illustrates his description with a 
figure On the other hand, Schulze and Marshall both 
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deny its existence, and tlie former attributes Kent’s 
observations to erroi One constant character they do 
possess they aie provided with flagella at some stage of 
tbeir existence, but never "witb cilia Cfliated cells, in- 
deed, are unknown amongst the sponges, and, when pinna- 
cocytes exceptionally acquire vibratile filaments, as in 
Oscaiellft and other sponges, these are invaiiably flagella, 
never cilia An Abcon stage haiing been reached at some 
point in the history of the sponges, the Sycon tubes and 
Ehagon chambers would arise from it by the active pro- 
liferation of choanocytes about regularly distiibuted centies, 
possibly as a result ot generous feeding Vosmaer recog- 
nized as the physiological caube of Sycon an extension of 
the choanocytal layer Polejaeff, relying on Yon Lenden- 
feld’s experiments, which seem to piove that it is the 
pinnacocytes and not the choanocytes which are concerned 
in the ingestion of nutinnent, argues that, as in Sycon 
the pinnacocytal layer is increased relatively to the choano- 
cytal, we have in this a true explanation of the transition 
The existence of Homoder ma, Lfd , howevei, showb that 
in the first stage there was not a replacement of choano- 
cytes by pinnacocytes, but that this was a secondary 
change, following the development of radial tubes, and 
therefore cannot be relied upon to explain them The 
radial tubes having been formed by a prolifeiation of 
choanocytal cells, the reduction of those lining the paia- 
gastiic cavity to pinnacocytes would follow in consequence 
of the poisonous character of the water delivered horn the 
ladial tubes to the central cavity, since this water not 
only parts with its dissolved oxygen to the choanocytes 
It first encounters, but receives from them in exchange 
urea, carbonic aud, and fecal residues The development 
of subdermal cavities is explicable on Yon Lendenf eld’s 
hypothesis 

Dislnhutvon 

Dutnbu Our knowledge of this subject is at present but frag- 
tion m mentaiy , we await fuller information in the remaining 
space , ^ Q sponges obtained by the “ Challengei ” The 

sponges are widely distiibuted through existing seas, and 
flesh water foims aie found in the iiveis and lakes of all 
continents except Austialia, and in numerous islands, in- 
cluding New Zealand Many genera and several species 
are cosmopolitan, and so are most orders 
As instances of the same species occoinng in widely remote 
localities we take the following fiom Polejaeff — Sycon arcticim is 
found at the Bermudas and m the Philippine Islands, as also aie 
Lmconia mitlhforms and LeuciUa uter , Sycon raphanus occurs at 
Tustan da Cunha and the Philippines , Hctcropcgma nodus goi du 
aud Lcicconia duia at the Beimudas and Torres Straits “We do not 
know, however, whethei these species aie isolated in their distiibu 
tion 01 connected by inteimediate localities Of the Calcarea about 
eighty-one species have been obtained from the Atlantic, twenty- 
two from the Pacific, aud twenty two fiom the Indian Ocean , but 
these numbers no doubt depend laigely on the extent to which the 
seveial oceans have been investigated, for the largest number of 
species has been found m the ocean nearest home Schulze states 
that th.Q HexactincUida Inought home by the "Challengei” were 
obtained at seventeen Atlantic stations, twenty seven Pacific, and 
nineteen in the South Seas In the last the number of species 
was gieatest, in the Atlantic least They flourish best on a 
bottom of diatomaceoiis mud. The Gahaiea, and Geratosa are 
most abundant in shallow water and down to 40 fathoms, but 
they descend to fiom 400 to 450 fathoms The Rexaetinelhda are 
most numerous ovei continental depths, %e, 100 to 200 fathoms, 
but they extend downwards to over 2500 fathoms and upwards 
into shallow watei (10 to 20 fathoms) The Litlustida are not such 
deep water foims as the Eemctinellida, being most numerous from 
10 to 150 fathoms Only one or two species have been diedged 
fiom depths greater than 400 fathoms, and none fiom 1000 fathoms 
The Gkonstida lange fiom shallow water to abyssal depths A 
cliaracteustic deep-sea Clioustid genus is Th&nm, Giay (= Wymlle 
Thompsoma, "Wright , Dormlha, Kent) This is most frequently 
dredged fiom depths of fiom 1000 to 2000 fathoms , but it extends 
to 2700 fathoms on the one hand and to 100 on the other 
in time Until about 1876 one of the chief obstacles to the inter- 


pretation of fossil sponges arose from a singular mineral 
replacement which most of them have undergone, leading 
to the substitution of calcite foi the silica of which their 
skeletons were oiigmally composed This change was de- 
monstrated by Zittel (ss) and SoUas (^4), and, though it 
■was at first pronounced impossible, owing to objections 
founded on the chemical nature of sihca, it has since be 
come generally lecogmzed These observers also showed 
that the fossil sponges do not belong to extinct types, but 
are assignable to existing orders Zittel m addition sub- 
jected laige collections to a careful analysis and marshalled 
them into order with remarkable success Since then 
several pafeontologists have w oiked at the siibj ect, — Pocta, 
Dumkowski, and Hinde (7), who has published a Cata- 
logue — which is much more than a catalogue — of the 
sponges preserved in the Butish Museum The result of 
their labours is m general terms as follows Fossil sponges 
aie chiefly such as from the coarseness or consistency of 
then skeletons would be capable of preservation in a minei- 
alized state Thus the majority are Jlexactmelhda, chiefly 
Du-tyonvua. , Tetyactimlhda, chiefly Litlmhda, and Gal- 
atrea, chiefly Leuconcii la Monaxomd sponges rarely occui , 
the most ancient is Ghmacospongia, Hinde, found in Sil- 
urian rocks A very common Halichondroid sponge of this 
group (Fhay et) ospongia Btiahani, Soli ) occurs in the Cam- 
biidge greensand, it owes its preservation to the collection 
of its small oxeate spicules into dense fibres The Choi istiduy 
though not so common as the Lithistids, are commoner 
than the Monaxonids, particularly m Mesozoic strata 

The distiibution of fossil sponges m the atiatified systems may 
be summaiizecl as follows Caloarfa —Eomoccsla, none Eeta 0- 
ecela, a Syconid, in the Jmassic system Numerous Leuconana 
fiom the Devonian upwards MvxospoxQiiE — None , not fitted 
for pieseivation Hexactinellida —Lyssacma, from the Lonei 
Cambnan niiwaids Diciyonma, commencing in the Siliium , most 
uumeious in the Mesozoic gioup , still existing Moxaxonida — 
Eonaxom, fiom the Silunan upnaids Cmatosa, none, few aie 
fitted foi pieseivation TEfRACTiNELLiDA —Chomtida, fiom the 
Caibomfeioiis upwards , most niimeioiis in the Cietaceous system 
Lithistida, fiom the Silunan upwards , most numeious in the 
Mesozoic group In ancient tunes the Hexaetmellids aud Lithistids 
seem not to have been so comparatively uncommon in shallow 
water as they aie at the present day Thus, in the Lower Jurassic 
stiata of the south-west of England we find Dictyonine Hexaetinel- 
hds, Lithistids, and Leuconaiian Oalcarea associated togethei ni a 
shelly bieccia and in company with littoral shells, such as Patella 
and TiocJnis. Seveial Palreozoic Hexaetmellids actually oooui in a 
fine-grained sandstone Of the Chalk, which is the gieat mine of 
fossil sponges, we must speak uath caution, omng to the insufficiout 
evidence as to the depth at which it W'as deposited 

As shown by Proiospongia, the phylum of the sponges was in 
existence m veiy early Camhiian times, and piobably much eailiei 
Before the end of the Silurian penod its mam blanches had spread 
themselves out, and, developing fiesh shoots since then, they have 
extended to the piesent day Of the offshoots none of lughci value 
than families aie known to have become extinct, and of these 
decayed blanches theie aie very few The existence m modem 
seas of the Asconidse, which must suiely have branched off veiy 
near the base of the stem, is auothei ciiiious instance of the per- 
sistence of simple types, which w'ould thus appeal not to he so vastly 
worse off in the stiuggle foi existence than then moie highly 
oiganized descendants 
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Oommtce 

]Vlien the living mattei is lemoved fioia a Ceratose 
sponge a network of elastic horny fibies, the skeleton of 
the animal, remains beliiiid This ib the sponge of com- 
merce Of such sponges the softest, finest m texture, and 
most valued is the Turkey or Levant sponge, Euspongut 
o^malis, Lm The othei two vaueties are the Jhppo- 
spongia egvmct^ 0 Schmidt, and the Zmiocca sponge, 
Euspongia simocca, 0 S , which is not so soft as the othei s 
DistrAu- (see p 423 above) All three species are found at from 2 
tion to 1 00 fathoms along the whole Meditenaaiean coast, mclud- 

mg its bays, gulfs, and islands, except the westein half of 
its northern shores as far as Yemce and the Balearic Isles, 
Corsica, Sardinia, and Sicily Bath sponges occur around 
the shores of the Bahamas, and less abundantly on the north 
coast of Cuba They are of several kinds, one not dis- 
tinguishable from the fine Levant sponge, others, the 
“yellow” and “haidhead” varieties, resemble the Zimocca 
sponge, and of horse sponges there appear to be several 
varieties, such as the “ lamb’s-wool ” and the “velvet” 
sponge {Htppospongia gossypiim and ff meandnfo')m&) 
The fine bath sponge occuis on the shoies of Australia 
(Torres Straits, the west coast, and Port Phillip on the 
south coast) A sponge eminently adapted for bathing 
purposes (CoiNwde7ma Imuginosum, Crtr , Euspongia 
jnathivsM, Lfd ), but not yet brought into the market, 
occurs about the South Caroline Islands, where it is actu- 
ally m use, and at Poit Phillip m Austialia The fine 
bath sponge occurs m the North Pacific, South Atlantic, 
and Indian Oceans, so that its distribution is world-wide 
Tislung The methods employed to get sponges from the bottom 
of the sea, where they grow attached to rocks, stones, and 
other objects, depend on the depths from which they are 
to be brought In comparatively shallow water they may 
be loosened and hooked up by a harpoon, at greater 
depths, down to 30 or 40 fathoms, they are dived foi , and 
at depths of from 50 to 100 fathoms they are diedged 
with a net The method of harpooning was the earliest 
practised, and is still carried on in probably its most 
primitive form by the Dalmatian fishermen Small boats 
are used, manned by a single harpooner with a boy to 
steer, when, however, the expedition is to extend over 
night the crew is doubled The harpoon is a five-pronged 
fork with a long wooden handle, and if this is not long 
enough another harpoon is lashed on to it The Cieek 
fishers use a large boat fmmshed with two or three smaller 
ones, from which the actual haipoonmg is earned on , the 
crew numbers seven or eight One of the chief difficulties 
is to see the bottom distinctly thiough a troubled surface 
The Dalmatian fishers thiow a smooth stone dipped m oil 


a yard or so in front of the boat , the stone scatters diops 
of oil as it flies and so makes a smooth track for the “ look- 
out ” The Greeks use a zinc-plate cylmdei about 1] feet 
long and 1 foot wide, closed at the lower end by a plate of 
glass, which is immersed below the surface of the sea , on 
looking through this the bottom may be clearly seen even 
in 30 fathoms This plan is also adopted in the Bahamas, 
where harpooning earned on after the Gieek system gives 
employment to over 5000 men and boys 
The primitive method of diving with no othei appaiatus 
than a slab of stone to serve as a sinker and a cold to 
communicate with the surface is still practised in the 
Mediterranean The divei cairies a net round his neck 
to hold the sponges On reaching the bottom he hastily 
snatches up whatevei sponge he sees After staying clown 
as long as he is able — an inteival which varies from two 
to at the most thiee mmutes— he tugs violently at the 
cold and is rapidly drawn up On entering the boat from 
depths of 25 fathoms he quickly recovers fiom the effects 
j of his plunge after a few powerful respirations , but after 
working at depths of 30 to 40 fathoms oi more he reaches 
the suiface m a swooning state At the beginning of the 
season blood usually flows fiom the mouth and nose after a 
descent , this is regarded as a symptom of good condition , 
should it be wanting the diver will scai cely veiitiu e a second 
plunge for the lest of the season The woik is seveia, and 
fiequently the dzvei leturns empty-handed to the boat 
Diving IS usually cained on in the summer months, in 
wmtei it is too cold, at all events without a diving-diess 
The ordinary divei’s dress with pumping appaiatus is 
largely used by the Greeks The diving is cained on 
from a ship manned by eight or nine men, including one, 

01 larely two, divers At a depth of fiom 10 to 1 5 fathoms 
the diver can remain undei foi an hour, at gieatei depths 
up to 20 fathoms only a few minutes , the consequences of 
a longer stay are palsy of the lower extremities, stneture, 
and other complaints Dredging is chiefly carried on along 
the west coast of Asia Minor, principally in winter afiei 
the antumn storms have tom up the seaweeds covering 
the bottom The mouth of the dredge is 6 yaids wide 
and 1 yaid high, the net is made of camel-hair cords of 
the thickness of a finger, with meshes 4 niches squaio It 
is drawn along the bottom by a tow-hne attached to the 
bowsprit of a sailing vessel or hauled in from the shoie 
Prompted by a suggestion made by Oscai Schmidt, that Cultivo, 
sponges might bo artificially propagated fiom cuttings, tier 
the Italian Govermnent supplied funds foi expeiiinents to 
determine the feasibility of cultivating sponges as an in- 
dustrial pursuit A station was established on the island 
of Lesina, off the Dalmatian coast, and expenmeuts weie 
earned on there for six yeais (1867-72) undei the supei- 
intendence of Yon Buccich. The results weie on the whole 
successful, but ail expectations of ci eating a new souico 
of income for the sponge-fishers of Dalmatia weie defeated 
by the hostihty of the fishers themselves 
The details of the method of sponge-farming as practised 
by Yon Buccich are briefly as follows The selected speci- 
mens, wliich should be obtained iii as uninjured a state as 
possible, are placed on a boaid moistened with sea watei 
and cut with a knife oi fine saw into pieces about 1 inch 
square, care being taken to preserve the outer skin as in- 
tact as possible The opeiation is best performed in winter, 
as exposure to the am is then far less fatal than in summei 
The sponge cuttings arc then trepanned and skewered on 
bamboo rods , the lods, each bcaung three cuttings, aio 
seemed in an upright position between two parallel boards, 
which are then sunk to the bottom of the sea and weighted 
with stones In choosing a spot for the sponge-farm tho 
mouths of rivers and proximity to submarine springs must 
be avoided, mud in this case, as in that of leef-bmlding 
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corals, IS fatal A favourable situation is a sheltered bay 
ivith a rocky bottom overgrown with green seaweed and 
freshened by gentle waves and currents So favoured, 
the cuttings grow to a sponge two or three times their 
original size in one year, and at the end of fi\e to seven 
yeais aie large enough for the market Similar experi- 
ments with similar results have more recently been carried 
on in Florida The chief drawback to successful sponge- 
farming would appear to be the long interval which the 
cultivatoi has to wait for his first crop 
Piepara After the sponge has been taken from the sea, it is ex- 
tion for posed to the air till signs of decomposition set in, and 
irarcet Without delay either beaten with a thick stick or 

trodden by the feet in a stream of flowing water till the 
skin and other soft tissues are completely removed If 
this process is postponed for only a few hours after the 
sponge has been exposed a whole day to the au it is almost 
impossible to completely purify it After cleaning it is 
hung up in the air to dry, and then with others finally 
pressed into bales If not completely dried before pack- 
ing the sponges “heat,” orange yellow spots appearmg on 
the parts attacked The only remedy foi this is to unpack 


the bale and remove the affected sponges The orange 
eolouied spots pioduced by this “pest,” or “cholera” as 
the Levant fishermen term it, must not be confounded 
with the brownish red colour which many sponges natu- 
rally possess, especially near their base The sponges on 
reaching the wholesale houses are cut to a symmetrical 
shape and further cleaned The light -coloured sponges 
often seen in chemists’ shops have been bleached by 
chemical means which impair their durability Sponges 
are sold by weight , sand is used as an “adulteration ” 

It is difficult to obtain recent statistics as to the extent 
of the sponge tiade , the following table gives a summary 
of the sponges sold in Trieste, the gieat European sponge 
market, in the year 1871 — 



1 For E\port 

1 For Home Consumption j 

Description ot Sponge 

i 

Value m£ 

Mean puce 
per pound 

Value in £ | 

Mean pi ice 
per pound 

Horse sponge 

£60,000 

6s 

£4400 

6s 

Zimoeca sponge 

20,000 

Os 

550 


Pine Le\ ant sponge 
Pine Dalmatian sponge 

20,000 

2,000 

14s 

8s 

960 

141, 
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SPONSOR The presence of some suitable sponsor 
or sponsors to give the answers reqmred and undertake 
the vows involved would seem to be almost essential to the 
light adimmstration of the sacrament of baptism, in the 
case of infants at least In this aspect, however, as m 
many others, the early history of the development of the rite 
of baptism remains obscure The Greek word for the 
person undertaking this function is dvd8o;^o9, to which the 
Latin susceptor is equivalent The word “ sponsor ” in this 
ecclesiastical sense occurs for the first time, but incidentally 
only, and as if it were already long famihar, m TertuUian’s 
treatise Le BapUsmo (c 18), where, argmng that in certam 
cncumstances baptism may conveniently be postponed, 
especially in the case of little children, he asks, “Foi 
why IS it necessary that the sponsors likewise should be 
thrust into danger, who both themselves by leason of 
mortality may fail to fulfil their promises, and may also 
be disappointed by the development of an evil disposition 
[in those for whom they become sponsors] There is 
nothing to make it unlikely that the sponsors here alluded 
to may have been in many cases the actual parents, and 
even in the 5th century it was not felt to be inappropriate 
that they should be so , Augustine, indeed, m one passage 
appears to speak of it as a matter of course that parents 
should bung their children and answer for them “tanquam 
fidejussores” adBomf,9S) The compara- 

tively early appearance, however, of such names as corn- 
pat? es, co7mmt?es, propat? es, promatres, patr'iTVb, matiinse is 
of itself sufficient evidence, not only that the sponsoiial rela- 
tionship had come to be regarded as a very close one, but 
also that it was not usually assumed by the natmal paients 
How very close it was held to be is shown by tbe Justini- 
anian prohibition of marriage between godparents and 
godchildren On the other hand, the anciently allowable 
practice of parents becommg sponsors for their own children 
seems to have hngered until the 9th century, wffieu it was 
at last formally prohibited by the council of Mainz (813) 
Eor a long time there was no fixed rule as to the necessary 
or allowable number of sponsors, and sometimes the number 
actually assumed was large By the council of Trent, 
however, it was decreed that one only, or at most two, 
these not being of the same sex, should be permitted The 
rubric of the Church of England according to which “there 
shall be for every male child to be baptized two godfathers 
and one godmother, and for every female one godfather 
and two godmothers,” is not older than 1561 j in the 


Catechism the child is taught to say that he received his 
name from his “ godfathers and godmothers ” At the 
Eefoimation the Lutheian churches retained godfathers and 
godmothers, but the Refoimed churches reverted to what 
they beheved to be the moie primitive lule, that in ordi- 
nary circumstances this function should be undertaken by 
a child’s proper parents All churches, it may be added, of 
course demand of sponsors that they be in full communion 
In the Church of Rome priests, monks, and nuns aie dis- 
qualified fiom being sponsors, either “because it might 
involve their entanglement in woildly affairs,” or more 
probably because every relationship of fatherhood or 
motherhood is felt to be in then case inappropriate 
SPONTINI, Gasparo Luigi Pacifico (1774-1851), 
dramatic composer, was boin at Majolati (Ancona) in Italy, 
14th Novembei 1774, and educated at the Conservatorio 
de’ Turchim at Naples under Sala, Tntto, and Sahen 
After producing some successful operas at Rome, Floience, 
Naples, and Paleimo, he settled in 1803 at Pans His 
reception in the French capital was anything but flatter - 
mg His first comic opera, Juhe^ proved a failure , his 
second, La Petite Maison, was hissed Undaunted by 
these misfortunes, he abandoned the light and somewhat 
frivolous style of his earher works, and in Milton, a one- 
act opera produced m 1804, achieved a real success 
Spontim henceforth aimed at a very high ideal, and during 
the remamdei of his life strove so earnestly to reach it 
that he frequently remodelled his passages five or six times 
before permitting them to be performed in public, and 
wearied his singers by introducing new improvements at 
every rehearsal His first masterpiece was La V estate, 
completed m 1805, but kept from the stage through the 
opposition of a jealous clique until 15th December 1807, 
when it was produced at the Acad^mie, and at once took 
rank with the finest works of its class The composer’s 
second opera, Ferdinand Co? tee, was received with equal 
enthusiasm m 1809 , but his third, Olympia, was much 
less warmly welcomed m 1819 
Spontim had been appointed in 1810 director of the 
Italian opera , but his quarrelsome and grasping disposi- 
tion led to his summary dismissal in 1812, and, though 
reinstated in 1814, he voluntarily resigned his post soon 
afterwards He was in fact very ill fitted to act as 
director, yet on 28th May 1820, five months after the 
failure of Olympia, he settled in Berlin by invitation of 
Frederick William III , commissioned to superintend all 
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mv&ic i)erfomecl at tlie Prubsian court and compobe two 
new grand operas, or three smaller ones, every three years 
But he began by at once embroiling himself with the in- 
tendant, Count Bruhl Spontini’s life at Berlin may be 
best described as a ceaseless struggle for precedence, under 
circumstances which rendered its attainment impossible m 
the sense m which he desired it Yet he did good work, 
and did it well 2>^e Veitahn, Fetdtnmul Cortez, and 
Olympia— last two entirely remodelled—were produced 
with great success m 1821 A new opera Fouimalml, 
founded ou Moore’s Lcdlci HooUi, was performed m 1822, 
and another, entitled Alador, in 1825 , and in 1826 
Spontini began the composition of Aynes von Rohenstaufen, 
a work planned on a grander scale than any of ^his former 
efforts The first act was performed in 1827, and the 
complete work in three acts graced the marriage of Prince 
William in 1829 Though the G-erman critics abused it 
bitterly, Agnes mn Hohenstnufen is undoubtedly Spontini’s 
greatest work In breadth of conception and grandeui of 
style It exceeds both Die Yestalin and Ferdinand Corte>, 
and Its details aie worked out with untiring conscientious- 
ness, yet Spontmi was utfceily chssatisfied with it, and at 
once set to woik upon an entire revision, which on its repre- 
sentation in 1837 was in many paits scarcely lecogmzable 
by those who had heaid the 02 iera in its original form 
This was his last great woik He several times began 
to rewrite his early opera, ATilton, and contemplated the 
treatment of many new subjects, such as Sappho, La 
Qol^ne d’Achille, and othei classical myths, but with no 
definite result He had never been poi>ular in Berlin , 
and he has been accused of endeavouiing to jirevent the 
performance of Ewyanthe, Oieron, Die Hochzeit des 
Camacho, Jessonda, Mdbert the Demi, and other works of 
genius, through, sheer envy of the laurels won by their 
composers But the critics and levieweis of the period 
were so closely leagued together against him that it is 
difficult to know what to beheve After the death of 
Frederick William III in 1 840, Spontini’s conduct became 
so violent and imperious that lu 1842 Frederick William 
IV. dismissed Inm, with power to retain his titles and 
live wherever he pleased m the enjoyment of his full 
salary He elected to settle once more in Pans, after a 
short visit to Italy , hut beyond conducting occasional per- 
formances of some of his own works he_ made bub few 
attempts to keep his name before the public In. 1847 he 
revisited Berlin and was invited by the king to conduct 
some performances during the winter In 1848 he became 
deaf In 1850 he retired to his birthplace, Majolati, and 
died there on 14th January 1851, bequeathing aU he pos- 
sessed to the poor of his native town 
SPOONBILL The bird now so called was foimerly 
known in England as the Shovelard or Shovelar, while that 
which used to hear the name of Spoonbill, often amplified 
into Spoon-bdled Duck, is the Shoveleb (see vol xxi 
p 842) of modern days — the exchange of names having 
been effected, as already stated {loc cit ) about 200 years 
ago, when the subject of the piesent notice — the Platalea \ 
leucorodia of Lmnseus as well as of recent writers — was 
doubtless far better known than now, since it evidently 
was, from ancient documents, the constant concomitant 
of Herons, and with them the law attempted to protect 
it ^ Mr Halting [Zoologist, 1886, pp 81 et seq ) has cited 
a case from the ‘‘Year-Book” of 14 Hen VIII (1523), 

^ Nofchtng shows better the futility of the old statutes for the 
protection of birds than the fact that in 1534: the taking of the eggs 
of Herons, Spoonbills (Shovelars), Cranes, Bitterns, and Bustards was 
visited by a heavy penalty, while there was none for destioying the 
parent birds m the breeding-season All of the species just named, 
except the Heron, have passed away, while there is strong rea.son to 
think that some at least aught have survived had the principle of the 
Xentical law (Deut xxii 6) been followed 
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wheiem the then bishop of London (Cuthbert Tunstali) 
maintained an action of trespass against the tenant of 
a close at Fulham for taking Herons and “Shovelais” 
that made their nests on the trees therein growing, and 
has also printed {Zoologist, 1877, pp 425 et seq ) an old 
document showing that “ Shovelars ” bred in certain woods 
in west Sussex in 1570 Nearly one hundred years later 
(circa 1662) Sir Thomas Browne, m his Account of Birds 
found in IL<yrfolh {Worls, ed Wilkin, iv pp 315, 316), 
stated of the “Platea or Shouelard” that it formerly 
“built in the Herneiie at Claxton and Beedham, now 
at Trimley in Suffolk ” This last is the latest known 
proof of the breeding of the species in England , but more 
recent evidence to that effect may he hoped for from other 
souices That the Spoonbill was in the fullest sense of 
the word a “native” of England is thus incontestably 
shown, but for mauy yeais past it has only been a. 
moie or less regular visitant, though not seldom in con- 
siderable mimbeis, which would doubtless, if allowed, once 
more make then home there , but its conspicuous appear- 
ance lendeis it an easy mark for the greedy gunner and 
the contemptible collectoi What may have been the 
case foimeily is not known, except that, according to 
Belon, it nested in his time (1555) in the holders of 
Britannyand Poitou, but as regaids north-western Europe 
it seems of late years to have bred only m Holland, and 
there it has been deprived by drainage of its favouiite 
resorts, one after the other, so that it must shortly become 
merely a stranger, except m Spam oi the basin of the 
Danube and other jiarts of south-eastern Euroiie 
The Spoonbill langes over the gi eater part of middle and southeni 
Asia,^ and breeds abundantly in India, as well as on some of the 
islands m the Bed Sea, and seems to be losident thioughont 
Noithein Afiica In Southom Afiica its place is taken by an 
aihed species with led legs, P enstata oi ienvir osins, which also 
goes to Madagascar Australia has two othei species, P regia m 
nielanorhynchus, with black bill and feet, and P flampes, in which 
those parts are yellow The very beautiful and wholly diffeienl 
P ajaja is the Eoseate Spoonbill of Ameiiea, and is the only one 
found ou tliat continent, the tropical oi juxta-tropical paits of 
which it inhabits The rich pink, deepening in some parts into- 
crimson, of nearly all its plumage, together with the yellowish 

S een of its bare head and its lake-colouied legs, sufficiently marks 
is bud, but all the otliei species are almost wholly clothed in 
pure white, though tho English lias, when adult, a fine buff pectoial 
band, and the spoon-shapsd expanse of its bill is yellow, contiast- 
ingwith the black of the compiessed and basal jioition Its legs 
are also black In the bleeding season, a pendent tuft of white 
plumes furfchei ornaments the head of both sexes, but is longest in 
the male The young of the yeai have the pnmary quills daxk- 
coloured 

The Spoonbills form a natural group, Plataleidse, allied, 
as before stated (Ibis, vol xii p 606), to the Ibididae, 
and somewhat more distantly to the Storks (see Stork), 
— all belonging to the Pelargomorplise of Prof Huxley. 
They breed in societies, not only of their own kind, but 
m company with Herons, either on trees or in reed-beds, 
making large nests m which are commonly laid foui eggs, 
— white, speckled, streaked, oi blotched, hut never very 
closely, with light red Such breeding-stations have been 
several tunes described, and among the moie recent 
! accounts of one of them are those of Messrs Sclater and 
W A Forbes (Jhu, 1877, p 412), and Mr Seebolim 
(Zoologist, 1880, p 457), while a view of another Las 
been attempted by Schlegel (Fb^ Federland, taf xvii ) 
The latest systematic revision of the group is by Dr 
Reichenow (Jown fur Omithologie, 1877, pp 156-169), 
but hi3 views have not been wholly accepted in the 
present article (a. bt ) 

® Ornithologists have been iii doubt as to the recognition of two 
species from Japan described by Temmmck and Scblegel under the 
names of P major and P minor Lately it has been suggested that 
the former is only the young of P leucorodia, and the latter the young 
of the Australian P tegia 
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SPORADES, the islands “scattered” (as the name, 
from orTreLpsLv, “ to soAv,” imports) about the Greek Archi- 
pelago, are distinguished on the one hand from the Cyclades, 
which are grouped around Delos, and on the other from 
the islands attached, as it were, to the mainland of Europe 
and Asia The distinction is not in either case a very 
definite one, and hence both ancient and modern writers 
differ as to the list of the Sporades Details of classifi- 
cation are given by Tursian (GriecJienland, u 348 sq) 
The Doric Sporades — Melus (Melos),^ Pholegandrus, 
Sicinus, Theea, Anaphe, Astypal^a, and Cos — weie by 
some considered a southern cluster of the Cyclades In 
modem times the name Sporades is more especially 
applied to two groups — the Northern Sporades, which lie 
north-east of Negropont (Euboea), along with which they 
constitute a nomarchy of the kingdom of Greece , and the 
Southern Spoiades, lying off the south-west of Asia Minor, 
and included in the Turkish vilayet of the “Islands of 
the White Sea ” The Northern, which have altogether 
an area of 180 square miles and a population of 13,394 
(1879), comprise Skiatho, Khiliodiomi or Ikos, Skopelo, 
Pelagonisi, Giura, Pipari, and Skiro (Scybos), with then 
adjacencies The Southern aie as follows — Icaria, 
PjLTMOs, Leros, Calymno, Astypa]«a (Stampaha), Cos 
(Stanko), Nisyros, Tilos or Episcopi, Sime, Khalki, 
Rhodes, Crete, and a multitude of lesser isles 

SPORTS, The Book of, or more properly the Declara- 
tion OP Sports, was issued by James I in 1617 on the 
recommendation of Thomas Morton, bishop of Chester, 
for use in Lancashire, where the king on his return from 
Scotland found a conflict on the subject of Sunday amuse- 
ments between the Puritans and the gentry, many of whom 
were Roman Cathohcs Permission was given for dancing, 
archery, leaping, vaulting, and other harmless recreations, 
and of “ having of May games, Whitsun ales, and morris 
dances, and the setting up of May-poles and othei sports 
therewith used, so as the same may be had in due and con- 
venient time without impediment or neglect of divine 
service, and that women shall have leave to carry rushes 
to church for the decorating of it ” On the other hand, 
“bear and bull baiting, interludes, and (at all times in 
the meane sort of people by law prohibited) bowling” 
were not to be permitted on Sunday (Wilkins, Concilia, 
IV 483) In 1618 James transmitted orders to the clergy 
of the whole of England to read the declaration from the 
pulpit , but so strong was the opposition that he prudently 
withdrew his command (Wilson, in Kennet, u 709, Fuller, 
Church History, v. 452) In 1633 Charles I. pot only 
directed the republication of his father’s declaration (Rush- 
worth, 11 193) but insisted upon the reading of it by the 
clergy Many of the clergy were punished for refusing to 
obey the injunction With the fall of Laud all attempt to 
enforce it necessarily came to an end. 

SPOTSWOOD, or Spotiswood, John (1565-1639), 
archbishop of St Andrews, was the son of John Spotswood, 
minister of Calder and “ superintendent ” of Lothian, and 
was born in 1565 He was educated at Glasgow, and suc- 
ceeded his father in the parish of Calder when but eighteen 
years of age In 1601 he attended Ludowick, duke of 
Lennox, as his chaplain, in an embassy to the court of 
France, and returned in the duke’s retmue through Eng- 
land In 1603 he was nominated by the king to the see 
of Glasgow, but his consecration (in London) did not take 
place until October 1610 In 1615 he was translated as 
successor of Gladstanes to St Andrews, and thus became 
primate and metropolitan of Scotland In this capacity he 
presided in several assemblies of the Church of Scotland 

The names of tliose Sporades -winch are treated under separate 
headings are printed in small capitals 


At that of Perth, in 1618, over which he presided, he 
used his influence to obtain a reluctant assent to the Five 
Articles He continued in high esteem -with Janies VI. 
and Chailes I, who was crowned by him in 1633 at 
Holyxood In 1635 Spotswood was advanced to the chan- 
cellorship, but the increasing strength of the Covenanters 
compelled his resignation in 1638 He was deposed and 
excommunicated by the Glasgow assembly in that year , 
chaiges affecting his moral chaiactei were brought against 
him, but no attempt was made to substantiate these He 
died in London on 26th December 1639 and was buried 
in Westminster Abbey 

In 1620 he published Refutatio Lihdli da Eecfimine EccUsiac 
Scoticanss — an answei to a tract of Caldeiwood, -ft ho replied in the 
Vindieisa subjoined to his Altar e Damascenum The only otliei 
■\\iiting of Spots-wood published during his lifetime was the sermon 
he preached at the Perth assembly His most considerable w oik 
appealed posthumously — The History of the Ohm eh and State of 
Scotland, beginning the year of our Lot d 208 and continued to the 
end of the reign cf James VI of ever blessed memory, London, 1655, 
fol It displays considerable research and sagacity, and even -when 
dealing -with contemporary events gives a favouiable impression, 
upon the whole, of the authoi ’s candoui and truth An appendix 
was afterwards added by Thomas Middleton 

Spotswood left two sons, — Sii John Spotswoode of Daiisie in 
Fife, where the aiclibisbop erected a chuicli and budge, which aie 
still extant, and Sir Robert, a lawyer of great leaining, who became 
president of the Couit of Session, and was executed in 1646 foi 
taking part in the expedition of Montrose 

SPOTTISWOODE, William (1825-1883), mathe- 
matician and physicist, was horn in London, 11th January 
1825 His father, Andrew Spottiswoode, who was de- 
scended from an ancient Scottish family, represented 
Colchester in parliament for some years, and in 1831 
became junior partnei m the firm of Eyre & Spottiswoode, 
punters Wilhamwas educated at Laleham, Eton, Harrow, 
and Balliol College, Oxford His bent for science showed 
itself while he was still a schoolboy, and indeed his re- 
moval fiom Eton to Harrow is said to have been occasioned 
by an accidental explosion which occiured whilst he was 
performing an experiment for his own amusement At 
Harrow he obtained in 1842 a Lyon scholarship, and at 
Oxford in 1845 a first-class m mathematics, m 1846 the 
junior and in 1847 the senior university mathematical 
scholarship In 1846 Spottiswoode left Oxford to take 
his father’s place in the business, in which he was engaged 
until his death In 1847 he issued five pamphlets entitled 
Meditationes Analytics^ This was his first publication of 
origmal mathematical work , and from this time scarcely 
a year passed in which he did not give to the world further 
mathematical researches In 1856 Spottiswoode travelled 
m eastern Russia, and in 1860 in Croatia and Hungary, 
of the former expedition he has left an interesting record 
entitled A Tat antasse Journey through Eastern Russia in 
the Autumn of 1866 (London, 1857) In 1870 he was 
elected president of the London Mathematical Society. 
In 1871 he began to turn his attention to experimental 
physics, his earlier researches bearing upon the polarization 
of light and his later work upon the electrical discharge 
in rarefied gases He wrote a popular treatise upon the 
former subject for the “Nature” senes (1874) In 1878 
he was elected president of the British Association, and in 
the same year president of the Royal Society, of which he 
had been a fellow since 1853 He died of fever on 27th 
June 1883, and was buried in "Westminster Abbey 

As a mathematician he occupied himself -with many branches 
of his favourite science, more especially with highei algebia, in- 
cluding the theory of determinants, with the general calcnlus of 
symbols, and with the application of analysis to geometry and 
mechanics The following bnef review of his mathematical work 
IS quoted from the obituary notice which appeared in the Proceed- 
ings of the Boyal Society (vol xxxviii p 34) — “ The interesting 
senes of communica-fcions on the contact of curves and sui faces 
which aie contained in the Philosophical Transactions of 1862 and 
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subseq-aent yeais would alone account foi the lusfli lauk lie obtained I called. Anleitwig Boiamh. fur Fuiuenziiii'iner in 1780 


as a mathematician The mastei y u hich he had obtained o\ c i 

the mathematical symbols -was so complete that he nevei shrank 
flora the use of e-?:piessions, howeter complicated— nay, the moie 
complicated they nere the moie he seemed to lewcl in them — pio- 
\ided they did not sin against the mlnig sjmit of all his iioik, — 
symmetiy To a mmd imhued luth the love of mathematical 
symmetiy the study of cleteiminants had natuially eveiy attiaction 
In 1831 Ml Spottisnoode published in the form of a pamphlet an 
account of some elementary theoiems on the subject This hraing 
fallen out of }nint, pci mission was sought bytheeditoi of Q^dU 
to repiochice it m the pages of that journal Mi Spottisuoode 
gianted theiepuest and undeitook toieiise his u oik The sub- 
ject had, houevei, been so extensively developed ui the lutemn 
that it proved necessary not meiely to leiise it but entiielj to le 
unite the woilc, uhich became a memon of 116 pages To this, 
the hist eleraentaiy treatise on deteimmants, much of the lapid 
development of the subject is due The eSect of the study on 
Ml Spottiswoode’s ouu methods was most pionounced, theie is 
scaicely a page of Ins mathematical -writings that does not bustle 
with determinants ” The Eojal Society’s Catalogue of Scientific 
Pape!s(iols 1 -viu ) shows a list of 49 papeis by Spiottisnoode, to 
winch must be added about 68 moie, the titles of which have not 
yet been punted iii that catalogue These weie published pimci- 
jially m the Fliilosoplixuil Ti msactioas, Fioceedmgs of the Moyal 
Society, Qim to ly Join ml of Maiheimties, Pt oceedings of the London 
Mathematical Society, and QielU, aud one oi two m the Compter 
Mendus of the Pans Academy Anothei list of his papeis, anaiiged 
aecotdmg to the several journals in -nhich they originally appealed, 
with shoit notes upon the less familiai meinous, is given m Naiioe, 
\ol \x\u p 599 

SPRAIN See Surgery, p 682, infra 

SPRAT, a marine fish (Chtpeaspiattus), named “gaivie” 
in Scotland, one of the smallest species of tlie genus 
Clnpea oi liei rings, raiely exceeds 6 inches in length, and 
occurs in large shoals on the Atlantic coasts of Euiope 
It IS found also in the southern heniispheie, on the coasts 
of Tasmania and New Zealand, wheie, ho-wravei, itseoms to 
be less abundant, since its presence at the antipodes has 
been discoveied only recently, and it does not seem to be 
the object of a regular fishery Spiats are very often con- 
founded with young hei rings, which they much, lesemble, 
but can always be distinguished by the following characteis 
they do not possess any teeth on the palate (vomei ), like 
herrings, then gill-coveis are smooth, without the ladiat- 
ing stiiis w'hicli are found in the shad and the pilchard , the 
anal fin consists of from seyenteen to twenty rays, and the 
lateral line of foity-seven oi foity-eight scales The veil- 
tial fins are even with the origin of the doisal fin, and the 
spine consists of fiom forty-seven to foity-mne vertebrae 
The spiat is one of the more important food-fishes on 
account of the immense numbers which aie caught when 
the shoals appioach the coasts They are somewhat capii- 
Clous, howevei, as regards the place and time of their 
appearance, the latter falling chiefly m the fiist half of 
wintei They are caught with the sem or with the bag- 
net in the tideway Large quantities are consumed fresh, 
but many are pickled oi smoked, and otheis prepared like 
anchovies Fiequently the captuies aie so large that the 
fish can be used as manure only 

SPREMBERG, a small town of Prussia, in the province | 
of Biandenbnrg, is situated about 75 miles to the south- 
east of Beilin, partly on an island in the iiver Spree and 
partly on the west bank It cariies on consideiable manu- 
factures of woollen cloth, and has gieatly advanced in 
importance and population since the beginning of the 
19th century In 1885 its population luimheied 11,011 
The only building of note is the chateau, built by a son of 
Elector John George about the end of the 16th cenluiy 
SPRENGEL, Kurt (1766-1833), German botanist and 
physician,, was born on 3d August 1766 at Boldekow in 
Pomeiania His father, a clergyman, piovided hiwi wuth 
a thorough education of wide scope, and the boy at an 
early age distinguished himself as a linguist, not only m 
Latin and Greek, but also in Arabic He appealed as an 
author at the age of fourteen, publishing a small work 


In 1784 he commenced in the umvei&ity of Halle to study 
theology and medicine, but soon relinquished the foimer 
He giaduated in. medicine m 1787 In 1789 he was ap- 
pointed an extiaoidinary piofessor of medicine in his alma 
mater, and in 1795 was promoted to an oidinary piofes- 
sorship He devoted much of his time to medical work 
and to investigations into the history of medicine, and he 
pubhshed seveial very valuable works m this depaitmeut 
of knowledge, and made himself well kumvn as one of the 
ablest medical men m Geiniany He held a foiemost rank 
m medicine and in botany as an oiiginal investigatoi, aud 
in both published woiks of gieat value, besides numei- 
ous aiticles in scientific journals and in the proceedings 
of learned societies His accomplishments as a linguist 
piobably, in pait at least, determined him in the choice of 
the depaitmenfc to which he most inlly devoted himself, 
and m which he stood facile pnneeps Among the moie 
impoi taut of his many services to the science of botany 
was the jiait he took in awakening and stimulating micio- 
scopic investigation into the anatomy of the tissues of the 
higher plants, though defective microscopic appliances 
reudeied the conclusions ai lived at by himself uineliable 
He also made many improvements in the details of both 
the Linnsean and the “natmal” systems of classification 
His life passed quietly at Halle in the pin suit of the 
studies clear to him, and in the enjoyment of the lionouis 
bestowed upon him by ovei seventy learned societies, and 
also by monarchs In 1828 the death of a son, piofessor 
of suigeiy at Gieifswald, was felt by linn veiy severely 
He expeiieuced seveial apoplectic seizures, and died in 
one on 16th March 1833 

Subjoined is a list of tliemoie nnpoitant of lus ivoiks —JBeitiage 
zw Geschidite d. Pulses, 1787, GaUiis Picberlehre, 1788, Apologia 
des Eyppoki Cites, 1789 , Varsuch einor inagmatischcn GosiihitlUe der 
ArsneiLimde, 1792-99, Handbuch der Patliolocjie, 1795 97, In- 
stitidiones Medico, 1809-16 (in 6 vols ), QesduoMo cler Median, 
completed in 1820 , Axitiquitakm hota'incai inn specimen, 1798 , 
Misioiia rei Iwlranm, 1807-8 , AnZeiiung zicr ICcnniuiss dot 
Geioudisc, 1802-4, and again 1817-18 , Gcschichie der BoiOAiih, 1817- 
18, Von dan Bern urul der Ncdui der Qewaclm, 1812, Flora 
Jlalensis, 1806-15, and in 1832, Species umhollife) ar im mimis 
lognitm, 1818, Meice Entdechiing im ganxn Urnfang der Pflanzen- 
lunde, 1820-22 He edited an edition of Linnanis’s Systemn vegeta- 
Inlium m 1824 and of the Genera plantarum in 1830 His slioit 
papeis aie too numeioiis to be quoted , a list of tliose in botany, 
lioin 1798 onw'aids, will be found in the Royal Society’s Catalogue 
of Saentfie Papers 

SPRINGBOK See Antelope, vol n ji 101 

SPRINGFIELD, a city of the Xlnited States, capital of 
Illinois and the county seat of Sangamon county, 185 miles 
south-west of Chicago and 95 noitli-eaat of St Louis, 
at the intersection of the main lines of the Chicago and 
Alton and the Wabash, St Louis, and Pacific Railways 
It IS situated in 39° 48' N lat and 89° 33' W long , on a 
plateau 4 miles south of the Sangamon iiver The State 
capitol (1868-1886) is constructed of Joliet maiblc in the 
foim of a Greek cross, with porticos of granite , it is 385 
feet long aud 296 wide, and has a cential dome suimountod 
by a lantern with a ball on tlie pinnacle (360 feet) It 
contains a general library, a law libraiy, geological and 
agricultural museums, and a memorial hall of the Civil 
War, as well as the usual Government oifices Other 
buildings of note aie the United States executive mansion, 
custom-house and piost-office (1866-68), and the house 
formerly occupied by Lincoln. In Oak Ridge cemetery, 
adjacent to the city, is the Lincoln monument (1874), 
beneath which that president was buried The monument, 
designed by Larkin G Mead, consists of a granite obelisk, 
reaching a height of 98|- feet from the centre of a spacious 
basemeut (119;| feet long and 72^ wide), winch contains a 
catacomb and a memorial hall, — the latter a museum of 
Lmcoluiana. A bronze statue of Lincoln and fom groups 
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of figures in bionze, symbolizing the aimy aiiJ na\y of the 
United States, are aiianged round the foot of the obelisk 
The toivn has a public libiary, tu’O hospitals, two orphan- 
ages, and vaiious other charitable institutions Extensile 
deposits of bituminous coal occiii in and near Spiingfield, 
which IS the seat of extan&iie iion-iolhng nulls, watch 
factories, raihvay machine shops, plough works, and wool- 
len, paper, and flour mills It is also the headcparteis of 
SIX of the piincipal live-stock a-^sociations of the countiy 
The population was 4533 in 1850, 9820 in 1860, 17,364 
in 1870, 19,743 (1328 coloured) in 1880, and in 1887 it 
was estimated at 25,000 

Laid out in 1S22, Spnnqfield was selected as State capital m 1837, 
and was made a city in 1840 

SPEINGFIELD, a city of the United States the county 
seat of Hampden county, Massachusetts, on the east bank 
of Connecticut rivei, opposite West Springfield, with 
which it is connectecl hy load and railway bridges By 
lail it IS 98 miles west by south of Bo'>ton on the loute to 
Albany, and it foims a veiy important railway junction 
The w’estern part of Springfield is built on low and level 
ground, the eastern on the ascent from the river valley 
The streets aie wide and well shaded with ebi and maple 
A United States arsenal (founded 1777) and armoury 
(1794), employing some 460 hands, is the largest in the 
republic The Springfield bieech-loading rifle of 43 calibre 
has been the regulation pattern in the United States ainiy 
since 1873 A pistol-factoiy, car-woiks, manufactories of 
cotton and silk goods, buttons, needles, envelopes, paper, 
watches, skates, and brass-work may be mentioned among 
the industrial establishments The city hall (1855), a 
Romanesque building with an audience- room capable of 
holding 2700 persons, the city fiee library (1871), a 
Gothic building of brick, which contains 56,000 volumes 
and a museum, the granite com t- house, the Roman 
Catholic cathedial of St hlicliael, Chiist Church, Epis- 
copal , the Church of the Unity, a fine Gothic structiue 
in brown stone, the South Congiegational chinch, the 
office of the Boston and Albany Railioad, a massive granite 
block , and the high school aie among the chief aichitectuial 
features of the city Races are held in Hampden Park 
by the rivei side The population was 15,199 in 1860, 
26,703 in 1870, 33,340 in 1880 (775 coloured), and 
37,577 in 1885 

Springfield was settled in 1636 liy lYilliam Pynehon and emi- 
giauts fiom Roxbuiy, — the deteimmation of the founder being to 
limit the “town” to foity or at most fifty families The name 
was at fiist Agawam , hnt the present designation was adopted in 
1641 in memory of Spiingfield (Essev), Pynchon’s residence in 
Ins native countiy, England, to which he was obliged to return in 
1652 to escape the clerical persecution called foith by his book on 
the Mci itor ions Fries of Qhi isfs Picdempiion The town v as bmzied 
by the Indians in 1675 , and in 1787 the arsenal was attacked hy 
Shays’s rebels The opening of the Boston and Albany Railroad 
111 1839 was the begimnng of rapid development, and the town was 
made a city in 1852 The manufactuie ot fireaims cained on here 
daiing the Civil AVar, 1861-65, gave the city a gieat impulse 

SPRINGFIELD, a city of the United States, county 
seat of Greene county, Missouri, occupies a pleasant and 
healthy site on the Ozark Hills, 238 miles by rail south- 
west of St Louis by the St Louis and San Fiancisco Eail- 
load, which herejoins with the Kansas City, Foit Scott, and 
Gulf Railroad Springfield is the chief commercial centre 
of south-west Missouri, one of the great lead and zinc 
mining distiicts of the States It contains a number of 
factories (cotton, wool, waggons, furniture, tobacco, &c ), 
and is the seat of a court-house and of Drury College (1873), 
which provides scientific and classical training and has a 
musical conservatory attached The population was 6555 in 
1870, 6522 in 1880, and in 1886 was estimated at 18,000 

Originally an Indian trading post and frontier village, Spnngfield 
was incorporated in 1830 and''hegan to be a prospeious place at the 
close of the Cml "War, duiing which it had scveial times changed 
hands and been the scene of hostilities 
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SPRINGFIELD, a city of the United States, county 
seat of Clarke county, Ohio, lies at the confluence of Mad 
liver and Lagonda Cieek (^ub-tnbutaiics of the Ohio 
through the Miami), 84 miles north-east of Cincinnati 
It has a laige tiade in the agiicnltural produce of the feitile 
and populous district lu which it is pleasantly situated, 
and is the seat of a \ery laige manufactory of agncultural 
machmeiy, which turns out 75,000 reapers and mowers 
pel annum, hcbides grain-dulls, steam-engines, cidei-mills, 
and a gieat \ariety ot ai tides In 1870 the population of 
the city was 12,653, in 1880 20,730 (towmt,hip, 24,455), 
and 33,484 m 1886 Among the public institutions are 
AYittenberg College (Lutheran), founded in 1845, and a 
small public libraiy 

SPRINGS See Geology, vol x pp 223, 269 sy, 
and Mineral Waters 

SPRUCE See Fir, vol ix p 222 
SPURZHEIM, Ka&pae, phrenologist, was bom at 
Longwich near Treves on 3 l&t December 1776, and died 
at Boston, United States, on 10th November 1832 See 
Phrenology 

SQUARING (oi Quadrature) OF THE CIRCLE is 
the problem of finding a square equal in area to a given 
circle Like all problems, it may be increased in difficulty 
by the imposition of restiictions , consequently under the 
designation theie may he embraced quite a variety of 
geometneal problems It has to be noted, howevei, that, 
when the “ squaring ” of the circle is especially spoken of, 
it IS almost alw'ays tacitly assumed that the lestnctions 
aie those of the Euclidean geometry 

Since the aiea of a circle equals that of the lectilmeal 
triangle whose base has the same length as the ciiciim- 
ferenee and wffiose altitude equals the radius (Aichimedes, 
KnxAo-u jaeTpijcrts, pi op 1), it follows that, if a straight 
hue could be diawii equal m length to the ciicumference, 
the lequued square could be found by an ordinary Euclid- 
ean consti notion , also, it is evident that, con\eisely, if a 
square equal in area to the ciicle could be obtained, it 
would be possible to diaw a stiaiglit line equal to the 
ciicumference Rectification and quadiatuie of the circle 
have thus been, since the time of Aichimedes at least, 
practically identical problems Again, since the circum- 
feiences of circles are pioportional to their diameters — a 
pioposition assumed to be tine from the dawm almost of 
piactical geometiy — the rectification of the circle is seen 
to be transformable into finding the ratio of the cir- 
cumfeience to the diameter This correlative nuineiical 
problem and the two purely geometneal problems are 
msepaiably connected historically 
Probably the earliest value foi the ratio was 3 It was 
so among the Jews (1 Kings vii 23, 26), the Babylonians 
(Oppeit, Jown Asiatique^ August 1872, October 1874), 
the Chinese (Biot, Jomn Asiahque, June 1841), and 
piobahly also the Greeks Among the ancient Egyptians, 
as wonld appear from a calculation in the Ehind papyrus, 
the number 3 16 , was at one time in use^ 

The first attempts to solve the purely geometneal problem 
appear to have been made by the Greeks (Anaxagoias, 
&c ),^ one of whom, Hippocrates,® doubtless raised hopes 
of a solution hy his quadrature of the so-called metnscoi 
As for Euclid, it is sufficient to recall the facts that the 
onginal author of prop 8 of book iv had strict proof of 
the ratio being <4, and the author of pi op 15 of the 
ratio being > 3, and to direct attention to tbe importance 

^ Eisenlohr, JEm math Handbuch d altm Aegypter, ubm u 
eildart, Leipsic, 1877, Eodet, Bud de la Soc Math de Fimes, vi 
pp 339-149 

2 Haukel, Zwr Gesch d Math vm, AUeMhum, &o , chap v , peipsic, 
1874, Cantor, Yorlesung&n vher Gesch d Math, i, Leipsic, 1880, 
Tarmory, Mbm de la Noc , kc , d Bordeaux , Allman, m Smnathena, 

® Tannery, Bull des Sc Math, [2], x pp 213 226 

XXir — 55 



434 


SQUAEIKG THE Cl HOLE 


of book X on incommensmables and props 3 and 16 of 
book xii, Yiz, that “circles aie to one another as the 
squares on tlieir diameters” and that “in the greater 
of two concentric cu’cles a regulai 2ra-gon can be inscribed 
■winch shall not meet the ciicumference of the less,” how- 
ever nearly equal the cucles may be With Aichimedes 
(287-212 Bc) a notable advance was made Taking 
■the ciicumference as intermediate between the peiimeteis 
of the inscribed and the circumsciibed regular «-goiis, he 
sho^wed that, the ladins of the circle being given and the 
perimetei of some particular ciicumscribed regnlai polygon 
obtainable, the peiimetei of the circumsciibed legulai 
polygon of double the number of sides could be calculated, 
that the hke 'was true of the inscribed polygons, and that 
consequently a means was thus afforded of approximating 
to the circumfeience of the circle As a matter of fact, 
ho started vfith a semi-side AB of a circumscribed legular 
hexagon meeting the circle m B (see fig 1), joined A 
and B with O the centre, bisected the ^AOB by OB, so 
that BD became the semi-side of a circumscribed legular 
i3-gon, then as AB BO OA 1 VS 2 he sought an 
appioximation to \/3 and found that AB EO>153 265 
Fext he applied his theorem^ BO-pOA AB OB BD 
to calculate BD , from this in tmn he cal- 
culated the semi-sides of the ciiciimscnbed 
regular 24-gon, 48-gon, and 96-gon, and °| 
so finally established for the circumscribed 
regular 96-gon that perimeter diameter Fig 1 
<3-^1 In a quite analogous manner he proved for the 
inscribed regular 96-gon that perimeter diametei > 1 

The conclusion from these therefore was that the ratio of cii- 
cumference to diameter is <3-^ and >3f^ This is a most 
notable piece of work , the immature condition of aiith- 
metic at the time was the only real obstacle ]3i eventing the 
evaluation of the ratio to any degiee of accuracy whatever 2 
No advance of any impoitance was made upon the 
achievement of Archimedes until after the revival of learn- 
ing His immediate successors may have used his method 
to attain a greater degree of accuracy, but there is very 
little evidence pointing in this direction Ptolemy (fl 127- 
161), in the Great Syntaacis, gives 3 14-1553 as the ratio'*, 
and the Hindus (c 500 ad), who were very probably 
indebted to the Greeks, used 62832/20000, that is, the now 
familiar 3 1416 ^ It was not until the 15th centuiy that 
attention in Europe began to be once moie dnected to the 
subject, and after the lesiiscitation a considerable length of 
time elapsed before any progress was made The first 
advance in accuracy was due to a certain Adrian, son of 
Anthony, a native of Metz (1 527), and father of the better- 
known Adiian Metius of Alkmaar In refutation of 
Duchesne (Van dei Eycke) he showed that the ratio was 
< 3-3^ and > and thence made the exceedingly lucky 
step of taking a mean between the two by the quite unjusti- 
fiable process of halving the sum of the two numerators for 
a new numerator and halving the sum of the two denomi- 
nators for a new denominator, thus ariiving at the no^w 
well-known approximation or -l-fl, which, being equal 
to 3 1415929 , IS correct to the sixth fractional place** 

The next to advance the calculation was Yifete (De Viette, 
Vieta), the greatest mathematician of his age By finding 
the jrenmeter of the inscribed and that of the circumsciibed 
regular polygon of 393216 (t e , 6 x 2^*^) sides, he prov ed 

^ In modern tngonouietrioal notation, 1 + sec 0 tan 6 1 tan ^6 

^ Tannery, ‘'Snr la mesure du cercle d’Arclnm&de,” m 
Bordeaux, [2], ir pp 313-389 , Menge, Des Archimedes K'lmrmssvng, 
Goblentz, 1874 

® De Morgan, in Penny Cyclop , xix p 186 
^ Kern, Arydbhattiyam, Leyden, 1874, trans by Eodet, Pari'i, 1879 
® De Morgan, art “Quadrature of the Circle,” m English Cydop , 
Glaislier, Mess of Math , ii pp 119-128, in pp 27-45 , De Haan, 
Nieim ArcTiief ‘0 WxsJc,i pp 70-86,206-211 


that the latio was >3 1415926535 and <3 1415926537, 
so that its value became known (m 1579) coiiectly to 10 
fl actional places The theorem for angle-bi&ection which 
Viete used was not that of Aichimedes, but that which 
would now appeal in the foim 1 ~ cos ^ = 2 sin^ -^0 With 
Yiete, by reason of the advance in arithmetic, the style 
of treatment becomes more stuctly trigonometrical , in- 
deed, the TJmvei sales Inspectiones, in which the calculation 
occuis, would now be called plane and spherical trigono- 
metry, and the accompanying Canon MatheviaUcus, a table 
of sines, tangents, and secants ® Further, in comparing 
the labours of Archimedes and Yi6te, the effect of inci eased 
powei of symbolical expression is very noticeable Arcbi- 
medes’s process of unending cycles of aiithmetical opeia- 
tions could at best have been expressed in his time by a 
“lule” in words, in the 16th century it could be condensed 
into a “ formula ” Accoidingly, we find in Yiete a foimula 
for the latio of diameter to circumference, viz , the intermi- 
nate pioduct — 

From this point onwards, therefore, no knowledge what- 
evei of geometry was necessary m any one who aspired to 
deteimine the latio to any requiied degiee of accuiacy 
the mere arithmetician’s ait and length of days were the 
only lequisites Thus m connexion with the subject a 
genus of workers became possible who may be styled 
“w-computers,” — a name which, if it connotes anything 
uncomplimentary, does so because of the almost entirely 
fiuitless character of their laboins Passing over Adriaan 
van Boomen (Adiiaiius Koinaiius) of Louvain, who pub- 
lished the value of the latio correct to 15 places in his 
Idea Matliematifia (1593),® we come to the notable com- 
putei Ludolph van Ceulcn (d 1610), a native of Gennany, 
long resident in Holland His book, Van dm Cvtchd 
(Deh, 1596), gave the ratio coirect to 20 places, but ho 
continued his calculations as long as he lived, and his best 
result was published on liis tombstone in St Potor’s church, 
Leyden The inscription, which is not known to be now 
in existence,® is in part as follows — 

Qiu in vita sua multo lalioie circumfeientiae circnli pioxi- 
niam rationom ad diamotnim invoiut soqiientum — 
quando diametei cst 1 
turn ciiciili cncumfeientia plus ost 


qiiam looooOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
et minus 

minn 314169265338979323846264338327950289 

qurtiji looooooooooooooooooooooooooooooooooo . 

This gives the latio ooiiect to 35 places Yan Ceulen’s 
process was essentially identical with that of Yiete Its 
nnmeious loot extractions amply justify a stronger expres- 
sion than “multo iabore,” especially in an epitaph In 
Germany the “ Ludolphische Zahl” is still a common 
name for the latio 

Up to this point the credit of most that had been done 
may be set down to Archi- 
medes A new departure, ^ 
however, was made by 
Willebrord Snell of Ley- / 
den in his Cyclomet>ia, ^ 
published m 1621 His Fig 2 

achievement was a closely appioximatc geometrical solu- 



Yreta, Opera, Math , Leyden, 1646, Mane, Ithsk des Sciences Math , 
111 p 27 sq , Paul, 1884 

Klugel, Math TI’"orie5 6 , ii pp 606, 607 

8 Kastner, Qesch d Math , i , Gottragm, 1796-1800 

9 But see Les D&,iuts dc Leide, Leyden, 1712 , oi De Haan, jlfess 
of Math , m pp 24 26 

^9 For minute and lengthy details regarding the quadrature of the 
circle lu the Lo'vv Countiies, see De Haan, " Bouwstoffeti voor de geschie- 
dems, fee,” in Versl mMededed der K A had nan WeiensGh,ix, x, 
XI , XU , Amsterdam, also his “ Notice sur quelques quadrateurs, &c 
III Bull di Bibliogr. e di Stona delle Sci Mat e Fu ,^i\ pp 99-144 
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tion of the problem of rectification (see fig 2) ACB 
being a semicircle whose centre is 0, and AC the arc to 
be rectified, he produced AB to D, making BD equal to 
the radius, joined DC, and produced it to meet the tangent 
at A in E , and then his assertion (not established by him) 
was that AE was nearly equal to the aic AG, the error 
being in defect For the purposes of the calculator a 
solution erring in excess w^as also required, and this 
Snell gave by slightly varying the former construction 
Instead of producing AB 
(see fig 3) so that BD ^ 
was equal to ?, he pro- 
duced it only so far that, 
when the extremity D' was ^ 
joined with C, the part of 
D'C outside the circle was equal to ? , in other words, by 
a non-Euclidean construction he tribected the angle AOC, 
for it 13 readily seen that, since FD' = FO = OC, the angle 
FOB = ^AOC^ This couplet of constructions is as im- 
portant from the calculator’s point of view as it is interest- 
ing geometrically To compare it on this 
score with the fundamental proposition of 
Archimedes, the latter must be put into 
a form similar to Snell’s AMC being an 
arc of a circle (see fig, 4) whose centre is 
O, AO its chord, and HK the tangent 
drawn at the middle point of the arc and 
bounded by OA, 00 produced, then, according to Archi- 
medes, AM0<HK but >AC In modern trigonometrical 
notation the propositions to be compared stand as follows — 
2tani0>0>2sini& (Archimedes) , 
tan + 2 sin id > ^ (Snell) 

A -r COS V 

It IS readily shown that the latter gives the best approxi- 
mation to 0 , but, while the foimer requiies for its applica- 
tion a knowledge of the trigonometiical ratios of only one 
angle (in othei words, the ratios of the sides of only one 
right-angled triangle), the latter requiies the same for two 
angles, d and ^9 Giienberger, using Snell’s method, cal- 
culated the ratio correct to 39 fractional places ^ Huy- 
gens, in his De Ciicuh Magnituchne Inventa, 1654, proved 
the propositions of Snell, giving at the same time a number 
of other interesting theorems, for example, two inequalities 
which may be written as follows ^ — 



Fig 4 


chdg-l-; 


4cMg4-smg 


- sin 6) 


" JchdgT B- s T u 'g KcMg-sm0)>g>cMg + KcMg 
As might he expected, a fresh view of the mattei was 
taken by Descartes The problem he set himself was the 
exact converse of that of Archimedes A given straight 
line being viewed as equal in 
length to the circumference of a 
circle, he sought to find the dia- 
meter of the circle His con- 
stiuction is as follows (see fig 5) 

Take AB equal to one-fourth of 
the given line , on AB describe a 
square ABOD, join AO, in AO 
produced find, by a known process, 
a point Cl such that, when CiBi 
is drawn perpendicular to AB pro- 
duced and CiDi perpendicular to BO produced, the rect- 
angle BOi will be equal to |ABCD , by the same process 
find a point Cg such that the rectangle B^Cg will be equal to 
|BQ i , and so on ad tnjimtum The diameter sought is the 



Fig 5 


! thus manifest tlat by his first construction Snell gave an 
approximate solution of two great problems of antiquity 

^ Memenia Trigonometnca, Rome, 1630 , Glaisber, Messenger of 
Math ,111 p 35 sg' 

^ See Kiessling’s edition of the De Ow Magn Inv , Flenshurg,1869 , 
or Pine’s tract on Oeometncal Methods of A;pprox to the Value of t, 
London, 1877 


straight Ime fiom A to the limiting position of the senes 
of B’s, say the straight line ABco- As in the case of 
the process of Archimedes, we may diiect oui attention 
either to the infinite series of geometrical operations oi 
to the corresponding infinite series of arithmetical opera- 
tions Denoting the number of units in AB by we 
can express BB^, B^Bg, in teims of |c, and the identity 
ABcn = AB + BBj^ + Bj^Bg + gives us at once an expres- 

sion for the diameter in terms of the circumference by 
means of an infinite series ^ The proof of the correctness 
of the construction is seen to be involved in the following 
theorem, which serves likewise to throw new light on the 
subject — ^AB being any straight line whatever, and the 
above construction being made, then AB is the diameter 
of the circle circumscribed by the square ABOD (self-evi- 
dent), ABj IS the diameter of the circle circumscribed by 
the regular 8-gon having the same perimeter as the square, 
ABg is the diameter of the circle circumscribed by the 
reg^ar 16-gon having the same perimeter as the square, 
and so on Essentially, therefore, Descartes’s process is 
that known latei as the process of isopenmetei s, and often 
attributed wholly to Schwab ® 

In 1655 appeared the ArithmeUca Infimtoium of TValhs, 
where numerous problems of quadrature are dealt with, 
the curves being now represented in Cartesian coordinates, 
and algebra playing an important part In a very curious 
mannei, by vievmg the circle y = (l -rr2)J as a member 
of the senes of curves g=(l-x^y, g = (l-x^y, &c , he 
was led to the proposition that four times the reciprocal of 
the ratio of the circumference to the diameter is equal to 
3 3 5 5 7 7 9 
2 4 4 6 6 6 8 ’ 

and the result having been communicated to Lord Bioun- 
ker, the latter discovered the equally cuiious equivalent 
expression 2+1^ <j‘> 

24- 

The work of Wallis had evidently an important influence 
on the next notable peisonality in the history of the sub- 
ject, James Gregory, who lived during the period when 
the highei algebraic analysis was coming into power, and 
whose genius helped materially to develop it He had, 
however, in a certain sense one eye fixed on the past and 
the other towaids the future His first contribution® was 
a variation of the method of Archimedes The latter, as 
we know, calculated the perimeters of successive polygons, 
passing from one polygon to anothei of double tbe numbei 
of sides, in a similar manner Gregoiy calculated the areas 
The general tbeoiems which enabled him to do this, after 
a start had been ma de, ar e 

A2n~\/^n-^'n (SncH’s Cyclom ), 

where An, A'n me the areas of the inscribed and the circum- 
scribed legular Ji-gons respectively He also gave approxi- 
mate rectifications of circular aics after the manner of Huy- 
gens, and, what is very notable, he made an ingenious 
and, according to Montncla, successful attempt to show that 
quadrature of the circle by a Euclidean construction was 
impossible Besides all this, however, and far beyond it 
in importance, was his use of infinite senes This merit 
he shares with his contemporaries Mercator, Newton, and 
Leibnitz, and the exact dates of discovery are a little un- 
certain As far as the circle-squanng functions are con- 


^ See Euler, “ Annotationes in Locum queudam Cartesu,”iii Ifov 
Comm Acad Petrop , viu 
® Gergonne, Annales de Math , vi 

® See Vera Circvli et Hyjperlolse Quadratma, Padua, 1667, and the 
Appendteida to the same in his Exerc%tationes Oeometncm^ London, 1668 
^ Penny Qydop , xix p 187, 
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cernedj it would seem tliat Gregoty was the fii&t (m 16/0) 
to make known the senes for the aic in teims of the 
tangent, the senes for the tangent in terms of the arc, 
and the secant in. teims of the aic , and in 1669 Newton 
show'ed to Barrow a httle treatise in manusciipt contaimng 
the senes for the arc in terms of the sine, for the sine in 
terms of the arc, and for the cosine in terms of the aic 
These discoveries formed an epoch in the histoiy of matlie- 
matics generally, and had, of course, a marked influence on 
after investigations regarding circle- quadratme Even 
among the mere computers the senes 

d~tm 6-1 tan® 6 -e J tan^ d-~ 

specially known as Gregory’s senes, has ever since keen a 
necessity of their calling 

The calculator’s work having now Become easier and 
more mechanical, calculation went on apace In 1699 
Abraham Sharp, on the suggestion of Halley, took Gregory’s 
series, and, putting tan 9 = found the ratio eriual to 


r.- > 


from which he calculated it eoirect to 71 fi actional places ^ 
About the same time Machin calculated it correct to 100 
places, and, what was of moie impoitaiice, gave foi the 
ratio the rapidly converging expiession, 

5""r 5'*^ ; 239 V ^ 239^ 

■which long remained without explanation 2 Faiitet de 
Lagmy, still using tan 30°, advanced to the 127th place ’ 
Euler took up the subject seveial times dining his life, 
offectmg mainly improvements in the theory of the vaiious 
series^ With him, apparently, began the nsage of denot- 
ing by TV the ratio of the circumterence to the diainctei 
The most important publication, however, on the subject 
in the 18th century v?as a paper hy Lambeit,^» read befoie 
the Berlin Academy m 1761, in which he demonstrated 
the iriationality of w The geneial test of iirationality 
which he established is that, if 




bM 




be an intermiuate continued fraction, c/j, h 


be integers, p, p . he proper fractions, and the value of 
every one of the mterminate continued fiactions 

be < 1, then the given continued fiaction 

6o± 

repiesents an iirational quantity If this be applied to 
the right-hand side of the identity 


tan— =“ 


— 

5n~ , 


It follows that the tangent of every aic commensurable 
with the radius is iiiational, so that, as a paiticular case, 
an arc of 45°, having its tangent lational, must be incom- 


mensurable with the radius , that is to say, 


IT 

4 


is an incom- 


mensurable number ^ This incontestable result had no 
effect, appaiently, in repiossnig the a--computeis Vega 

^ See Shennn's Math Tcthles, London, 1705, 59 

^ See W Jones, Synopsis Falviarionm ilatlmeos, London, 170G , 
Maseres, /Stnjp&jes Lop's? li/mia, Loudon, 1791 96, \ol iii iip 159 sy , 
Hutton, Tiacts, vol i p 266 

® See Jitst de I’ Acad , Pans, 1719 , 7 appears instead of 8 in the 
113th place 

Comnent Acad Fetrop , ix , xi , Nov Comm Ac Fet , xvi , 
Nova Acta Acad Fet , xi 

® Introd in Analysi% hi fin , Lausanne, 1748, chap viu 
® Mem sur gvdqnes proprdiSs remarguaUcs des guantvUs ti anscend- 
antes, cimdaires, et logai ithmgues 

^ See Legendre, Moments da GSometne, Pans, 1794, note iv , Sohlo 
milch, llandhuch d algcb Analysis, Jena, 1851, chap xni 


in 1789, using senet, like MachiiTs, viz , Gregory’s series 
and the identities 

^=5tan-H + 2tan-®-A(Eulei, 1779), 

1= tan-i|-t2tan-®i (Hutton, 1776), 

neither of -n'hich was nearly so advantageous as seveial 
found by Hutton, calculated w couect to 136 places® 
This achievement was anticipated oi outdone by an un- 
known calculatoi, whose manusciipt was seeu in the Bad- 
clitfe Libiaiy, Oxford, by Baion von Zach tow^auls the end 
of the century, and contained the ratio collect to 152 
places More astonishing still have been the deeds of the 
TT-computeis of the 19th century A condensed record 
compiled by Mi Glaisher {Messenger of Math, ii p 122) 
IS as foUow's — 





No of 

No of 



Date 

Compute j 

fi digita fr digits 

Place of Publication 



c.ilul 

collect 



1812 

Eutlicifoid 

208 

152 

Tici-ns Foi/ Soo , Loud , 1841, p 






283 


1841 

Dase 

205 

200 

Ct elk’s Joiir 11 , WMi p 198 


1847 

Clausen 

260 

248 

Asti on Nrtchi , wv col 207 


1853 

Shanks 

318 

318 

P/ocFioy iS'ocjLond ,1853, p 273 


1853 

Eutheifoid 

4J0 

410 

Ibid 


1833 

Shanks 

530 


Ibid 


1833 

Shanks 

607 


"W Shanks, Fcctificatwn of th( 
Gmlo, Loudon, 18,58 


1853 

Eicliter 

333 

330 

Gncneit's AiJiiv, \xi p 119 


1854 

Paclitei 

400 

330 

Ibid , xxii p 473 


1851 

Eielitei 

400 

400 

Ibid , XMu p 476 


1854 

EiclitPi 

500 

500 

Ihul , xvv p 472 

Ftot Moy Soa , Lond , \vi 


1873 

Slwiiks 

707 

1 


By these computers Macliin’s identity, oi identities ana- 
logous to it, eg, 


tail'® \ + tail"® I + tail-® 

^=4 lau~® I - tail"® + tcur® 

and Gregory’s senes were employed ® 

A much less wise class than the 7r-compiitcis of the 19ih 
century aie the pscudo-cucle'Sqiiaieis, oi ciicle-squaicis 
teclmically so called, that is to say, peisons who, having 
obtained by illegitimate means a Euclidean constiuction for 
the quadiatuie oi a finitely expiessiblo value foi ?r, insist 
on using faulty loasonnig and defective inathematics to 
establish then asseitions Such persons have fiounshed at 
all times in the histoiy of raatlicniatics , but the inter est at- 
taching to them IS iiioie psychological than matlicmatioal 
It IS of icceiit years that the most mipoitant advances 
in the tlicoiy of ciicle-quadratiiie have been made In 
1873 Heimito proved that the base e of the Napieican 
logaiitlims cannot be a root of a lational algebraical 
equation of any degree To prove the same pioposition 
regarding w is to piove that a Euclidean construction for 
Giicle-qnadratuiG is impossible. Eor in such a construction 
every point of the figure is obtained by the intersection 
of two straight lines, a stiaight line and a cnclo, oi two 
elides , and, as this implies that, when a unit of length is 
iiitiodnced, numbers employed, and the problem tians- 
foimed into one of algebraic geometry, the equations to 
bo solved can only be of the fiist oi second degree, it 
follows that the equation to which wo must be finally led 
is a rational equation of oven degree Heiinite®^ did not 

® Noia Acta Petiop , ix p 41 , Thesawas Logaiithm Complctus, 
p 683 

® On tlie calculations made Jjefore Shanks, see Lehmann, “Ceitiag 
zuT BeTechnung der Zalil tt," ju Crunerfs Aichiv, xvi pp 121 17^4 
®'> See Montucla, /hsi! desaech sm la quad du ceTde,Vms,l15i, 
2tl0d, 1831 , De Moigan, Budget of Fm acloxn, London, 1872 
®® “Sui la fonetion exiioneiiticlle,” Comptes Fendus, Pans, Ixxva 
pp 18, 74, 226, 286 
®® Sec CrelU's Jownd, hvvi p 342 
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succeed in lus attempt on v , but in 1883 Lindemann, 
following esactly in HcrmitcS stepb, accomplibhed the 
de&ired lesult ^ Mathematician? are agieed that the full 
deiuonstiation leaieb comething to be demed in the matter 
of simplicity, and attenijits at simplification have already 
been made by Markoff and Eouche " 

Besides the -various vviitmi's mentioned, see foi the eaib liistoiy 
of the subject, Montiicln, Hist chs Math, 6 vols , Pans, 1753, 
2d ed 1799-1802 , Mmhaid, Billiotheca Mathcniaticn, ii pp lOG- 
123, Leipsic, 1798 , Pneuss, Bcpcttotiuni Cot/iuieiii , mi pp 12-44, 
Gottingen, ISOS Poi a few appiOMniate geometiieal solutions, see 
Lejbouiii’sd/at/i IiOjMsitonj,xi pp 151-154 , mi 

p 98, xlrs p d , Mieuio AichuJ V JFisJ , iv pp 200-204 Foi 
evpeiimental determinations of tt, dependent on the theory of piob- 
ability, see Mess of Math , ii pp 113, 119 , Casopis fistuKini 
math a fys , x pp 272-^75, Analyst, is p 176 (T MU ) 

SQUASH {GumyMa Meloiyeijo) See Goued 

SQUILL, the name undei which the bulbous loot of 
Vyginea mantima, Baker, is n&ed in medicine The plant 
•was formerly placed m the genns SciUa, from -which it has 
been sepaiated because the seeds are flat and discoid in- 
stead of tiiqiietious, as m the latter genus The name of 
“ squill ” IS also applied by gardeners to the various species 
of Scilla The medicinal squill is a native of the countiies 
boidering the Mcditenanean, and grovs from the sea-let el 
up to an elevation of 3000 feet The bulbs aie globulai 
and of large size, often v eighing moie than 4 Bi Two 
vaueties are met vith, the one having uhite and the othei 
pink scales They aie collected in August, when they aio 
leafless, the membranous outer scales being removed and 
the fl,e&hy portion cut tiansver&ely into slices and dried in 
the sun These are then packed in casks foi expoitation 
They are chiefly impoited into the United Kingdom fiom 
Malta When reduced to powder and exposed to the air 
the drug lapidly absoibs moistm-e and cakes together into 
a hard mass Sqnill has been used in medicine fiom a 
very early period The ancient Greek physicians pre- 
scribed It with vinegar and honey almost in the same 
manner as it is used at present Its medicinal properties 
are expectoiant and diuretic It is chiefly presciibed in 
bionchitis when the phlegm is tenacious and expectoiated 
with difficulty, and in cardiac dropsy When given in laige 
doses it acts as an irritant poison, and its use is theiefoie 
contra-indicatcd in active inflammatory conditions of the 
mucous membrane or of the kidneys The fresh bulb 
rubbed on the skm causes redness and iriitation, due in 
part to the presence of minute crystals of oxalate of calci'um 

TliP activity of the ding appears to be due to the active pnnciplps, 
sciUipieim, seillitoTin, and sedlm, which were fiist oh-fcained by 
Merck in 1878 The fiist has a bittei and bnimng taste, poweifolly 
iiritatmg the mucous membrane of the nose It is soluble in 
alcohol and ethei and partly m alkalis, but insoluble m water , if 
mixed ruth sugar it dissolves leadily and can then be absoibed if 
injected subcutaneously Bcillitoxin is hygioscopic, veiy soluble 
in watei, and has a hitter taste These two pimciples have an 
action on the heart resembling that of Digitalis, m large doses the 
foimei stops fis aetiou in systole and the lattei in diastole SciUin 
IS crystalline, tasteless and soluble in alcohol, though only rvith 
difficulty in -watei It is piesent only in veiy small quantity m 
squill, and appears to be the cause of the snbsidiaiy effects of that 
drug, such as vomitmg, &o 

An allied species, UrgiTica indica, Bakei, is used m India in the 
same mannei as the European species The true squills are repie- 
sented in Great Britain by two species, ScMla autiimnalis and S 
vmia The former has a lacemose inflorescence , the latter has the 
floweis airanged in a coiymbose manner, and is confined to the sea- 
coast Seveial species aie cultivated m gardens, S Ufoha and S 
sihiica being remarkable for their beautiral blue flowers, which are 
pi oduced m eaily spiing The name of Chinese squill is apphed by 
gaideners to Bamardia scilloides and that of Eoman sqiuU to species 
of Bellemlia 

SQUINT See Ophthalmology, vol xvu p Y85 

SQUIRREL In the article Maemot (vol xv p 559) 
an account was given of the three genera forming the 

^ See " -Ueber die Zahl tt,” in Math Anwxlm, xx p. 213 

^ Noiuo Annales, 3d ser , ii p 5 
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Ai ctoi/igina, 01 Marmot sub-family of the laige familj 
StimidiB, and in the present article the membeis of the 
othei and more typical &ub-f aniily, the jScua ma, are noticed 
The systematic position of the Seiuiidwas a whole and 
then relations to other rodents are shown m the article 
Mammalia (vol xv p 418) , so it is merely with the 
component geneia of the gvoixp that we now have to deal 
Ot the Scm-?ina &ix genera are commonly recognized, 
the first being the tjqjical one, Sevurus, m which the 
common English scpnrrel is included The characters 
of the genus are — ^form slender and agile , tail long and 
bushy, eais generally well developed, pointed, often 
tufted , feet adapted for chmbing, the antenoi pan with 
foui toe-, and a rudimentary thumb, and the posterior 
pair with five toes, all the toes havmg long, curved, 
and sharp -pointed claws , mamms from foui to six in 
numhei , skull (see fig 1) lightly built, very similar in 
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shape thioughout the genus , post-orbital processes long 
and curved, incisors naiiow and compressed, premolars 
eithei one or t-wo above and one below, when two aie 
present above, the anterior one is quite minute and very 
different from the correspondmg tooth in the marmots , 
molars thiee on each side above and below. 

True squirrels are found throughout the greater part of 
the tropical and temperate regions of both hemispheres, 
although they are absent both from Madagascar and the 
Austrahan region The species are both laigest and most 
numerous in the tropics, and reach their greatest develop- 
ment in the Malay parts of the Oriental region. 

Squirrels vary in size from animals no larger than a 
mouse, such as Sgiwus soiicinus of Borneo, or S imnu- 
tus of West Africa, to others as large as a cat, such as 
the black and yellow S hicolor of Malaysia (see fig 1) 
The very large squiirels, as might be expected from then 
heavier build, are somewhat less strictly aiboreal in their 
habits than the smaller ones, oi which the common 
English species may be looked upon as typical The 
Common Squiriel, S vulgans, whose general habits are 
too well known to need special desciiption, ranges over 
the whole of the Palsearctic region, from Ireland to 
Japan, from Lapland to North Italy, but specimens from 
different parts of this wide range differ so much m colour 
as to have been often looked upon as different species. 
Thus, while the common squiriels of north and west 
Europe are of the bright red colour we are accustomed to 
see in England, those of the mountainous regions of southern 
Europe are nearly always of a deep blackish grey , those 
from Siberia again are a clear pale grey colour, wath 
scarcely a tinge of lufous These last supply the squirrel 
fur used for hmng cloaks The pairing time of the squirrel 
IS from Eebruary to April, and after a period of gestation 
of about thirty days it bimgs forth from three to nine 
young In addition to all sorts of vegetables and fruits 
the sqmrrel is exceedingly fond of ammal food, greedily 
devouring mice, small birds, and eggs 

Although the En g bab squirrel is a most beautiful little 
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aaimal, it is far surpassed by many of the trojjical mem- 
bers of tbe group, and especially by those of the Malayan 
region, ■where nearly all the numerous species are bril- 
liantly marked, and many are ornamented with variously 
coloured longitudinal stripes along their bodies. One of 
the commonest and best known of the striped species is 
the little Indian Palm Squirrel {S. palmarum), which, in 
large numbers runs about every Indian village. Another 
Oriental species {S. cariiceps) presents almost the only 
known instance among mammals of the temporary assump- 
tion during the breeding season of a distinctly ornamental 
coat, corresponding to the breeding plumage of birds. 
For the greater part of the year the animal is of a uniform 
grey colour, but about December its back becomes a 
brilliant orange -yellow, which lasts until about March, 
when it is again replaced by grey. The squirrel shown 
in fig. 2 is a native of Burmali and Tenasserim, and is 



Fro, 2. — Burmese squirrel. 


'closely allied to 8. caniceps, but goes through no seasonal 
change of colour. 

The number of species in the genus Scmrus is about 75, 
of which 3 belong to the Palsearctic, 15 to the Ethiopian, 
about 40 to the Oriental, and 16 to the combined Mearctic 
and neotropical regions. 

Genus Rheithrosciurus. 

A single very striking species of squirrel, confined to Borneo, and 
as yet only known from three or four examples, has been sepamted 
geneiically under the above name. The general shape of its skull 
is very diifereiit from that of other squirrels; but its most peculiar 
characteristic is the presence of from seven to ten minnte parallel 
vertical grooves running down the front face of its incisors, both 
above and below, no other squirrel having really grooved incisors 
at all, and no other member of the whole order of rodents incisor 
grooves resenihling these. Its premolai’s only number -J, and its 
molars are simpler and less ridged than in the other genera. This 
squirrel {Wi. macrotis) is a magnificent animal, far larger tbati 
the English species, with an enormously long bushy tail, long 
tufted ears, and black and white bands down its sides. 

Genus Xerus, 

Eur coarse and spiny. Olaws long and comparatively straight. 
Ear-conches minute or entirely absent. Skull with the post-orbital ! 
processes short and directed backwards, the bony palate prolonged ] 
considerably behind the tooth-row, and the external ridge on the | 


front face of the anterior zygoma-root more developed, and con- 
tinued much further upwards, than in Sciurus. Premolars f ; molars 
as in Sciurus. This genus contains four well-marked species, known 
as Spiny Squirrels, all natives of Africa. They are terrestrial in 
their habits, living in burrows which they dig for themselves. 
X. getulus, a striped species of Xorth Africa, has much the size 
and appearance of the Indian palm squirrel ; the others are all 
a little larger than the English squirrel. 

Genus Tamias. 

The members of this genus are characterized by the possession 
of internal cheek -pouches, and by their style of coloration, all 
being ornamented on the back with alternate bands of light and 
dark colour. Their skulls are slenderer and lighter than those of 
the true squirrels, from which they differ in several unimportant 
details. There is only one functional premolar, — the small anterior 
one usually found in Sciurus being either absent altogether or quite 
small and functionless. There are four species, all found in Xortli 
America, one extending also through Siberia into eastern Europe. 
They are known in America as “ Chipmunks,” and are among the 
commonest and best known of the indigenous rodents. The 
members of this group seem rather to lead into the genus Sper?iw- 
philus (see Marmot) of the sub-family Arctomyina, so that the 
division of the Sciurides into two sub-families, although very con- 
venient for classification and description, is rather of an artificial 
nature, there being no well-defined line of separation between 
them. 

Genera Pteromys and Sciuropterus, 

The Flying Squirrels, although they cannot fly in the true sense 
of the word, can yet float through the air for considerable distances 
by tbe aid of an extension of skin connecting their fore and hind 
limbs, and forming a sort of parachute. This parachute is merely 
a lateral extension of the ordinary skin of the body, which passes 
outwards between the limbs and terminates at the wrists and ankles. 
In addition to the lateral membrane there is a narrow and in- 
conspicuous one passing from the cheek along the front of the 
shoulder to the front of the wrist, and another— at least in tlie 
larger species— stretching across behind tho body from ankle to 
ankle and involving the base of tho tail. The flying squirrels are 
divided into two genera, of which Ftcromys contains the larger and 
Sciuropterus the smaller species. The two differ in certain details 
of dentition, and in tho greater development in the former of tho 
expanded membranes, especially of the “ intcrfemoral ” or posterior 
membrane, which is in the latter almost wholly absent, In 
Pteromys the tail is cylindrical and comparatively thin, while in 
Sciuropterus it is broad, flat, and laterally expanded, and evidently 
compensates for the absence of the intcrfemoral membrane by acting 
as a supplementary parachute. In appearance flying squirrels 
resemble the non-flying forms, although they arc even more heau- 
tifully colom-ed than the latter. Their habits, food, ka., are also 
very similar to those of the true squirrels, except that they are 
more decidedly noctuimal, and are therefore less often seen by 'tlie 
ordinary observer. Their method of leaping from tree to tree and 
iloating long distances on their extended ijaraehutes is precisely 
similar to that of the flying johalangers of Australia, a graphic 
description of which is quoted in Piialanger (vol. xviii, p. 729). 
Of each of the two genera there are about thirteen or fourteen 
species, all natives of the Oriental region, except that one of 
Sdurqpierus is found in Xortli America, and another in Siberia 
and eastern Europe,— the latter, the Sciurus volans of Linneeus’s 
Sy sterna Natwree, being the first flying squirrel that was luio-vvn to 
European naturalists. (0. T. ) 

SRIHA(jrAE. See Kashmie, vol. xiv. p. 11. 
SEIEANGAM, or Sbeingham, a town of India, in 
TricMnopoli district, Madras presidency, situated in 10° 
51' 60" M. lat. and 78° 43' 55" E. long., 2 miles north of 
TricMnopoli city and almost in the centre of the island of 
Srlrangam. The island is formed hy tho bifurcation of 
the river KAveri (Cauvery) and by the channel of the 
Colerun. The town is celebrated for its great temple 
dedicated to Yishnu, composed of seven square enclosures, 
350 feet distant from each other. Each enclosure has four 
gates with^ Mgh towers, placed one in the centre of each 
side opposite to the four cardinal points. The outer wall 
of the temple is not less than 4 miles in circumference. 
From 1751 to 1755 the island and its pagodas were the 
object of frequent contests between the French and tho 
British. Srlrangam was constituted a municipality in 
1871, and since then much has been done to improve the 
place. In 1881 the population was 19,773 (9330 males 
and 10,443 females). 

SRIEAMGAPATAM. See SEEiiirGAPATAM:. 
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STAALj Maegtijseite Jeaotb Cokdier Delaunay, 
Baeonne de (1684-1750)— often called m history and 
literature Madame de Staal-Delaunay, to distinguish her 
more completely from Madame de Stael-Holstein — was 
born at Pans on May 30, 1684 Her fathenvasa painter 
named Cordier He seems to have deserted her mother, 
whose name was Delaunay, and who made her daughter 
take that surname instead of Cordier She was well- 
educated, and entered the household of the Duchesse du 
Maine at Seeaux, at first in no higher capacity thnn that 
of femme de chamh e She was, however, promoted 
before long to the office of amanuensis and (practically) 
compamon to her mistress Her hterary talent soon 
manifested itself in the literary court of the duchess, who 
is said, but chiefly on the waiting lady’s own authority, to 
have been not a httle jealous of her attendant Enough, 
however, is known of the duchess’s imperious and 
capricious temper to make it improbable that her service 
was agreeable Madame Delaunay, however, was a 
sufficiently devoted suwante, and in the affair of the 
Cellamare conspiracy had to endure a visit to the Bastille, 
where she remained for two years Even here, however, 
she represents herself as having made conquests, though 
she was far from beautiful She returned on her liberation 
to the service of the duchess, refused, it is said, Dacier, the 
widower of a wife more famous than himself, and in 1735, 
being then more than fifty, married the Baron de Staal 
She continued, however, to form part of the duchess’s 
household She died on June 16, 1750 Her 3Iemo%is 
appeared about five years later, and have often been 
reprinted, both separately and in collections of the 
memoirs of the 17th and 18th centuries, to both of which 
the author belonged both in style and character She has 
much of the frankness and seductive verve of Madame de 
S^vigne and her contemporaries, but a little alloyed with 
the sermhiliU of a later time It may be doubted whethei 
she does not somewhat exaggexate the discomforts of hei 
position and hei sense of them But her book is an ex- 
tremely amusing one to read, as well as not a little instruc- 
tive The humours of the court of Seeaux” are depicted as 
hardly any other society of the kind has ever been Besides 
her MemoiTb Madame de Staal left two comedies and some 
letters, the answers to which are in some cases extant, and 
show, as well as the references of contemporaries, that the 
writer did not exaggerate her power of attracting men 

STADE, a small commercial town in the province of 
Hanover, Prussia, is situated on the navigable Schwmge, 
3| miles above its confluence with the Elbe, and 20 miles 
to the north-west of Hamburg It carries on a number of 
small manufactures and has some shipping trade, chiefly 
with Hamburg, but the use of Harburg has deposed it 
from its former position as the chief port of Hanovei 
There are several brickfields in the neighbourhood, and 
deposits of gypsum and salt The fortifications, erected 
in 1765 and strengthened in 1816, began to be demolished 
in 1882 Population in 1885, 10,003 

Accoiding to the legend, Stade was the oldest town of the 
Saxons and was built m 321 b o Histoucally it cannot be tiaced 
farthei back than the 10th cental y, when it was the capital of a 
line of counts In the 12th centuiy it passed to the archbishopiic 
of Bremen Subsequently enteiing the Hanseatic League, it rose 
to some commeicial importance In 1648 Stade became the 


^ The Stade Elbe-dnes (Stader ElbezoU) weie an ancient impost upon 
all goods earned up the Elbe, and were levied at the village of Bruns- 
hausen, at the mouth of the Schwmge The tax was abohshed m 
1267 by the Hanseatic League, but it was levived by the Swedes m 
1688, and confirmed by Hanover The dues weie fostered by the 
glowing tiade of Hamburg, and in 1861, when they were redeemed 
(foi £427,600) by the nations trading m the Elbe, the exchequer of 
Hanover was in the yeaily receipt of about £45,000 horn this source 
Hambiiig and Gi eat Britain each paid moiethan a third of the redemp- 
tion money 
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capital of the principality of Bremen under the Suedes , and in 
1719 it was ceded to Hanover, the fate of which it has since 
shared. The Piussians occupied it without lesistance in 1866 

STAEL, Madame de (by lier pioper name and title 
Anne Louise Gkemaine Neokee, Baeoness oe Stael- 
Holstein), was born at Pans on April 22, 1766, and 
died there on July 14, 1817 Her father was the famous 
financier Necker, her mother Suzanne Curchod, who is 
almost equally famous as the early love of Gibbon, as the 
wife of Necker, as the mistress of oue of the most popular 
salons of Pans, and as the mother of hladame de Stael 
Between mother and daughter there was, however, httle 
sympathy Madame Meeker, despite her talents, her 
beauty, and her fondness foi pJiilosophe society, was strictly 
decorous, somewhat reserved, and disposed to carry out in 
her daughter’s case the rigorous discipline of her own 
childhood The future Madame de Stael was from her 
eaihest years a romp, a coquette, and passionately 
desirous of prominence and attention Theie seems more- 
over to have been a sort of rivalry between mother and 
daughter for the chief place in Meeker’s affections, and it 
IS not piobable that the daughter’s love for her mothei 
was increased by the consciousness of her own inferiority 
m personal charms Madame Meckei, if her portraits as 
well as verbal descriptions may be trusted, was of a most 
refined though somewhat lackadaisical style of beauty, 
while her daughter was a plain child and a plainer woman, 
whose sole attractions were large and striking eyes and 
a buxom figure She was, however, a child of unusual 
intellectual power, and she began very early to write 
though not to publish She is said to have written her 
father a letter on his famous Compte-Bendv, and other 
matters when she was not fifteen, and to have injured her 
health by excessive study and intellectual excitement 
But lu leading all the accounts of Madame de Stael’s life 
which come from herself or her intimate friends it must 
he carefully remembered that she was the most dis- 
tinguished and characteristic product of the period of 
sensihhte — the singular fashion of nltra-sentiment which 
lequiredthat both men and women, but especially women, 
should be always palpitating with excitement, steeped in 
melancholy, or dissolved in teais Still, there is no doubt 
that her father’s dismissal from the ministry, which 
followed the presentation of the Compte, and the con- 
sequent removal of the family from the busy hfe of Pans, 
were beneficial to her During pait of the next few years 
they resided at Coppet, her father’s estate on the Lake of 
Geneva, which she herself made famous But other parts 
were spent m travelling about, chiefly in the south of 
France They returned to Pans, or at least to its neigh- 
bourhood, in 1786, and Mademoiselle Meeker lesumed 
hterary work of a miscellaneous kind, including two 
plays, Sophte axidi Jane Giey, which were printed sooner 
or later It became, however, a question of marrying her 
Her want of beauty was compensated by her fortune, for 
she was the only child of one of the richest bankers in 
Europe But her parents are said to have objected to her 
marrying a Eoman Catholic, which, in France, consider- 
ably hmited her choice There is a legend that 'William 
Pitt the younger thought of her , the somewhat notorious 
lover of Mademoiselle de Lespmasse, Guibert, a cold- 
hearted coxcomb of some talent, certainly paid hei 
addresses But she finally married Eric Magnus, Baron 
of Stael-Holstein, who was first an attachd of the Swedish 
legation, and then minister For a gieat heiress and a 
very ambitions girl the marriage scarcely seemed brilhant, 
for Stael had no fortune and no very great personal dis- 
tinction A singular series of negotiations, however, 
secured from the king of Sweden a promise of the 
ambassadoiship for twelve years and a pension m case of 
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it& withdrawal, and tlie maruage took place on Januaiy 
14, 1786 The husband was thirty-seven, the wife tw'enty 
Madame deStaelwas accused of extravagance, and latterly 
an amicable separation of goods had to be effected between 
the pair But this was a mere legal formality, and on the 
whole the marriage seems to have met the views of both 
parties, neither of whom had any affection for the othei 
They had three children , there was no scandal between 
them , the baron obtained money and the lady obtamecl, 
as a guaranteed ambassadiess of a foreign powei of con- 
sideration, a much higher position at court and in society 
than she could have seemed by mariying almost any 
Fiencliman, without the inconveniences which might have 
been expected had she mained a Frenchman superior to 
heibelt in lank The paiticulai fancy of Mane Antoinette 
for Sweden, caused hy the fantastic devotion of Count 
Fer&en and the king himself to her, secured moreover a 
reception which might have been otherwise difficult to 
gam Madame de Stael was not a peisona giata at court, 
hut she seems to have played the pait of ambassadress, 
as she played most parts, in a lathei noisy and exaggerated 
maunei, but not ill Then m 1788 she appeared as an 
author nuclei her own name (Sojjhe had been already 
published, but anonymously) with some Leiti es sm J J 
Eousseau^ a fervid panegyric showing a good deal of talent 
but no power of criticism She was at this time, and 
indeed generally, enthusiastic foi a mixture of Rousseauism 
and constitutionalism in politics, and her father’s restora- 
tion to power excited extravagant hopes in hei, though 
Necker himself knew better She exulted moie than evei 
in the meeting of the states-general, and most of all when 
her fathei, after being driven to Brussels by a state 
intrigue, was once more lecalled and triumphally escorted 
into Pans Every one knows what followed Her first 
child, a boy, was born the week before Necker finally left 
France in unpopularity and disgrace , and the increasing 
disturbances of the Revolution made her privileges as 
ambassadress no meie matters of ornamental distinction 
giatifymg to vanity, but veiy important safeguards She 
visited Coppet once oi twice, but for the most pait in the 
early days of the revolutionary period she was in Fans 
taking an inteiest and, as she thought, a pait in the 
councils and efforts of the Moderates At last, the day 
before the September massacres, she fled, befriended by 
Manuel and Talhen Her own account of her escape is, 
as usual, so florid that it provokes the question whether 
she was really in any dangei Directly it does not seem 
that she was , but she had geneiously strained the privi- 
leges of the embassy to piotect some threatened friends, 
and this was a seiious matter 
She betook herself to Coppet, and theie gathered 
round her a considerable number of friends and fellow- 
lefugees, the beginning of the quasi-court which at inter- 
vals during the next flve-and-twenty years made the place 
so famous lu 1793, however, she made a visit of some 
length to England, and established herself at Mickleham 
in Surrey as the centre of the Modeiate Libeial emigrants, 
— Talleyrand, Harbonae, Jaucouit, Guibert, and others 
There was not a little scandal about her relations with 
FTaihoune , and it is very much to he doubted whether 
thita can safely be set down, as her panegyrists usually set 
it, to the mere spite of the first or royalist emigrants, to 
wliom she and her party were almost more obnoxious tha n 
the Jacobins It is certain that this Mickleham sojourn 
(the details of which are known from, among other sources, 
the letters of Fanuy Burney) has never been altogether 
satisfactorily accounted for. In the summer she returned 
to Coppet and wrote a pamphlet on the queen’s execution 
The next year her mother died, and the fall of Robespierre 
opened the way back to Pans. M de Stael (whose mis- 


sion had been in abeyance and him'^elf in Holland foi 
three yeais) was accieditecl to the Fiench lepublic by the 
legent of Sweden , his wife reopened her salon and for a 
time was conspicuous in the motley and eccentric society 
of the Directory She also published seveial small works, 
the chief being an essay De VInfl.uence des Passions 
(1796), and anothei De la Litteratme Consider ee dans 
ses Raiyports aveo les Inshtutions Sociales It was 

duiing these yeais that Madame de Stael was of chief 
political importance Hai bonne’s place had been supplied 

! by Benjamin Constant, who had a veiy great influence 
i ovei hei, as in leturn she had over him Dming the 
j Directory she had some real and more imaginary powder 
as a politician, and both peisonal and political leasons 
threw her into opposition to Bonapaite Hei own pre- 
ference for a moderate lepublic or a constitutional mon- 
archy was quite sinceie, and, even if it had not been 
so, her own character and Hapoleon’s were too much 
alike m some points to admit of their getting on together 
Poi some yeais, however, she was able to alternate between 
Coppet and Pans without difficulty, though not without 
knowing that the First Consul disliked hei In 1797 she, 
as above mentioned, separated formally from her husband 
In 1799 he was recalled by the king of Sweden, and in 
1802 he died duly attended by hei Besides the eldest 
son Auguste Louis, they had two othei children, — a son 
Albert, and a daughter Albeitine, who aftei wards became 
the Duchesse de Bioglie 

The exact date of the beginning of what Madame de 
Stael’s admirers call her duel with Mapoleon is not easy 
to determine Judging fiom the title of her book Dix 
Awnees d'Dxil, it should be put at 1804, judging fiom 
the time at which it became pretty clear that the first 
man in France and she who wished to be the liist woman 
m France were not likely to get on togethei, it might be 
put several yeais eailiei The whole question of this 
duel, however (marked as it was by Hapoleoii’s unsciupu- 
lous exercises ot powei, which leached a climax in the 
suppression of the De VAllemagm aftci it had been 
caretully submitted to his censorship), requires considera- 
tion from the point of view of common sense It dis- 
pleased Hapoleon no doubt that Madame de Stael should 
show herself recalcitrant to his influence But it piob- 
ably pleased Madame de Stael to quite an equal degree 
that Napoleon should apparently put forth his power to 
crush her and fail Both personages had the curious 
touch of cliailatanmie so common in the lato 18th century, 
and “ made believe ” in a fashion bewildering and a little 
inci edible to posterity If Madame de Stael had really 
desired to take up her parable against Napoleon seriously, 
she need only have established hei self in England at the 
peace of Amiens and have lived quietly there She did 
nothing of the kind She lingered on at Coppet, con- 
stantly hankering after Pans, and acknowledging the 
hankering quite honestly In 1802 she published the 
first of her really noteworthy books, the novel of Delplivne^ 
in which the “femme incompnse” was in a manner intio- 
duced to French literatiue, and in which she herself and 
not a few of her intimates appeared in transparent dis- 
guise In the autumn of 1803 she returned to Pans 
Whether, if she had not displayed such extraordinary 
anxiety not to be exiled, Napoleon would have exiled her 
lemains a question , but, as she began at once appealing 
to all soits of peisons to protect her, ho seems to have 
thought it better that she should not be protected She 
was directed not to leside within forty leagues of Pans, 
and after considerable delay she determined to go to 
Geimnny She journeyed by Metz and Frankfoit to 
Weimar, and arrived theie in December. There she stayed 
during the winter, and then went to Berlin, where she 
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made tlie acquaintance of August Willielm ScMegel, who 
afterwaidfe became one of hei intimates at Coppet Thence 
she travelled to Yiennaj where, in Apiil, the neivs of hei 
fathei’s dangerous illness and shortly of his death (Apiil 
8) reached her She returned to Coppet, and found her- 
self its wealthy and independent mistiess, but her soirow 
for her fathei was deep and certainly sincere She spent 
the summer at the chateau wuth a brilliant company , in 
the autumn she journeyed to Italy accompanied by 
Scblegel and Sismondi, and theie gathered the materials 
of her most famous w^oik, Coyinne She leturned in the 
summer of 1805, and spent neaily a yeai in writing 
Confine , in 1806 she broke the decree of exile and lived 
for a time undisturbed near Pans In 1807 Oouniie, the 
first msthetic lomance not wuitten in German, appeared 
It IS in fact, what it was described as being at the time of 
its appearance, “a picturesque tour couched in the form 
of a novel ” The publication was taken as a reminder of 
her existence, and the police of the empire sent her back 
to Coppet She stayed theie as usual for the summer, 
and then set out once moie for Germany, visiting Mamz, 
Frankfort, Beilin, and Vienna She was again at Coppet 
in the summei of 1808, and set to work at her book De 
VAllemagyie It took her neaily the whole of the next 
two years, duiing which she did not travel much or fai 
from her own house. She had bought property m America 
and thought of moving thither, but chance or fatality 
made her deteimine to publish De VAUemagne m Pans 
The submission to censorship which this entailed was 
sufficiently inconsistent, and she wrote to the emperor one 
of the unfortunate letters, at once undignified and provok- 
ing, of which she had the secret A man less tyiannical or 
less mean-spirited than Napoleon would of course have let 
her alone, but Napoleon was Napoleon, and she perfectly 
well knew him The leply to her letter was the condemna- 
tion of the whole edition of her book (ten thousand copies) 
as “not French,” and her own exile, not as before to a 
certain distance from Pans, but from France altogethei 
The act was unquestionably one of odious tyranny, but it 
is impossible not to ask why she had put heiseif within 
leaeh of it when her fortune enabled hei to reside any- 
where and to publish what she pleased She retired once 
more to Coppet, where she was not at first interfered with, 
and she found consolation in a young officer of Swiss origin 
named Eocca, twenty-three years her junior, whom she 
married privately in 181 1 The intimacy of their relations 
could escape no one at Coppet, but the fact of the marriage 
was not certainly known till after her death 

The operations of the imperial police m regard to 
Madame de Stael are rather obscure She was at first 
left undisturbed, but by degrees the chateau itself became 
taboo, and her visitors found themselves pumshed heavily 
Mathieu de Montmorency and Madame R6camier were 
exiled for the ciime of seeing her , and she at last began 
to think of doing what she ought to have done years 
before and withdrawing herself entirely from Napoleon’s 
spheie In the complete subjection of the Continent 
which preceded the Russian War this was not so easy as 
it would have been earlier, and she remained at home 
during the winter of 1811, writing and planning On 
May 23 she left Coppet almost secretly, and journeyed 
by Bern, Innsbruck, and Salzburg to Vienna There she 
obtained an Austrian passport to the frontier, and after 
some fears and trouble, receiving a Russian passport in 
Galicia, she at last escaped from the dungeon of Napo- 
leonic Europe, swearing never to return thither It 
seemed likely that the proclamation of war between 
France and Russia, on June 22, would help her to keep 
the vow 

She journeyed slowly though Russia and Finland to 


Sweden, making some stay at St Petersburg, spent the 
winter in Stockholm, and then set out foi England 
Here she received a hiilliant reception and was much 
lionized during the season of 1813 She published De 
VAUemagne (a book much more really lemarkable than 
Coimne) m the autumn, was saddened by the death 
of hei second son Albeit, who had entered the Swedish 
aimy and fell in a duel brought on by gambling, under- 
took hei Gonsidei atxons sui la Revohdion and 

nffien Louis XVIII had been lestoied returned to Pans 
Both lu the summer and in the winter of 1814 she visited 
Copiiet, and was meanwhile a prominent figure in Parisian 
society She was in Pans when the news of Napoleon’s 
landing aimed and at once fled to Coppet, but a singulai 
stoiy, much discussed, is cuireut of her having approved 
Napoleon’s return There is no direct evidence of it, hut 
the conduct of her close ally Constant may be quoted in 
its suppoit, and it is certain that she had no affection for 
the Bourbons In October, after Waterloo, she set out 
for Italy, not only for the advantage of her own health 
but foi that of her second husband, Rocca, who was dying 
of consumption Her daughter married Duke Victor de 
Bioglie on February 20, 1810, at Pisa, and became the 
wife and mother of French statesmen of distinction The 
whole family leturued to Coppet in June, and Byion now 
frequently visited Madame de Stael there He had 
quizzed her a good deal in London, but hked her better in 
her own house, though even there he noticed her constant 
stiaimng to be something different from heiself Despite 
hei increasing ill-health she returned to Pans for the 
winter of 1816-17, and her salon was much frequented 
But in Maxell she is spoken of as “ dying,” and she had 
already become confined to her room, if not to her bed 
She died on the 14th of July, and Rocca survived hei 
little moie than six months Nor was her eldest son long- 
lived After editing a collected edition of his mother’s 
works he died at the age of thirty-seven m 1827 
Madame de Stael occupies a singular position in Fieiicli litei- 
ature The men of liei own time evalted her to the skies, and the 
most extravagant estimates of her (as “ the greatest woman in 
liteiary history,” as the “foundiess of the romantic movement,” 
as lepiesenting “ideas,” while hei contemporary Chateaubriand 
only represented woids, colouis, and images, and so foitli) are to be 
found in those histones of literatme vvliich faithfully lepeat second 
hand and traditional opinions On the othei hand, it is aeknow 
lodged that she is now veiy little read Sainte-Beuve, who piofesses 
a “cultc" foi hei, and who has treated hei at gieat length and 
with much indulgence , M Schoier, a compatriot and co-religionist, 
who is strongly pi ejudiced in hei favoiii ,]5oudan, a land of liteiary 
letainei of hei connexions, — all allowr this, and anyone who speaks 
with an intimate knowledge of cuirent Fiench liteiature must agiee 
that since they spoke neglect of hei has inci eased No writei of 
such eminence is so laiely quoted , none is so cntiiely destitute of 
that tribute of new and splendid editions which Prance pays to 
her favouiite classics moie lavishly than any othei nation , none is 
so seldom the subject of a liteiaiy cmisej le The abundant docu- 
ments in tlie hands of her descendants, the families of Bioglie and 
Haussonville, have indeed furnished material for papers recently, 
but these aie almost wholly on the social aspect ot Madame do 
Stael, not on her liteiaiy merit Nor when the life and works come 
to be examined independently is the neglect seen to be ivithout 
excuse An ugly coquette, an old wmman who made a ridiculous 
maiiiage, a blue-stocking who spent much of hei time in pesteiiiig 
men of genius, and diawing from them sarcastic comment behind 
her back, — these things aie not attiactive Her books aie seen 
to be in large pait merely clevei reflexions of othei people’s views, 
01 views cmieiit at the time, and the famous “ ideas ” tinn out to 
be chiefly the ideas of the books oi the men wuth wdiom she was 
from time to tune m contact The sentiuEientality of her sentiment 
and the floiid magniloquence of hei style equally disgust the 
leader , and, when it is suggested to him that the i evolution of 
taste and manners huits novels moie than anythmg else, he is 
tempted to reply that it has not liuit Don QivmU, or Chi Bias, or 
BoTmison Crusoe, or Toyn Jones, or Mcmo% LescaA.it, or The Anbiaiuary, 
and that if it has huit Qonnne it is simply because these are gieat 
hooks and Oonvme is not a great book There is tiuth in this, 
hut to state it alone would be in the highest degree unfair 
Madame de Stael’s faults aie great , her style is of an age not for 
XXH — s6 
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all time , her ideas are mostly seeond-liaTid aad frec[ueiitly snpei 
ficial But nothing save a very great talent could have shon n itself 
so receptive Take away her assiduous fiegiieutation of society, 
from the later philosophe coteries to the age of Byron, — ^take away 
the influence of Constant and Sclilegel and her other literary 
friends, — and probably little of hei will remain But to have 
caught fiom all sides m this inannei the floating notions of society 
and of individuals, to lellect them with such iigoui and cleat ness, 
to combine them with such not inconsiderable skill into connected 
hooks, IS not anybody’s task Her two best books, Confine and 
Ba VAlkmagiie, aie iii all piobabihty almost -wholly uiioiiginal, 
a little sentiment m the first and a little constitutionalism in the 
second being all that she can claim But Cor mm is still a veiy 
remarkable exposition of a certain kind of isstheticism, and Be 
I'AlUmctgne is still peihaps the most lemaikable account of one 
country by a native and inhabitant of auothei which exists in 
liteiature This piaise, and it is very high piaise, can he giveu to 
Madame de Stael But the meats which it allows aie not merits 
of the class which secuie leadeis for ever Meithei lu style noi lu 
thought Was she of the fiisfc class oi perhaps of the second , and 
besides thought and style nothing will save books 

Baton Auguste de St tel eiltted, as has been said, the complete woiks of Ins 
mother m seventeen volumes (Pans, 1S20-1), and the edition was afterwards le- 
published in a compictci foiin, and, supplemented by some (Euwes laidites, 

13 still obtainable in 3 vols latge S\o (Bidot) The Consida ations and the Du, 
Annies dUxil had been published aftei Madame de Stael s death Theie is no 
lecent leissue of the whole, and the rninoi woihshaie not been icpimted, but 
Conme, belphine, and As I Allemagne aie eisily accessible m cheap md sepai ite 
forms Of lecent woilvs on Madame de Stael, oi lathei on Coppet and its 
society, those of JLM Caio and Othenin d Ilaussonville maybe mentioned In 
English tlieie is an elaboiate hiogtaphy by A Stevens (London, 1S80), full of 
information, but unluckilj not at all ciitioal (G S k ) 

See vol STAFFOED, an inland county of England, is bounded 

unu , on the S E by Warwickshire, S by Worcestershire, W 
by Shropshire, N W by Cheshire, and E by Derbyshiie, 
just touching Leicestershire It is of iiregular outline, 
and has been likened to an elongated and compressed pear, 
somewhat tapering at both ends Its gieatest length from 
north to south is 53 miles, and its greatest bieadth is 36 
miles The area is 748,433 acres — about 1170 square 
miles 

Smfam and Geology — Although the general aspect of 
the county is that of a plain, it has been pronounced 
“rather a subalpme or hilly distiict”, but its highest hill, 
Axe Edge, is only 1756 feet above the level of the sea 
In the north the land is undulating and very picturesque , 
the hills here are the loftiest in the county, as Axe Edge, 
Cloud Thorpe, Mow Cop, and other hillocks and mounds 
called “ edges ” These are mostly composed of millstone 
grit In the south we have sandstone, gravel, limestone, 
and basalt, represented respectively by Kmfare Edge, 
Barr and Cannock Chase, Sedgley, and Clent The prin- 
cipal rivers are the Trent, the Tame, the Sow, the Penk, 
the Stour, the Blythe, the Tern, the Churnet, the Lyme, 
the Smestow, and the Manyfold , of these the Trent is the 
most important The Severn has a short pait of its 
course within the county, traversing the coal-field at 
Alley The Dove separates Staffordshire from Derby- 
shire Several of the rivers are well supplied with fish 

Geologically the county is included in the Mew Eed 
Sandstone district of England, and is of the Carboniferous, 
Permian, and Triassic systems of formation It is rich 
in limestone and coal According to Mr Garner {Natural 
Ristmy of the County of Stafoid), the following is a sum- 
mary of its geological characters — the Polley coal-field 
occupies 61 square miles, the South Staffoidshire coal- 
field (excluding about 11 miles of it situated in other 
counties), 65 , the Silurian limestone, &c , in the south of 
the county, 16, the Eowley basalt, 1, the Clent basalt, 

2 , the Arley coal field, basalt, cornstone, &c , 7 , the 
mountain limestone, 40, the Cheadle coal-field, 18, the 
Chiddleton coal-field, 1 , the Meerbrook coal-fiel^ 4 , the 
millstone grit, 100 , the Mew Ked Sandstone (marl, gravel, 
rock, sand, and peat), 825 

The county is very iich lu fossils In the coal, the 
limestone, and the Silurian deposits the remains of marine 
animals and plants are especially numerous The museums 
in several towns have good collections of corals, calamites, 
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and ferns , and probably the finest examples of trilobites 
and encnnites have been found lu this part of England 
The teeth of the Megcdichthys have been found in the 
coal strata, and the Dudley museum contains a specimen 
of M hibbeiti, neaily entire The county is very rich in 
mineral productions In a single year 12,000,000 tons 
of coal and 1,173,866 tons of iron have been obtained 
The greatest quantity of iron is raised in the north and 
of coal m the south Of the places at which the various 
products are found maybe named — Biich Hills for anthra- 
cite coal, Hanley Green loi peacock coal, Longton for 
cannel coal , Wednesbury for haematite iron ore , Langley 
Close for grey marble , the Eowley Hills foi basalt At 
Bilstoii casting sand, at Kings winford fii e-clay and fiie 
bricks, at Tutbnry alabaster, at Powke Hill black marble, 
and at Hemley Gieeii led ochre are produced In Decern 
bei 1885 an important discovery of coal was made near 
Dudley Mr S Blewitt has driven from the Grace Mary 
jjits about 250 yaids towards the Ivy House estate, 
thiough the igneous locks, and come upon a large area of 
the best haid coal, about thirty feet in thickness, and some 
thirty awes m area 

Ohrmte aiul Agucultuie — As legarcls climate the county sluies 
the cliaiacteustics common to the midland distiict ot England 
Agucultuie, though not its distinctive featuie, foims a veiy iiiipoit- 
aut item m the ludusti y and wealth of Staffoi dslui e Th e i etui ns foi 
1886 fuimsh the following leport m com ciops there weie 94,273 
acres, roots, aitifiual glasses, kc , 43,343, clovei and grasses, 46, 832 , 
peimaneutpastuie, 412,566, lallow, 7203, oichaids, 1188, market 
gaidens, 866, umseiy giounds, 233, woods and plantations, 34,91L 
Eiom the same letuins we learn that the iiumhei of horses em- 
ployed 111 agucultuie w as 16,031 , iiiibioken hoises and hi ood maies, 
7802, cows in milk or in calf, 74,868, cattle undei two yeais 
old, 56,224, two yeais and iipwaul, 25,922, ono-yeai-old sheep, 
142,955, sheep iiudei one yaai, 106,950, and pigs, 48,569 The 
total nuinbei of piopiietois in the county was leturned in 1873 
as 43,371, possessing 638,084 acies, pioducing an annual lental of 
£3,630,264 The estimated extent oi waste oi common land was 
7809 acies Of the owneis 33,672 owned less than one aoie each 
Eight piopiietors weie owueia of more than 10,000 acies each, 
viz, Eail of Lichfield, 21,433, Earl of Slirswsbmy, 18,954, Lout 
Hatheiton, 14,901, Maiquis of Anglesey, 14,344, Sii J II Ciewo, 
14,256, Duke of Sutheiland, 12,744, Loid Bagot, 10,993, Su T 
E F Boughey, 10,505 

Manufactuies — The maniifactmes of StalToulshiie aie of a vciy 
varied chaiaetei Almost eveiy thing which is made of non is 
manufactuied in one town oi aiiotliei , and it would only ho 
tedious to euumeiate the almost infinite vaiiety of goods pioducod 
Wolverhampton and ‘Willenliall aie famous foi locks, Ciadley for 
nails, Oldbuiy foi lailway carnages, Walsall foi spins, bits, and 
saddlery, Tipton for anchois, Smethwick foi glass, Soho foi 
steam engines and hydiaulic jacks, Wednesfleld for keys, Bilston 
for tinplate waxes, and Bloxwich foi bits Thanks to tho laboms 
of Josiah Wedgwood and Elaxmau, the potteiy woik of Stafford- 
shire ranks among the most famous manufactuies of the kingdom, 
and Etiuiia is a household woid -wheievei the adnuiablo and 
artistic Wedgwood waie is known The ale produced at Buiton- 
on-Tient finds a maiket lu almost eveiy civilized coiintiy in the 
woild, and in some that can scaicely be so desciibed 

Commumcahoti — The county is admnably piovzdod with lail- 
ways, canals, and tiamways Tho mam roads ais excellent, and 
are well maintained and kept in capital condition 

Administration and Population —The population in 1861 was 
746,943, m 1871 868,326, and in 1881 981,013 (males 492,009, 
females 489,004), an aveiage of 1 31 peisons to an acio Stafford- 
slmo is in the (Oxfoid ciieuit, and is neaily all in the diocese of 
Lmlifield The seat of the bisliopuc and the will couits aio at 
Lichfield The assize to-wn is Stalfoid Tlieie aie five hmiilreds, 
each having two divisions — Eortli Totmonslow (Leek) and South 
Totmonslow (Cheadle), EToith Pirehill (Potteiies) and South Piieliill 
(Stone), ETorth Otilow (Buiton-on-Ti ent) and South Offlow (Walsall), 
East Cuttlestone (Eugeley) and West Cuttlestono (Giiosall), Morth 
Seisdon (Sedgley) and South Seisdon (Kmfare) The county has 
one eouit of quarter sessions, and is divided into twenty-two petty 
and special sessional divisions , and tlieie are 247 civil paiishes and 
sixteen poor law unions The municipal boroughs number twelve 
— ^Burslem, population 26,622, Burton-on-Treiit (partly in Derby- 
shire), 39,288, Hanley, 48,361, Lichfield, 8349 , Longton, 18,620, 
Newcastle under-Lyme, 17,508, Stafford, 19,977, Stoko-on-Tient, 
19,261 , Tamworth (partly m Warwickshire), 4891, Walsall 68,795 , 
West Biomwich, 66,295 , Wolveihampton, 75,766. 
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By the Bedistnbution of Seats Act, 1885, the parliamentary ' 
representation of Staffordshire nas arianged as lollops — seven 
boroughs each letuming one member, one borough returning thiee, 
and seven county divisions with one member to each, — making 
seventeen members for the whole county The county divisions 
aie named respectively Burton, Handsworth, &ngswinlord, Leek, 
Lichfield, hJorth-West, and West The followmg is a list of the 
boroughs, with populations given by or based on the census of 
1S81 —Wolverhampton (three members), 164,332, Hanley, 75,912, 
Hewcastle-undei-Lyme, 49,293, Stafford, 19,977, Stoke on-Tient, 
64,091, Walsall, 59,402, WednesLury, 68,142, West Biomwich, 
56,295 

Ristory arid Antiquities — Much antic],uaiian learning lias been 
employed in shonnng that Staffordshue was in eaily ante-Eomaii 
days famous for the presence and power of the Diuids Cannock 
Chase has been desciibed as then headquarters in Biitain , aud 
Barr Beacon has been generally accepted as one of then piincipal 
places of worship, of which Diood oi Druid Heath by its name 
still pieseries the tiadition At the time of Caesar’s aiiival in 
the island this part of England was peopled by tribes whom the 
Roman authors designate as Cornavii or Carnabii The conquerors 
named the central pait of the country, which included Stafford- 
shire, Elavia Caesaiiensis Two of their most famous roads, 
Watling Stieet and Ickuield Sheet, passed through the county, 
— the first-named from Eazeley through "Wall {BtoedLutrC) to 
Wroxeter ( Vriconium), and the Icknield Stieet thiongh Birming- 
ham to Wall, and by Buiton-on Trent to Derby In Saxon times 
Staffordshire formed pait of the gieat kingdom of Meicia, which 
was remarkable for the tenacity with which the people clung to 
their old faith and resisted the introduction of Chiistianity The 
new faith, however, prevailed over paganism and a cathedral 
was founded at Lichfield Through the influence of Offa, Pope 
Adrian in 786 made the see an independent archbishopric, but 
this honour was only possessed foi a short penod Meicia was 
fiequently invaded by the Danes, and seveial battles were fought 
in Staffoidshire, notably at Tetteiihall and Wednesfield (Woden’s 
Field), and a large number of Danes settled m this part So 
rapidly did they occupy the laud that in 1016, when the Damsh 
king Canute divided his eon(iiiests into foui eaildoms, Meicia was 
believed to have as many Danish as Saxon inhabitants After the 
Hoiman Conquest the county was divided among the Conqueror’s 
retainers, the baions De Tom, De Montgomery, Fitz-Ansculf, and 
De Feiiers coming iii foi the lion’s shaie Of after histoiical 
events the most noted aie the defeat and execution of the earl of 
Lancaster by Edward II in 1322, and the battle at Blore Heath in 
1459, in which the Yoikists were victorious ovei the Lancasteiians 
Dining the Civil Wai Lichfield cathedral was besieged m 1643, and 
Lord Biook was killed by a shot fi.red from the battlements of the 
great tower Maiy queen of Scots was imprisoned in Tutbuiy 
Castle from 1569 to 1572 In 1745, Chailes Eilwaid, the Young 
Pretender, in his attempt to win the ciown of England, penetrated 
as far as Leek 

Early British lemains exist in vaiious parts of the county, and 
a large number of haiiow'S have been opened in which human 
bones, urns, fibulie, stone hammeis, armlets, pins, pottery, and 
other articles have been found In the neighbourhood of Wetton 
no fewer than twenty-thiee banows have been opened, and Biitish 
ornaments have been found in Heedwood Foiest Several Roman 
camps also exist in different parts But of medireval times the 
chief legacy is the cathedral at Lichfield {q v ), one of the most 
beautiful in the kingdom Of other interesting places the most 
worthy of notice are Beaudeseit, Bentley Hall, Chillington, Dudley 
Castle, Enville Hail, Ingestre, Stafford Castle, Tamwoith Castle, 
Tmll, and Wiottesley Hall More modern mansions are Ham 
Hall, Alton Toweis, Shugboiough, Patteshiill, Keele Hall, and 
Tientham Of famous personages belonging to the county aie 
John Dudley (duke of iToitliumberlaiid), Cardinal Pole, Archbishop 
Sheldon, Col John Lane, General Harrison, Loid Anson, Earl St 
Vincent, Izaak Walton, Dr Samuel Johnson, David Garrick, Josiah 
Wedgwood, Miss Seward, Mary Howitt 

See Plot, y of Staffordsim e, 1686, Erdeswick, Sm vey of Slafford- 

shiie,nV!, Sha-w, History and Antiquities of Staffordshire, 17 S8-1&01, Pitt, 
Topographical History of Staffordshii e, 1817 , Gamei, Natural History of the 
County of Stafford, 1844, henyiiord, Siaffoi dshire and Warwickshire, 1874, and 
tliD puWvcations of the Salt Aichaeological Society 

STAFFORD, a parliamentary and mnmcipal borough 
of England, and the county town of Staffordshire, is situated 
on the left bank of the river Sow, almost in the heart of 
England It is 123 miles from London and 29 J from 
Biimingham, and is in the southern division of the bandied 
of Pirehill The principal trades of the town are tanning 
and the manufacture of boots and shoes, more especially 
for ladies The oldest church is that of St Chad, said to 
be originally of Saxon origin It was formerly a large and 
beautiful church, with chancel, nave, aisles, transepts, and 
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a central tower, but has suffered severely from time, neglect, 
and rough treatment Restoration was begun in 1865, and 
the operations led to the discovery of some fine interlacing 
Norman arches and a beautiful Norman archway with some 
rich sculptured work between the nave and tower These 
were restored in 1856 and a new roof was put on the 
chancel in memory of Izaak Walton In 1874, the nave, 
arcades, and open-timbered roof were restored in memory 
of Mr Thomas Salt, in 1874-75 the south aisle was rebuilt, 
and in 1884-85 tbe tower The finest of the churches m 
Stafford is undoubtedly St Mary’s, which was admirably 
restored in 1844-45 by Sir Gilbert Scott, at a cost of 
£30,000 It contains some good monuments, and seve- 
ral very fine memorial windows of stained glass Other 
churches worthy of mention are Christ Church, St Paul’s, 
and St Thomas’s The grammar school is a very old 
foundation, enlarged by Edward VI , the present building 
was erected in 1862 The free library was opened m 
1882, and is now fairly well supplied with hooks The 
William Salt library contains a unique collection of books, 
deeds, autographs, engravings, and drawings relating to 
the county, collected by Mr Salt and presented by his 
widow It contains some 7000 volumes, between 2000 
and 3000 deeds, and more than 9000 drawings, auto- 
graphs, and valuable MSS , mostly relating to the history, 
topography, &c , of the county The town also possesses 
a good museum, collected principally by Mr Clement 
L Wragge, and called by hxs name, specially interesting 
is Its almost perfect collection of fossils Stafford also 
contains a good school of art and a mechanics’ institute 
ether prominent buildings are the shire hall, in which 
the assizes and quarter sessions aie held, and the borough 
hall, the latter contains the municipal offices, and also 
has a large hall for public meetings Stafford is well 
supplied with chaiitable institutions, among which may 
be mentioned the geneial infirmary, built in 1766, the 
county lunatic asylum in 1818 , and the Coton Hill 
institution for the insane in 1854, beautifully situated on 
rising ground, w'hich commands extensive views of some 
of the lovehest country in the county, while its own 
grounds are tastefully laid out The householders of 
Stafford formerly possessed the right of using some veiy 
extensive common laud situated north of the town, in 
1880, however, all that remained (134 acres) was enclosed, 
and is now held for the people by a committee of house- 
holders elected annually A part of this land, called 
Stone Flat, is preserved as a public recreatiou giound 
Of another common named Coton Field, consisting of 
about 180 acres, 70 acres were in 1884 transferred abso- 
lutely to the freemen, and have been divided into 401 
garden allotments, which are let at a small rental to 
resident freemen or their widows The parliamentary 
borough (area 774 acres, with population of 18,904 in 
1881) was extended m 1885, and is now identical with 
the municipal borough The area of this is 1012 acres, 
and the population, 14,437 in 1871, was in 1881 19,977 
The Act of 1885 reduced the parliamentary representation 
from two members to one 

Stafford was of considerable importance befoie tbe Conquest 
The site was at first knovn as Berteliney oi Betheney, from the 
island on which the earliest houses were built As the town grew 
its name was changed into that of Statford oi Stadford In 
913 Ethelfleda, sister of Edward the Elder, erected a fortification 
here, generally called a castle, hut doubtless one of those de- 
fensive mounds which from their admirable positions weie after- 
wards selected by the Hermans as the sites of their castles and 
strongholds About a year and a half after wards Edward the 
Elder built a tower, with walls and a fosse round it Pennant 
says this was on the mount called Castle Hill by Speed Stafford 
is mentioned m Domesday as a city paying £9 m customs There 
weie 18 loyal burgesses, aud the eails of Mercia possessed twenty 
mansions The number of houses entered is 178 'William built 
a castle on the old site, of which he appointed Robert de Tom 
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goveinoi, A\ho took tke name De Staffoid fiom tliat of tlie town, 
and wa& tlie oiiginatoi of tlie gieat family of the Stafioids At 
this time it contained a loial mint, some of the coins aie still 
ei-tant, htaimg on the obieise the head and name of the king, 
and on the leveise “Gcdwinne on Staef ” Godwinne was the 
“king’s moneyei ” The castle of Eoheit de Tom was lebuilt 
by Ralph de Staftoid in tie leign of Edwaid III , duiing the Cml 
Wai it was held foi the Royalists by the eail of Hoithampton, 
but was taken foi the Pailianient by Sir "William Breieton in May 
1643 The castle was soon aftei wards demolished by older of the 
Pailianient When fortified, Staffoid had four gates That on 
the south, neai the iiwei budge, called the Gieen gate, was taken 
down in 1730 The aich of the East gate was standing a few yeais 
ago The Gaol-gate was in rums in 1680 The site of the fouitli 
gate IS unknown King John confirmed and enlaiged tlie pnvileges 
gianted by the old chaitei This was again confiinied by Edwaid 
VI 5 and on August 6, 1575, Elizabeth iisited the town Staffoid 
adopted the Local Government Act, 1858, on April 23, 1872 , and 
m 1876 an Act was obtained for extending the boiough houndaiies 
The coiporation now consists of a mayoi, eight aldermen, and 
twenty-lonr councillors 

STA.Gr ^66 Diseh 

STAHL, Geoeg- Eenst (1660-1734), chemist, was 
born on 21&t October 1600 at Ansbacb, studied at Jena, 
and became court-plijsiciau to the duke of Weimar in 
1687 In 1694 he ivas appointed piofessor of medicine 
in Halle and in 1716 physician to the king of Piussia 
He died at Beilin on May 14, 1734 His Tfieoiia Medica 
Vera appeared at Halle in 1707 (see Medicine, vol xv 
p 812), and his Expe'timenia et Ohservahones Gimmxcee, 
at Berlin in 1731 (see Chemistry, vol v pp 460-61) 

STAIE, James DayeEYMPLB, First Viscotot (1619- 
1695), was born in May 1619 at Diummurchie in Ayrshiie 
He was descended fiom a family for several generations in- 
clined to the principles of the Reformation, and had ances- 
tors both on the father's and the mother’s side amongst the 
Lollards of Kyle His father James Dalrymple, laird of the 
small estate of Stair in Kyle, died when he was an infant , 
his mother, Janet Kennedy of Knockdaw, is described as 
“ a woman of excellent spirit,” who took care to have him 
well educated Fiom the grammar school at Mauchline 
he went in 1633 to the umveisity of Glasgow, where he 
giaduated in arts on July 26, 1637 Hext year he went 
to Edinhuigh, piohably with the intention of studying 
law, but the troubles of the times then apjiroaching a 
ciisis led him to change Ins course, and we next find him 
serving in the eail of Glencairn’s regiment in the war of 
the Covenant What part he took m it is not certainly 
known, but he was in command of a troop when recalled 
in 1641 to compete foi a regency (as a tutorship or 
professoiship was then called) in the umveisity of Glasgow 
He was elected in March Mathematics, logic, ethics, and 
politics were the chief subjects of his lectures, and a note- 
book on logic by one of his students has been preseived 
His activity and skill in matters of college business were 
praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his zeal in 
teaching was gratefully acknowledged by his students 
After nearly seven years’ seivice he resigned his regency, 
and removed to Edinhuigh, where he was admitted to the 
bar on February 17, 1648 This step had piohably been 
rendered easier by his marriage foui yeais before to 
Margaret Ross, co-heiress of Balneil in Wigtown Stan’s 
practice at the bar does not appear to have been laige, 
his talents lay lather in the direction of learning and 
business than of oratory or advocacy His reputation and 
the confidence reposed in him were shown by his appoint- 
ment in 1649 as secretary to the commission sent to The 
Hague to treat with Charles II by the parliament of 
Scotland The negotiation having been broken ofi through 
the unwillingness of the young king to accept the terms of 
the Covenanters, Stair was again sent in the following 
year to Breda, where the failure of Montrose’s expedition 
forced Chailes to change his attitude, and to return to 


Scotland as the covenanted king Stan had pieceded 
him, and met him on his landmg in Abeideen&hne, 
piobably cariying with him the news of the execution of 
Monti ose, which he had witnessed 

Duiing the Commonwealth Stan continued to piactise 
at the bai , but like most of bis bietbienhe lefused in 
1654 to take the oath of allegiance to the Commonwealth 
and abjuration of loyalty Three jeais latei, on the 
death of Loid Balcomie, Stair was appointed one of the 
commissioners for the administiatioii of justice in Scotland 
on the lecommendation of Monk His appointment to 
the bench on 1st July 1657 by Monk was confiimed by 
Ciomwell on the 26th Stan’s association with the English 
judges at this time must have enlarged his acquaintance 
with English law, as his travels had extended his knowdedge 
ot the civil law and the modem Euiopean systems which 
followed it He thus acquired a smgulai advantage when 
he came to write on law, legarding it from a cosmopolitan 
01 international lather than a meiely local or national point 
of view His actual discharge of judicial duty at this time 
was short, foi after the death of Ciomwell the courts in 
Scotland wmie shut, — a new commission issued in 1660 not 
having taken efiect, it being miceitain m whose name the 
commission ought to lun It was duiing this peiiod that 
Stair became intimate with Monk, who is said to have been 
advised by him when he left Scotland to call a full and 
fiee parliament Soon aftei the Restoiation Stan went to 
London, wheie he was leceived with favour by Charles, 
knighted, and included in the new nomination of judges 
in the Court of Session on 13th Februaiy 1661 He was 
also put on various important commissions, busied himself 
with local and agiicultuial afiaus, and, like most of the 
Scottish judges of this and the following century, acted 
with zest and ciedit the part of a good country gentleman 
In 1662 he was one of the judges who lefused to take 
the declaration that the National Covenant and the 
Solemn League and Covenant weie unlawful oaths, and, 
foiestalling the deposition which had been threatened as 
the penalty of continued non-compliance, he placed his 
resignation in the king’s hands The king, however, sum- 
moned him to London, afid allowed him to talco the decla- 
lation under an implied icseivation The next five yoais 
of Stan’s life weie compaiatively uneventful, but m 1669 
a family calamity, the exact facts of which will piobably 
never be asceitamed, oveitook him His daughtei Janet, 
who had been betrothed to Loid Riithcifuid, was married 
to Dunbar of Baldoon, and some tragic incidont occurred 
on the wedding night, from the efiects of which she never 
recoveied As the tiadiiions vaiy on the contial fact, 
whether it was the biide who stabbed her husband, oi the 
husband who stabbed the biide, no credence can bo given 
to the mass of superstitions and spiteful slander which 
sui rounded it, principally levelled at Lady Stall In 
1670 Stair served as one of the Scottish commissioners who 
went to London to treat of the Union, but the pioject, 
not seriously pressed by Chailes and his ministers, bioke 
down through a claim on the pait of the Scots to what 
was deemed an excessive representation in the British par- 
liament In Januaiy 1671 Stair was appointed president 
of the Court of Session In the following year, and again 
in 1673, he was returned to parlrament for Wigtownshire, 
and took part m the important legislation of those years 
in the depaitment of private law Duiing the bad time 
of Lauderdale’s government Stair used his influence in the 
privy council and with Lauderdale to mitigate the severity 
of the oideis jiassed against ecclesiastical offenders, but 
for the most part he abstained from attending a board 
whose policy he could not approve In 1679 he went to 
Loudon to defend the court against charges of partiality 
and injustice which had been made against it, and was 
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thanked by his brethren for his success "Wlien in the 
following year the duke of York came to Scotland, Stan 
distinguished himself by a bold speech, in which he con- 
giatalated the duke on his coming amongst a nation -which 
was entirely Piotestant This speech can have been little 
lelished, and the duke was henceforth his imjilacable enemy 
His influence prevented Staii fiom being made chancellor 
in 1681, on the death of the duke of Eothes 

The pailiament of this year, in which Stair again sat, 
was memoiable for two statutes, one in private and the 
othei in public law The former, relating to the testing 
of deeds, was diawn hy Stair, and is sometimes called by 
hib name Although it is susceptible of some impiove- 
mentj the two centuiies during ivhich it has regulated this 
important branch of piactical conveyancing is a testimony 
to the skill of the draftsman The other was the infamous 
Test Act, piobably the iroiat of the many measures 
devised at this period -with the object of fettering the 
conscience by oaths Stan also had a minor share in the 
form which this law finally took, but it v/as confined to 
the insertion of a definition of “ the Piotestant leligion”, 
by this he hoped to make the test haimless, but his ex 
pectation was disappointed, and the foim in -which it 
emerged from pailiament was such that no honest man 
could take it Yet, self-contiadictoiy and absurd as it 
Tvas, the Test Act was at once rigidly enfoiced Aigyll, 
who declared he took it only in so fai as it -was consistent 
with itself and the Piotestant religion, was tiied and 
condemned foi treason, and naiiowly saved lus life by 
escaping from Edinburgh Castle the day before that fixed 
for his execution Stau, dreading a similai fate, -w'ent to 
London to seek a peisonal intervie-w' with the king, who 
had mors than once befiiended him, peihaps lemembeiing 
his services m Holland, but the duke of York inteiceptecl 
his access to the royal eai, and when he returned to Scot- 
land he found a new commission of judges losued, fiom 
which his name was omitted He letired to his -wife’s 
estate in Galloway, and occupied himself wnth prepaiing 
for the pi ess his great work, The Institutions of the Law ot 
Scotland, which he published in the autumn of 1681, with 
^ dedication to the king 

He was nob, however, allowed to puisne Ins legal studies 
in peaceful retirement His wife -was chaiged with 
attending conventicles, his factor and tenants severely 
fined, and he was himself not safe fiom pirosecution at 
any moment A fieice dispute arose between Claverhonse 
and his son, the master of iStau, relative to the regality of 
Glenluce , and, both having appealed to the piivy council, 
Claveihouse, as might have been expected, was absolved 
from all the charges brought against him, and the master 
was deprived of the regality Stair had still po-werful 
fiiends, but his opponents were more powerful, and he 
received advice to quit the country He repaued to 
Holland in October 168 i, took np his lesidence, along 
with his wife, some of his younger clnldien, and his 
grandchild, afterwards the field-marshal Stau, at Leyden 
While there he published the Decisions of the Gomt of 
Session between 1G6G and 1G71, of -which lie had kept a 
daily record, and a small tieatise on natural philosophy, 
entitled Physiologia Jlova Pxpei iinentahs 

In Ins absence a prosecution for treason -was raised 
against him and others of the exiles by Sir G Mackenzie, 
the lord advocate He was charged with accession to the 
lebellion of 1679, the Eyehouse plot, and the expedition 
of Aigyll With the first two he had no connexion, with 
Argyll’s unfortunate attempt he had no doubt sympa- 
thized, but the only proof of his complicity was slight, 
and was obtained by tortnie The proceedings agamst 
him were never brought to an issue, having been continued 
by successive adjournments until 1687, when they were 


445 

dropped The cause of their abandonment was the ap- 
pointment of his son, the master of Stair, who had made 
his peace wi*-h James II , as lord advocate in room of 
Mackenzie, -who -nas dismissed from office for lefusing to 
relax the penal laws agamst the Cathohes The master 
only held office as lord advocate for a year, when he was 
“degiacled to be justice cleik” — the king and his adiisers 
finding him not a fit tool foi their purpose Stair remained 
ill Holland till the following yeai, vhen he returned under 
happier auspices m the suite of W illiam of Orange William, 
who had made his acquaintance through the pensionary 
Eagel, was ever afterwards the firm friend of Stair and his 
family The master was made lord advocate, and, on 
the muider of President Lockhart in the following year, 
Stair was again placed at the head of the Court of Session 
An unseiupiilous opposition, headed by Montgomery of 
Skelmorhe, who coveted the office of secietaiy foi Scot- 
land, and Lord Eoss, who aimed at the presidency of the 
couit, sprang up in the Scottish pailiament , and an anony- 
mous pamphleteei, peihaps Montgomeiy himself or Eer- 
guson the Plotter, attacked Stau m a pamphlet entitled 
The Late Pr oceedtngs of the Pailiament of Scotland Stated 
and Vindicated He defended himself by pubhshing an 
Apology, which, in the opinion of impartial judges, was a 
complete vindication Shortly after its issue he was created 
Viscount Stall He had now reached the summit of his 
prospeuty, and the few yeais which remained of his old 
age weie saddened hy private and public cares In 1692 
he lost his wife, the faithful partner of his good and evil 
foi tune foi nearly fifty yeais The massacre of Glencoe, 
which has marked the mastei of Stair with a stain which 
his great services to the state cannot efface, — for he was 
undoubtedly tbe puucipal advisei of William in that 
treacheions and cruel deed, — was used as an opportunity 
by his ad versa! les of renewing then attack on the old 
president His own share in the cume was remote, it 
was alleged that he had as a privy councillor dechnecl to 
receive Glencoe’s oath of allegiance, though tendeied, on 
the technical ground that it was emitted after the day 
fixed, hut even this was not cleaily pioved But some 
share of the odium which attached to his son -was natuially 
loflected on him Other grounds of complaint weie not 
difficult to make up, -which found willing supporters in 
the opposition members of parliament A disappointed 
suitor brought m a bill in 1693 complaining of his 
partiality He was also accused of domineering ovoi the 
othei judges and of favouring the clients of his sons 
Two bills were intioduced vithoub naming him but leally 
aimed at him, — one to disqualify peers from being judges 
aud the othei to confei on the crown a power to appoint 
temporaiy piesideuts of the court The complaint against 
him was lemitted to a committee, which after full inquiry 
completely exculpated him, and the two bills, whose 
incompetency he demonstrated in an able papei addressed 
to the commission and parliament, were allowed to drop 
He was also one of a parliamentaiy commission which 
prepared a report on the regulation of the judicatures, 
afterwaids made the basis of a statute in 1696 supple- 
mentary to that of 1672, and forming the foundation of 
the judicial procedure in the Scottish com ts down to the 
present centiuy On Hovember 29, 1695, Stair, who had 
been foi some time in failing bealth, died in Edinburgh, 
and was buried in the chinch of St Giles 

In the same j'ear theie was published in London a small volume 
with the title A Vindication of the Divine Perfections, Illustrating 
the Glory of God m them hj Peason and Ecvelation, methodically 
digested, — By a Pet son of Honour It was edited by the two 
Nonconformist divines, 'William Bates and John Fowe, who had 
been in exile in Holland along with Stair, and is undoubtedly his 
worh Peihaps it had been a sketch of the “Inquiry Conceimiig 
Natural Theology ” -which he had contemplated writing in 1681. 
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It IS of no Taliie as a theological noik, foi Staii was no inoie a 
theologian than lie was a man of scieiice, hut it is of inteiest as 
slioning the serious bent of his thoughts and the genuine piety of 
his character 

It IS as a legal writer and a judge that he holds a pre-eminent 
place amongst inanj^ distinguished countijmen belonging to his 
piofession The full title of his great woik, which luns as follows— 
The Insiituiions of the Law of Scotland, deduced ftoin its Oiiginals, 
and collated with the Civil, Canon, and Feuded Laws and with the 
Custoius ofMighiounng Nations— fully borne out hy the contents, 
and affords eridenee of the advantage Stan had enjoyed from Ins 
philosophical training, his foreign tiavels, and Ins inteiconrse ivith 
Continental juiists as well as liughsh lawyeis It is no narrow 
technical treatise, but a compiehensive view of jinisprudence 
as based on philosophical principles and derived flora a Divine 
Author Bnt neither does it lose itself in geueialities, for it is 
the work of alawjei and judge intimately acquainted with every 
detail in the practical application of law in his native country 
Unfortunately for its permanent fame and use, much of the law 
elucidated in it has now become antiquated thiongh the decay of 
the feudal pait of Scottish law and the laige introduction of English 
law, especially in the departments of commeicial law and equity 
But its spirit still animates Scottish law and educates Scottish 
lawyers, and it may be hoped will continue to do so, saving them 
flora being the slaves of piecedent or the victims of the utilitarian 
jdiilosophy which regaids all positive law as conventional and 
destitute of necessary principles derived from the nature of the 
w orld and man 

The Fhysiologia was favourably notic ed by Boyle, and is inter- 
esting as sliowxng the activity of mind of the exiled judge, who 
returned to the studies of his youth with fiesh zest when physical 
science was approaching its new biith But he was not able to 
emancipate himself from foimulie which had ciamped the educa- 
tion of Ills geneiation, and had not caught the light ivhich Newton 
spread at this veiy time by the commumeation of las Pi ineipict to 
the Boyal Society of London 

Stall was fortunate in his descendants “The family of 
Daliymple,” observes Sii "Walter Scott, “piodiiced within two 
centnues as many men of talent, civil and militaiy, of hteiaiy 
political, and piofessional eminence, as any house in Scotland ’ 
His five sqns were all remaikahle m then piofessions The 
mastei of Stau, who became the fiist eail, was an able lawjer, but 
still abler politician Sir James Dalrjmple of Boitliwick, one of 
tlie piuicipal clerks of session, wras a veiy tlioiongh and accurate 
Instoiical antiquaiy Sii Hew Daliymple of Noith I^oi wick suc- 
ceeded his father as president, and was leekoncd one of the best 
lawyers and speakers of Ins time Thomas Dalrymple became 
physician to Queen Anne Sii David Dahjmplo of Hailes was 
loid advocate under Anue and George I Stan’s giaudson the lield- 
niaishal and second eail gained equal credit in war and diplomacy 
His gieat-grandson Sii David Daliymple, Loid Hailes, also lose to 
the bench, wdiere he had an honourable cliaiacter loi leainmg as a 
civil and humanity as a ciiraiiial judge But his htciaiy exceeded 
Ins legal fame As an honest and impaitial lustonan he laid the 
foundations of the turn nanative of Scottish Instoiy, fiomwdiich 
all his successors have largely bon owed 

Foi (ifuUei account of the life of Stmi, see of the Vi'icovni andFn it and 

Second Bails of Stair, J Muiiaj Giaharn, anditfcmoti of Sii James Dab ijmple, 
First Vucount Stair, 1875, hy iE J G Maekay (JB M ) 

STALYBRIDG-E, a municipal and parhamentaiy bor- 
ongli of England, partly in Lancaslme bnt piincipally in 
Cbeslnre, is situated on the Tame, 1 milo east of Asbton- 
under-Lyne, and 7^ east of Maaclie&ter The Tame is 
crossed by bridges connecting the counties of Chester and 
Lancaster The puncipal public buildings are the town- 
hall (1831), the Eoiesteis’ hall (1836) the district infli- 
mary, the mechanics’ institute (1861), the people’s institute 
(1864), the market-hall (1866), and the Oddfellows’ hall 
(1878) Stamford park, extending to about 60 acres, and 
lying between Stalybudge and Ashton, was opened 12tli 
July 1873 The town is one of the oldest seats of tho 
cotton manufacture, the first cotton mill liaving been 
erected in 1776 and the first steam engine m 1795 In 
addition to extensive cotton mills, it possesses woollen 
factories, iron and brass foundiies, machine works, nail 
works, and paper mills Stalybudge was created a market 
town in 1828, was incorporated as a municiiial borough 
in 1857, and obtained the piivilege of returning a mem- 
ber to parliament in 1867 The municipal borough 
(area 806 acies) had a pojiulation of 21,092 in 1871, and 
22,785 in 1881, its limits were extended in 1881 to 
3120 acres, with a population of 25,977 The population 
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of the pailiamentaiy borough (area 2214 acies) in 1871 
was 35,114 and in 1881 it was 39,671 The area added 
to the municipal borough in 1881 was in 1885 included 
in the parliamentary borough also, — the population of this 
extended area being 42,863 at the census ot 1881 

STAMFORD, a municipal borough and maiket-town, 
chiefiy in Lincolnshue but paitly m Northamptonshire, 
is situated on the iivei Welland, and on branches of the 
Midland, the London and Noith Western, and the Gieat 
Northern i ail way lines, 89 miles north of London and 55 
south of Lincoln The ancient bridge over the Welland 
was in 1849 superseded by a new structure of stone, 
erected at a cost of ^£8500 The town forineily possessed 
fouiteen parish churches, but now has only six, viz , St 
Mary’s, erected at the end of the 13 th century, possessing 
an Early English tower, with Decorated spue, the princi- 
pal other parts of the building being Perpendicular, All 
Saints, also of the 13th century, the steeple being built at 
the expense of John Brown, mei chant of the staple at 
Calais, in the beginning of the 15th century , St Michael’s, 
rebuilt in 1836 on the site of one elected in 1269, St 
George’s, Early English, Decorated, and Peipendicular, for 
the most part rebuilt in 1450 at the expense of William 
Bruges, first garter Icmg-at-arms , St John Baptist’s, Per- 
pendicular, erected about 1452 , and St Martin’s, Perpen- 
dicular, in which Lord Treasuiei Burghley is buiied 
Formerly theie weie several religious houses — the Bene- 
dictine monasteiy of St Leonard’s, founded in the 7tli 
century, of which there aie still some remains, the Car- 
melite monasteiy (1291), of which the west gate still 
stands, and houses foi grey friais (time of Heniy III), 
Dominicans (1240), Gilbertines (1291), and Augustimans 
(1316) The puncipal secular buildings aie the town-hall 
(rebuilt 1776), the coin exchange (1859), 'and the literary 
and scientific institute (1842), with a library of 6000 
volumes Theie are a large number of cliaiitable institu- 
tions, including the Stamford and Rutland infirmary 
(1828), Browne's hospital, founded in the time of Richard 
III, Snowden’s almshouses (1604), Truesdale’s almshouses 
(1700), and Burghley hospital, founded by Lord Tieasurei 
Buighley (1597) Ratcliffo’s and Browne’s high school 
foi boys was lately eiccted at a cost of £7000 on the site 
of Ratcliff e’s fiee school, and Bi own’s school foi girls in 
St Martin’s was erected in 1876 at a cost of £5000 Tho 
prosperity of the town depends chiefly on its connexion 
with agriculture It possesses iron foundiies, agricultural 
implement works, waggon factories, and bicwcries There 
IS also some tiade in coal, timbei, stones, and slates The 
population of the municipal borough (aiea 1766 acres) in 
1871 was 7846 and in 1881 it was 8773, that of the 
pailiamcntary boiough (aiea 1894 acios) in the same 
years was 8086 and 8993 The lattei was merged in the 
counties in 1885, giving its name to a parliamentary 
division of Lmcolnsluie 

The tovn is of leiy lemote antiquity, and is supposed to have 
giOMii into impoitanee after the decay ot tho Eoninn ullage o I 
Budge Casteiton tvo miles distant Its name, nil eaily foirn ot 
which was Staciifoid, was domed fiom a passage at tho town 
across the Welland by stone It was tho seono of the first battle 
of tho Piets and Scots against tho Batons and Saxons in 449, 
and subsequently became one of the live groat Danish hoioiighs 
A castle was hnilt cailj in the lOtli ceiitiuy on tho south hank of 
the liver opposite tho lowm, Init has long disappeared , and of 
anothei on tlio noith-west of the town, foitified by Stephen, only 
the foundations now lemain Tho town was at one time enclosed 
hy walls, andtheio aic still traces of gateways on the cast and west 
sides In the leign of Ilcnrv HI the lectin es of the Oaim elites 
on divinity and tlie hheial aits led to the election of colleges, and 
Starafoid bocame celohiated as a jilacc of education When dis'^en 
sions aiose among the students of Oxfoid in the leign of Edward 
III manyiemoved thithci, and ultimately the univeisities both 
of Oxford and Cambridge thought it neccssaiy to pass statutes 
piohibiting then stiulcnth fioni piocceding to otliei places for any 
part of their education, Stamford being specially mentioned in the 
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Oxford statute At the time of the Conquest Stamfoid was governed 
by aldeimen It was incorporated by charter in the leign of 
Edvaid lY In 1663 it leceived a charter fioin Chailes II, 
constituting its chief magistrate a majoi It returned two 
members to pailiament from the leign of Edwaid I till 1867, and 
one from 1867 to 1885 The deaneiy of Stamfoid is an ancient 
peculiar, the appointment being vested in the bishop of Lincoln 

STAMFORD, a borough of the United States, in 
Faiifield county, Connecticut, is situated on Long Island 
Sound, 35 miles north-east of Kew York city, on the New 
York, New Ha-ven, and Hartford Railroad It has a small 
haibonr accessible to steamboats by means of a canal, and 
among its public buildings are the town-hall and several 
handsome churches Locks, carnages, stoves, fire-bricks, 
edge-tools, cianes, hardwaie, hosiery, and especially log- 
wood extract and liquorice are manufactuied in the 
borough The population was 9714 in 1870 and 11,297 
in 1880 

STAMMERING-, or Stuttering, designates a spas- 
modic aSection of the organs of speech in which the 
articulation of words is suddenly checked and a pause 
ensues, often followed by a repetition in rapid sequence of 
tbe particular sound at which the stoppage occurred Of 
this painful affection there are many giades, from a slight 
inability to pronounce with ease certain letters or syllables, 
or a tendency to hesitate and to interject unmeaning 
sounds in a spoken sentence, to the more severe condition 
in which theie is a paroxysm of spasms of the muscles, 
not only of the tongue and throat and face, but even of 
those of respiration and of the body generally To under- 
stand in some degree the explanation of stammering it is 
necessaiy to consider shortly the physiological mechanism 
of aiticulate speech Speech is the result of various 
muscular movements affecting the current of air as it 
passes in expiration from the larynx through the mouth 
If the vocal cords are called into action, and the sounds 
thus produced are modified by the rausculai movements 
of the tongue, cheeks, and lips, we have vocal speech , but 
if the glottis is widely open and the vocal cords relaxed 
the cuirent of air may still be moulded by the muscular 
apparatus so as to produce speech without voice, or whisper- 
ing (see Voice) In both cases, however, the mechanism 
IS very comphcated, requiring a senes of nervous and 
muscular actions, all of which must be executed with pre- 
cision and in accordance In vocal speech, for example, it 
IS necessary that the respiratory movements, more espe- 
cially those of expiration, occur regularly and with nice 
adjustment to the kind of articulate expression required , 
that the vocal cords be approximated and tightened by 
the muscles of the larynx acting with delicate precision, 
so as to produce the sound of the pitch desired , that the 
gloiUchs (or axierture of the larynx) he opened so 
as to pioduce piolonged sounds, oi suddenly closed so as 
to cut ofi’ the current of air , that the movements of the 
muscles of the tongue, of the soft palate, of the jaws, of 
the cheeks, and of the lips occur precisely at the right 
time and to the requisite extent , and finally that all of 
these muscular adjustments take place with rapidity and 
smoothness, gliding into each other without effoit and 
without loss of time Exquisite co-ordmation of muscular 
movement is therefore necessary, involving also comphcated 
nervous actions Hence is it that speech is acquired by 
long and laborious effoit A child possesses voice from 
the beginning , it is born with the capacity for speech , 
but articulate expression is the result of education In 
infancy, not only is knowledge acquired of external objects, 
and signs attached in the form of words to the ideas 
thus awakened, but the nervous and muscular mechanisms 
by which these signs or words receive vocal expression are 
trained by long practice to work harmoniously 

It IS not surprising, therefore, that in certain cases, 
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owing to some obseuie congenital defect, the co ordination 
IS not effected with sufficient jirecision, and that stammer- 
mg IS the result Even in severe cases no appreciable 
lesion can be detected either in the nervous or muscular 
mechamsms, and the condition is similar to what may 
affect all vaiieties of finely co-ordinated movements The 
mechanism does not woik smoothly, hut the pathologist is 
unable to show any organic defect Thus the co ordmated 
movements necessary in writing are disturbed in scrivener’s 
palsy, and the skilful perfoimer on the piano or on any 
mstiument lequmng minute manipulation may find that 
he IS losing the power of delicate adjustment Stammei- 
ing IS occasionally hereditary It larely shows itself 
before the age of four or fixe years, and as a rule it is 
developed between this age and puberty Men stammer 
in a much larger proportion than women It may occur 
during the course of nervous affections, such as hysteria, 
epilepsy, or tabes dorsalis, sometimes it follows febrile 
disorders, often it develops in a child in a feeble state 
of health, without any special disease In some cases a 
child may imitate a stammerer and thus acquire the habit 
Any general enfeeblement of the health, and especially 
nervous excitement, aggravates the condition of a con- 
firmed stammerer 

Stammerers, as a rule, find the explosive consonants h, 
p, d, t, I, and hard q the most difficult to articulate, but 
many also are unable easily to deal with the more con- 
tinuous consonants, such as v, /, s, s, sh, m, n, and 
lu severe cases even the vowels may cause a certain 
amount of spasm Usually the defect is not observed in 
whispeiing or singing, but there aie exceptions to this 
statement In pronouncing the explosive sounds the part 
of the oral apparatus that ought suddenly to open or close 
remains spasmodically closed, and the stammeier remains 
for a moment voiceless or strives pitifully to overcome the 
obstiuction, uttering a few successive puffs or sounds like 
the beginning of the sound he wishes to utter The lips 
thus remain closed at the attempted utterance of h and p , 
the tip of the tongue is piessed against the hard palate or 
the back of the upper fiont teeth in d and t , and the back 
of the tongue pi esses against the posterior part of the 
palate in pronouncing g hard and L In attempting the 
continuous consonants, in which naturally the passage is 
not completely obstructed, the stammerer does not close 
the passage spasmodically, but the parts become fixed in the 
half-opened condition, or there are intermittent attempts 
to open or close them, causing either a drawling sound or 
coming to a full stop In severe cases, where even vowels 
cannot be fieely uttered, the spasm appears to be at the 
jtma glottidis (opening of the larynx) Again, in some 
cases, the spasm may affect the i espiratory muscles, giving 
rise to a curious harking articulation, in consequence of 
spasm of the expiiatory muscles, and in such cases the 
patient utteis the first part of the sentence slowly, grad- 
ually accelerates the speed, and makes a rush towards the 
close In the gieat majority of cases the spasm affects the 
muscles of articulation proper, that is, those of the pharynx, 
tongue, cheeks, and lips In the most aggravated cases 
the condition of the patient is pitiable It has thus been 
well desciibed by Dr Bristow in an article full of inter- 
esting details — 

“ The most distiessing cases are those in which the spasm 
extends to paits unconnected vitli speech, — it may he to nearly 
the whole ranscnlar oiga-nism In such a case the spasm com- 
mences, let us assume, at the base of the tongue , the mouth opens 
widely and remains in that position , the muscles of expuation 
uork convulsively, the glottis contracts, lespiration becomes 
airested , the face becomes congested and the veins dilated , violent 
spasmodic movements involve the trunk and limbs , and only after 
some time, either when the patient becomes exhausted, or when 
he resolutely lestiains his attempts te articulate, does his paroxysm 
come to an end ” — P 
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Sucli a case is nOj common j it is more paiOTjamal tlian 
Tiabitual , and in ordmaiy couverbationj "v, lien the patient 
is free from nervous escitement, the defect maj be scarcely 
observed A condition named aphtliongra i^ even more 
distressing It totally jn events speech, and may, at 
inter valb, come on when the person attempts to speak ^ 
but foitunately it is only of tempoiary duration, and is 
usually caused by exceptional nervous excitement It is 
characterized by spasm of the muscles supplied by the 
hypoglossal neive, including the steino-hyoid, sterno- 
thyroid, and thyro-hyoid muscles In almost all cases of 
stuttering it is noticed that the defect is most apparent 
when the peison is obliged to make a sudden transition 
fiom one class of sounds to anothei, and the patient soon 
discovers this for himself and chooses his woids so as 
to avoid dangerous muscular combinations When one 
considers the delicate nature of the adjustments necessary 
in aiticnlate speech, this is what may be expected It is 
well known that a quickly diffusible stimulant, such as 
alcohol, temporarily removes the difficulty in speech 
Stutteimg may be successfully oveicome in .some cases 
by a careful pioce&s of education under a competent tutor 
Hot a few able pubhc speakers weie at fiist stutteieis, but 
a prolonged couise of vocal gymnastics has remedied the 
defect The patient should be encouiaged to lead and 
speak slowly and deliberately, carefully pionouncmg each 
syllable, and when he feels the tendency to stammei, he 
should be advised to pause foi a short time, and then by 
a stiong voluntary effort to attempt to pionounce the 
woid He should also be taught how to regulate lespiia- 
tion duung speech, so that he may not fail fiom want of 
bieath In. some cases aid may be obtained by laising 
the voice towards the close of the sentence Sounds oi 
combinations of sounds that pieseiit special difficulties 
should bo made the subject of caieful study, and tlio 
defect may be largely overcome by a senes of graduated 
exercises m reading The practice of intoning is useful in 
many ca&es In oi dinar y conveisation it is often impoit- 
aiib to have some one jiresont who may by a look put the 
stammei ei on his guard when he is observed to be tallang 
too quickly or indistmctly Thus by patience and detei- 
mination many stammereis have so fai oveieome the defect 
that it can scarcely be noticed in conveisation , but even 
in such cases mental excitement or slovenly inattention to 
the 1 ules of speech suitable f oi the condition may cause 
a relapse In very severe cases, wheie the spasmodic 
seizures affect other muscles than those of articulation, 
special medical treatment is iiecessaiy, as such aie on the 
bordeiland of seiious nervous disturbance All measuios 
tending to improve the general health, the removal of any 
affection of the mouth oi gums that may aggiavalo 
habitual stammering, the avoidance of great emotional 
excitement, a steady determination to oveieome the defect 
by voluntary control, and a system of education such as 
has been sketched will do much in the gieat majority of 
cases to lertiedy stammering (j G m ) 

STAMPS The stamp duty is a tax imposed upon a 
great variety of legal and other documents, and forms a 
branch of the national revenue The stamp is a cheap 
and convenient mode of certifying that theievenue regula- 
tions have been complied with Stamp duties appear to 
have been invented by the Dutch m 1631 They weie 
fiist imposed in England in 1694 by 5 and C Will and I 
Maiy, c 21, as a tempoiary means of laismg funds for 
carrying on the war with France. They now depend upon 
a veiy large number of statutes, the principal one being 
the Stamp Act, 1870, 33 and 34 Yict c 97 (which 
extends to the IJmted Kingdom) The amount of stamp 
duty vanes fiom one halfpenny (postage) to thousands 
of pounds (probate or succession) It appears scarcely 


necessary in this place to set out at length the vaiious 
stamp duties payable in the United Kingdom, inasmuch 
as those of the most usual occurrence will readily be found 
m oidmaiy books of lefcrence 

Stamp duties aie either fixed, such as the duty of one penny on 
eveiy clieriiie iiiespectiie of its amount, oi ad tctloicm, as the duty 
on a conveyance, which vanes accoiding to the amount of the 
pmchase money The duty is denoted geneially by an impiessed, 
le&s fie<][iieiilly hy au adhesn e, stamp, sometimes hy eithci at the 
option of the poison stamping Thus an inland hill of exchange 
(unless pajable on demand) must have an impiessed stamp, a 
ioieignbill of exchange an adhesive stamp, while an agicement or 
leeeipt stamp may be ot eithei Icind It slionld be noticed that cei- 
tain documents tailing within a class which as a iiilc is subject to 
stamp duty are foi leasons of public policy or enconiagement of tiade 
exempted fiom the duty by special legislation Examjiles of such 
documents aie Bank of England notes, agicenients within § 17 
(but not those withm ^ 4) of the Statute of Eiaiids (see Fiiatjd), 
agieements between a mastei of a ship and his ciew, tiaiisfeis of 
ships 01 shares in ships, indentures of appienticeslup foi the sea 
seiMce, petitions foiivaided by post to the ciown oi a House of 
Pailianient, and most instiuments relating to the business of 
building and fuendly societies 

As a general lule a document must he stamped at the time of 
execution, oi a penalty (lemissihle by the commissioneis of inland 
levciiue) is mcniicd The penalty is in most cases £10, sometimes 
much nioie, in the case of ijohcies of nmnne insurance it is £100 
.Sonio instillments cannot be stamped at all after execution, even with 
payment of the penalty Such ai e bills of exchange an d pi omissox y 
notes (whore an inipios&ed stamp is necessaiy), hills of lading, 
pioxies foi voting atmeetings ofpiopiietoi&ot joiiit-stock companies, 
and leceipts aftei a month fiom date An unstamped instiument 
cannot be pleaded oi given in eiidence except m ciiminal pioceed- 
ings or foi a collateial jiurpose If an instiument chaigeable 
with duty be piodnccd as evidence in a court, the oflicei whose 
duty it IS to lead the instiument is to call the attention of the 
judge to any omission oi insufficiency of the stamj), and if the 
instiument is one which may legally ho stamped aftci execution, 
it may, on iiaynieiit of the amount of the nnpaicl duty and the 
penalty payable hy law, and a fmthei sum of £1, be leccivcd m 
evidence, saving all just exceptions on othei giounds The inles 
of the Supiemo Coiut, 1883 (Old xxxix i 8, re enacting a 
piovisiou of the Common Law Piocediuo Act), piovido that a new 
tnal IS not to bo gianted hy icason of the ruling ol a judge that 
the stamp upon any document is sunicient or that the document 
docs not lequno a stamp The stamii upon a document subject to 
the stamp laws of a foioign state is usually admissihlo in evidence 
m a court of the United Kingdom if it confoim ni otliei icspocts 
to the lilies governing the admissibility of such documents, exon 
though It he impiopeily stamped aecouliiig to Iho law of the loioign 
counti V The admissibility ot documents belongs to the o?dinatO) ict. 
hlxb lathei than the dcusotia litL% and is governed hy the lc% foi i 
lathci than tho fci. foci. conifiricfKS, unless indeed that law makes 
a stamp necessaiy to the validity of the instiument As to bills 
of exchange, the Bills of Exchange Act, 1882, 45 and 43 Vict c 
61, §72, piovides tliatwhcio a bill is issued out of the United 
Kingdom it is not inx-alid hy loason only that it is not slumped 
in accoulaiico with the law of the place ot issue, and that whcic a 
hill issued out of the United Kingdom, oonfoims as legai els requisites 
111 foim to iho law of tlio United Kingdom it may loi the pmpose 
of eufoiciiig payment tlieieof he treated as valid as hetweeu all 
persons who negotiato, hold, oi beconio piuties to iLiu iho United 
luugdotn 

By the Stamp Duties ManngoTnont Act, 1870, 33 and 31 Yict 
c 98, the stamp duties are put under the management of iho 
cominissionois of inland lovonuo, who are ompoweied to grant 
licences to deal in stamps, and to mako allow auco foi spoiled oi 
misused stamps Ccitam offences, such as forging a dio oi stamp, 
selling 01 using a foiged stamji, &o,, mo made felonies punishahlo 
with penal seiviludo lor life as a maximum 

Umted States — The subject of stamp duties is of unusual 
histoueal mteiest, as tho passing of Gnnville’s Stamp Act of 
3765 (5 Geo III c 12) duectly led to tho Amexiean levolution 
Tho Act was, indeed, lepcaled tho next year as a nnattoi of 
expediency hy 6 Geo III c 13, hut 6 Geo III c 12 dechued 
the light of the Biiteh legi&latuie to hind tho colonies hy its 
Acts Tho actual jicld of tho stamp duties under tho Act of 
3765 was, owing to tho opjio&ition in the Ameiican colonies, only 
£4000 — ^less than tho expenses of putting the Act into force The 
stamp duties of tho United States aio now under tho super- 
intendence of the comnnssionei of inteinal revenue These 
duties, which depend upon a great body of statutory law, will he 
found in the Eeviscd Statutes, tit xxxv 
Tlie piindpal authotitles on Uio subject of tills ariiclo are Tilsley, Slamp 
laws, and Dom ell. Stamp Duhes 

STANDARDS See Weights aito Measxtkes 
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STANFIELD, William Clailkson (1794-1867), marine 
painter, "was born of Irish parentage at Sunderland in 1794 
As a youth he was a sailoi, and duiing many long voyages 
he acquired that intimate acquaintance with the sea and 
shipping which was admirably displayed in his subsequent 
works In his spare time he diligently occupied himself 
in sketching marine subjects, and so much skill did he 
acquire that, after having been incapacitated by an accident 
from active service, he received an engagement, about 
ISIS, to paint scenery foi the “Old Royalty,” a sailor’s 
theatre in Wellclose Square, London Along with David 
Roberts he was afterwards employed at the Cobouig theatre, 
Lambeth, and in 1826 he became scene-painter to Druiy 
Lane theatre, where he executed some admirable woik, 
especially distinguishing himself by the production of a 
drop-scene, and by decorations foi the Christmas pieces 
for which the house was celebrated Meanwhile he had 
been at work upon some easel pictures of small dimensions, 
and was elected a membei of the Society of Biitish Art- 
ists Encouiaged by his success at the British Institution, 
where in 1827 he exhibited his first important picture — 
Wreckers ofi Fort Rouge — and in 1828 gamed a premium 
of 50 gmneas, he before 1830 abandoned scene-painting, 
and in that year made an extended tom on the Continent 
He now produced his Mount St Michael, which ranks 
as one of his finest works, in 1832 he exhibited his 
Opening of Hew London Bridge and Portsmouth Har- 
bour-commissions from William IV — ^in the Royal 
Academy, of which he w’as elected an associate m 1833 
and an academician in 1835, and until his death on the 
18th of May 1867 he contributed to its exhibitions a 
long aeries of powerful and highly popular works, deahug 
mainly with marine subjects, but occasionally with scenes 
of a moie purely landscape character 
Among these may be named— the Battle of Tiafalgai (1836), 
executed foi the XJnited Seivice Club , the Castle of Ischia (1841), 
Isola Bella (1841), among the results of a visit to Italy in 1839, 
French Troops Folding the llaigra (1847), the “Victory” Beaiing 
the Body of Nelson Towed into Gibialtai (1853), the Abandoned 
(1856) He also executed two notable series of Venetian subjects, 
one for the banqueting hall at Bowood, the other for Tientham 
He was much employed on the illustrations for The PiciuTesqw 
Annual, and published a collection of lithogiapluc views on the 
Ehine, Moselle, and Meuse, and foity of his woiks were en- 
graved in line under the title of “Stanfield’s Coast Scenery” 
Four of his engraved pictmes aie in the National Galleiy, and 
his works may also he studied m the South Kensington Museum 
A large collection of his pi eductions were included m the Eoyal 
Academy’s Winter Exhibition foi 1870 The whole couise of 
Stanfield’s art was powei fully influenced by lus eaily piactice 
as a scene-paintei But, though theie is always a touch of the 
spectacular and the scenic in lus woiks, and though, their colour 
is apt to he rather diy and haid, they are laige and effective 
in handling, poweiful in then tieatment of bioad atmosplieiic 
effects, and telling in composition, and they evince the most 
complete knowledge of the aitistic materials with which their 
painter deals 

STAHHOPE, Charles Stanhope, Third Earl (1763- 
1816), was born on 3d August 1753, and educated under 
tlfe opposing influences of Eton and Geneva, devoting 
himself whilst resident in the Swiss city to the study 
of mathematics, and acquiring from the associations con- 
nected with Switzerland an intense love of liberty He 
contested the representation of the city of Westminster 
withont success in 1774, when only jnst of age, but from 
the geneial election of 1780 until his accession to the 
peerage on the 7th of March 1786 he represented through 
the influence of Loid Shelburne the Buckinghamshire 
borough of High Wycombe, and during the sessions of 
1783 and 1784 he gave his support to the administration 
of William Pitt, whose sister Lady Hester Pitt he marned 
on 19th December 1774 When Pitt ceased to be inspired 
by the Liberal principles of his early days, his brother-in- 
law severed their political connexion and opposed with all 
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the impetuosity of his fieiy heart the arbitrary measures 
which the ministry favouied Lord Stanhope’s character 
was without any taint of meanness, and his conduct was 
marked by a lofty consistency never influenced by anj 
petty motives , but his speeches, able as they were, had 
no weight on the minds of his compeers in the upper 
chamber, and, from a disregard of their prejudices, too 
often drove them mto the opposite lobby He wrs the 
chairman of the “ Revolution Society/’ founded m honour 
of the Revolution of 1688, the members of which in 1790 
expressed their sympathy with the aims of the French 
lepublicans He brought forward m 1794 the case of 
Mmr, one of the Edinburgh politicians who were trans- 
ported to Botany Bay, and in 1795 he introduced into the 
Lords a motion deprecating any interference with the 
internal affairs of France In all of these points he was 
hopelessly beaten, and in the last of them he was in a 
“minority of one” — a sobriquet which stuck to him 
throughout life, — whereupon he seceded from parlia- 
mentary Me for five years The lean and awkward figure 
of Lord Stanhope figured in. a host of the caricatures of 
Sayers and Gillray, reflecting on his political opinions and 
his personal lelations with his children His first wife 
died on 20th July 1780, and he married on 17th March 
1781 Louisa, daughter and sole heiress of the Hon Henry 
Grenville (governor of Barbados in 1746 and ambassador 
to the Porte in 1762), a youngei brother of the first Earl 
Temple and Geoige (Grenville Through his union wuth 
this lady, w'ho survived until Maich 1829, he was doubly 
connected ivith the family of Grenville By his fiist wife 
he had thiee daughters, one of whom was Lady Hester 
Stanhope (see below), and his second wife was the mothei 
of thiee sons Lord Stanhope died at the family seat of 
Chevenmg, Kent, on 15th December 1816 

Eail Stanhope was elected a fellow of the Royal Society so 
eaily as Noveiiibei 1772, and devoted a laiqe pait of his income 
to expenments in science and philosophy He invented a 
method of secuimg buildings fiom lire (which, however, pioved 
impracticable), the printing pi ess and the lens which hear his 
name, and a monochoid foi tuning musical instruments, suggested 
improvements in canal locks, made experiments in steam naviga- 
tion m 1795-97, and contrived, two calculating machines When 
he acquired an extensive propeity in Devonshire, he projected 
a canal thiongh that comity fiom the Biistol to the English 
Channel and took the levels himself Electricity was another ot 
the subjects which he studied, and the volume of Pnncyples (f 
Electricity which he issued in 1779 contained the rudiments of his 
theoiy on the “return stroke” resulting from the contact vith 
the eaith of the electric current of lightning, which were afterwards 
amplified in a contribution to the Philosophical Transactions foi 
1787 His pimcipal labouis in hteratuie consisted of a leply to 
Buike’s on the Prench lUvoluhon (1790) and an Assay on 

the lights of juries (1792), and he long meditated the compilation 
of a digest of the statutes His scientific theories, lus mechanical 
expeiiments, and his studies m music absorbed all his thoughts, 
and foi them he neglected lus wives and his children His 
youngest daughter, Lady Lucy Eachael Stanhope, eloped with 
Mr Thomas Taylor of Seveuoaks, the family apothecary, and her 
father refused to be leconciled to her, an inconsistency in a 
repuhhean which subjected him to a caiicature from Gillray 
Lady Hester Stanhope abandoned hei home and went to live with 
her mother’s lelations Lord Stanhope’s high qualities were 
maned by an impiacticahle disposition 

STAHHOPE, Lady Hester Lhcy (1776-1839), the 
eldest child of the third Earl Stanhope (noticed above), 
by his first wife Lady Hester Pitt, eldest daughter of the 
first earl of Chatham, lived for the earlier part of her Me 
amid the surroundings of a noble mansion, or in close com- 
munion with her uncle William Pitt, the most prominent 
minister of his age, and on his early death withdrew whilst 
still yonng to brood over the past in the solitudes of Pales- 
tine She was born on 12th March 1776, and dwelt at 
her father’s seat of Chevenmg in Kent until early in 1800, 
when his excitable and wayward disposition drove her to 
her grandmother’s house at Burton Pynsent A year or 
XSII - 57 
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two later she travelled abroad, but her cravings after 
distinction were not satisfied untd she became the chief of 
hei uncle’s household in August 1803 She sat at the 
head of his table and as&istecl in welcoming his guests, 
gracing the board uitli Iiei stately beauty and enlnening 
the company by her quickness and keenness of conver- 
sation Although her biightness of stjle cheered tbe 
declining days of Pitt and amused most of his political 
fi lends, her satirical remarks sometimes created enemies 
when more consideration for the feelings of her associates 
would have converted them into fi lends Lady Hester 
Stanhope possessed great business talents, and when Pitt 
was out of office she acted as his private secretary She 
was with him in his dying illness, and some of his last 
thoughts were concerned with her futiiie, but any anxiety 
which might have arisen in her mind on this point was 
dispelled through the giant by a nation giateful for her 
uncle’s qualities of a pension of ££1300 a year, dating fiom 
30th January 1806, which Lady Hester Stanhope enjoyed 
for the rest of hei days On her uncle’s death she hved 
in jyjontague Square, London, but life in London without 
the inteie&t caused by associating with the princiqjal 
pohticians of the Tory paity pioved iiksome to her, and 
she sought rehef from lassitude in the fastnesses of Wales 
Whilst she remained on English soil happiness found no 
place in her heart, and her native land was finally 
abandoned for the East in Eebruaiy 1810 After many 
wandeungs she settled on Mount Lebanon, and fiom this 
solitary position she wielded an almost absolute authority 
over the surioundmg distiicts Her control ovei the 
natives was sufficiently commanding to induce Ibrahim 
Pasha, when about to invade Syiia in 1833, to solicit hei 
neutrality, and this supiemacy was maintained by her 
commanding chaiacter and by the belief that she possessed 
the gift of divination Her cherished companion Miss 
Williams, and her tmstecl physician Di Charles Lewis 
Meiyon, dwelt with her foi some time, but the foimor 
died in 1828, and the latter was not with Lady Hestei 
when she died In this lonely residence, the villa of 
Djoun, 8 miles from Sidon, iii a house “hemmed in by 
and mountains,” and with the tioubles of a honsoliold of 
twenty-three servants, unregulated by a single English 
attendant or fiiend and only waiting for her death to 
plunder the house. Lady Hester Stanhope’s strength 
slowly wasted away, and at last she died on 23d June 
1839, aged sixty-three The disappointments of her life, 
and the necessity of overaweing her servants as well 
as the chiefs who surrounded Ejonn, had intensified a 
temper naturally impeiious In appearance as in voice she 
resembled her grandfather, the first Lord Chatham, and 
like him she domineered over the circle, laige or small, m 
which she was placed 

Some years aftei hei death theie appeared tliieo volmnos of 
Memoirs of the Lady TLesUt Stanhope as n elated ly heoselfin Gon- 
wrsations mth her Physician {le , Di Meiyon), 1845, and these 
were followed in the succeeding yeai by three volumes of Travels 
of Lady Hester Stanhope, forminy the Qompletwn of her Memoirs 
narrated ly her Physician They presented a lively picture of 
this strange woman’s life and cliaiactei, and contained many 
anecdotes of Pitt and his colleagues in political life foi a quaitei 
of a century heforo liis death. 

STANHOPE, Philip Dobmee, fourth earl of Chester- 
field See CHESTBEEIiLD 

STANISLAIJ (Pol Stamslavof), the chief town xu 
the district of the same name in G-alicia, Austria, on the 
Albrecht and Lemberg-Czernowitz railways, in 49° 4' N 
lat , 24° 30' E long , has two leal-schools, a gymnasium, 
and large ironworks It has also a good trade in coin 
Tho population (1885) numbers 18,626. 

STANISLAUS (1677-1766), king of Poland Stanislaw 
Leszczynski or Leszinski was boin at Lemberg on October 
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20, 1677 His father, Eaphael Leszczyn&ki, was a Polish 
nobleman, distingmshed by his rank and the important 
officeb which, he held, but still more by his peisonal 
qualities Stanislaus, after vi&iting the courts of Yienna, 
Pans, and Home, was raised to the dignity of voivode of 
Posen, and iii 1704 uas sent as ambassador by the 
asbembly of Waisaw to Chailes XII of Sweden, who 
had just declared the depo&itiou of the recently elected 
Augustus II The king was so greatly taken with the 
ambassador that he recommended him to the diet as a 
suitable candidate for the vacant throne, the election 
accordingly followed on 13th July 1704, but the coiona- 
tion of Stanislaus and his wife Cathanna Opaliuska did 
not take place until 4tli Octobei of the following year 
(compaie Poland, vol xix p 297) Aftei the leveise 
of Poltava in 1709 Augustus letiuned to Poland, and, 
assisted by the Hussians, compelled Stanislaus to leave the 
countiy The next five yeais saw him leading a wander- 
ing and somewhat adventnious life in Europe, one of Ins 
objects being to procuie a favouiable peace for Chailes 
(comiiaie Chapxes XII ) He then settled on Chailes’s 
estate at Zweibrucken, and aftei Charles’s death in 1718 
had a lesiJonce assigned to him by the Eieiich couit at 
Weissenbuig in Alsace In 1725 his daughtei Maiia 
became the wife of Louis XY of Fiance On the death 
of Augustus in 1733 Stanislaus once moie retuincd to 
Poland, wheie a majoiity declaicd foi him, but his com- 
petitoi, the young electoi of Saxony, had the advantage 
of the suppoit of the empeioi Chailes YI, and also of 
the empiess of Eussia Dantzic, to which Stanislaus 
had letned, was quickly taken by tho Kiissians and the 
Saxons, and with gieat difficulty the unfoitunato piince 
succeeded in making good his escape in disguise, aftei 
healing that the Eussians had sot a price on his head. In 
1736, when peace was concluded between the empeioi and 
France, it was agiecd that Stanislaus should abdicate the 
throne, but that he should bo acknowledged king of Poland 
and giand-cluke of Lithuania, and continue to bear those 
titles duiiiig life, and fuithei, that he should ho put in 
peaceable possession of the duchies of Loiraine and Bai, 
but that immediately aftci his death those ducliics shoulcl 
be united foi ever to the crown of Fiance Tho icmaining 
years of his life weio prospeious and happy. Ho died at 
Lun5ville on Fehruaiy 23, 1766, in consequence of mjuues 
leceived from his niglitdiesa accidentally taking fiio 

Stanislaai), who was a pati on of the ai Is and scion cos, wi oto scvoi al 
woiks xn politics and philosophy, which wme collected and published 
at Pans m 1768, iu2 vols 8vo, xmdci the title (Eiuircs du Philosoplm 
Bienfaisatd Tho OSim os Ghoisics do Stanislas, Poi de Pohgno, Luc 
cle Lon aim et de Pea, with an lustoiieal notice by Madame do 
Samt'Onen, wore published in an 8\o volume at Pans in 1825 

STANISLAUS AUGUSTUS, the last king of Poland, 
was horn at Wolezyn in Lithuania in 1732 and died at 
St Petersburg in 1798. See Poniatowski, vol xix. p 453, 
and Poland, vol xix pp 297-8 

STANLEY, Aetiiue Penehyn (1815-1881), clean of 
Westminster fiom 1863, was horn at Aldorloy m Cheshire 
on December 13, 1815 His father, tho Rev. E. Stanley, 
rector of Alderley, bishop ofNorwich from 1837 tol849, was 
the younger brother of Sir John Stanley of Aldeiley Park, 
seventh baionet, who ni 1839 was created Baron Stanley 
of Alderley, and was tho representative of a branch of the 
same family as that of the earls of Derby His mother, 
Catherine Stanley, was the daughter of tho Rev Oswalct 
Leycester, rector of Stoke-on-Tern, Both parents were 
persons of remarkable force and individuality of chaiacter. 
The influence of each is to bo tiaced in tho career of then 
son It was his fatliOT’s prayei as bishop of Norwich 
“ that he might be an instrument in God’s providence of 
extending more enlarged and more Christian views among 
the clergy, and thus the means of disseminating a wider 
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and more compreliensive spirit of Christianity thropghont 
the land ” Of his mother her son not only spoke, after 
her death in 1862, as "the guardian genius” that "had 
nursed his very mind and heart,” hut described her as 
"gifted with a spiritual insight which belonged to that 
larger sphere of religion which is above and beyond the 
passing controversies of the day ” Arthur was then thud 
child His elder brother, Owen, died in 1860 at Sydney, 
after concluding, as commander of the "Hattlesnake” 
frigate, the survey of the Coral Sea His sister Mary, 
well known for her work in the hospitals at Scutari and 
among the poor in London, died in 1880 Arthur was a 
child of highly sensitive organmation and precocious intel- 
lectual activity His boyish letteis, journals, and poems 
were singularly hke in their characteristic points to his 
later writings But bis extreme shyness and silence gave 
no promise of the social gifts which afterwards added so 
largely to his influence At the age of fourteen his health, 
at one time alarmingly delicate, so far improved as to 
warrant his parents in sending him to Eugby, where Di 
Arnold had been recently appointed head master He 
remained at Eugby from 1829 to 1834, and of all Arnold’s 
pupils may be said to have been the one who most fully 
responded to- the influence of bis master’s teaching and 
character In 1834 he became an undergraduate of Ealliol 
College, Oxford, having obtained a scholarship in the pre- 
710US year Among his tutors at Balbol was Mr Tait, 
afterwards archbi&hop of Canterbury, and among bis junior 
fellow scholars Benjamin Jowett, afterwards professor of 
Greek and master of Balbol Arthur Stanley, after obtain- 
ing the Ireland scholarship and Hewdigate prize for a 
remarkable English poem (on the Gipsies), was placed in 
the first class in 1837 In 1839, after a period of residence 
and study at Oxford, he was elected fellow of IJmversity 
College, and in the same yeai was admitted to holy ordeis 
In 1840 he left England foi a prolonged tour in Gieece 
and Italy, and on his return settled at Oxford, where he 
resided from October 1841 for the next ten years, being 
actively engaged during term time as tutor of his college 
He veiy shortly became an influential element in univei- 
sity life His personal lelations to his pupils were of a 
singularly close and affectionate nature, and the charm of 
his social gifts and genial character won bun friends on all 
sides His literary reputation was early estabbshed by the 
profound impression made by his Life of Arnold, whose 
sadden death had occurred in 1843, and whose biography, 
published in 1844, at once secured for its young author 
a high place among English writers In 1845 he was 
appointed select preacher, and published in 1847 a volume 
of 8ei mom and Essays on the Apo^ohe Age, which not only 
laid the foundation of his fame as a preacher, but also 
marked bis future position as a theologian In university 
politics, which at that time wore mainly the form of 
theological controversy, he from the first took the place 
which he always retained of an uncompromising advocate 
of comprehension and toleiation As an undeigraduate he 
had entirely sympathized with Dr Arnold m resenting the 
agitation led by, hut not confined to, the High Church 
party in 1836 against the appointment of Dr Hampden 
to the regius professorship of divinity. As a young M A , 
during the long-continned agitation which followed the 
publication in 1841 of Tract No. 90, and wbicb ended m 
the withdrawal of the piesent Cardinal Newman from 
the English Church, be used all bis influence to protect 
from formal condemnation the leaders and tenets of the 
"Tractanan” party In 1847 he did his utmost to resist 
the movement set on foot at Oxford against Dr Hampden’s 
appointment to the bishopric of Hereford Finally, m 
1850, m an article published in the Edinburgh Review in 
defence of the " Gorham judgment,” which had secured 
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the position in the English Cliuich of the Evangelical 
clergy, he asserted two principles which he luaintaiiiGd to 
the end of bis life, — first, "that the so-called supieiiiacy of 
the crown in religious matters was in leality nothing ebe 
than the supremacy of law,” and, secondly, "that the 
Church of England, by the very condition of its being, was 
not High, or Loiv, but Broad, and had always nichided, 
and been meant to include, opposite and eontiadictory 
opinions on points even more impoitant than tho^e at 
present under discussion ” 

It was not only in theological but in acacleiiiical matter^ 
that his sympathies were on the liberal side Though on 
many points of essentially conservativ’-e tendencies, he was 
greatly interested in univerbitj. lefoim, and towards the 
end of his residence at Oxford acted as secretaiy to the 
royal commission appointed in 1850 to report on and to 
suggest improvements in the administrative and educa- 
tional system of the university Of the important change^ 
in both these respects which, in the face of much opposi- 
tion at the university, weio carried out in due time under 
the sanction of parliament by aji executive commibsion, 
Stanley, who took the principal share in diatting the 
report printed in 1852, was a stienuous advocate These 
changes included the transfeience of the initiative lu 
univeisity legislation fiom the sole authoiity of the heads 
of houses to an elected and repiesentative body, the open- 
ing of college fellowships and scholarships to competition 
by the removal of local and other r6Stiiction», the non- 
enfoicement at matriculation of subscription to the Thirty- 
nine Articles, and vaiious steps taken to mciease the 
usefulness and influence of the professoiiate 

Before the report was issued, Stanley, who had lost his 
father in 1849, and both his bi others, Captain Stanley 
mentioned above, and Charles, secretary to the gov ei nor 
of Yan Diemen’s Land, within a few months of the '■ame 
date, was appointed to a canoniy m Cauteibuiy cathedial 
He held the office fiom 1851 till his return to Oxford 
During his residence at Canteibuiy lie published his 
Memoir of his father Bishop Stanley (1851), and completed 
his Commentary on the Epistles to the Conntluans (1855) 
In the winter and spring of 1852-53 he made the tour 
in Egypt and the Holy Land, the result of which was his 
well-known volume on Sinai and Palestine, first published 
in 1856 In 1857 he travelled in Eussia, and collected 
much of the materials for his subsequent Zectw es on the 
Greek Church, pubbshed in 1861 His Memoiials of 
Canterbury, published in 1855, displayed the full matuiity 
of his power of dealing with the events, scenes, and 
characters of past history which had maiked him from 
childhood Towards the close of the same period be 
accepted the office of examining chaplain to Dr Tait, hi's 
formei tutor at Balbol and afteiwaids successor to Arnold 
at Eugby, on his transference from the deaneiy of Cai lisle 
to the see of London 

At the close of 1856 Stanley was appointed by the 
crown to the professorship of ecclesiastical history, a post 
which, with the canonry at Christ Church attached to the 
office, he held till 1863 In the first of three inaiiguiai 
lectures the new professor announced his intention of 
beginning his treatment of the subject with " tbe first 
dawn of the history of the church,” the call of Abraham, 
and the fiist two volumes of his Phstoiy of the Jewish 
Church, published lu 1863 and 1865, consist of the 
substance of lectures delivered by him in his capacity as 
professor In 1861 he published tbe volume on the Greek 
Church already referred to His second residence at 
Oxford was marked by tbe same power of winning per- 
sonal influence which had distinguished him as a college 
'tutor, and by the effeirts which he made, in his wider 
sphere as professor, to bring together in social intercourse 
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tTie leaders of tlie divergent and liostile paities between 
wbicb tbe residents at the uuueisity weie mainly divided 

Much, however, of his time and efforts was given to 
religious contiovei'sy Prom 1860 to lS6i academical and 
cleiical circles weie agitated by the stoim which followed 
the publication of Essays and Reviews, a volume to which 
two of his most valued friends — Benjamin Jowett and Mr 
Temple, the former professor of Gieek at Ovfoid, the lattei 
head master of Rugby and af ter w aids bishop in succession 
of Exeter and London — had been contiibiitois For the 
exceedingly prominent part taken by Stanley in this excit- 
ing controveisy the reader is refeiied to the second and 
third of his Essays on Chinch and State, collected and 
pubhshed in 1870 The result of his action was gieatly 
to alienate the leaders of the High Church, paity, who had 
joined a laige portion of the clergy in their efforts to 
piocure the foimal condemnation of the views advanced 
in Essays and Reviews In this and other questions, such 
as in the glowing controveiby on the position of Prof 
Maurice at King’s College, Cambudge, and on that caused 
by Bishop Colenso’s woik on the Pentateuch, he had taken 
up a position which bi ought him into conflict with a laige 
poition of the rebgious public It should be added that 
in the last year of his professouate (1863) he had published 
n Letter to the Bishop of London, stiongly advocating a 
laige relaxation of the terms of cleiical suhseizption to the 
Thiity-nine Ai tides and Prayei-book An impoitant Act 
amending the Act of Unifoimity, and cairying out in some 
degiee Stanley’s pioposals, was passed m the yeai 1865 

In the spring of 1862 Stanley, at the queen’s desiie, had 
accompanied the jirince of Wales on a tom in Egypt and 
the Holy Land During his absence he lost his mother, 
the heaviest domestic bereavement that had yet befallen 
him His sense of his debt towards hei has been already 
indicated It stands lecorded in his volume of Menioncils 
of Eclwai d and Catherine Stanley 

Towards the close of the following year he was appointed 
by the ciowu to the deaneiy of Westminster, in succession 
to Dean Trench, laised to the see of Dublin In December 
he mairied Lady Augusta Bruce, sister of Loid Elgin, 
then goveiuor-geneial of India, herself one of the queen’s 
most tiusted fiiends In Januaiy 186i he entered on 
the duties of his new post 

His tenuie of the deaneiy of Westminster was memoi- 
ahle m many ways He recognized from the fiist two im- 
portant disqualifications, — his indifference to music and his 
slight knowledge of architectuie On both these subjects 
he availed himself largely of the aid of others, and threw 
himself with characteristic energy and entire success into 
the task of lescuing fiom neglect, pieseiving fioin decay, 
and commending to the interest of all classes of his 
count! ymen the treasure of historic monuments in which 
the abbey is so uch Ho visitor can pass through the 
building, now so often thronged with crowds of the work- 
ing classes, the mere possibility of attracting whom was 
spoken of befoie a royal commission so lately as 1841 as 
quite chimerical, without recognizing the successful result 
of his indefatigable labouis The monument to the 
brothers Wesley, the insciiption on the gravestone of Liv- 
ingstone, and the restored altai in her husband’s chantry 
in which he placed the neglected lemains of Cafcheiine 
of Valois, the queen of Heiny V , may be named among 
the innumerable and ubiquitous records of his wide 
sympathy and historic ardour Within three years of his 
aiipoitttment he pubhshed his Memoricds of Jfestminstei 
Ahhey, a work which, although not free from occasional 
inaccuracies^ is a mine of information conveyed in the most 
pictuiesque and impressive form. He was a constant 
preacher, and gave a great impulse to the practice already 
begun of inviting distinguished preacheis to the abbey 


pulpit, especially to the evening services m the nave, which 
had been established undei his predecessor It is to him 
that IS laigely due the vast inciease in the number not of 
visitors only but of woisbippeis in the abbey He began 
the piactice, smee continued by others of the abbey clergy, 
of devoting his Saturday aftei noons to conducting parties 
of working men round the abbey and collegiate buildings. 
His social and personal influence, aheady unique of its 
kind, was enormously increased by his removal to London 
His cucle of fiieuds was constantly widening, and extended 
fiom the queen and royal family to the working men of 
London and elsewhere, some of whom he inspued with a 
singular devotion It included men of every denomina- 
tion, eveiy class, every part of the United Kingdom, and 
almost of eveiy nation He was untiring in literary work, 
and, though this consisted very laigely of occasional papers, 
lectuies, articles in reviews, addresses, and sermons, it in- 
cluded a thud volume of his Histoiy of the Jewish Chuich, 
a imlume on the Church of Scotland, auothei of Addresses 
and Seimons preached in America, and an exceedingly 
important volume, completed within a few mouths of his 
death, on Chnstian Institutions 

He was continually engaged in theological controversy, 

I and, if his advocacy of all efforts to promote the social, 
moral, and religious amehoiatiou of the pooici classes and 
his chivalrous courage in defending those whom he held 
to be unjustly denounced won him the warm admiration 
of many of his countijmen, he undoubtedly incurred 
much and growing odium in influential ciicles Among 
the causes of offence might be enumerated, not only his 
vigorous defence of one fiom whom he gieatly differed, 
Bishop Colenso, but bis invitation io the holy communion 
of all the revisers of the translation of the Bible, including 
a Unitauan among other Horiconformists, as well as the 
whole tone and teaching of almost every page of his 
publications Still stronger was the feeling caused by his 
efforts to make the lecital of the Athanasian Ciccd opitional 
instead of imperative in the English Ohuich 

In 1874 he spent part of the winter in Russia, whither 
he and Lady Augusta had gone to take pait in the marriage 
of the duke of Edinburgh In the spring of 1876, after 
a long and Imgermg illness, he lost his wife, the zealous 
paitnei of all his social aud chaiitable effoits, and the con- 
stant cheeiei and sympathizer in his many labours and 
conflicts It was a teiiiblo blow, and one from which he 
never entuely lecoveied But in 1878 he was deeiily inter- 
ested by a tom in America, and in the following autumn 
visited foi the last time, with his sistei, Maiy Stanley, who 
died before the close of the same year, noithern Italy aud 
Venice 

In the spring of 1881 he preached funeral sermons in 
the abbey on Mr Carlyle and Lord Beaconsfield, winding 
up with the latter a senes of Seimons 2 oreached on Rubhe 
Occasions, mainly on the death or funeral of ciuincnt 
Englishmen, which form a volume singularly eharacteiistic 
of his special gifts He saw also the completion of the 
latest of his volumes, that already mentioned on Christian 
Institutions, and was in the course of the summer correct- 
ing foi the press a paper on the Westminster Confession, 
and preaching m the abbey a course of Saturday Lectui es 
on the Beatitudes On July 10 ho was attacked by a 
sudden illness, which in a few days assumed a more alarm- 
ing character, and ended fatally on the 18th The sensa- 
tion caused by his death was profound and widespread 
He was buried in Henry VII ’s chapel, in the same grave 
as his wife His pall-bearers comprised representatives 
of liteiatnio, of science, of both Houses of Parhament, 
of theology, Angliean and Honconformist, aud of the 
universities of Oxford and. Cambridge The recumbent 
monument placed upon the spot, and the windows in the 
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chapter house of the abbey, one of them a gift from the 
queen, were a tribute to his memory from friends of eiery 
class in England and America 

Tlie influence oi Dean Stanley was no douhc largely due to his 
maryellous social gifts His affectionate natuie, hib quick and 
leady sympathy, his keen inteiest in almost every field of know 
ledge, Ins own mental resources, drawn from incessant reading and 
enriched by tiavel, observation, and conveisation, his faniiliaiity 
vith the persons, places, events, and scenes of histoiy, his tenacious 
yet discriminating memory, his vivacity and hnmoui, the veiy 
charm of his countenance and manner, the delicately sensitive 
face, “the eye now beaming with sympathy, noiv twinkling with 
humour,” acted like a spell in winning fiiends and even m con 
ciliating opponents The courage and leailessness with w-hich he 
was always ready to uphold the cause of those whom he held to be 
unjustly attacked by a powerful oi dominant majoiity w,as duly 
appreciated by Ins countrymen It may piobably be said that no 
one in the present centiii y w as so endeared to so large a cii cle of 
personal fi lends in all parts of the civilized woild His wiitings 
also, apart fiom their contioveisial aspect, weie of a singulaily 
attiactive kind His Life of Ai nold, his Sinai ami Palestine, his 
Leatmes on tJie Jewish Gfiwch, his Mevvonals of Canteihury and of 
Westminster Abbey, would alone have made him one of the most 
delightful and popular of English authors His sermons, always 
interesting and attiactive, were at times singulaily eloquent and 
impressive His occasional hymns and shoit poems, full of grace 
and force, and occasionally of a profound pathos, were fully woi thy 
of his literary position Throughout all that he evei wiote theie 
IS an individudlity and a characteiistic flavour which is sa\ed from 
mannerism by an inexhaustible fieshness of view and a marvellous 
feitility of illustiation His power of painting the scenes, events, 
and persons of past history, ‘‘the picturesque sensibility,” to use a 
phrase applied to him by Loid Beaconsfield, with which he at once 
fastened on the main features of an histone building oi a famous 
locality, amounted to genius, they w'eie as maiked at the close of 
his life as in the eaxliest of his schoolboy letters They won him 
readers of every class 

But it would be impossible to speak even briefly of his literaiy 
position by itself To wiite his life m Ml w ould be to give a 
sketch of English ecclesiastical history for a long generation 
Though he resolutely stood aloof from all connexion with joarty, 
It IS impossible not to recognize even in his least controversial 
■writings the position which he held as, in the eyes of the gieatest 
portion of Ins countrj^men, the leading liberal theologian of his 
time in England Throughout his -wiitings in pioso oi poetiy, on 
almost every subject which he touched, we see the impiess, not 
only of his distinctive genius and of his extraoidinaiy gifts, but 
also of Ins special views, aims, and aspirations It may bo well to 
describe these as nearly as possible in his own W'Oids He looked 
on the age in which ho lived as one of mingled hope and gloom, as 
a period of transition, to be followed either by an “ eclipse ot faith” 
—^■“winter of unbelief”— or by a “levivsd of Chiistianity m a 
■wider aspect,” a “catholic, comprehensive, all-embiacing Cliiisti- 
anity” that “might yet overcome the world ” He heheved, and 
was nevei tired of asserting hia belief, “that the Chiistian church 
had not yet presented its final oi its most perfect aspect to the 
world”, that “the belief of each successive age of Christendom 
had as a matter of fact varied enoimously from the belief of its 
predecessor” , that “ all confessions and similar documents are, if 
taken as final e^xpiessions of absolute tiuth, misleading”, that each 
“successive foim of theology is but the appioximation to the tiuth, 
not the whole truth itself ” , that it w as “ the glory of the church to 

be always advancing to perfectiou”, and that “there still lemamed, 
behind all the controversies of the past, a highei Chiistianity ■which 
neither assailants nor defenders had fully exhausted ” 

Already even m his eaily Sermons mi the Apostolvs Age, as m 
8%na% -and Paleshm, as in the volumes on the Jeirnh Church, 
“one increasing purpose ” may be recognized Everywheie we see 
the sustained effort to “ bung the events, places, and characters of 
sacied history ■within the domain of actual obseivation and history,” 
and to lescue them from “ the conventional haze in ■which they 
had been veiled by a misplaced reverence ” “ The first duty of a 
modern theologian ” he field to be “to study the Bible, not foi 
the sake of making or defending systems out of it, but for the sake 
of discoveriiig what it actually contains ” “ In a faithful study 
of that virgin mine, the yet insufficiently explored records of 
the Old and Hew Testament, lay,” he held, “ the best hope of the 
church of Christ,” and another and a difierent estimate “of the 
points on which Scripture lays its most emphatic stress ” To this 
study he looked foi the best hope of such a progressive develop- 
ment of Christian theologj as should aveit the danger arising fiom 
“the apparently incieasing divergence between the mtelligenee 
and til A laitb. of our time,” and slioiild enable the chtuch. to deal 
■wisely with new questions which ancient theology had for the most 
part not even considered ” On the direction lyhich. this develop- 
ment of theology should assume the last woid had not, he knew, 


been spoken , but he enfoi ced the duty “ of placing in the back- 
round whatever was accidental, temporaiy, oi secondaiy, and of 
iinging into due prominence wbat was primary and essential ” 
In the former group Stanley w ould, without doubt oi hesitation, 
ha-^e qjlaced all questions connected w itb Episcopal or Piesbjteiian 
orders, or that deal only -with the outwaid forms or ceieinomes of 
religion, oi with the authoiship or age of the books ol the Old 
Testament Even to the question of miiaculons and external 
evidence he ■would have been inclined to assign a secondary place, 
as well as to the most elaborate statements of Chiistian doctrine 
The foT-emost and highest place, that of the “essential and 
supernatural” elements of idigion, lie would have leserved foi its 
moial and spiritual truths, “its chief evidence and chief essence,” 
“the truths to be diawn from the teaching and fiom the life of 
Christ,” in whose character lie did not hesitate to recognize “the 
greatest of all miracles ” On a laige development of Chiistian 
teaching in this diiection he based all his hopes alibc of the pro- 
gress of the world and of the lestitution to Christian theology — 
“as something gi eater and vastei than the theology of each 
paiticnlai church oi age,” “as eompichending all the wholesome 
elements of thought at ■work m the w’oild” — of “ its natural ascend- 
ency over the minds of educated men ” 

With such views it was not to be wondeied at that, from fiist to 
last, he nevei lost an opportunity of supporting a policy of ividth, 
toleiation, and compieheusioii in the Church of England The 
view which he took in lus eailiest directly contioveisial work, his 
Pssaiy on the fforham Judgment (1850), as regaids both the protec- 
tion offered by the law to the clergy against “the inquibition of 
aibitraiy prelates and of tumultuous synods,” and “on the 
designedly mixed and comprehensive character of the English 
foimulaiies and English Cliiucli,” has already been fully indicated 
The same spirit and the same aims guided Ins line of conduct m 
other controversies, such as in that on the Essays and Eemews, on 
the ritualistic movement, on the question of subbciiption, on the 
successive attacks made on men so wholly different fiom each 
other as Piof Mauiice, whose influence on the mind of his gene- 
lation has yet to be fully estimated, and Bishop Colenso, and m 
his vam but earnest advocacy of the optional instead of the com- 
pulsory use of the Athanasian Creed So again he ■was always 
eagei to insist on the essential points of union between vauous 
denommations of Christians, however apparently divided or 
estranged , and to recognize the special services confened on the 
woild, not only by the Eastein, the Roman, the Lutheian, and the 
Reformed Churches, not only by the Piesbyteiian Chinches of 
Scotland, but also by the Baptist and Congregational Churches of 
England and Ameiica, and bj the community of Quakers And, 
while m tins respect he was keen almost to excess to note points 
of agreement, so m the veiy latest volume which lie published 
one of his mam aims was “to look the facts of history in the 
face” and to point out “the almost uiineisal departure from 
piimitive usage," “the traiisfoimation both of letter and spirit 
thiough which the gieatest Chiistian oidmances had already 
passed,” and “ to fix the eye steadily on the germs of truth that 
were common to the diflhieiit forms which the ordinances wore, 
the moral and spiiitiial realities for the sake of which alone (if 
Chiistianity be the umversal religion) such forms exist ” He was 
throughout his life an unflinching advocate of the connexion 
between church and state By this he understood — (1)1 “the 
recognition and support on the pait of the state of the leligious 
expression of the taith of the community,” and (2) “that this 
religious expression of the faith of the community on the most 
sacied and most vital of all its inteiests should be controlled and 
guided by the whole community through the supremacy of law ” 
In the supremacy of the cio^wn, z e , of law, “ over all causes and all 
persons, ecclesiastical as well as civil,” so far fiom finding “galling 
chains” oi “ignomimons bondage,” he welcomed it not only as 
being “the most powerful and intelligent oigan of the whole com- 
munity,” hut on twm other grounds Eirst, he considered that 
supremacy more likely “ to he truly wise and truly just and there- 
fore truly Chiistiaii than the headship either of a bishop or of a 
synod of any clerical or sectional body,” and, secondly, “as the best 
security foi that gradual growth of religious forms and religions 
opinions, and for that flee expression of individual belief, which is 
indispensable to any healthy development of religions hfe and 
religious truth ” At the same time he was in favour of makmg 
the creed of the chnich as wide as possible, — “not narrower than 
that which is even now the test of its memheiship, the Apostles’ 
Creed,” — and of thio^wing down all barriers which could be wisely 
dispensed with to admission to its ministry As an immediate 
step he even advocated as “an unmixed good” “the admission 
under due restrictions of oui nonconfoimmg brethien of England, 
and oni Presbyterian brethren of the Scottish Church,” to preach 
in Anghcan pulpits. To the last hour of his hfe he looked 'vmth 
dismay to the piospect of a combined assault by a triple alliajice 
of the representatives “ of the Puritans, of Yoltaire, and of Laud” 
on “that rare combination which with all its shoitcomings exhibits 

one of the noblest woiks which God’s providence, through a long 
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eouiss of yeais, liis laisetl up lu Euiojie,” “on. the most "veneiable 
gLowtli of English historr, the framcnoik ^Uiich has shelteied 
down to this time the fieedom of the fieest, the teaching of the 
most learned, and. the leasoii of the nio&t latioiial chinch in 
Cluisteiidom ” He beheieJ that the “ success of such an attack 
would lesult in thioiung away the best oppoitumty tthich the 
woihl affoiJs foi the growth side hy side ol intellectual activity 
and leligious e-uuestne&s”, that to destroy it viould he, as he 
sniJ of the EstablmheJ Chuich of Scotland, ‘Ho destioy, so fai as 
human efioits can destioy, the special ideas of freedom, of giowth, 
of corapieheiision which aie luheieiit in tlia veiy existence of a 
national chuich", that its desti action would only produce ‘ an 
enslaved clei gv amidst aii ludifieient laity,” and tend to degiade the 
Chuich of England fioiu its histone position ‘ to that of an illiteiate 
sect, 01 a satellite of the (Jhiuch of Rome ” 

\Yith such views it was impossible that Stanley could hdv e found 
much sympathy fiom eithoi of the two gieat paitics among the 
English cleigy Indeed it w as iiii possible that any paity, oi any 
eommuuity, which placed the essence of Ghiistianity in the eaieful 
guaidianship of anv eiicle of theological doctiiues could feel in 
haimony with one who dwelt with such exceeding and glow mg 
emphasis on the secondaiy iiatuie, not only of all that was ceie 
monial, hut on much that was dogmatic, as compared with that 
which was spuitinl and inoial 

By the “ Evaagehcal” section of the lehgious woild the hio- 
giaphu of Ainold had been looked on fiom the fiist with moie 
than vusiucion Latei on, even the mode and foim of his defence 
of then own side in the Goiliani contioieisi, his avowed advocacy 
of a wide fieedoiii of thought on many (inestions, especially those 
connected with biblical ciiticisni, his attitude towaids such sub 
jects as luspiiatiou, justification, and futuie punishment, weie 
m ne than di&tistoful His loud acknowledgment of the debt owed 
hj ClmstcnJoni to Geimaii tlieology, “ to the most laboiious, tiuth 
seeking, and coasoieutions of Oontiaentd nations,” his peisi&teiit 
claims ioi a place within the Chuich of England for views that 
“went to the \ eiga ol Rome,” the moia tliaii width — the iiniveisahty 
— ol his loligious sj mpathies, his delight in placing, not Waltei 
Scott only, oi Tenuj son, oi the authoi of Mce ITomo, hut Goetlio, 
and Burns, and Matthew Ainold, and J Stuart Mill m the laiika 
of leligious teaclieis, wcie natuially lopugnant to those who caicd 
to lead his woiks, and weis not content to sluink in silent dismay 
fiom tlicwaim svmpatliizei with Piofessoi klamice, the enthusi 
ashc adniirei of E llobeitson, and tho apologist m turn of JSsaays 
an I Emews and of Bishop Colenso 

Against the feelings piovoked by this aspect of his theological 
position, neitlim liis acknowledged sei vices to Biblical study, noi 
Ills piofound and entiie belief in the tiue key to the diChciilties of 
the future being inv olved in the piosacution of that study, uoi liis 
sympathy with then own news as to the lelation of the individual 
boul to God, 1101 his lepeated, his almost daily asscitious of the 
sacieclness and value of the gospel lustoij^, oi of the legeneiativo 
powei of the Divino life and poison of Chiist as the “one Mastci 
w 01 til living foi woith djing foi,” could avail much 'VYhatevei 
the feelings of individuals^ the oigaiis of the paity of vvliose once 
impeiilled claim to lemaiii within the fold of the Chuich of 
England he had been the staunchest upholdei spoke of him fiom 
fust to last with almost unctualihed aveision Me was, oi became 
in duo tune, even moie obnoxious to atleast the moie advanced 
section of the High Chnicli paity Hoi was this to he wondeied 
at The diffeionces between him and them weio vital and funda« 
mental, and, even vvlieie ho defended then light — at ono time 
lepeatedly challenged— to maintain then distinctive views and 
observances iii the Cliiuch of England, he lested then claim on 
giounds which would haully win then appioval oi giatitude 
The moie clcai siglitcd of then leadexs felt that, if the points of 
caieniomal, of diess, postiuo, attitude, iitual, on which they laid 
exceeding sticss, weie heated by him with toleiation, they were 
legal ded with an iiidiffcieiice that veiged upon contempt, as 
tderahilss inqifix, and that he delighted to trace then lustoiical 
clevelopineut, and to stiip them of all that was essential, signi- 
ficant, 01 piiiiutivo They felt even moie strongly that in that 
winch, to the Icadeis at least, gave then leal iiiteiest and im- 
pel tance to all quGbtioiis of v estniGiits oi obseivauces, and even 
underlay some of the most iinpoitant questions of religious doc- 
time,— the vciy existence of an oulci of piicsthood as the divinely 
and evelusivcly coiiiimssioned channel ot coinmunicatioji between 
God and man,— the rejection on the pait of Stanley of then most 
cheiislicd and ceutial dogma was absolute and uncompiomising 
And the diffeience of view was vital Much else in Ins wiitings 
iiiighi have been welcomed oi condoned ths love foi the pmst, 
Ilia deejv and lull sympatliy with much in the inedinval chmdi, 
hib w'aim adimiation foi many of its saints and hcioes, his aveision 
to ineie iconoclasm, Ins poetic and imaginative sensibility, had 
inncli to attract thoin Even in Ins tieatment of many unportaut 
leligious subjects it was often not so mneh las actual sentiments 
as the tendency— the nioie than tciideiieb the avowed aim— of all 
Ins writings to pioiuote fieedom of inqiiiiy and of thought, rathei 


than submission to chmeli anthoiity, which provoked hostility 
But on this question tlieie was no loom foi compiomise That 
which they and he alike lecognized as the fundamental tenet to 
which all then distinctive teaching pointed he spoke of as a behef 
“that they (the cleigy) weie the depositaiies of mystical, supei- 
natmal, almost magical influence, independent of any moial oi 
sijiiitualgiaces,” and on this jioint ho spoke with no doubtful voice 
It was, he said, this belief in a “fixed, exteinal, necessaiy medium 
on eaitli between the soul and God which, if be bad lightly lead 
the Psalms of David, the epistles of Paul and the gospel oi Ohiist, 
tiue leligion is always stiiviug to dispense with,” and “the more 
it can be dispensed' vv ith, the ucaiei and the highei is the com- 
nmnion of the Inimau gpiiit with its Makei and its Eedecmei 
And tlub lauauage (used in 1867) was in eutiie accoi dance mill tlie 
maiiiiei in which in his latest ■volume (1831) lie hinted at the possi- 
bility of “the growing inateiialism of the ecclesiastic saciisty so 
undeimming the siniitual element of almost the only external 
oidmance of Chiistiamty (the Euchaiist), unquestionably the 
gieatest leligious oidinauee in the woild,” “as ev’'cnio endanger 
the oidmance itself ” In addition to tins fundamental diveigence 
of view, it must be lemenibeied that it was to this paity, as the 
lepicsentatives of one “always foigotful nuts giatitudc and im- 
placable in its vengeance,” that he looked foi the mam daugei to 
fieedom of thought and width of coinpi alien sion in the future, 
and that ho did not heatato to lemind them, ev en as he suppoited 
thou claims to the laigest possible inteipietation of the Ai tides, 
that they “claimed a latitude themselves which they constantly 
lefused to otlicis ” It will bo easily undcistood tlieiefoio that 
vvliatevei influcute Stanley wielded m the chuich was wholly m 
dependent of cithei of the two gioat paities into whicli he found it 
mainly divided, above all of that vvluch at the time of liis death 
appealed to be eveiy yeai gi owing in powm and confidence 

vVliat W'as the extent, what the peimanent foice of bis own 
influence, is a question not easily aiisvv'oied at jnesont “Dean 
Stanley,” said Di Stoiy, “stood liiglici m the lospcciand olTection 
of a laigei and moie vaiied ciicle of meiiihois of many chuiclies 
than any ecclesiastic in tlio vvoild ” It is not easy to disengage 
Ills pcisoual and social cliaim, the alTectioii boiiio him bv all who 
had even momcutaiily passed within the ciicle of his atiikiiig and 
atti active individuality, tlie waim feelings winch much in his 
life, much in his wutmgs, had called foith fiom multitudes who 
novel saw him, fiom the moie abiding impiossion made duimg his 
hfctimo and aftoi hxs death by the wiitmgs vyluch ho has left 
bohiud him Yet if, setting aside one single name, that of Pi of 
Maunce, ho bo taken as the most prominent, the most feitilo, the 
most gifted, and the most unpiessive exponent and dofondoi of 
libel al theology, some estimate may bo foimcd oven now of the 
maik winch he made upon his age It w ould bo easy to uudci - 
value the effect of the woik winch he did It might scorn at fiist 
sight as if his own gloomier anticipations bad been fulfilled lie 
spoke fiom tune to time of a daiigei of the age being ovei whelmed, 
now by “a gcneial letmn of foigottcii suiieistitions," now “by a 
gcneial chaos of mciedulily,” and of himself as “having poihaps 
done no nioio than make good a stalling point ioi those who como 
aftoi us, jieihaps iii the 20th oi 21st coiituiy ” Ho might have 
seemed to entei into tho spiiit ol his latlici’s wouls, “My only 
hope ami consolation IS that I am a pionoti for bcltci dajs. and 
that tho seed winch I aim, as fai as can be, at sowing may bung 
forth fiiut when I am gone to a bettei and more peaceful woild ” 
But siieli a now would be to a laigo extent supioificul If the 
success achieved by the cau-so of which Stanley was the mam 
lepiescntatiTc is caiefully weighed, it will bo found to bo gicat in 
solid and duoct lesults, far guntei piobably in tliose which aie 
less easily summed up and tabulated On the questions winch ho 
had most at hcait, the leal and caieful and critical study of tlic 
sacicd leeouls, the piogie&s made smeo ho fust loctuied as a tutor 
at Ovfoid on tbo Old and Hew Testaments has been eiiounous 
The laige majouty of the vvoiks iinblishod have been wutton 
move 01 loss in tho spmit m which ho would have laigcly or 
cniiiely sjmpatliized It may bo added tliat of these iheio are 
few which would not have eucoiuiteiod, if notfieico ciiticism, yet 
atleast giave suspicion, some foity joais ago Tho combmation 
of a level cut tieatnicnt of Holy Scuptiiro with fearless niquiiy 
into all questions coimeclod with its ciitioism is a now biith m 
English hteiatiuo It is one in which ho took a leading pait, and 
lu the defeiieo of which ho boie, somotiines m Ins own behalf, 
oftmici m chivahoiis defence of otliois, much of tho brunt of tbo 
oaiher and kitcr contests The impulse winch ho gave to tho 
study alike of the Bible and chinch histoiy was a gieat ono In 
each be may be lecogmzed, not of course as tbo oiigmatoi, but as 
tbo leiuesiiiilativo, of a now school of thought and of lieatment, 
and tliose who aio most familiar witli Ins wiitiiigs can liaidly open 
a new hook by any English theologian, liaidlyiead a scimoii of 
many picacheis, above all on any pioition of me Old Testament, 
lu which they do not trace Ins immediate niflucnco Ho may bo 
said in a vciy true sense to coloiu the writings of many of those 
who most diffm from him, The subjects to which he looked as 
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the most essential of all — ^the universality of the Dmne love, the 
supiemeimpoitance of the moral and spiiitual elements of leligion, 
the supremacy of conscience, the sense of the central citadel of 
Chustianity as being contained in the chaiactei, the histoiy, the 
spiiit of its Divine Founder — have hejond doubt, if not yet taken 
fully the place ivliich he claimed foi them, yet impiessed them- 
selves ruoie and more on the teaching and the preaching of eieiy 
class of dergy in the church They have lifted the teaching of those 
who most differed from liim far above the level of a mechanical 
or merely ceremonial form of medneval u oiship The great cause 
too for which he strove so hard, that of comprehension and mntual 
toleration, the tiue “enlaigcment of Chn^t’s chuich,” has gamed 
much fiom his efforts, — much in the piesent, and peihapa, m siute 
of some appeaiauces to the contiaiy, moie lu the future What- 
ever storms of party strife may he in stoie for the chmch, actne 
and eneigetic Chiistians of opposite paities no longei naste then 
energies in mutual attacks, hut have learned to ’noik togetliei in 
Christian teaching and in uoilcs of Chiistian beneficence His 
suiviving fi lends may icjoice to lememher that no one peison had, 
foi, it may he, many geiieiations, done so much as Stanley to draw 
togethei in friendly and social inteicouise the leadeis of vaiious 
religious piarties and of diffeieut denominations of Chiistians 

Those who live, and feel that they live, m an age of tiansition 
cannot venture to piophesy the precise foim and colour of the 
leligious movement which will in due time succeed that w hich now 
seems to he the most prevalent and the most outwaidly actiie 
But they may be permitted to hold that its mam features weie 
descried and anticii)ated, even if dwelt on with excessive emphasis, 
by Stanley, — ^to believe that the next phase of a Chiustian theology 
which shall legaiu a due ascendency ovei the thought and intelli- 
gence of the civilized world will be embodied in some larger 
lealization of “the one nnchangeahle element in Chustianity,” of 
the witness borne by the teaching and life of Christ to the liigher 
and spiritual nature and destinies of man and to the “piinciples 
of freedom, j ustice, toleration, beneficence, self denial, umveisal 
sympathy, and fearless love of truth, in which all the hopes of a 
tiue and permanent development of Chi istian theology must take 
their stand ” I^'one W’dl have laboured more earnestly in this cause 
than Arthm Stanley (G G B ) 

STANTOliT, EDwra-]\I‘MASTEES (1833-1869), American 
statesman, was born in Ohio, December 19, 1814, graduated 
at Kenyon College in 1833, and was admitted to the bar 
of his native State Just at the end of Buchanan’s ad- 
ministration in 1860-61, Stanton was called upon to act 
as attorney-geneial In ISC 2, aftei the inangmation of 
Lincoln, the new president, who had had gieat difficulties 
with his war office, placed Stanton at its head, where he 
was at home at last His intense vigour, excellent organ- 
izing powers, and scrupulous honesty weie the life of the 
federal war department throughout the Civil War , and 
it may be worth while to note that, after living through 
boundless opportunities of peculation, he died, like most 
of the public servants of the United States, a poor man 
In spite of his many services to the country, it was not 
always easy for his associates to get on with him com- 
fortably 5 and his quairels with President Johnson were 
especially bitter in 1867—68, ending in the impeachment 
of Johnson by the House of Eepresentatives On the 
acquittal of the president Stanton resigned, and resumed 
the practice of law Piesident Grant, in 1869, made him 
a 3ustice of the supreme court , but his work during the 
war had worn him out, and he died December 24, 1869 

STARAYA EUSSA, a district town of Russia, m the 
government of Novgorod, 62 miles to the south of that 
city, on the river Polist, by means of which and Lake 
Ilrneii it is brought into easy steamer communication with 
St Petersburg Some brine springs, of no great strength, 
on the eastern side of the town, weie used as a source for 
the supply of salt as late as 1865, yielding about 50,000 
cwfcs annually , at present they are used only as mineral 
waters, having a great resemblance to those of Kreuznach 
Some thousands of visitors resort to them eveiy summer, 
and owniig to this circumstance Staraya Eussa is better 
built and kept than any other town in Novgorod The 
13,100 inhabitants are supported chieiy by the summer- 
visitors About 100 individuals in all employ themselves 
in brick-makmg, tanning, and sawing timber, and there 


is a trade in lye, oats, and flax shipped to St Petersburg 
to the -value of about .£50,000 per annum 

The name of Staraja Russa oeeuis in the Russian annals as far 
hack as 1167- It -was one of the mmoi towns of the loiiuhhc of 
Novgoiod, and suffered continually in the -vrais foi possession of 
the region hetw een Russia, Lithuania, and Livoma It was after- 
wards annexed to Moscow 

STARCH IS an organized product of the vegetable 
kingdom, forming one of the most important and 
characteristic elements of 2)lant life, and an abundantly 
stored reseive material for the discharge of vegetative 
functions It oiiginates withm the living vegetable cell 
through the formative activity of chloiophyll under the 
influence of light, and is consequently an unfailing 
chaiacteristic of all plants containing that body (compare 
PHYsiOLoaY, vol XIX p 54) Starch found within leaves 
and other green parts of plants is assimilated and trans- 
foimed with great rapidity, accumulations of it are earned 
as staieh-formers, and redeposited as starch in special 
leservoirs or portions of plants as the period of maturity 
approaches In this way the body is found to gorge the 
stems of cei tain palms — the sago, &c — -just before these 
plants begin to form then fiiiit, it is the pirincipal con- 
stituent of the underground organs of biennial and peren- 
nial plants, tap roots, root-stocks, corms, bulbs, and tubers , 
and it IS abundantly stored in many fruits and seeds, as 
m the cereals and pulses, in bananas, bread-fruit, &c It 
occurs in minute gianules varying in diameter from 1 to 
100 and even 200 miciomillimeties, and the grannies 
from difieient sources have each a distinct microscopic 
character, their forms and size being, however, affected 
accordmg as they are aggregated in clusters or individually 
foimed (see vol ii p 631, figs 3 to 6) Under the micro- 
scope these granules are seen to consist of a nucleus or 
hilum suriounded by layers ai ranged concentrically or ex- 
centncally, and the relations of liilum and layers are the 
most distinctive featuies of individual starches. Whether 
the bil nm point bears to the giannle the relation of a nucleus 
is a matter of dispute, the general opinion being that the 
grams aie formed from without inwards, the centre being 
invaiiably the softest and most soluble portion, while the 
outei layers are most closely related to cellulose Starch 
consists of a white or yellowish-white glistening powder, 
which on being rubbed between the fingers emits a crackling 
sound It is only slightly acted on by cold -water, but 
under the influence of heat in water it swells up, forming 
according to the proportions of starch and water a clouded 
opalescent paste Iodine acts on it in water by producing 
a briEiant blue coloration, this reaction forming a very 
delicate and characteristic test Diastase and dilute bofling 
sulphuric acid convert starch into a form soluble m hot 
water, whence it passes into a senes of easily soluble dex- 
tnns, and finally into the condition of the sugars, dextrose 
and maltose In its chemical relations starch consists of 
an intimate mixture of two isomeric bodies, — granulose and 
starch cellulose, — or rather of a senes of gradations from 
the one to the other, the starch cellulose being pimcipally 
in the external layers, while the granulose is found m the 
central portions of the granules Starch cellulose is a body 
intermediate between gianulose and ordinary cellulose, 
fiom the latter it is distinguished by being reducible to 
soluble starch by boiling m water and by digesting in 
caustic a1ka.1i Together, the substances consist of a com- 
bination of carbon with hydrogen and oxygen, the com- 
monly received formula being CfjH;^QOg + 2H2O , but 
Nageh, Sachsse, and many other recent investigators show 
reason why the molecule should be regarded as consistmg 
of C3eHe303i + 12H20 . 

As an economic product starch in its separate condition 
is a most important alimentary substance, the chief pure 
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food starches beiug Aeuowroot, Sago, Tapioca { qg _' o ), 
and corn-flour, the starch of the Maize {qv) In its 
combined condition, in ceieals, &c , starch is certainly the 
greatest and foremost of all the elements of nutrition (com- 
pare Dietetics and UtiTPaTiON) In its other industrial 
relations starch is used— ( 1 ) directly, as a thickemng 
material in calico printing, for the dressing and finishing 
of many te\tiles, for laundry purposes, adhesive paste, and 
powder, and ( 2 ) indirectly, for the pieparation of dextim 
and British gum and starch sugar Maize, wheat, and rice 
starch are principally employed for the direct applications , 
and for the dextrin and starch-sugar manufacture potato 
starch is almost exclusively selected 
In the preparation of starch the object of the manufacturer is to 
burst the vegetable cell vails, to liberate the starch gianules, and 
to flee them from the other cell contents with uliich they aie 
associated "When, as in the case of the potato, the associated 
cell contents, &c , aie readily separated by solution and levigation 
the niamifaetiire is exceedingly simple Potato starch is piepaied 
principally by carefully washing the potatoes and m a kind of 
rasping machine reducing them to a fine pulp, which is deposited 
in w iter as raw starch The impurities of this starch — cellulose, 
album molds, fragments of potato, kc — are sepaiated by washing 
it in ime sieves, through the meshes of which the puie staich alone 
passes The sieves are variously formed, some i evolving, others 
moving horizontally or in such manner as to keep the mateiial m 
agitation The starch is then received m tanks, in which it settles, 
and so separates from the soluble albuminoids and salts of the 
potatoes The settling of the starch is much retarded by the 
dissolved albuminoids, and to hasten the sepaiation small quanti- 
ties either of alum or of sulpliiiiic acid are employed Alum 
coagulates the albumen and to that extent contaminates the 
starch, while the acid acts on tbe starch itself and is difficult of 
neutralization Alter the starch has settled, the hiown-colouied 
supernatant liquoi is drawn off and the staich agam washed 
either m tanks or in a centrifugal machine Pmally it is diied 
hy spieadmg it m layers over porous bucks (a piocess not roqnued 
m the case of starch washed in a centiifugal machine) and by 
exposuie to the air, after which it still retains a laige pioportion 
of water, but is m a condition for making dexton ox staich-sugai 
For further drying it is ground to a rough powclei, and dried 
thoroughly in a hot chamber, then reduced to a powder and 
sifted A method of reducing potatoes to a pulp by shcing and 
heaping them up till fermentation takes place is said to give a 
largo yield of starch, hut it is not much piactised 
in dealing with the starches of the ceieals, there is greatei 
difficulty, owing to the presence of gluten, which wuth water forms 
a tough elastic body difficult of solution and lemoval The 
difficulty IS experienced in greatest measure in dealing with wheat, 
which contains a laige pioportion of gluten Wheat staich is 
sepaiated m two diueient ways — ( 1 ) the feimentation method, 
which is the oiigiual process, and ( 2 ) by mechanical means without 
prelimmaiy fermentation In the fermentation piocess whole 
wheat 01 wheaten meal is softened and swollen hy soaking m 
water Wheat grams are, m tins condition, ground, and the pulp, 
mixed to a thickish fluid wuth watei, is placed m tanks, wheie xt 
ferments, developing acetic and volatile acids which dissolve the 
gummy constituents of the wheat, with part of the gluten, and 
lender the whole less tenacious After full feimentation, the 
period of which vanes with the weathei and the piocess employed, ! 
the starch is separated in a washing drum It is subsequently I 
washed with water, which dissolves out the gluten, the starch 
settling in two layers , — one comparatively pure, the othei mixed 
with gluten and some branny particles These layers are sepaiated, 
the second undergoing fuither washing to remove the gluten, &c , 
and the remaining oiierations aie analogous to those employed in 
the pieparation of potato-staich By the mechanical process 
wheaten flour is kneaded into a stiff paste, which, after resting for 
an horn or two, is washed ovei a fine sieve so long as the water 
passing off continues milky, whereby the starch is liberated and 
the greater pait of the gluten retained as a gluey elastic mass in 
the sieve The staich is subsequently puufied by feimentation, 
washing, and treatment in centrifugal machines. The gluten 
thus preseived is a useful food for diabetic patients, and is made 
with flour into aitifieial macaioni and pastes, besides being 
valuable for other indiistiial purposes 
Maize staich is obtained bv analogous processes, but, the pro- 
portion of gluten in the giain being smaller, and less tenacious in 
its natiiie, tbe opeiations, whetlier chemical or mechanical, present 
fewer difficulties Under one method the sepaiation of maize 
starch is facilitated hy steeping, swelling, and softening the giain 
in a weak solution of caustic soda, and tavouiable lesmts are also 
obtained by a process m which the pulp fiom the crushmg mill is 
treated with watei acidulated with sulphurous acid 
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111 the jireparation of iice staich a weak solution of caustic soua- 
IS also employed for softening and swelling the giain It is then 
washed with puie watei, diied, giound, and sifted, and again 
treated with alkaline watei, by which the whole of the nitrogenous 
constituents aie taken up m soluble foim An acid process for 
ohtammg iice-starch is also employed, nndci which the gram, 
swollen and giound, is tieated repeatedly with a solution of 
hydiochloiic acid, which also dissolves away the non staichy con- 
stituents of the giam The laundiy staiehes now in use are 
piincipally made tiom lice and fiom pulse (J PA), 

STAR-CHAMBEB, the name given in the 15th, 16th, 
and 17th centuries to an English high couxt of justice, 
consisting of the members of the ordinal y council, oi of 
the privy council only, with the addition of certain judges, 
and exercising jurisdiction, mainly criminal, in certain cases 
The oiigin and eaily hi&toiy of the court aie somewhat 
obscuie The Curia Eegis of the 12th century, combining 
judicial, deliberative, and administrative functions, had 
thrown off seveial offshoots in the Court of King’s Bench 
and other courts, but the crown never parted with the 
supreme jurisdiction whence the subsidiaiy courts had 
emanated When in the 13th century the council became a 
regular and peimanent body, piactically distinct from the 
parliament of estates, this juiisdiction continued to be 
exeicised by the king in council As the oidinaiy law- 
courts became more systematic and important, the inde- 
finite character of the conciliaj. juiisdiction gave rise 
to frequent complaints, and effoits, for the most paxt 
fruitless, were made by the parliaments of the 14th. 
century (e^, in 16 Edw II and 2 Edw III) to 
cheek it The equitable jurisdiction of the chancclloi, 
which grew up during the reign of Edward III , flowed 
from this supreme judicial power, like the common law- 
courts undei Heniy II , but without drying up the 
original source It is in the icign of Edward III that 
we fiist hear of the “cbancelloi, treasuier, justices, and 
others” exercising jurisdiction in the “star-chamber” or 
“chambre de estoiles” at Westminster In Homy YI ’s 
reign one Danvers was acquitted of a certain charge by 
the king’s council “in cameia stellata” Hitherto such 
Acts of Parliament as had recognized this jurisdiction 
had done so only by way of limitation or piohibitiou, but 
in 1453, about the time when the distinction between the 
ordinary and the pi ivy council first becamo apparent, an 
Act was passed by which the chancellor was empowered 
to enforce the attendance of all peisons summoned by the 
privy seal before the king and his council in all cases not 
determinable by common law At tins time, then, the 
juiisdiction of the council was recognized as supplementary 
to that of the oidinary law-courts, j J3ut the anarchy of 
the Wais of the Eoses, and the decay of provincial justice 
owing to the influence of great barons and the turbulence 
of the lowei classes, obliged parliament to entrust wider 
powers to the connciL This was the object of the famous 
Act of 3 Hen VII, which was quoted by tho lawyers 
of the Long Parliament as ci eating tho court of star- 
chamber This, however, as is shown above, it was far 
from doing The Act of 3 Hen VII empowered a 
committee of the council, consisting of tho chancellor, 
treasurer, privy seal, or any two of them, with tho chief 
justices, or in their absence two other justices, a bishop> 
and a tempoial lord, to act as a court of justice for enforc- 
ing the law m cases whore it was thwarted by bribery, 
intimidation, or partiality Tho j urisdiction thus entrusted 
to a committee of the council was not, therefore, Eke that 
granted lu 1453, supplementary, but superseded the 
ordinary law-courts in cases where they were too weak to 
act The Act simply supplied machinery for tho exercise 
under special ciicunistances of that extraordinary penal 
juiisdiction which the council had never ceased to possess 
This juiisdiction, Bacon tells us, was still further developed 
and organized by Wolsey The court established by the 
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Acfe 3 Hen VII continued to exi&t for about fifty years, 
but disappeared towards the end of Henry VIII ’s reign 
Its powers were not lost, but fell back to the general 
body of the council, and were among the most important 
of those exercised by the council sitting in the star- 
chamber A court not unlike that cieated in 3 Hen VII 
was erected in 1540 Tlie Act of 31 Hen VIII, which 
gave the king’s proclamations the force of law, enacted 
that offenders against them might be punished by the 
usual officeib of the council, together with some bishops 
and judges, “in the star-chamber or elsewhere” These 
powers also came after a time, like those granted m 1488, 
to be exercised by the council at large instead of by certain 
membeis of it It is clear, however, — and this was one of 
the chief complaints against the couit, — that the jurisdic- 
tion which belonged by law oi custom to the whole body 
of the king’s council was usurped at this time by tbe 
inner body of advisers called the privy council, which 
had engrossed all the other functions of the larger body 
Sir T Smith (temp Eliz ) tells us that juries misbehaving 
“weie many times commanded to appeal m the star- 
chamber or before the piivy council for the matter ” The 
uncertain composition of the court is well displayed by 
Coke, who says that the star-chamber is or may he com- 
pounded of three several councils — (1) the loids and others 
of the privy council, (2) the judges of either bench and 
the barons of the exchequer, (3) the lords of parliament, 
who are not, however, standing judges of the court 
Hudson (temp Car I ), on the other hand, considers that 
all peers had a right of sitting in the court The latter 
class had, howevei, certainly given up sitting in the 17th 
century The jurisdiction of the court was equally vague, 
and, as Hudson says, it was impossible to define it without 
offending the supporters of the prerogative by a limitation 
of its powers, or the common lawyers by attributing to it an 
excessive latitude In practice its jurisdiction w'as almost 
unlimited It took notice of maintenance and liveries, 
bribery or partiahty of jurors, falsification of panels or of 
verdicts, routs and riots, murder, felony, forgery, perjury, 
fraud, libel and slander, offences against pioclamations, 
duels, acts tending to treason, as well as of a few civil 
matters,— disputes as to land between great men or 
corporations, disputes between English and foreign 
merchant^ testamentary cases, <hc , — ^in fact, “ all offences 
may be here examined and punished if the king will” 
(Hudson) Its procedure was not according to the 
common law , it dispensed with the encumbrance of a 
jury , it could proceed on mere rumour or examine wit- 
nesses j it could apply torture , it could inflict any penalty 
short of death. It was thus admirably calculated to he 
the support of order against anarchy or of despotism 
against individual and national liberty Durmg the Tudor 
period it appeared in the former light, under the Stuarts 
in the latter It was abolished by the Long Earliament 
in 1641, and was never afterwards levived ^ 

Authontu:s Commonwealth of Unglancl, Bacon, Heign 
of SenrijVII , Hudson, Treatise of the Couit of Stai-Glwmiertfjol- 
lectaneaJundica, Const Hist of England , Gmast, 
Engl Vorfassungsqeschichiii The Fi imj CounaX 

Essay) Tlie pleadings in the stai chamher are m the Eecord OiRce , 
the decrees appear to have been lost. * (G W P ) 

STAEGAED, an ancient manufacturing town in eastern 
Pomerania, Prussia, is situated on the left bank of the 
navigable Ihna, 20 miles to the east of Stettin Formerly 
a member of the Hanseatic League, the town retains 
memorials of its early importance m the large church of 

The name is prohatly derived from the stais "with •which the loof 
of the chamher was painted , hut xt has also been derived from a 
Hebrew word shetar, or sh’tar, a hond, on the supposition that the 
room was that in which the legal documents connected with the J ews 
were kept prior to their e'vpulsion hy Edwaid I 
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St Mary, built in the 14tii and 15th centuries, the 16th- 
century town-house, and the well-preseived ■walls with 
gateways and towers dating from the 14th century The 
extensive new law courts and three laige hauacks are 
among the modern buildings Stargard has a consider- 
able market for cattle and horses, and cairies on trade in 
gram, spirits, and law produce Its manufactures include 
cigars, tobacco, wadding, and stockings, and there are 
also iron-foundries and linen and woollen factories in the 
town The population in 1885 was 22,109 (in 1816 
8706), of whom about 730 were Eomau Catholics and 
about 560 Jews 

Staiguid, mentioned as having been destioyed by the Poles m 
1120, received toun-rights in 1229, and became the capital of 
eastern Pomerania As a Hanseatic to-wn it enjoyed considerable 
commercial piosperity, but had also to andeigo siege and capture 
in the Middle Ages and duiing the Thirty Years’ War In 1807 
it was taken hy Sehill The name Sta-'gaid (fiom the Slavomc 
Staiograd oi Staiigiod, meaning “old toivn”) is common to several 
othei towns in. the noith of Geimany, of which the chief are 
Pmssian Stargaid, near Dantzic, and Staigard-in-Mecldenburg 

STAPLING (AS Steer, Steam, and Sterlyng, Lat 
Siumm , Ei Mtourneau), a bird long time well-known 
in most paits of England, and now, through the exten- 
sion of its range withiu the piesect century, in the rest 
of Great Eritain, as well as in Ireland, where, though 
not geneially distributed, it is very numeious in some 
districts It IS about the si/e of a Thrush, and, though at 
a distance it appears to be black, when near at hand its 
plumage is seen to be brightly shot ■with purple, green, and 
steel-blue, most of the feathers when freshly grown being 
tipped with huff These markings ■wear off in the course 
of the winter, and in the breeding-season the bird is almost 
spotless It is the Siur rms vulgciris of ornithologists 

To descube the habits of the Stalling ^ within the limits here 
allotted IS impossible A nioie engaging bird scaicely e^viats, for 
its familiarity during some months ot the yeai gives oppoitiinities 
for obseiving its ways that few othei s affoid, while its varied 
song, its spiightly gestiiics, its glossy plumage, and, above all, its 
chaiactei as an insecticide — ^which last makes it the fuend of the 
agricultuiist and the giazicr — lender it an almost iiniveisalfavoiirite 
Tlie worst that can ho said of it is that it occasionally pilfers fruit, 
and, as it flocks to loost in autumn and wmtei among reed-beds, does 
considerable damage by bieaking down the stems ^ The congrega- 
tions of Stallings are indeed veiy maivellous, and no less than the 
aerial evolutions of tho flocks, chiefly befoie settling for the night, 
have attracted attention fiom early tunes, being mentioned by 
Pliny Hatui alls, x 24) in the 1st century The extraordi- 
nary precision with which the orow'd, often namberuig seveial 
hundreds, not to say thousands, of buds, wheels, closes, opens out, 
rises, and descends, as if the whole body weie a single living thing — 
all these movements being executed w'lthont a note or ciy being 
uttered — ^must be seen to he appreciated, and may ho seen 
lepeatedly with pleasme Foi a lesident, the Starling is lather 
a late breedei The nest is commonly placed in the hole of a tiee 
or of a building, and its preparation is the work of some little 
time The eggs, fiom 4 to 7 in niimhei, are of a very pale blue, 
often tinged with gieen As the young grow they become very 
noisy, and their paieuts, in then assiduous attendance, hardly less 
so, thus occasionally making themselves disagieeablo in a qmet 
neighhouihood The Stalling has a wide lange ovei Eiuope and 
A Ria,, reaching India, hut examples from Kasliniir, Persia, and 
Armenia have been conoidered woithy of specific distinction, and 
the resident Starling of tho countries bordeiing the Mediteiianean 
IS generally regarded as a good species, and called 8 unwolor 
hom its unspotted plumage 

Of the many forms allied to the genus Sturrms, some of 
which have perhaps been needlessly separated theiefiom, 
those known as Geackles (voI xi p 26) have been 
already mentioned, and there is only room here to notice 
one other, Pastor, containing a beautiful species JP rosms, 

® They are dwelt on at some length in Yarrell’s British Birds, ed 4, 
vol 11 pp 229-241 

* A naost iidiculotis and unfounded charge has been, however, more 
than once brought against it — that of destroying the eggs of Skylarks 
There is httle real evidence of its sucking eggs, and much of its not 
doing soj ■while, to render the allegation still more ahsurd, it has been 
hioiight hy a class of farmers 'who generally complain that Skylarks 
themselves are highly mjvmous, -ctvtt 
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the Eose-coloured Starling, i& not an nnfreqnent 

visitor to the British Islands It is a bird of most irregular 
and erratic habits — a vast horde suddenly arriving at some 
place to which it may have hitherto been a strangei, and 
at once making a settlement there, leaving it wholly 
deserted as soon as the young aie reared This hajipeued 
in the summer of 1875 at Yillafrauca, in the proimce of 
Terona, the castle of which was occupied in a single day 
by some 12,000 or 14,000 buds of this species, as has been 
graphically told by Sig de Betta (Atti del B 1st Yeneto, 
ser 5, vol ii),^ but similai instances have been before 
recorded, — as in Bulgaiia lu 1SG7, near Smyrna in 1856, 
and near Odessa m 1844, to mention only some of which 
particulars have been published ^ ) 

STAEODUB, a district town of Kussia, in the govern- 
ment of Tchernigoff, 116 miles to the north east of that 
town, on the marshy banks of a small tributary of the navi- 
gable Sudost It IS regulaily built, with broad stiaight 
streets, tbe houses being sui rounded by large gardens Its 
23,890 inhabitants — Little Eussian descendants of foimei 
Cossacks, with about 5000 Jews — support themselves 
chiefly by gaidemng and agiiculture Tanning is also 
carried on, and the trade in com and hemp exported to 
Elga and St Petersburg has some importance 

Starodub at one time pla}ed a promiaent pait m the histoiy of 
the Ukraine As eaily as the 11th and 12th. centuries itvas a 
bone of contention between diffeiant Eussiau puaces, who appm- 
oiated the lalue of its strategic position The Mongols seem to 
haie destim’eJ it, and its name does not reappeai till the 14th 
century Duung the 15tli and 16th eeutuues the Eussians and 
Lithuanians ivere conuniiaily disputmg the possession of its foitiess, 
and at the beginning of the l7th centuiy it became a stiougbold of 
Poland 

STAE.O-KONSTANTI2TOFF, a distiict town of Eussia, 
in the government of YoUiyma, situated 131 miles to the 
west-south-west of Zhitomir It is an old-fashioned, pooily 
built town, dating from the 16th century, and is often 
mentioned in history m connexion with the using of 
Cossacks under Bogdan Khmelmtzky Owing to its 
excel lent position close to the Austrian fiontiei and its 
railway communication with south-west Eussia, it has a 
veiy active trade in coin, cattle, and salt with Austria, 
Piussia, and Poland Its population (17,980 in 1884, of 
whom two-thirds weie Jews) is rapidly incieasing 

STASSFUET, a town in the Prussian piovinco of 
Saxony, and one of the chief seats of the Geiman salt- 
producing industry, is situated ou both sides of the Bode, 
19 miles to the south-west of Magdeburg Although 
calme springs are mentioned here as eaily as tlio 13tli 
century, the first attempt to bore for salt was not made 
until 1839, while the systematic exploitation of the salt- 
beds, to whicli tbe town is indebted for its prosperity, 
dates only from 1856 The shafts reached deposits of salt 
at a depth of 850 feet, but the finer and pmei layeis he 
nioie than 1100 feet below the suiface Besides the 
lock-salt, which is excavated by blasting, the saline 
deposits of Stassfurt yield a considerable quantity of 
dehquesceut salts and other saline products, which have 
encouiaged the foundation of numerous chemical factoiies 
in the town and in the neiglibouimg village of Leopolds- 
hall, which stands upon Anhalt teiritory The formation 
of the Stassfurt salt-beds and the composition of the lock- 
salt are described under Salt (vol xxi 25p 231, 232) 
The lock-salt works are mamly Gov ernment property, while 

^ A partial translation of tins paper is given m the Zoolocnsl foi 
1878, pp 18-22 

^ It is remaikabla that on almost all of tbese occasions tbe locality 
pitcked upon lus been, eitliei at tbe time or soon after, lavagedU) 
locusts, vkch tbe birds greedily devour Another fact woithy of 
attention is that they are often observed to afect tiees or shinha 
beaungrose colouicd floweis, as Nenm ohander and Rdbima viscoss,t 
among the blossoms of which they themselies maj easily osicapie 
notice, for their plumage is lObe-pmk and black shot with blue 


the chemical factories are in private hands About 2000 
workmen are employed in the Stassfurt salt industry, and 
about 490,000 tons of raw salt are annually excavated 
The population of the town, ubich contains one oi two 
miscellaneous factoiies, was 16,457 m 1885 
STATE, Gue AT Opficees or All th e pi lucipal ministers 
of tbe Biitisli Cl own aie populaily called the great offlceis 
of state Under this designation aie more oi less accur- 
ately included the premier foi the time being, the other 
members of the cabinet, and the leading functionaiies 
of the court But propeily speaking the groat ofl3.ces of 
state are only nme in number, and it is to the holders 
of them alone that the description of “the gieat officeis of 
state” strictly and distinctively applies They are the 
loid high stewaid, the loid high chancellor, the loid high 
treasurei, the lord-piesident of the pi ivy council, the 
loid-keeper of the ptivy seal, the loid great chambeilain, 
the lord high constable, the earl marshal, and the lord 
high admiial Of these, thice — the lord chancellor, the 
lord-president of the council, and the lord pi ivy seal — 
are the first and second always and the third almost 
always cabinet mmisteis The offices of two more — those 
of the lord tieasuier and the high constable — are now 
executed by commission, tbe chief of the louls commis- 
sioners, known severally as the iiist lord of the tieasury 
and thefiistlordof the admiralty, being likewise members 
of the cabinet, while the first bid of the treasury is 
usually at the head of the Government But, although it 
has become the lule for the treasmy and the admiialty to 
be put in commission, Iheie is nothing except usage of 
loiigei 01 shorter duration to prevent the crown from 
making a peisoual appointment to eithei of them, and the 
functions which formerly appei tamed to the loid tieasuiei 
and the high admiral arc still regulaily peiformed in 
the established course of the national admimstration The 
four offices of the high steward, the gieat chambeilain, the 
high constable, and the eail niaishal stand on a difteient 
footing, and can be regarded at the i)resent day as little 
else than survivals horn an eailier condition of society 
They have practically ceased to have any relation to the 
oulinaiy tontine of business in the couatiy or of ccie- 
moiiial in the palace, and the duties associated with thorn 
have eithei passed entirely into abeyance or aie lestiictcd 
uitliiii extremely nano w limits, savm on cei tarn occasions 
of exceptional pomp and solemnity All of them woie 
once hereditary, and, taking the Ihiec kingdoms together, 
they 01 then couutci parts and equivalents continue to be 
held by light of inhoiitance in one or othci of them even 
now The prince of Wales is the hereditary great stewaid 
of Scotland, and the eail of Shrewsbuiy is the hereditary 
grand seneschal of Ireland The great chamberlainship of 
England is held jointly by Lady Willougdiby de Eiesby 
and Lord Carrmglon on the one part and on the other 
part by the marquis of Cliolmoucleloy The hereditary 
high constable of Scotland is the eail of Eiroll, and the 
hereditary eail marshal of England is the duke of Norfolk 
It is of the great offices of the steward, the chamberlain, 
the constable, and the maibhal that we shall at present 
speak, the rest of those we have mentioned being dealt with 
under then piopei headings, or in the articles Cabinet, 
Ministby, Pbivy Council, and Koyal Uousehold 
The loid high stewaid of England ranks as the first of Lord high 
the gieat officers of state Ills office is called out of steward 
abeyance by commission under the great seal only for 
coionations and foi trials by the House of Lords At the 
former he beais the crown, of St Edward immediately 
before the sovereign in the procession to Westminster 
Abbey, and he presides at the latter on the arraignment of 
a peei or a peeress for tieason or felony From the reign 
of Eichard II to that of Henry VII it was the duty of the 
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lord higli stevraid to sit judicially in tlie couit of claims to 
heai and determine all claims to lendei &ei rices of giand 
serjeanty to tte king oi queen at liis or ker coionation 
Since tke accession of tke house of Tudoi, howevei, this 
function has generally been discharged by a specially 
appointed commission, or a committee of the privy council 
According to the tiadition once current among lawyers and 
antiquaries, the steward of England was, under the Norman 
and Angevin kings, the second personage in the realm, the 
viceioy in the absence and the chief minister in the piesence 
of the sovereign Coke says, on the moie than doubtful 
authority of an ancient manusciipt, that his ofiice was to 
superintend under the king and next after the king the 
whole kingdom and all the ministers of the law^ wnthin the 
kingdom in time of both peace and war But of this there 
IS no satisfactory evidence It is not improbable that the 
steward of England may for a short period after the Con- 
quest have occupied a position analogous to that of the 
Saxon heah-gerefa or that of the Norman seneschal, or of 
the two in combination But, as Stubbs points out, the 
chief minister and occasional viceroy, either alone oi wnth 
others, of the Conqueror and his eailier successors was the 
person to whom the histoiians and the later constitutional 
writers give the name of justiciarius with or without the 
prefix “ summus ” or “ capitahs ” He adds that most likely 
the Norman seneschalship was the ongm of the English 
justiciarship, that under Henry II the seneschal of Nor- 
mandy receives the name of justiciar, and that it is only 
in the same reign that the office in England acquires the 
exclusive right to the defi.mte name of “summus” or 
“ capitalis justitianus ” or “ jusfcitiarius totius Anglim ” 
But w'hatever may have been his oiiginal condition the 
steward had been by that time at the latest eclipsed in his 
most important functions by the juiticiar, and he makes, 
as Stubbs observes, in his official capacity no great figure in 
English history By the reign of Henry II at any rate 
all connexion between the stewardship and the justiciar- 
ship had come to an end , and, while the second retained 
its authority unimpaired until its extinction, the first be- 
came a gland serjeauty, primarily annexed to the baiony 
of Hinckley, it is said, and afterwaids to the eaildom of 
Leicester On the attaindei of Simon de Montfoit the 
earldom and stewardship were forfeited, and both were 
granted by Edw^ard I to his brother Edmund Plantagenet, 
earl of Lancaster, fiom whom they descended to the daughtei 
and eventual heiress of Henry Plantagenet, duke of Lan- 
caster She was the first wife of John of Gaunt and the 
mother of Heniy lY On the accession of her son to the 
throne they became merged in the ci owm, from which iieiiod 
the stewardship has been revived only kac vice, from time 
to time as occasion required It is indeed to John of 
Gaunt that the pre-eminent position accorded to the office 
since the end of the 14th century is leally due It emeiged 
from the comparative obscurity in which it had lested for 
nearly three hundred years as soon as he became the tenant 
of it by courtesy in right of his deceased wife As far as 
any recoids show to the contraiy he was the fiist stewaid 
of England who took part in the coronation of a king or 
queen, and he was ceitainly the first steward of England 
who sat in the court of claims or who presided at a tiial 
by the House of Lords It seems to have been by him also 
that the precedence of the stewardship before all tbe other 
great offices of state was seemed, a restoration or aug- 
mentation of rank which is the more remaikable in that the 
stewaid of Scotland gave place to the chamberlam and the 
seneschal of Ireland gave place to the constable of the two 
kingdoms respectively John of Gaunt may be regarded, 
in fact, as the creator of the lord high stewardship and 
all its privileges and prerogatives as they have existed from 
his days to our own 


The loid gieat chambeilam of England lanks as the Lord 
sixth great officer of state Whenever the sovereign great 
attends the palace of Westminster the kejs are deliv ered 
to him, and he for the time in command of the building 
At the opening oi closing of the session of parliament by 
the soveieign in pei-^on he disposes of the swoid of state 
to be earned by any peer he may select, and walks him- 
self in the piocession on the light of the sword of state, a 
little before it and next to the sov ereign He assists at 
the intioduction of all peeis into the House of Lords on 
their creation, and at the homage of all bishops after theu 
conseciation At a coronation he receives the regalia 
from the dean and chapter of Westminstei, and distributes 
them to the peisonages who aie to bear them in the cere- 
mony On that day it is his duty to carry the sovereign 
his shut and weaimg apparel before he rises and to serve 
him with water to wash his hands before and after dinner 
The chambeilam was originally a financial officer, his 
woik, Stubbs says, wms lathei that of auditor or accountant 
than that of treasurer , he held a more definite position in 
the household than most of the other great officers, “ and 
111 the judicial wmik of the countiy he was only less im- 
portant than the justiciar ” The office was hereditary in 
the Veies, eails of Oxfoid, from the reign of Henry I to 
the leign of Chailes I, when it passed through an heiress 
to the Berties, Lords Willoughby de Eresby, and after- 
vvaids eails of Lindsey and dukes of Ancaster, and from 
the Berties it wms transmitted through coheiresses to the 
present mheutors of the dignity The Stuaits, dukes of 
Lennox, weie heieditaiy great chamberlains of Scotland 
in the 16th and 17 th centuries The office on their ex- 
tinction was gianted by Charles II to James, duke of 
Monmouth and Buccleuch, on wffiose attainder it passed 
to Charles, duke of Kichmond and Lennox, by whom it 
was suriendered to the crown in 1703 
The loid high constable of England lanks as the seventh Lord 
of the gieat officers of state His office is called out of high con- 
abeyauce foi coronations alone, wfficn it is his duty 
assist m the leception of the regaha from the dean and 
chaptei of Westminstei, and during the coionation ban- 
quet to xide into 'Westminster Hall on tbe right hand of 
the champion The constable was originally the com- 
mander of the rojal aimies and the master of the hoise 
He was also one of the judges of the court of chivalry or 
court of honour The constableship was granted as a 
gland seijeanty with the eaildom of Hereford by the 
empiess Maud to Milo of Gloucestei, and was earned by 
his heiress to the Bohuus, calls of Herefoid and Essex 
Through a coheiress of the Bohiins it descended to the 
Stafltoids, dukes of Buckingham , and on the attainder of 
Edward Stafioid, third duke of Buckingham, m the reign 
of Henry VIII it became merged lu the crown The 
Lacys and Vei duns were hereditaiy constables of Ireland 
fiom the 12th to the 14th century, and the Hays, earls 
of Erroll, have been hereditary constables of Scotland from 
eaily in the 14th century until the piesent time 

The eail marsbal of England ranks as the eighth of the Earl 
gieat officers of state He is tbe head of the college of niarskal 
arms, and has the appointment of the kings-of-arms, her- 
alds, and pursuivants at his discretion He attends the 
soveieigu m opening and closing the session of parliament, 
walking opposite to the loid great chambeilam on his or 
her light hand It is his duty to make aiiangements for 
the Older of all state piocessions and ceremonials, espe- 
cially for coronations and royal marriages and funerals 
Like the lord high constable he rides into Westminster 
HaU with the champion after a coronation, takmg his place 
j on the left hand, and with the lord great chamberlain he 
I assists at the introduction of all newly-created peers into 
I the House of Lords The marshal appears in the feudal 
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armies to have been in command of the cavalry under the 
constable, and to have in some measure superseded him 
as master of the hoise in the royal palace He exercised 
joint and co-ordinate jurisdiction nnth the constable in the 
court of chivalry, and afterwards became the sole judge 
of that tiibunal The marohalship of England was made 
hereditary in the Clares and Maishals, eails of Pembioke, 
in the reign of Stephen or Henry II , and thiough a co- 
heiress passed to the Bigots, earls of Noifolk, and hy 
Eoger Bigot, fifth earl of Norfolk, it was surrendered 
with his other dignities to Edward I It was granted hj 
Edward II to his brothei Thomas of Biotheiton, eail of 
Norfolk, and, aftei it had been variously disposed of by 
Edward III , was by Eichaid II erected into an eaildom 
and confeired on Thomas hlowbray, duke of Norfolk, who 
was the great-grandson and heir of Thomas of Brother- 
ton One of the coheiresses of the Mowbrays was the 
mother of John Howard, duke of Norfolk, who was created 
earl marshal by Eichard HI Aftei seveial attamdeis 
and partial restorations m the reigns of the Tudors and 
the Stuarts, the earl marshalship was finally entailed by 
Charles II on the male line of the Howards, with many 
specific remainders and limitations, under wrhich settlement 
it has regularly descended to the piesent duke of Norfolk 
The Clares and Marshals, eails of Pembroke, and the 
Lords Morley appear to have been hereditary maishaL 
of Ireland from the invasion of the island until the end 
of the 15th century The Keiths weie Eails Maiischal of 
Scotland flora the institution of the office by James II in 
1468 until the attainder of George, the tenth earl, m 171G 

On the subject of the gieat offices of state genoially, see Stubbs, 
Qonstitidional Sutory, ch xi Preeman, Norman Qonqitcst, ch 
sviT , Gneist, Oojistitution of England, ch xvi , xxsv , and liv , 
also Gibbon, Eechm and Fall, ch Ini , and Biyce, Eoly Roman 
Empire, ch siv (1^ PB. ) 

STATEN ISLAND, an island of New York State, 
forming, with some adjacent islands, Eichmond county, 
with a population of 38,991 m 1880, is situated about 5 
miles south of New York city, from which it is sepiarated 
by New Yoik Bay, while the Narrows, commanded by 
Ports "Wadsworth and Tompkins and a line of water- 
batteries, separate it from Long Island on the north east, 
Staten Island Sound from New Jeisey on the west, and 
Newark Bay and the Kill van Kull fiom the same State 
on the noith It is of an irregular tiiangular shape, its 
greatest length being about 1 3 miles, its greatest breadth 
about 8, and the total area 58^ square miles The surface 
IS gently undulating, but a range of hills attaining 310 
feet in height extends across the northern portion lion 
ore is found The island contains many detached villa 
residences of persons in business in New York On an 
artificial island off the east shore is the New York 
quarantine establishment, and Staten Island is the seat of 
the “Sailors’ Snug Harbour,” a retieat for superannuated 
seamen Steam femes ply half-hourly to New York, and 
on the island there is a railway line from TompkinsviUe 
to Tottenville 

STATE PAPEES See Eecoeds, Puelic 
STATES OP THE CPIUECH, or Papal States (Ital 
Stato della Ghesa,^Stafo Pontifiao, Stato Eomano, Stato 
PcclesiasUco , Pr Mats de I’JtJghse, Fonhjicat /Sonvej a%n de 
Pome, fee , Germ Xti chemtaat , in ecclesiastical Latin 
often Patnmomum Sancti Petn), that portion of central 
Italy which, previous to the unification of the kingdom, 
was undei the direct government of the see of Eome The 
territory stood at the close as in the annexed table 

With the exception of Bonevento, surrounded by the 
Neapolitan province of Principato IJIteriore, and the small 
state of Pontecorvo, enclosed within the Terra di Lavoro, 
the States of the Ohuich formed a compact teiritory, 
bounded on the N.W by the Lombardo- Venetian kingdom, 


on the N E by the Adiiatic, on the S E by the kingdom 
of Naples, on the SW by the Mediterranean, and on 
the W by the giand-duchy of Tuscany and the duchy of 
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English Square 
Miles 

Population 
m 1853 

Comaica ol Rome 
f Bologna 

5C Feiiaia 

1 J 

a j Ravenna 
o Bibino, with Pesaio 

LYelletn 
( Ancona 

Maceiata 

Cameiiiio 

Fcimo 
« A&coli 
§ Pemgia 

Spoleto 

Rieti 

A Yiteibo 
^ Oivieto 

Civitfi Vecclua. 

Fiosinone, ivitli Poiitecoivo 

I Benevento 

1752 8 
1359 2 
1094 

718 8 

701 5 
1414 b 

571 3 

441 8 

895 

320 

335 7 

476 3 
1555 6 
1175 9 

531 7 
1158 9 

316 6 

380 

739 9 

61 8 

326,509 

375,631 

244,524 

218,433 

175,994 

257,751 

62,013 

176,519 

243,104 

42,991 

110,321 

91,916 

234,533 

135,029 

73,683 

128,324 

29,047 

20,701 

154,559 

23,176 

16,000 8 

3,124,758 


Modena On the Adriatic the coast extended 140 miles, 
from the mouth of the Tronto (Truentus) to the southern 
mouth of the Po, and on the Tyrrhenian Sea 130 miles, 
from 41“ 20' to 42“ 22' N lat See vol xiii Plate VI 

The divisions shown above were adopted on December 
21, 1827, the legations being ruled by a cardinal and the 
delegations by a prelate Pieviously the several distiicts 
formally lecognized weie Latium, the Maiittima (or sea- 
board) and Campagna, the Patrimony of Saint Peter, the 
duchy of Castro, the Orvietano, the Sabina, Umbiia, the 
Perugino, the March of Ancona, Bomagna, the Bolognese, 
the Ferrarese, and the duchies of Benevento and of 
Pontecorvo 

The question of the oiigm of the teintoiial jiuisdictiou of tho 
pope has been treated iiuctei Popedom (vol xix, p 4D6) With 
the moral and. ecclesiastical decay of the papacy in the 9lli and 
10th centimes nnicli of its tonitonal authoiity slipped fiom its 
giasp, and hy tlie middle of tho 11th centuiy its lulo was not 
iccognizecl beyond Romo and tho immediate vicinity By tho 
tieaty of Sutu (Fehuiaiy 1111) Paschal 11 vns compelled by the 
emperor Homy V to sunendei all the possessions and loj'alties 
of tho chinch, but tins tieaty was soon alteivauls lopudiated, and 
by tlio will of Matilda, countess of Tuscan]', tho i)apal seo was 
enabled to lay claim to new teiritonos ot great value By tho 
capitulation of Nouss (1201) Otto lY locognwod tho papal autlioiity 
ovei the whole tiaofc fiom Radicofani m Tuscany to tho pass of 
Copeiaiio on the Neapolitan fiontiei — tho cwucliato of Ravenna, 
the Pentapolis, tho Maicli of Ancona, tho bishopiic of Spoloto, 
Matilda’s personal estates, and the coimtslup of Biittciioio , but a 
good deal of tho teiiitoiy thus desoubod remained foi ceiituues an 
object of ambition only on tho pait of tho popes Tho actual 
annexation of Ravenna, Ancona, Bologna, Penaia, &c , dates fiom 
the 16tli ecu tin y The States of the Glmich were of com so sub- 
nieigedfoi a time by tho gi omul-swell of tho French Revolution, 
but they appealed again in 1814 In 1849 they icceivod a consti- 
tution On the foimation of tho kingdom of Italy ui 1860 they 
weie reduced to the Comaica of Romo, tho legation of Vclletii, and 
thotlueo delegations of Viterbo, Civitfi Vccolna, and Fiosinone, 
andm 1870 they disapipeaied from the political map of Europe 

STATICS. See Meciiaivics 

STATIONEEY Under tlie name of stationery are 
embraced all wntmg materials and implements, together 
with the numerous appliances of the desk and of mercantile 
and commercial offices In addition to these, the term 
fancy stationery covers a miscellaneous assemblage of 
leather and other goods, such as pocket-books, purses, 
bags, card-cases, and many kindred objects which cannot 
be classified The principal ai tides and operations of the 
stationery trade are dealt with in detail under separate 
headings— Bookbinding, Embossing, Ink, Lithography, 
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Papee, Pen, Pencil, Sealing-iv’ax, &:c , but in connexion 
with the &epaiate industry of a commercial stationei there 
are a number of special operations and machines to -which 
brief allusion may be made 

Faim Rulhvj — The luling of blue and othei coloured lineq is 
usually done on a self -feeding machine ]iioiided irith as many 
ruling pens as there aie lines to be made, and these fixed in 
paiallel oidei at inteivals the iiidth of the luled spaces The 
pens consist of grooved slips of sheet bi ass coming to a fine point 
which in their upper pait are coieied by a sheet of felt satin ated 
with a flowing ink, whence each pen obtains the supply lequired 
for tracing its line The papei is earned forward by endless tapes 
or threads which pass around cylinders In a recent foim of 
machine the lulers consist Jof metal disks with thin edges, winch 
take up printing ink fiom an india rubber cylinder, and prmt 
the lines on the paper as it passes aionnd a levol-ving cyhndei 

Pa^er-Folding machinery is used for numeious pm poses in the 
stationery trade, apart fioni its application to the folding of sheets 
for the bookbindei Devices for folding come most piominently 
forwaid in connexion with the envelope manufactme, an indu&tiy 
which received an enormous development by the mtioduction of 
uniform postage rates In envelope-making the folding is com- 
monly associated w ith gumming, and sometimes -with embossing, 
in the same system of machineiy The fiist efficient automatic 
machine foi envelope maiuifactuie was devised by Edwin Hill 
and AVairen de la Ilue,| and by them patented in 1845 Many 
forms of envelope folding and gumming machine now exist In 
making envelopes the blanks are first cut out by shaped cutters 
or punches acting at one stroke on a thickness of fiom 200 to 300 
sheets of papei These blanks in the latest foim of machine aie 
gummed by a pad which takes gum fiom a idler and presses it on 
the edges of the paper, ]ust as printing mk is leceived from cylmdeis 
and piessed on papei in punting The gummed suiface of the pad 
lifts each blank separately, places itundei a plunger, which, descend- 
ing, passes it to folders, whence it is deliveied into a clip in an endless 
banci of consideiable length The envelopes aie dehvered into the 
dips in the band at the rate of about 100 to 150 pei mmute 

Perfo') ating and Punching give rise to a lange of machines of varied 
foim and complexity The idea of peifoi ating paper so as to allows 
of the ready detaching of portions by teaiing was conceived and 
patented in 1848 by Mi Heniy Archer Of such utility was Mr 
Archei’s conception deemed by the post-office authoiities as a con- 
venience foi detaching stamps fiom sheets that in 1853 he was 
awaided £4000 foi his patent lights The applications of peifoia- 
tion aie now very nnmeions, hat its value still lemains most obvious 
m connexion with the detachment ot adhesive stamps fiom sheets 

Nimlming and Paging constitute another senes of stationeiy 
operations, foi which ingenious machines have been devised Foi 
consecutive numbering a series of printing disks aie employed, on the 
peiiphery of which the seiies of digits 1 to 0 aie laised The outer 
disk moves a number after each impression, the second disk moves 
once in ten times, and so on, thus automatically iin]innting consecu- 
tive numbers up to the limit of the disks on the machme Such a 
machine prints only on one side of the paper, and where the 
numbering is leqimed on both sides the disks must he geared to 
move two places, numbering only odd ox even numbers, two prmt- 
ings being thus regniied For printing light and left consecutively 
an endless hand machine is used, which piints alternately below 
and above foi the two sides of the sheet 

STATISTICS The word “ statistic ” is derived from 
the Latin status, which, in the so-called Middle Ages, had 
come to mean a “state” in the political sense “Statis- 
tic,” therefore, originally denoted inquiries into the con- 
dition of a state Since the beginning of the 18th centuiy 
the denotation of the word has been extended so as to 
include subjects only indirectly connected with political 
oiganizations, while at the same time the scope of the 
investigations it implies has become more definite, and at 
the present day may he said, for practical purposes, to be 
fixed, though theie are still controversies as to the position 
of statistical studies in relation to other departments of 
scientific procedure 

Eistoiy — The oiigin of what is now known as “ statistic” 
(Ger E'le Statist ik , Lr La Statistique , Ital Statistwa) 
can only be refeired to briefly here As M Maurice 
Block has observed m commencing his admirable treatise, 
“it IS no exaggeration to say that statistic has existed 
ever since there were states ” For the first administia- 
tive act of the fiist regular Government was probably to 
number its fighting men, and its next to ascertain with 
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some degiee of accuiacy what amount of taxation could 
be leiied on the remaindei of the community As human 
societies became more and more highly organized, there 
can be no doubt that a veiy considerable body of official 
statistics must haae come into existence, and been con- 
stantly used by statesmen, solely with a view to admims- 
tiatiou The Romans, who may be described as the most 
hnsiness-hke people of antiquity, w'ere careful to obtain 
accurate information regarding the resonices of the state, 
and they appeal to have carried on the practice of taking 
the census, a very comprehensive statistical operation, 
with a regularity which has hardly been surpassed in 
modem times As to the efficiency of the work done we 
have unfortunately veiy little information, but those who 
are curious on the subject may he lef erred to an article by 
Dr Hildebrand, entitled “Die amthche Bevolkerungs- 
statistik im alten Rom,” printed in the JaJuhuch fm' 
NationaloLonaime wid Statistik, 1866, p 82 

Statistics, or rather the material for statistics, therefore 
existed at a very early period, but it was not until within 
the last three centniies that systematic use of the informa- 
tion available began to be made for purposes of investiga- 
tion and not of meie administration According to M 
Block, the eailiest woik in which facts previously known 
only to Government officials were published to the world 
was a volume compiled by Francesco Sanso-vino, entitled 
Del Govemio et A wm/imti azione di Diversi Begni ei Be^h- 
liche, which was printed in Venice and bears the date 
1583 Other woiks of a similar kind were published 
towards the end of the 16th century in Italy and France 
Regal ding these and othei early books on the subject 
reference may be made to Fallati’s Einlextimg vn die 
Wissenschaft dei Statistxk, Dr G B Salvioni’s preface 
and notes to his translation into Italian of Dr Mayr’s 
woik on statistics, and other authors mentioned at the 
close of this aiticle 

Works on state administration and finance continued 
to be published during the first half of the 17th century, 
and the tendency to employ figures, which were hardly 
used at all by Sansovino, became more marked, especially 
in England, wheie the facts connected with “bills of 
mortality ” had begun to attract attention. 

In the year 1660 Hermann Conring, “professor of 
medicine and politics,” a rather odd combination, in the 
university of Helmstadt, was m the habit of giving 
lectures in which he analysed and discussed the circum- 
stances existing in various cou-atries, in so far as they 
affected the happiness of the inhabitants. Conrmg’s 
example was followed by other writers, in Germany and 
elsewhere, to whom reference is made by Block {TraiU, 
pp 6, 6) and Haushofei {Lehr- und Handbuch, p 10, 
note) 

The best-known member of the “descriptive” school 
was Achenwall (1719-1772), who is sometimes spoken of 
as “the father of modern statistics,” but, as his procedure 
was essentially the same as that of Conring, though it was 
earned out more fully, the title has not been unanimously 
granted It is generally admitted, however, that Achen- 
wall’s work gave a great impulse to the pursuit of the 
studies which are now included under the title of statis- 
tics He called his book Staatsverfassning der europauSmi 
Roche in the first two editions (1749, 1752), meamng 
“ Constitution of the States of Europe ” Subsequently 
he added “ vornehmsten ” and then “ heutigen ” before 
“ europaischen,” evidently with the desire of bringing his 
work, which maybe regarded as the germ of such volumes 
as the Statesman/s Teat -Book, “up to date” Achenwall 
is usually ciedited with being the first writer who made 
use of the word “statistics,” which he apphed to his 
collection of “noteworthy matters regarding the state” 
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[Staatsmerhow digleiten)) but the claim has been disputed 
by M Block, who points out that the term collegiutn 
statistyyuni had been previously employed by Schmeitzel, a 
follower of Conring, whose lectures at J ena were no doubt 
attended by Achenwall 

In any case statistics, in the modem sense of the word, 
did not really come into existence until the publication by 
J P Siissmilch, a Prussian clergyman, of a work entitled 
Bte gotthche O^dnung %n den fey unde) ungen des MenscJi- 
hcken Oeschlechts aus dem Gehut, deni Tode, und der 
Foi tpflanzmig desselhen ei iviesen In this book a system- 
atic attempt was made to make use of a class of facts 
which up to that time had been regarded as belonging to 
“political arithmetic,” under which desciiption some of 
the most important problems of what modern writers term 
“ vital statistics ” had been studied, especially in England 
Sussmilch had arrived at a perception of the advantage of 
studying what Quetelet subsequently teimed the “laws of 
large numbers ” He combined the method employed by 
the Connng-Achenwali school of “descriptive statistics,” 
whose works were not unlike modem school-books of geo- 
graphy, with that of the “political arithmeticians,” who 
had confined themselves to investigations into the facts 
regarding mortality and a few other similai subjects, 
without much attempt at generalizing from them 

Political arithmetic had come into existence in England 
m the middle of the 17th century, oi about the time 
when Conrmg was instructing the students of Helmstadt 
The earliest example of this class of investigation is the 
work of Captain John Graunt of London, entitled Nahii'd 
and Political Annotations made upon the Bills of Moitahty, 
which was first published in 1666 This lemaikable 
woik, which dealt with mortality in London only, lan 
through many editions, and the line of inquiiy it sug- 
gested vas followed up by other writeis, of whom the 
most distinguished was Sir William Petty, whose active 
mind was naturally attracted by the prospect of making 
use of a new scientific method in the class of speculations 
which occupied him Sir William was the fiist writer to 
make use of the phrase which for nearly a eentuiy after- 
wards was employed to describe the use of figiues in the 
investigation of the phenomena of human society He 
called his book on the subject, which was published 
in 1683, Five Essays in Fohtical Anthmeticl Other 
writers, of whom Hailey, the celebxatcd mathematician 
and astronomei, was one, entered on similar investigations, 
and during the greater part of the 18th centuiy the num- 
ber of persons who devoted themselves to “arithmetical” 
inquiries into problems of the class now known as statis- 
tical was steadily increasing Much attention was given 
to the construction of tables of mortality, a subject which 
had a gicat attraction foi mathematicians, who were eager 
to employ the newly-discovered calculus of probabilities on 
concrete pioblems Besides Halley, De Moivre, Laplace, 
and Eulei busied themselves with tins branch of study 
Attempts weie also made to deal with figmes as the 
basis of political and fiscal discussion by Arthui Young, 
Hume, and other historical writers, as well as by the two 
Mnabeaus 

It IS now necessary to return to Sussmilch, who, as 
alieady mentioned, endeavoured to form a geneial theory 
of society, based on what were then termed “arithmetical” 
premisses, treated nearly on the lines laid down by Achen- 
wall In modem language, he made use of quantitative 
aggregate-observation as an instrument of social inquiry 
It IS true he did not enter on hia investigation with an 
“ open mind ” He desired to support a foregone conclu- 
sion, as the title of his woik already mentioned shows 
But nevertheless his work was a most valuable one, since 
it pointed out a road which otheis who had no desne to 
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procure evidence in favour of a particular system of 
thought weie not slow to follow M Block makes the 
following remarks on the influence exercised on his con- 
tempoiariesby the woik of Sussmilch — “ If the author of 
the Gotthche Oi dmmg had been a professor his influence 
would have been much greater than it was In maintain- 
ing that the movement of population is subject to law, 
that there is a regularity in the recurrence of such pheno- 
mena which allows of their being foreseen, he cast into the 
public mind a leaven which has evidently contributed to 
the progress of science” Although for many years after 
the appearance of Snssmilch’s book there was a good deal 
of resistance to the introduction of “arithmetic” as the 
coadjutor of moral and political investigations, yet, piacti- 
cally there was a tacit admission of the usefulness of 
figures, even by the chiefs of the so-called “ descriptive ” 
school On the other hand Sussmilch’s success was the 
origin of a “ mathematical ” school of statisticians, some of 
whom carried their enthusiasm for figures so fai that they 
refused to allow any place foi mere “ descnptions ” at all 
These two schools have now coalesced, each admitting thse 
importance of the point of view urged by the othei They 
were, howevei, still perceptibly distinct even as late as 
1850, and the ignoiant hostility with which many people 
even among the cultivated classes still regard statistical 
inquiries into the nature of human society may be le- 
gaided as a survival of the much stionger feeling which 
showed itself among “orthodox” professors of law and 
economics on the publication of Sussmilch’s treatise 

M Block IS of opinion that the desciiptive school, by 
w^hom figures are legaidcd merely as accessories to and 
illustiations of the text, would have maintained its position 
oven now but foi the establishment of official statistical 
offices and the influence of the great Belgian Quetelet 
Quetelet’s woik was certainly “ epoch-making ” in a fai 
higher degree than tliat of any of his piedecessors To 
the impulse cieated by him must be attributed the founda- 
tion in 1835 of the Statistical Society of London, a body 
which, though it has contributed little to the discussion of 
the theory of statistics, has had a considerable and voiy 
useful influence on the practical woik of caiiying out 
statistical investigations in the United Kingdom and 
elsewhere Queteleb’s works wcio numoious and multi- 
faiious, but his most important contribution to the growth of 
statistical inquiry was his investigation of the theory of pro- 
babilities as applied to the “physical and social” sciences, 
contained ni a senes of letters to the duke of Saxe-Cobiug 
and Gotha, and published in 1846 Quetelet was above 
all things an exponent of the “laws of largo numbeis ” 
Ho was especially fascinated with the tondoncy to relative 
constancy of magnitiido displayed by the figures of moial 
statistics, especially those of crime, which inspired him 
with a certain degree of pessimism His conception of 
an average man (I’hmmne moyen) and his disquisition on 
the “ curve of possibility ” were most important contiibu- 
tions to the technical development of the statistical 
method, though, as M Block observes, thoir value may 
have been somewhat exaggerated by subsequent wwiteis 
(Block, ch 1 p 16, and ch v p. 112 sq.) It is not 
possible to entei at length into Quetelet’s work in con- 
nexion with statistical science At the close of this article 
will be found a list including those of his works which are 
likely to be of use to students of statistics. 

The influence exercised by Quetelet on the development 
of statistics IS cleaily seen from the fact that, though there 
IS still considerable controversy among statisticians, the 
old controveisy between the “ descriptive ” and arith- 
metical schools has disappeared, or perhaps we should say 
has been tiansfoimed into a discussion of another kind, 
the question now at issue being whether there is a science 
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of statistics as well as a statistical method It is true that 
a few books were published between 1830 and 1850 in 
which the pohtico-geographieal desciiptiou of a country is 
spoken of as “ statistics,” which is thus distinguished Irom 
“ political arithmetic ” The title of Knies’s great work, 
Die StatistiL ah selbstaiidige (Cassel, 1850), is 

especially noteworthy as showing that the nature of the 
controversy was changing The opponents of Sussmilch 
maintained that “political arithmetic” ought not to be 
spoken of as statistics at all They clung to the concep- 
tions of Conring and Achenwall, to whom “statistics” 
repiesented “ Staatenkunde ” or “ Staatszustandskunde,” 
or, as Herzberg, one of Achenwall’s followers, called it, 
“die Kenntniss von der pohtischen Verfassung der Staaten ” 
Knies claimed that the really “scientific” jioition of 
statistics consisted of the figures employed As Haushofer 
says, “ his starting point is political arithmetic ” 

Some eminent statisticians of the latter half of the 
present century agree with Knies, but the majority of the 
modern writers on the theory of statistics have adopted a 
slightly different view, according to which statistics is at 
once a science relating to the social hfe of man and a 
method of investigation apphcable to all sciences This 
view IS ably maintained by Mayr, Haushofer, Gabagho, 
and Block, who may be taken to represent the opinions 
held by the majority of statisticians on the Continent 
Having dealt as fai as was possible, within the limits of 
this article, with the history of statistics, we may here 
enter a little moie minutely into the views of the existing 
Continental school This is all the moio necessary because, 
singular to say, there has been no systematic exposition 
of the subject in England Isolated dicta have been 
furmshed by high authorities, such as the late Dr IV A 
Guy, Prof Ingram, Sii Eawson W Eawson, Mi Eobert 
Giffen, and to some extent also by John Stuart Mill, 
Buckle, Sir George Cornewall Lewis, and other historical 
and economic writers Theie are also monographs on 
particular points connected with the technique of statistical 
investigation, such as the contribution made by Mr F Y 
Edgewoith to the discussions at the jubilee of the Statistical 
Society in 1885, and some of the observations contained 
in a paper by Mr Patrick Geddes, entitled An Analysis of 
the Principles of Economics, read before the Eoyal Society 
of Edinburgh in 1884 Prof Foxwell has also lectured 
on the subject of statistics in his capacity of Mewmarch 
lecturer at University College, London But there has been 
no attempt to deal with the subject in a systematic way 
The practice of statistical inquiry, on the other hand, has 
been carried on in England with a high degree of success 
With regard to the few invasions of the domain of 
theory attempted by Enghsh writers, it may be observed 
that the authorities above mentioned are not unanimous 
Di Guy as well as Sir Eawson Eawson, who handled the 
subject with great ability at the jubilee meeting of the 
London Statistical Society in June 1885, both claim that 
statistics IS to be regarded as an independent science, 
apart from sociology, while Prof Ingram, who presided 
over Section F at the Dublin meeting of the British 
Association in 1878, maintained that statistics cannot 
occupy a position co-ordinate with thalt of sociology, and 
went on to say that they “ constitute only one of the aids 
01 adminicula of science ” Mr Giffen has also expressed 
himself adversely to the Continental doctrine that there 
IS an independent science of statistics, and this opinion 
appears to be the correct one, but, as Dr Guy and Sir 
Eawson Eaiyson have the support of the great body of 
systematic teaching emanating from distmguished Con- 
tinental statisticians in support of their view, while their 
oppofients have so far only the dbitei dicta, of a few eminent 
men to rely upon, it appears needful to examine closely 


S T I G S 468 

the views held by the Continental authorities, and the 
grounds on which they are based 

The clearest and shortest definition of the science of 
statistics as thus conceived is that of M Block, who 
describes it as “la science de Thomme vivant en societd 
en tant qu’elle pent 6tre exprimee par les chiffres ” He 
proposes to give a new name to the branch of study thus 
defined, namely, “ Demography ” Mayr’s definition is 
longer He defines the statistical science as “ die systema- 
tische Dailegung und Erorterung dei thatsachlichen Vor- 
gange und dei aus diesen sich eigebenden Gesetze des 
gebellschafthchen menschlichen Lebens auf Grundlage 
quantitative! Massenbeobachtungen” (the systematic state- 
ment and explanation of actual events, and of the laws 
of man’s social life that may be deduced from these, on 
the basis of the quantitative observation of aggregates) 
Gabaglio’s view is practically identical with those adopted 
by Mayr and Block, though it is differently expressed 
He says “statistics may be interpreted in an extended and 
in a lestricted sense In the former sense it is a method, 
m the latter a science As a science it studies the actual 
social-political order by means of mathematical induction ” 
This discussion regarding the nature of statistics is to a 
large extent a discussion about names There is really 
no difference of opinion among statistical experts as to 
the subject-matter of statistics, the only question being — 
Shall statistics be termed a science as well as a method 1 
That there aie some investigations in which statistical 
procedure is employed which certainly do not belong to 
the domain of the supposed statistical science is generally 
admitted But, as already shown, an attempt has been 
made to claim that the phenomena of human society, or 
some part of those phenomena, constitute the subject- 
matter of an independent statistical science It is not easy 
to see why this claim should be admitted There is no 
reason either of convenience or logic why the use of a ceitain 
scientific method should be held to have created a science 
in one department of inquiiy, while in others the said 
method is regarded merely as an aid in investigation 
earned on under the superintendence of a science already 
in existence It is impossible to get over the fact that in 
meteorology, medicine, and other physical sciences statist- 
ical inquiries are plainly and obviously examples of the 
employment of a method, like microscopy, spectrum 
analysis, or the use of the telescope Why should the 
fact of their employment in sociology be considered as 
authorizing the classification of the phenomena thus dealt 
with to form a new science ? 

The most effective argument put forward by the advo- 
cates of this view is the assertion that statistics are 
merely a convenient aid to investigation m the majority 
of sciences, but are the sole method of inquiry in the case 
of sociology Dr Mayr especially {Gesetzmassigheit, &c , 
P 14 sq) makes use of this argument, and illustrates 
it with his usual abihty, but his reasoning is very far 
from being conclusive When, indeed, it is tested by 
reference to the important class of social facts which are 
named economic, it becomes obvious that the argument 
breaks down Economics is a branch — the only scienti- 
fically organized branch — of sociology, and statistics are 
largely used m it, but no one, so far as we are awaie, has 
proposed to call economics a department of statistical 
science Sir Eawson W Eawson, it is true, has boldly 
proposed to throw over the term “ sociology ” altogether, 
and to describe the study of man in the social state as 
“ statistics,” but common usage is too firmly fixed to make 
this alteration of nomenclature practicablS even if it were 
desirable The existence of the works of Mr Herbert 
Spencer and Dr Schaffie alone would render the attempted 
alteration abortive 
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Altliouglij howevei, tlie abo\e conbideiatious toibid the 
acceptance of tlie Continental opinion that the study of 
man in the social state is identical \iith statistics, it must 
be admitted that iMthout statistics, the uatuie of human 
society could neier become ktioum Foi society is an 
aggiegate, or rather a congeiies of aggregates Not only 
that, but the individuaL composing these aggiegates aie 
not in juxtaposition, and irhat is, fiom the sociological 
point of view, the same aggiegate or organ of the “body 
politic” lb not always comj_)Osed of the same individuals 
Constancy of social foi m is maintained concurrently wnth 
the most extensive changes in the collocation and identity 
of the particles composing the form A “ nation ” is really 
changed, so far as the individuals composing it are con- 
cerned, every moment of time by the operation of the laws 
of population But the nation, consideied sociologically, 
remains the same in spite of this slow change in the 
particles composing it, just as a human being is considered 
to be the same peison yeai by year, although yeai by year 
the pai tides forming his oi hei bocly aie constantly being 
destroyed and fresh particles substituted Of course the 
analogy between the life of a human being and the life of a 
human community must not be pressed too far Indeed, in 
seveial respects human comniimities more neaily lesemble 
some of the lowei forms of animal life than the more 
highly organized foi ms of animal existence Theie aie 
organisms which aie fissipaious, and when cut in two form 
two fresh independent oigauisms, so diffused is the vitality 
of the original organism , and the same phenomenon may 
be obseived in regard to human communities 

Now the only means whereby the grouping of the 
individuals forming a social oiganism can be ascertained, 
and the changes in the groups year by year observed, is 
the statistical method Accordingly the correct view 
seems to be that it is the function of this method to make 
perceptible facts legarding the constitution of society on 
which sociology is to base its conclusions It is not 
claimed, or ought not to be claimed, that statistical inves- 
tigation can supply the xohole of the -facts a knowledge 
of which will enable sociologists to foim a correct theory 
of the social life of man The statistical method is 
essentially a mathematical piocedure, attempting to give 
a quantitative expression to ceitain facts, and the lesolu- 
tion of differenees of quality into differences of quantity 
has not yet been effected even in chemical science In 
sociological science the impoitanceof diffeiences of quality 
IS enoimous, and the effect of these differences on the con- 
dusions to he drawn fiom figures is sometimes neglected, 
or insufficiently recognized, even by men of unquestionable 
ability and good faith The majority of politicians, social 
“ reformers,” and amateur handlers of statistics generally 
are in the habit of di awing tbe conclusions that seem good to 
them fiom such figures as they may obtain, merely by treat- 
ing ai homogeneous quantities which are heterogeneous, 
and as comparable quantities which are not comparable 
Even to the conscientious and intelligent inquirer the 
difficulty of avoiding mistakes in using statistics prepared 
by other persons is very gieat There are usually “pit- 
falls” even in the simplest statistical statement, the 
position and nature of which aie known only to the 
persons who have actually handled what may be called 
the “i aw material” of the statistics in question, and m 
regard to complex statistical statements the “outsider” 
cannot be too careful to ascertain from those who com- 
piled them as far as possible what are the points requir- 
ing elucidation. 

The Statistical Method — This method is a scientific pro- 
cedtiro (1) wheieby certain phenomena of aggregation not 
perce[)tible to the senses aie rendered perceptible to the 
intellect, and (2) furnishing iiiles for the correct perform- 
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auce of the quantitative observation of these phenomena 
The class of phenomena of aggiegation lefened to includes 
only such phenomena as are too laige to be perceptible to 
the senses. It does not, e cj , include such phenomena as 
aie the subject-mattei of microscopy Things which are 
very large aie often quite as difficult to perceive as those 
which aie leiy small A famihai example of this is the 
difficulty which is sometimes experienced in finding the 
laige names, as of couutues or pio\inces, on a map Of 
course the terms “large,” “too laige,” “small,” and “too 
small ” must he used with gi eat caution, and with a cleai 
compieheusion on the part of the person using them of the 
standard of measuiement implied by the terms in each 
paiticular case A caiefnl study of the first few pages of 
De Morgan’s Diferential and Integral Calculus will mate- 
rially assist the student of statistics in attaining a giasp of 
the principles on which standards of measuiement should 
be formed It is not necessary that he should become 
acquainted with the calculus itself, or even possess any- 
thing more than an elementaiy knowledge of mathematical 
science, but it is essential that he should be fully conscious 
of the fact that “ large ” and “ small ” quantities can only 
be so designated witii piopiiety by lefeience to a common 
standard 

Sow CCS whence Sfatistios me Denved — TIio term “statistics” 
m the conciete sense means systematic aiiangements of figuies 
lepiesenting “piimary statistical quantities ” A piimaiy statist- 
ical quantity is a numbei obtained fiom inimbois lepresonting 
phenomena, with a view to enable an obseivei to peiceive a ceitain 
othei phenomenon i elated to tbe foimer as whole to parts They 
lepiesent eithci a pbonomeiion of existence at a given point of time 
01 a pbenomonoii of accietion dining a given peiiod As examiiles 
may be mentioned the nuniboi of deaths in a given clistiict dining 
a given time, the numbei ot pounds stei ling received by the London 
and Hoith Western Kailviay dining a given time, aiict the numbei 
ot “inches of lain” that fell at Gieenwich dining a given time 
Othci examples aio the numbei of tons of pig-non lying in a pai- 
ticulai stole at a given data, the number oi poisons residing (the 
teim “lesiding” to ho specially defined) in a given touitoiy at a 
given date, and the numbei of pounds stoiling leprosontiug the 
“ private deposits ” of the Bank of England at a given date 

Piimaiy Statidical Quantities aio the result of laboins earned 
on eithei (A) by Governments or (B) by individuals oi public oi 
inivate coipoiations 

A Ooici nment Statistics —-(1) A vast mass of statistical maioi lal 
of more oi less value comes into ovistenco automatically in modern 
states in consequence of the oidinaiy administiativc loutine of 
depaitments To this class belong the highly impoitant statistical 
intoimation published in England by the legistiai-gcneral, the 
letuins of paupciism issued by the Local Government Board, the 
icpoits of inspcetois of piisons, lactones, schools, and those of 
samtaiy iiispcetois, as well as the icpoits of the coramissioiiois of 
the customs, and the annual statements of iiade and navigation 
pi opal od by the same officials There are also the vaiions loturns 
compiled and issued by the Board of Tiade, which is the body most 
noaily icscmhhng tho statistical huicaus with which most foieign 
Govcinmeiits aie furnished Most of the Government departments 
Xmhhsh aomo statistics foi which they aio solely responsible as 
logaids both mattei and foim, and they aio voiy jealous of their 
light to do so, a fact which is to some extent dotiimental to that 
iinifoimity as to dates and periods w’llich should bo tho ideal of a 
well-01 ganizod system oi statistics Finally may be mentioned tho 
veiy impoitant sot of statistical quantities known as tho budget, 
and the statistics piepaiod and published by tho commissioneis of 
inland lovenuo, by tho post office, and by the national debt com- 
missioneis Alt these sets of piimaiy statistical quantities arise 
out of tho oidinaiy work of depaitments of tho public soivicc 
Many of them have been in oxislonce, in some foim or other, over 
since a settled Goveiiimout existed in tho country Thoie aio 
recoids of customs icceipts at London and other ports of tho time 
of Edwaid HI , coveiing a poiiod of many yeais, which leave 
nothing to be desiicd in point of piecision and unifoimity It 
may bo added that many of these sets of figures are obtained in 
much the same form by all civilized Governments, and that it is 
often possible to compaio the figures i elating to difiorcnt countries, 
and thus obtain evidence as to tho sociological phenomena of each, 
but in regaid to others there aie diffeioncea which make comparison 
difficult 

(2) Besides being lesponsiblo foi tho issue of what may be 
called^admimstration statistics, all Goveimnonts aie in the habit of 
ordeilng from time to time special inqmrxoa into special subjects 
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of inteiest, eithei to obtain additional information needful for 
administrative pm poses, or, in countries possessed of repiesentative 
institutions, to supply statistics asked for bj parbaments or con- 
gresses It is not necessary to lefer paiticulaily to this class of 
statistical information, except in tbe case of the census This is 
an inquiiy of such gieat importance that it may he regaided as one 
of the legular administrative duties of Governments, though as the 
census is only taken once m a senes of 3 ears it must be mentioned 
under the head of occasional or special inquuies undei taken hy 
Governments In the United Kingdom the woik is done hy the 
legistiars general who are in ofBee when the period foi taking the 
census comes lound On the Continent the woik is earned out 
by the statistical bureaus of each countij’-, — except Fiance, wlieie 
it IS under the supei vision of the mimstei of tlie inteiioi Foi 
further mformatioii on this subject lefeience may be made to the 
excellent chaptei in M Maui ice Block’s Ttaite entitled “ Recense 
ment ” See also “Instructions to the Snpeinitendent Registrar 
of Births and Deaths as to his duties in taking the Census, ’ 1871 , 
also CFNsas, vol v p 334 sq 

B The piimary statistical quantities for which individuals or 
corporations are lespousible may be divided into thiee categories 

(1) Among those v hich ai e compiled in obedience to the law of 
the land are the accounts furnished by municipal coipoiations, by 
laihvay, gas, watei, banking, insuiance, and other public companies 
making letuins to the Boaid of Tiade, by tiades unions, and by 
other bodies wdiich are obliged to make returns to the legistiar of 
friendly societies The infoimation thus obtained is published in 
Ml by tbe dapaitments lecemng it, and is also furnished by the 
companies themselves to their inoprietoxs ox memheis 

(2) An enormous mass of statistical infoimation is furnished 
voluntaiily by public companies in the reports and accounts 
which, m accordance with then aiticles of association, aie pie- 
sented to their propiietors at stated intervals "With these 
statistics may be classed the Agues furnished by the vaiious trade 
associations, some of them of gicat importance, such as Lloyd’s, 
the London Stock Exchange, the Biitish lion Trade Association, 
the London Com Exchange, the Institute of Bankers, the Institute 
of Actuaiiea, and othei such bodies too numerous to mention 

(3) There are cases in which individuals have devoted thenaelves 
with more or less success to obtaining onginal statistics ou special 
points The groat work done by Messrs Behm and Waguei in 
arriving at an appioximate estimate of the population of the eaitli 
does not belong to this category, though its lesults are leally 
primaiy statistical quantities Many of these lesults have not been 
ainved at by a direct piocess ot enumeiatiou at all, but by ingeni- 
ous processes of infeience It need baldly be said that it is not 
easy toi individuals to obtain the mateiials foi any primaij' 
statistical quantity of importance, but it has been done in some 

mined on Pnynaixj Statisticcd Qiianhttes —Only 
a brief description of matters connected with the fcehmque of the 
statistical method oau be given in this aiticle In older to foim 
statistics propeily so called the pninary statistical quantities must 
be formed into tables, and in the formation of these tables lies the 
art of the statistician It is not a veiy difficult ait when the pun- 
ciples 1 elating to it have been piopeily giasped, but those who are 
unfamihai with the subject are apt to underiate the difficulty ot 
correctly practising it 

Simple Tailcs —The fiist thing to be done m tho construction 
a table is to foim a clear idea of what the table is to show, and to 
express that idea in aceuiats language This is a matter which is 
often neglected, and it is a source of much waste of time and 
occasionally of misappieliension to those who have to study the 
Agures thus piesented No table ought to he consideied complete 
W'lthout a “heading” aecuiately descnbmg its contents, and it is 
fiequently necessary that such headings should, he lathex long It 
has been said that “you can prove anything by statistics ” Tins 
statement is of couise absuid, taken absolutely, but, like most 
assertions which are widely believed, it has a giain of truth in it 
If this populai saying ran “you can piove anything by tables with 
slovenly and ambiguous headings, ” it might be assented to without 
hesitation The false “ statistical ” facts which obtain ahold of 
the public mind may often be traced to some widely circtdated 
table, to which either from stupidity 01 eaielessness an enoneous 
01 inaccurate “headuig” has been affixed 

A statistical table in its simplest foim consists of “ piimaries 
representing phenomena of the same class, but existing at different 
points of tunc, or coming into existence during different poitions 
of time This is all that is essential to a table, though othei thmgs 
are usually added to it as an aid to its comprehension A table 
stating the numbei of peisons residing in each county of England 
on a given day of a given year, and also, m another colttnin, the 
coiresponding numbeis for the same counties on the coriespondmg 
day of the tenth year subsequently, would, be a simple tabular 
statement of the general facts lagaiding the total population of 
those counties supplied by two successive censuses various 
figures might, however, be added to it which would gieatly add to 
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its clearness Theie might be columns showing the inciease 01 
deciease foi each county and for the nliole kingdom dunng the 
ten jeais, and anothei column showing what proper) Cion, expiessed 
in percentages, these increases 01 dccieases bore to the figures for 
the earliei of the two yeais Then there might be tuo columns 
shoving what piopoitions, also expressed as peicentages, the 
figuies for each county boie in each year to the figiues foi the 
vhole langdom The nine-column table thus lesultiug vould 
still be simple, ell the figuies being meiely explicit assertions of 
facts which aie contained implicitly in the onginal “jiiimaiies " 

Couipleu, Tables — Suppose now we have another table precisely 
similai in foim to the tiist, and also relating to the counties of 
England, but giving the number of houses existmg in each of them 
at the same two dates A combination of tbe two would form a 
complex table, and an apiphcation of the processes of aiitlimetic 
would, make evident a number of fiesh facts, all of vihich would be 
implied in the table, but would not be obvious to most people until 
explicitly stated 

The teehnical woik of the statistician consists laigtly in opeia 
tions of which the puocesses just lefeiied to aie types 

Pioportions — The most usual and the best mode of expiessing 
the piopoition borne by one statistical quantity to aiiotliei is to 
state it as a peicentage In some cases another method is adopted 
— namely, that of stating the proportion m the form “one m so 
many ” This method is generally a bad one, and its use should 
he discouiaged as much as possible, the chief leason being that 
the changing portion of this kind of proportional figuie becomes 
greater 01 less inversely, and not duectly, as the phenomenon it 
repiesents increases 01 diminishes 

Aim ages — ^Averages 01 means aie foi statistical puiposes 
divided into two classes, the gcomcti veal and at ithmetvcal An 
arithmetical mean is the sum of all the members forming the 
series of fignies under consideration divided by tlieir number, 
withont lelerence to then wctgU or lelative impoitance among 
themselves A geometiical mean is the sum of such figures 
divided hy then numbei, wnth due allowance made foi thou 
weight An example will make this cleai, and the simplest evam- 
ple is taken fiom a class of statistical quantities of a pecnliai kind 
— ^namely, pnees 'The puce of a given aitiole is the approximate 
mathematical expression of the rates, in teims of money, at which 
exchanges of the article for money weie actually made at 01 about 
a given houi on a given day A ^notation of puce such as appears 
111 a daily puce list is, if theie has been much fluctuation, only a 
veiy lough guide to the actual lates of exchange that have been 
the basis of the successive bai gains making up the clay’s business 
But let us suppose that the closing puce each day may be accepted 
as a fair repiesentative of the day’s transactions, and let us furthei 
suppose that we desiie to obtain tbe average puce foi tliii ty days 
Now the sum of the puces 111 question divided by thirty would be 
the authnietical mean, and its weak point would be that it made 
no allowance foi the fact that the business done on some days is 
much laiger than that done on otheis, m othei woids, it treats 
them as being all of equal weight Now if, as is actually the case 
m some markets, we have a daily account of the total quantities 
sold we can weight the membeis acemately, and can then obtain 
their geometrical mean Theie aie eases in winch tho eaieless use 
of aiithmetical means misleads ths student of tlie social organism 
seriously It is often comparatively easy to obtain aiithmetical 
means, hut difficult to obtain geometiical means Inferences based 
on the former class of average should be subjected to the most 
rigid investigation 

Befoie closing this shoit suivey of the veiy important subject of 
averages 01 means, it is needful to discuss biiefly the natuie of the 
jihenomena which they may safely be regaided as indicating, when 
they have been piopeily obtained Given a geometiic mean of a 
senes of numbeis lefeiring to no mattei what phenomenon, it is 
obvious that the value of the mean as a type of the whole series will 
depend entirely on the extent of divergence fi om it 0 f the m embers of 
the series as a body If we are told that theie aie in a certain district 
1000 men, and that fheix average height is 5 foot 8 inches, and axe 
told nothing further about them, we can make vanous hypotheses 
as to the stiuctuie of this body fiom the point of view of height 
It IS possible that they may consist of a rather large numbei of 
men about 6 feet high, and a great many about 6 ieet 5 inches 
Oi the pioportions of relatively tall and short men maj be leversed, 
that is, there may be a lathei laige numbei of men about 5 feet 4 
inches, and a modeiate number of men about 5 feet 11 inches It 
is also possible that theie may be veiy few men whose height is 
exactly 5 feot 8 inches, and that the bulk of the whole body con- 
sists of two large groups — one of giants and the other of dwarfs 
Lastly, It IS possible that 5 feet 8 inches may really give a fair idea 
of the height of the majoiity of the men, which it would do if (say) 
660 of them were within an inch of that height, either by excess 01 
deficiency, while of the remainder one half were all above 5 feet 9 
inches and the other half all below 5 feet 7 inches This latter 
supposition would most likely be found to be approximately correct 
if the men belonged to a lace whose average height was 5 feet 8 

xxir — 59 
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mcTies, and if they had been collected by chance The extent of 
the divergence of the items composing an average from the average 
Itself may be accurately measured and expressed in percentages of 
the average, the algebraic signs + and — being employed to indicate 
the direction of the vaiiation from the mean An aierage may, 
theiefore, advantageously be supplemented— (1) by a figure showing 
what piopoi lion ot the members from which it is derived differ from 
the aveugeby a lelativaly small quantity, and (2) by figures show- 
ing the maximum and minimum deviations from the average The 
meaning ot the term “lelatively small” must be considered inde- 
pendently in each investigation Further remarks on averages will 
be found m the works mentioned at the conclusion of this article 
j>i ices — Kefeience has already been made to the peculiar class 
of statistical quantities known as p?ices Prices in. their widest 
sense luelude all figiues expiessing 7aiios of exchange In modern 
society the teims ot exchange aie always expressed m money, and 
the things foi which money is exchanged aie — (1) concietc entities 
with physical attiibutes, such as iron or vheat, (2) immediate 
Tights, such as those given by intei est-bearmg securities of all kinds, 
by bills of exchange, by railway or steamship contiaets to caiiy 
either passengers or goods, and by bargains relative to the foreign 
exchanges , (3) contingent nglits, such as those implied in policies 
of msuiauce All these rates of exchange belong to the same 
categoiy, whether they aie fixed uithin ceitam limits by law, as 
m the ease of lailway chaiges, oi are left to be determined by the 
“higgling of the market” All these cases of pnee may con 
ceivably come within tlie operation of the statistical method, but 
the only matter connected with price which it is necessary to refer 
to here is the theory of llie mdeu number 

Index Nmiheis —The need for these became conspicuous dur- 
ing the investigations of Tooke, Newniaich, and otbeis into the 
general cyclical movements of the prices of commodities, and to 
constuiefc a good system of these may be said to be one of the 
highest technical aims of the statistical method In compaiiiig 
the puces of clifteient years it was soon obseiwed that, though whole 
groups of ai tides moved upwaids or downwards simultaneously, 
they did not all move in the same proportion, and that theie weie 
neaily always cases m which isolated articles oi gioups of articles 
moved in the opposite direction to the majority of articles The 
problem piesented to statisticians therefoie was and is to devise a 
statistical expression of the general movement of puces, m which 
all prices should he adequately repiesented The first rough 
approximation to the desired result was attained by setting down 
the percentages lopiesentmg the movements, with their proper 
algebiaic signs befoie them, and adding them together algebiaically 
The total with its piopei sign was then d'vidod by the number of 
aiticles, and the quotient lepiesented the movement in the puces 
of the whole body of articles during the period under considera- 
tion It was soon seen, howevei, that this proceduio was fatally 
defective, inasmuch as it treated all puces as of equal weight 
Cotton weighed no moie than pimento, and iron no moie than 
umbiellas Accoidingly an impiovemeiit was made in the pio- 
ceduie, flist by giving the prices of soveial different aiticles into 
which cotton, non, and othei impoitant commodities enteied, and 
only one puce each in the case ol tlieminoi articles, and secondly by 
fixing on the puce of some one aiticle repicseutingiion oi cotton, 
and multiplying it by some number selected with the view of assign- 
ing to these articles their piopei weights relatively to each other and 
to the lest The objection to both those plans is the same, — that 
the numbers attached to the vai 10 us aiticles or gioups of articles 
aie purely arbitiaiy , and of late yeais attempts have been made to 
obtain what may be called nakwal index numbers, the most suc- 
cessful so far being that of Mr Robert Giffen, whose index numbers 
are obtained from the declared values of the imports or expoits 
into or fioin the United Kingdom of the articles whoso prices are 
dealt with In the case of both imports and exports Mr Giffen 
woiked out the proportion borne by the value of each article to the 
total value for a seues of years Deducting the “unennmeiated” 
articles, a seues of numbers ivas thus obtained which could be used as 
the means of weighting the puces of the articles in an mvestigation 
of a movement of puces This procediue is no doubt susceptible of 
further improvement, like its piedeeessois, but it is a great advance 
on the arbitrary systems of index numbers employed in them 
The DesirabiUty of Increased Umforvuty in Statistics — One of the 
most serious difficulties in connexion with statistical investigations 
IS the variety of the modes in winch piimanes of the same oidei 
are obtained, as regards dates and periods This is a mattei of 
which all persona who have occasion to use statistics are made 
painfully awaie from time to time Some attempts have lately 
been made to introduce moie harmony into the official statistics of 
the United Kingdom, and some years ago a committee of the 
Tieasuiy sat to mquiie into the matter The committee received 
a good deal of evidence, and presented a report, fiom which, how- 
ever, ceitain members of the committee dissented, piefeiimg to 
express their views sepaiately The evidence will be found very 
mteresiing by all who wish to obtain an insight into the genesis 
of the official statistics of the country The report and evidenco 


were pubhshed in the June number of the Journal of the Statistical 
Soaety foi 1881, as well as m the usual official form 

TJie Intmmtwnal Institute of Statistics — The absence of uni- 
formity in statistics which is felt in England is not so maiked in 
foreign countries, where the principle of centialization in arrange- 
ments of a political character is more powerful than it is here In 
several Continental countiies and in the United States there aie 
statistical bureaus with definite duties to perform In the United 
Kingdom, as already remarked, the nearest appioach to a cential 
statistical office is the Commercial and Statistical Department of the 
Board of Trade, on which the work of furnishing such statistics as 
aie not definitely recognized as w'lthin the province of some other 
state depaitment usually tails Various attempts have been made 
to mtioduce moie uniformity into the statistics of all countries 
It was with this object that statistical congi esses have met from 
time to time since 1853 An endeavour was made at the congress 
held m 1876 at Budapest to ariange for the publication ot a system 
of international statistics, each statistical bureau undertaking a 
special branch of the subject The experiment was, however, 
foredoomed to be only a very partial success, fiist tiecause all 
countries were not then and aie not yet fiiinished with cential 
statistical offices, and secondly because the work which fell on the 
offices in existence could only be performed slowly, as the ordinary 
business of the offices necessaiily left them little leisuie foi extra 
work In 1885, at the jubilee of the London Statistical Society, 
a number of eminent statistical officials from all parts of the woild 
except Germany were piesent, and the oppoitunity was taken to 
organize an International Institute of Statistics with a view to 
remedying the defects already ascei tamed to exist m the aiiauge- 
ments made by the cougiosses The only obstacle to secuimg a 
proper representation of all coimtiies was the absence of any Goimaii 
delegates, none of the official heads of the Geiman statistical office 
being allowed to attend, — apparently on political giounds Since 
then -assmances of a satisiactoiy kind have been given to the 
German Govemmonl that then seivants would bo in no way 
committed to any course disappiovcd by that Govcinmeut if they 
gave then assistance to the institute, fiom the foi matron of which 
it IS hoped that much advantage may result For infoimation as 
to the constitution and objects of the institute lefeionce may be 
made to a paper by Di F X von ITcumann-Spallait in vol i 
(1886) of the Bulletin de Vhistitut International do Statistiqua 
(Rome, 1886). 

LUeratute — Maurice Block, Tiaite TMonqve et JPrattque de StaMique, Pans, 
1878 , Luigi Bodio, Bella Stahstua nei suot Rappoi ti coll Bconoima Pohiica, Ac , 
Milan, 1869, Antomo.Galiaglio, Stona e Teot %a Qenerale della &tattstica, Milan, 
1880 , Max Ilauahofor, Lehr v, ffandbuch der BtatxiHk, 2d oil , Viuina, 1882 , 
K Viniea, Bte StatisM als selhsiandige Trisse«sc/iaA Cassel, 1850 , GeoiffMaji, 
Bie Oesetzmassigkeit tm OesellschafUleben, Munich, 1877 (ahiidged tianslalion in 
Jown Seat SoOfSogt 1883, the w oik lias also heea tianslated into Italiim vviili 
valuable notes by G B Salvioni, Tmin, 1886) , Adolphe Quctolot, various 
woiks, but especially that entitled Sw I'Bortme et le Biveloppement de m 
PaeulUs, ou Bssai de Physique Sociale 2 voh , Pans, 1835, and Betters on the 
Theory of Probabihlies, aheafly lefeiied to, Albeit C F Solmffle, liau wid 
leben des soaalen Jcoipers, Tdbmgen, 1881, lloibert Spencoi, Pnnciplea of 
Sociology, especially pait ii pp 4GS sq , Adolf IVagnoi, aitielo “Statistik" in 
Buntsclili-Biater’siS<«a<«soi(e?6«cft, vol x (\V HO) 

STATIUS, Publius Papinius, Eomaii poet, lived 
from about 45 to 96 a D , so far as can be judged from 
indications afforded by bis poems Ho was, to a great 
extent, born and trained to the profession of a poet The 
Statu weie of GrEeco-Campanian origin, and were gentle, 
tbougb impoverished, and the family records wore not 
without political distinctions The eldci Statius, our 
poet’s father, was the Orbilius of his time, and taught with 
distinguished success at Naples and Eome Prom boy- 
hood to age ho pioved himself a champion in the poetic 
tournaments which formed an imporLant part of the amuse- 
ments of the early empire The younger Statius declares 
that his father was in his time equal to any literary task, 
whether in prose or verse Probably our poet inherited a 
modest competence and was not under the necessity of 
begging bis bread from wealthy patrons So far as appears 
he never pursued any occupation but that of poet, as poor 
an occupation in those days as in ours, if wo may believe 
Juvenal and Martial Statius certainly wrote poems to 
order (as Silvae, i 1, 2, u 7, and iii 4), but there is 
no indication that the material return for them was im- 
portant to him In his seventh satire Juvenal speaks of 
the immense public enthusiasm which attended the recita- 
tion of the Tkebais, when the benches “ were breaking ” 
with applause , but the poet, be says, might have starved 
had not Pans, the favourite comedian of the day, bought 
from him the hbretto of a comic opera This 'reference 
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of Juvenal deserves, however, as kbtle to be accepted beside me, while I am forbidden to iiseV^ The palace 
literally as his misleading allusions to Quintihan in the struck on the poet’s fancy like the very hall of heaven , 
same satire Of events in the hfe of Statius we know nay, Jove himself marvels at its beauty, but is glad that 


little He married early a young widow, for whom he 
expresses tender affection in some of the few obviously 
sincere verses he ever wrote From his boyhood he was 
victorious in poetic contests, — many times at his native 
city Naples, thrice at Alba, where he received the golden 
crown from the hand of the emperor But at the great 
Capitoline competition (piobably on its third celebration 
in 94: A D ) Statius failed to win the coveted chaplet of 
oak leaves No doubt the extraordinary popularity of 
Ills Thelais had led him to regard himself as the supreme 
poet of the age, and when he could not sustain this 
reputation in the face of rivals from all parts of the 
empire he accepted the judges’ verdict as a sign that his 
day was past, and letired to Naples, the home of his 
ancestois and of his own young days We still possess 
the poem he addressed to his wife on this occasion {S%lv , 
111 5) It was a hard task to overcome her objections to 
turning her back upon the great capital Chief among 
them was that which arose from a fear lest it should prove 
difficult to find in Naples a husband for her daughter (by 
her first marriage, she had no children by Statius) 
There are hints in this poem which naturally lead to the 
suimise that Statius was sufferpg from a loss of the 
emperor’s favour, he may have felt that a word from 
Domitian would have won for him the envied garland, 
and that the word ought to have been given In the 
preface to book iv of the Silvae there is mention of 
detractors who hated our poet’s style, and these may have 
succeeded in inducing a new fashion in poetry at court 
Such an eclipse, if it happened, must have cut Statius to 
the heart He appears to have relished thoroughly the 
r61e of court-poet The statement sometimes made that 
the elder Statius had been the emperor’s teacher, and had 
bestowed many favours on him, so that the sou inherited 
a debt of gratitude, seems to have no soUd foundation 
Statius lauds the empeior, not to discharge a debt, but 
rather to create an obhgation His flattery is as far 
removed from the gentle propitiatory tone of Quintilian as 
it IS from the coarse and crawling humiliation of Martial 
It is m the large extravagant style of a nature in itself 
healthy and generous, which has accepted the theme and 
left scruples behind In one of his prefatory epistles 
Statins declares that he never allowed any work of his to 
go forth without invoking the godhead of the divine 
emperor The poem on the equestrian statue of Domi- 
tian set up on the Capitol {Silv , i 1) is such colossal 
rodomontade that if the emperor had had a grain of 
humour in his composition he must have died of merri- 
ment on receiving it Statius had taken the full measure 
of Domitian’s gross taste, and carefully puts conscience 
and sincerity out of view, lest some uneasy twinge should 
rqar his master’s enjoyment But in one poem, that in 
which the poet pays bus due for an invitation to the im- 
perial table, we have sincerity enough Statius clearly 
feels all the raptures he expresses He longs for the power 
of him who told the tale of Dido’s banquet, and for the 
voice of him who sang the feast of Alcmous, that he may 
give forth utterance worthy of the lofty theme The poet 
seemed, he says, to dine with great J ove himself and to 
receive nectar from Ganymede the cup-bearer (an odious ' 
reference to the imperial favourite Earinus) All his life 
hitherto has been barren and profitless Now only has he 
begun to live in truth “ 0 ruler over all the lands, and 
mighty father of the world which thou hast conquered, 
do I, recumbent, see thee, thou hope of all mankind, and 
nurshng of all the gods ? Is it mine to gaze from near at 
hand on thy features, with the wine-cup and the feast 


the emperor should possess such an earthly habitation, he 
will thus feel less desire to seek his destined abode among 
the immortals in the skies Yet even so gorgeous a palace 

IS all too mean for his greatness and too small tor his vast 
presence “But it is himself, himself, that my eager 
eye has alone time to scan He is like a resting Mars or 
Bacchus or Alcides ” Martial too swore that, were Jove 
and Domitian both to invite him to dinner for the same 
day, he would prefer to dine with the greater potentate 
on the earth Plmy, however, has sketched for us the 
state diuneis of Domitian, where the coarse contempt of 
the tyrant overclouded the guests, and where a man who 
still respected himself had torments to endure Martial 
and Statius were no doubt supreme among the imperial 
flatterers Each was the other’s only serious rival It is 
therefore not surprising that neither should breathe the 
other’s name Even if we could by any stretch excuse the 
bearing of Statius towards Domitian, he could never be 
forgiven the poem entitled “ The Hair of Flavius Earinus,” 
Domitian’s Ganymede {Silv , iii 4), a poem than which it 
would be hard to find a more repulsive example of real 
poetical talent defiled for personal ends "Well for Statius 
that he did not, like Martial, live on into the days of Nerva 
to write sorry palinodes ' Everything points to the con- 
clusion that he did not survive his emperor — that he died, 
in fact, a short time after leaving Eome to settle in Naples 
Apart from the emperor and his minions, the friendships 
of Statius with men of high station seem to have been 
maintained on fairly equal terms He was clearly the poet 
of society in his day as well as the poet of the court 
As poet, Statius unquestionably shines in many respects when 
compared with the other post-Augustans He was born with 
exceptional talent, and his poetic expression is, with all its faults, 
richer on the whole and less foiced, moie buoyant and more felic- 
itons, than is to be found elsewheie in the Silver Age of Latin poetry 
Statins IS at his best m his occasional veises, the “ Silvae, which 
have a character of their own, and in then best parts a charm of 
tbeir own Tbe title was proper to verses of rapid woikmanship, 
on everyday themes Statius piided himself on his powers ot 
improvisation, and he seems to have been quite equal to the 
Horatian feat of dictating two hundred lines in an hour, while 
standing on one leg The improvisatore was in high honour among 

the later Greeks, as Cicero’s speech foi the poet Archias indicates , 
and the poetic contests common in the eaily empire did much to 
stimtdate ability of the kind Statius speaks of his “Sitvae ” 
(preface to book i ) as having '‘streamed from him under the 
influence of sudden inspiration, and with a ceitam pleasure due 
to their rapidity ” Ho one poem occupied more than two days , 
some came to birth at the dinnei table , many while the poet’s 
fnend Pollius sat by his side, and shuddered at the audacity of 
his pen (preface to book m ) It is to this velocity that the poems 
owe their comparative freshness and freedom, along with then loose 
texture and their inequality There are thirty-two poems, divided 
into five books, each with a dedicatoiy epistle Of nearly foni 
thousand hues which the hooks contain, moie than five-sixths aie 
hexameters Four of the pieces (containing about 450 lines) are 
written m the hendecasyllabic metre, the “tiny metre of Catullus,”' 
and there is one Alcaic and one Sapphic ode But the poems in 
these meties aie merely the experiments of a poet who knows well 
tliat his strength lies in the hexameter, which in Ins hands shows 
greater freedom, variety, and music than it exhibits when handled 
by other poets of the Sdver Latin Age The subjects of the 
“ Silvae” are very various Five poems are devoted to flattery of 
the emperor and his favourites , but of these enough has already 
been said Six are lamentations foi deaths, or consolations to 
survivors Statius seems to have felt a special pride m this class 
of his pi eductions, and certainly, notwithstanding the excessive 
and conventional employment of pretty mythological pictures, 
with other affectations, he sounds notes of pathos such as only 
come from the true poet There aie oftentimes traits of an almost 
modem domesticity in these yerses, and Statius, the childless, has 
here and theie touched on the charm of childhood in lines for a 
parallel to wluch, among the ancients, we must go, strange to say, 
to his iival Martial One of the epiceika, that on Piiscilla the 
wife of Abascantus, Domitian’s freedman {Sdv , v 1 ), is full of 
mteiest for the picture it presents of the official activity of a high 
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officer of state Another group of the “ Silme” giro picturesque 
descriptions of the villas and gardens of the poet’s fiiends In 
these ive have a more vivid representation, than felsew here of the 
surroundings amid which the giandees of the early empiie lived 
nhen they took up then abode in the couiitiy It was of these 
pieces that Niebiilii thought when he said that the poems of 
Statius are chaiming to lead in Italy They exhibit, better even 
than Pliny’s well-known letters, the passion of the iich Roman 
for so coDsti noting his countiy house that light, air, sun, and 
leafage should subseive bis luxury to the utmost, while scope 
was left for displaying all the resources of art which his wealth 
enabled him to command As to the lest of the “ Silvae,’’ the 
congiatulatoiy addi esses to fi lends aie gi aceful but commonplace, 
nor do the jocose pieces call for special mention heie In the 
” Kalendae Decern bres ” we have a sti iking description of the gifts 
and amusements provided by the empeior foi the Roman popula- 
tion on the occasion of the Satmnaha In his attempt at an 
epithalamium {Silv , i 2) Statius is foiced and unhappy But 
the hnthday ode in Lucan’s honom {S^lv , ii 7) has, along with 
the accustomed exaggeration, many poweiful lines, and shows 
high appreciation of preceding Latin poets Some phiases, such 
as “the untaught muse ot liigli souled Enmus” and “the lofty 
passion of sage Lucietiiis,” aie familiar woids with all sdiolais 
The ode ends with a great pictuie of Lii can’s spint using aftei death 
on wings of fame to legions whithei only jioweiful souls can ascend, 
seornfully surveying eaith and smiling at the tomb, oi leclming 
in Elysium and singing a noble stiain to the Pompeys and the 
Catos and all the ‘ ‘ Phaisalnn host,” oi with pioud tiead explonng 
Tartaius and listening to the wailings of the guilty, and gazing at 
Hoio, iiale wnth agony as his mother’s avenging torch glitters beloie 
his eyes It is singulai to ob&eivo how thoroughly Neio had been 
struck out of tho imperial succession as lecognized at couit, so that 
the “ bald Nero " took no umbiage when his flatteiei in-chief 
profanely dealt wuth his predecessor’s name 
The epic poems of Statius are less inteiesting because cast m a 
eommonei mould, but they deserve study la many lespocts They 
aie the piodiict of long elaboiation The “ Thehats," which the 
post says took twelve ycais to compose, is in twelve books, and has 
toi its theme the old “tale of Thebes" — the deadly strife of the 
Theban brotlieis There is also piescivcd a fiagmcnt of an 
“AcMlets,” consisting of one hook and pait of anothei In the 
weal y length of these epics theie aie many floweisof pathos and 
many little finished gsm-pictiues, but tho tiammcla ottiadition, 
the tashioiiable taste, and the iiaiiow bars of education check con- 
tinually the poet’s flight The public idea of what an epic poem 
should be was fiimly fixed, and Statius wmuld not have toweied 
above the thousand poets of his day iii the estimation of lifs 
countiymen had lie not given full emhodiment to the idea Not 
merely vvoie the mateiials for his epics jn escribed to lum by rigid 
custom, but also to a great extant the method by which they weie 
to he treated All he could do was to sound the old notes with a 
distinctive timbre of lus own The gods must needs wage then 
wonted epic stiife, and the men, then puppets, must dance at then 
nod, theie must needs be heavenly inessengeib, poi tents, clieams, 
miracles, single combats, similes, Hoineiio and Viigilian echoes, 
and all the othei paiaiiheiualia of tho conventional ojuc But 
Statius treats lus suh]octs with a boldness and fieetloni winch 
contrast pleasingly with the timid traditionalism of Silius Italicus 
and the stiff scholasticism of Yaleiius Flaccus The vocabulaiy 
of Statius IS conspicuously rich, and ho shows audacity, often 
successful, in the use of woids and inetaphois At the same time 
he earned ceitain hteiaiy tucks to an aggiavaling pitch, in paiLi- 
cular the excessive use of allitoiation, and the misuse of mytlio 
logical allusion The most well-known peisons and places are 
desciibed by epithets oi peupliiases derived fioia some veiy leraote 
coiineMon with mythology, so that many passages aio as daik as 
Heiaclitiis The Thehais is badly constructed The action of the 
epic IS luuileied and stopped by enormous episodes, one of which fills 
one sixth of the poem Nor had Statius a film gi asp orcleai imagina- 
tion of chaiactei So trying are the late ancient epics to a modem 
leader that he who has lead any one of tho thiee— Statius, Slims, and 
Valerius (Lucan stands apart)— will with difficulty he poisuaded to 
enter on the othci two Vet, if he honestly reads them all, ho can 
baldly fail to rank Statius the highest of the three by a whole splicie 
The edtho prinaeps of the epics is datefl 1470, of tho Silvae 1472 Notable 
editions since liaYc been those of Beinavtius (AntMcm, 1595), Gionovius (1G63) 
and Bairli (lGfl4) The best text is the leubnei (the Aebil/ets andST/ieiais by 
Kohlmann, the Silvae hy Bnehiens) Amonj? editjons of poitions of Statius’s 
woilvs, that of the Silvae by Joietnlah MaiUand, fellow of Peterhousc, in Catn- 
budge (1728), descivts special attention TliebiiHiance and eiudition of the work 
malt him out as one of the best Latin scholais who ever h\cd A ciltlcal edition 
of tiie rmais and AcMleis was begun by 0 JIUllei (1870) but not completed 
riio condition of the text of the Silvae h one of the most cuiions facts in the 
histoi} of ancient liteiatiiie Poggio discoveied a MS at St Gall andbioucUt 
It Into Italy This MS has disappeaied, but from it are deiivod all our existing 
MSS , except one of the bli thday ode to Lucan, now at Floicnce, and. of the 10th 
centuiy Pohfian eollattd Poggio's MS with the edihopi mceps, and the collation 
has come down to iw, and is the puncipal basis of the text The MSS of tho epics 
menumeious, as was to be expected fiom theii gieatpopulanty in the Middle 
witness (see Pui p , xxi , whoie an intcmow with the 
shade of Statius IS dcscubcd at some leiigUi^ (J S K) 


STATUTE, or Act of Parliament, is a law made by the 
sovereign powei m the state, that is, the king, by and 
with the advice and consent of the lords spiritual and 
temporal and commons in parliament assembled It 
forms a part of the lew senpta, or written law, which by 
English legal authorities is used solely for statutory law, 
a sense much narrower than it bore in Eoman law To 
make a statute the concuirenceof the ciown and the three 
estates of the realm is necessary Thus a so-called statute 
of 5 Eic II c 5, directed against the Lollards, was 
afterwards repudiated by the Commons as passed wuthout 
their assent The validity of a statute was indeed at 
times claimed for ordinances such as that just mentioned, 
not framed in accoi dance with constitutional lule, and was 
actually given to royal proclamations by 31 Hen VIII c 
8 But this Act was repealed by 1 Edw VI c 12, and 
since that time nothing hut a statute has possessed the 
force of a statute, unless indeed certain rules or orders 
depending ultimately for then sanction upon a statute 
may be said to have such force Examples of what may 
be called indiiect legislation of this kind aie oiders in 
council (see Pkivy Council), by-laws made undei tbe 
powers of the Public Health Act, and rules of coiut such 
as those made under the powei s of tbe Judicatuie Acts 
and Acts of Sederunt of the Court of Session 

The history of statutory legislation and the modern 
piocedure by which bills become statutes are sufficiently 
I treated under Act of Pabliament and Paeliament It 
IS proposed in this place to deal with the legal lathor than 
the political aspect of the subject, and to give a short list 
of some of the moie important statutes which have been 
passed by the legislature 

The list of statutes as at piesent existing begins with 
the Statute of Merton, 1236 ^ Many of the eailier statutes 
aie known by the names of the places at which they were 
passed, eg , the Statutes of Meiton, Marlbiidge, Gloucester, 
Westminstei, or by then initial words, e g , Qu%a JEm2^toi es, 
Gti cumspecte agates The earliest existing statute loll is 
6 Edw I (the Statute of Gloucester) Aftei 4- Hen VII 
the statute loll ceased to be made up, and enrolments in 
Chancery (first made in 1485) take its place Some of 
the Acts piior to the Statute of Gloucester aie of question- 
able authority, but have gained lecognition by a kind of 
prescription 

All statutes were originally public, irrespectively of their 
subject matter The division into public and private dates 
fiom tho reign of Eichaid III At present statutes are of 
foul kinds — public geneial Acts, public local and personal 
Acts, private Acts printed by the queen’s punters, and 
private Acts not so printed Tbe division into public 
general and public local and peisonal lests upon a leso- 
Intion of both Houses of Parliament in 1798 In 1816 
a resolution was passed in accoi dance with which piivate 
Acts are punted, with the exception of name, estate, 
naturalization, and divorce Acts The last two are now 
practically supeiseded by the provisions of the Divorce 
Act, 1857, and the Naturalization Act, 1870 Since 1815 
it has been usual to refer to jiublic general Acts by Arabic 
numerals, eg, 6 and 6 Vict c 21, public local and per- 
sonal Acts by small Eoman numerals, eg , 6 and 6 Vict 
c xxi Each Act is strictly but a chapter of the legisla- 
tion of tho session, which is regarded as composing a 
single Act divided into chapters for convenience, the 
chapters themselves being also called Acts The citation 
of previous Acts is provided for by 13 and 1 4 Vict c 21, 
§3 It IS now usual for eac h chapter or Act to contain 

^ jauiriiead’s edition of tire statutes kegiiTs with the Magna’Caita of 
1225 But lu lire Revised Statutes that form of Magna Carta which 
IS now law appears as a statute of the year 1297 It is often known 
as Conjhiruitw Oaitarum, and is a recital and confirmation by 
Edward I. of the chief prowsions of John’s charter 
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a sliort title by wbicli it may be cited, eg ^ tbe Elementary 
Education Act, 1870 Sometimes a senes of Acts is 
grouped under a generic title, e g , tbe blercbant Shipping 
Acts, 1851 to 1883 Sand 9 Vict c 113, § 3, makes 
evidence the queen’s printers’ copies of private and local 
and personal Acts A private Act not printed by the 
queen’s printers is proved by an examined copy of the 
parliament roll A public Act binds all subjects of the 
realm, and need not be pleaded (except where the law from 
motives of policy specially provides foi pleading certain 
Acts, as in the defences of not guilty by statute, the 
Statute of Frauds, and the Statute of Limitations) A 
private Act must generally be pleaded, and does not as a 
rule bind strangers to its provisions Formeily an Act 
took effect from the first day of the session in which it 
was passed The hardship caused by this technical rule 
has been obviated by 33 Geo III c 13, by which an Act 
takes effect fiom the day on which it receives the royal 
assent, where no other date is named This has been held 
to mean the beginning of the day, so as to govern all 
matters occurring on that day An Act cannot in the 
strict theory of English law become obsolete by disuse 
Nothing short of repeal can limit its operation The law 
has, however, been interpreted in some recent cases with 
somewhat less rigour In the case of a prosecution for 
blasphemy in 1883 (Reg v Ramsay) Loid Coleridge said, 
" though the principles of law remain unchanged, yet (and 
it is one of the advantages of the common law) their 
application is to be changed with the changing circum- 
stances of the times This would be applicable as much 
to the interpretation of statutes as to other parts of the 
common law The title, preamble, and marginal notes are 
strictly no part of a statute, though they may at times aid 
in its interpretation 

Besides the fourfold division above mentioned, statutes 
are often classed according to their subject-matter, as 
perpetual and temporary, penal and beneficial, imperative 
and directory, enabling and disabling Temporary Acts 
aie those which expire at a date fixed in the Act itself 
Thus the Army Act is passed annually and continues foi a 
year, the Ballot Act, 1872, expired at the end of 1880, and 
the Regulation of Railways Act, 1873, at the end of five 
years By means of these temporary Acts experimental 
legislation is rendered possible in many cases where the 
success of a new departure in legislation is doubtful In 
every session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (geneially for a year) a con- 
siderable number of these temporary Acts By 48 Geo 
III c 106 a continuing Act is to take effect from the 
date of the expiration of a temporary Act, where a bill 
for continuing the temporary Act is m parliament, even 
though it be not actually passed before the date of the 
expiration 

Penal Acts aie those which impose a new disability, 
beneficial those which confer a new favour An imperative 
statute (often negative or prohibitory m its terms) makes 
a certain act or omission absolutely necessary, and sub- 
;iects a contravention of its provisions to a penalty A 
directory statute (generally affirmative in its terms) 
recommends a ceitam act or omission, but imposes no 

^ A short title has been occasionally given by retiospection to an 
Act which did not originally possess it For instance, the Conveyanc- 
ing Act, 1881, enacts that the Act of 5 and 6 Will IV c 62, the 
original title of which is of unwieldy length, may be cited for the 
futuie as the Statutory Declarations Act, 1835 In some cases the 
title has been changed Thus the name of the Summary Procedure 
(Scotland) Act, 1864, was changed in 1881 to that of the Summary 
Jurisdiction Act, 1864 

^ This opinion canies out to a certain extent tiie view of Locke, 
who m Article 79 of his Carolina Code recommended the determination 
of Acts of the legislature by effluxion of time aftei a hundred jears 
from their enactment 
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I penalty on non observance of its provisions To deter- 
mine whether an Act is imperative or directory the Act 
itself must be looked at, and many nice questions have 
arisen on the application of the rule of law to a paiticular 
case 

Enabhng statutes are those which enlarge the common 
law, while disabling statutes restrict it This division is 
to some extent coincident with that into beneficial and 
penal Declaiatory statutes, oi those simply in affirmance 
of the common law, were at one period not uncommon, 
but they are now practically unknown The Statute of 
Treasons of Edward III is an example of such a statute 
Statutes are sometimes passed in oider to overrule specific 
decisions of the couits Examples are the Factois Act, 
1877, the Territorial Waters Jurisdiction Act, 1878, the 
Sale of Food and Drugs Act, 1879 

The construction or inteipretation of statutes depends 
partly on the common law, paitly on statute The main 
rules of the common law, as gathered from the best authori- 
ties, are these (1) Statutes are to he construed, not accoid- 
ing to then meie letter, but according to the intent and 
object with which they were made (2) The relation of 
the statute to the common law is to be considered In 
the words of the resolution of the Court of Exchequer m 
Heydon’s Case, 3 Cole's Bep , 7, the points for considera- 
tion aie — “1, What was the common law before the 
making of the Act ^ 2, What was the mischief and defect 
against which the common law did not provide ^ 3, What 

remedy the parliament hath resolved and appointed to 
cure the disease of the Commonwealth 'Z 4, The true 
leason of the remedy ” (3) Beneficial or remedial statutes 

are to he liberally, penal more strictly, construed (4) 
Other statutes in pai i unatei la aie to be taken into con- 
sideration (5) A statute which treats of persons of 
inferior rank cannot by general words be extended to 
those of superior rank (6) A statute does not bind the 
crown, unless it be named therein (7) Where the pio- 
vision of a statute is general, everything necessary to 
make such provision effectual is implied. (8) A later 
statute repeals an earliei, as far as the two are repugnant, 
but, if they may stand together, repeal will not he pre- 
sumed (9) There is a presumption against creation of 
new or ousting of existing jurisdictions, against impairing 
obligations, against retrospective effect, against violation 
of international law, against monopolies, and in general 
against what is inconvenient or unreasonable (10) If a 
statute inflicts a penalty, the penalty imphes a prohibition 
of the act or omission for which the penalty is imposed 
Whether the remedy given by statute is the only one 
depends on the words of the particular Act In some 
cases an action or an indictment will lie , in others the 
statutory remedy, generally summary, takes the place of 
the common law remedy. In some few mstances the 
courts have construed the imposition of a penalty as 
opeiatmg not to invalidate a contract but to create a tax 
upon non-compliance with the terms of the statute 
What may be called the statutory rules of construction 
provide, inter aim, that any Act referring to England 
includes Wales and Berwick-upon-Tweed (20 Geo II c 
42), and that all woids importing the masculine gender 
shall he taken to include females, and the singular to 
include the plural and the plural the singular (13 & 14 
Vict c 21, § 4) The same Act further provides that, 
where any Act repealing in whole or in part any former 
Act 13 itself repealed, such last repeal shall not revive the 
Act or provisions before repealed unless words be added 
to that effect (§ 5), and that, wherever any Act shall he 
made repeahng in whole or in part any former Act and 
substituting some provision or provisions instead of the 
provision or piovisions repealed, such provision or pro- 
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■visions so repealed shall remain in force until the suh- 
stitnted provision or provisions shall come into operation 
by force of the last Act (§ 6) hTumerous interpretations 
of particular words are contained in Acts of Parbament, 
either general, as “month,” “county,” “ land,” and other 
words in 13 and 14 Vict c 21, § 4, or for the purposes of 
the Act, as “ settlement ” for the purposes of the Settled 
Land Act, 1882 

The earher Acts aie generally simple in character and 
language, and comparatively few m number At present 
the number passed every session is enormous, in the 
session of 1885 it -was 80 general and 190 local and 
personal Acts Without going as tar as to concede with 
an eminent legal authority that of such legislation three- 
fourths IS unnecessary and the other fourth mischievous, 
it may be admitted that the immense library of the 
statutes would be but a trackless desert without trust- 
worthy guides Eevision of the statutes was evidently 
regarded by the legislatuie as desirable as early as 1563 
(see the preamble to 5 Eliz c 4) It was demanded by a 
petition of the Commons in 1610 Both Coke and Bacon 
were employed for some time on a commission for revision 
At times Consolidation Acts in the nature of digests of 
law (generally amending as well as consolidating) were 
passed, such as the Merchant Shipping Act, 1854, and the 
Criminal Law Consolidation Acts of 1861 The most 
important action, however, was the nomination of a 
revision committee by Lord Chancellor Cairns in 1868, 
the practical result of which has been the issue of an 
edition of the Hevmd Statutes in eighteen volumes, bunging 
the revision of statute law dowa to 1878 This edition is 
of course subject to the disadvantage that it becomes less 
accurate eveiy year as new legislation appears An index 
to the statutes which aie still law is published about every 
three years by the Council of Law Reporting 

The principal statutes may be classified under various 
heads according to the matter with which they deal It 
should be remembered at the same time that many of 
them — Magna Carta, for example— might fall with equal 
correctness under more than one head A division, con- 
venient, if not exhaustive, would be into historical, con- 
stitutional, legal, and social 

jfftsioj ical — Under this head would come those Acts 
which to a greater or less extent maik impoitant epochs 
in the national history, such as the Statute of Ehuddlan, 
the Acts of Union defining the relations of Wales, Scotland, 
and Ireland to England, the Act of Settlement, the Stamp 
Act of 1765 — ^the proximate cause of the revolt of the 
American colonies, — the Acts abolishing the slave tiade 
and the corn laws, and those defining the position of 
dependencies, snch as the Act for the Better Government 
of India, 1858, and the British Horth America Act, 1867 

GonsUtuhonal — The principal Acts of this class would 
he Magna Caita, the statutes De Tallagw non Concedendo 
and De PiserogaUva liegis and those dealing with moit- 
main and treason, the Petitiou of Eight, the Bill of 
Rights, the Septennial Act, the Royal Marriage Act, the 
Mutiny, Militia, ISTaval Discipline, and Eoreign Enlist- 
ment Acts, and the Acts afEecting the parliamentary 
franchise fiom the time of Henry VI to the Redistri- 
bution of Seats Act, 1885 Under this head too might 
be placed the numerous Acts dealing with the question of 
religion Some of the more interesting of these are the 
Arkcuh Glen, the Statutes of Provisors, the Acts of Henry 
VIII. abolishing monasteries, the Acts of Supremacy and 
Uniformity of Henry VIH , Elizabeth, and Charles II , 
the Toleration, Catholic Emancipation, Tithe Commuta- 
tion, Church Discipline, Public Worship Regulation, Lush 
Church, and Scottish Patronage Abolition Acts j 

Legal. — The most important of this class are perhaps | 


the Statutes of Qma Emptores and De Dorns, the Statutes 
of Uses and of Wills, the Statutes of Limitation, the 
Statute of Erauds and its amendments, the Fines and 
Eecovenes Act, the Conveyancing, Settled Land and 
Settled Estates, and Married Women’s Property Acts, and 
the Acts for the amendment of procedure, eg, the 
Chancery Amendment, Common Law Procedure, Judica- 
ture, and Appellate Juusdiction Acts 

Socnal — Social legislation (other than mere sumptuary 
laws) IS of comparatively modem introduction Among 
earher instances are the Statute of Labourers of Edwaid 
III and the Poor Law of Elizabeth More modem 
examples are the Factory, Public Health, and Aitisans’ 
Dwelhngs Act, and, perhaps greatest of all, the Education 
Acts Besides these theie are the Acts dealing with 
patent, copyright, summary jurisdiction, fiiendly and 
building societies, trades unions, savings banks, theatres, 
commons preservation, and agricultuial holdings Acts 
which have trade for their special object are the Bank 
Charter, Meichant Shipping, Bills of Lading, Bills of 
Exchange, Crossed Cheques, Factors, Stamp, Licensing, 
Bankruptcy, and Trade Marks Acts 

The chief editions of the statutes are the Statutes of 
the JRealm printed by the queen’s printers, Rufihead’s, and 
the fine edition issued from 1810 to 1824 in puisuance of 
an address from the House of Commons to Geoige III 
The safest authority is of course the Revised Statutes 
Chitty’s collection of statutes of piactical utility is a use- 
ful compilation Among the earlier works on statute law 
may be mentioned the readings on statutes by great 
lawyeis, such as the second volume of Coke’s Institutes, 
Bacon’s Beading on the Statute of Uses, Baiiington’s 
Obseivations on the moie Ancient Statutes fjom Magna 
Caita to the SI Jac I c 27 (5th ed 1796), and the 
Introduction to Blackstone’s Commentaries Among the 
later works aie the tieatisos of Dwarns (2d ed 1848) and 
Sir P B Maxwell (2d ed 1883) on the intorpietation 
of statutes, and Sir H Thring’s Practical Legislation, or 
the Composition and Language of Acts of Rai hament, 

Scotland — TIio statutes of the Scottish pailmment bofoio the 
Union diffoiedfiomtlie English statutes in two impoitant respects, 
— they were passed by the estates of the kingdom sitting togethei 
and not in sopaiato Houses, and fioni 1367 to 1690 they weie dis- 
cussed only aftei piolimiiiaiy considciatioii by the Loids of 
Aiticles An Act of the Scottish pailianient may m eeitain cases 
cease to be binding by desuetude “To bung an Act of Pailia- 
ment like those wo aio dealing ivitli” (i c , the Sabbath Piofaua- 
tion Acts) “into what is called in Scotch kx\\ the condition of 
desuetude, it must ho shown that the offence pioliibited is not 
only piactised without bouig checked, but is no loiigoi considered 
01 dealt with in this countiy as an ollonco against law” (Lord 
Justice Geiieial Inghs in Bute's Case, 1 Oouper’s Map ,, 495) Acts 
of the inipeiial paihaniont passed since the Biuoii extend in geueial 
to Scotland, unless that countiy bo excluded fiom then opciation 
by oxpiess teirns or nocossaiy implication 
li eland — Oiigiuallj the loid deputy appeals to have held 

f iailiaments at his option, and their Acts woio the only statutory 
aw xvhich. apphed to Ii eland, except as far as judicial decisions 
had fiom. motives of policy extended to that countiy the obliga- 
tion of English statutes. In 1495 the Act of the Insh paihament 
known as Poyning’s Law oi the Statute of Diogheda enacted that 
all statutes lately made in England bo deemed good and effectual 
an Ireland This was constined to mean that all statutes made in 
England prior to the 18 Hen VII weio valid in Ii eland, but none 
of latei date weie to have any opeiation unless Iieland were 
specially named theiein oi unless adopted by the lush paihament 
(as was done, foi instance, by Yelveiton’a Act, 21 and 22 Geo 
III c 48, 1 ) Another aiticlo of Poyning’s Law secured an 
initiative of legislation to the English pxivy council, the Insh 
pailiamcnt having simply a powei of accexitanco oi rejection of 
pioposcd legislation The power of the paihament of Great 
Britain to make laws to hind the people of Iieland was declared 
by 6 Geo I o 5 This Act and the aiticle of Poyning’s Law 
were repealed in 1782, and the short-lived independence of the 
parliament of Iieland was lecognizod by 28 Geo ill c 28 The 
apphcation of Acts passed since the Union as the same as m the 
case of Scotland 
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Qolonies aud Depeiideiicics — Acts of the impenal paorhament do 
not e^.tend to the I&leof Mau, the Channel Islands, or the colonies, 
unless they are^ specially named therein By 28 and 29 Yict c 
63 any colonial law repugnant to the provisions of any Act of 
Parliament extending to the colony is void to the extent of such 
lepugnancy, and no colonial laiv is to be void by repugnancy to 
the law of England unless it be repugnant to sneh an Act of 
Parliament For colonies withont representative legislatures the 
crown usually legislates, subject to the consent of parbament in 
particular cases Foi instance, it was the opinion of the judicial 
committee of the piivy council in 1876 that a cession of British 
territory in India to a native state would probably need the con- 
currence of the imperial parliament (Damodhar Gordhan v Deoram 
Kanji, Law Reji , 1 Appeal Cases, 332) 

United States — By the constitutions of many States English 
statute law, as it existed at the time of the separation from 
Englaud, and as far as it is applicable, has been adopted as pait 
of the law of the States The United States and the State aie not 
hound by an Act of Congress or a State law unless specially named 
The States legislate for themselves ivithin the limits of ^eir own 
constitution and that of the United States Here appears the 
staking diffeience between the binding foice of a statute of the 
United Kingdom and an Act passed by congress oi a State legis- 
lature In the United Kingdom pailiament is supreme, in the 
United States an Act is only of authority if it is m aceoidance 
with the constitution The comts may declare an Act void if it 
contravene the constitution of the United States or of a State, so 
that piactically the Supreme Court of the Uxuted States is the 
ultimate legislative authority Examples of recent cases where 
the constitutionality of an Act has been contested will be found 
under Patmestt and ParviLEGE The restrictions upon legisla- 
tion contained in the constitution of the United States piovide 
against the suspension of the writ of habeas corpus, except in case 
of lebellion or invasion, the passing of a hill of attainder or ex post 
facto law, the imposition of capitation or other direct tax, unless in 
accoidance with a previous article of the constitution, or of a tax 
or duty on exports, the piefeience of the poits of one State over 
those of another, the di awing of money from the treasury except 
by appropriations made by law, and the grant of a title of nobility 
The amended constitution contains fuither limitations, e g , the 
tahmg of private pioperty for public use without just compensa- 
tion, and the abridging of the light of citizens on account oi lace, 
colour, 01 previous condition of servitude State legislation is 

limited by § 10 — “Ko State shall make anything but 

gold and silver com a tendei m payment of debts, pass any hill of 
attaindei, ex postfaUo law, or law impairing the obligation of con- 
tiacts, 01 giant any title of nobility ” The section fmthei foibids 
imposition of duties on imports oi exports oi any duty of tonnage 
without consent of congress State constitutions often eontam 
further restrictions , among the moie usual aie provisions against 
laws with a letrospeetive operation, or impairing the obligation of 
contracts, or dealing with moie than one subject to be expiessed 
in the title The time when a statute is to take effect alter its 
passing is often fixed by State constitutions The statutes of the 
United States weie revised undei the poweis of an Act of Congress 
passed in 1874 (se&s i c 333), and the volume of Eeuised 
(frequently amended since) was issued on Februaiy 22, 1875 
Many of the States have also issued revised editions of their 
statutes The rules of construction aie in general agreement with 
those adopted m England See Sedgwick, Statutoiy Lem 

International Law — The terra statute is used by international 
juiists and civilians to denote the whole body of the municipal law 
of the state In this sense statutes are either real, peisonal, oi 
mixed A leal statute is that pait of the law winch deals directly 
with property, w'hether movable oi immovable A peisonal statute 
has for its object a person, and deals with questions of status, such 
as marriage, legitimacy, oi infnncy A mixed statute affects both 
pioperty and person, or, according to some authorities, it deals 
■with acts and ohlmations Personal statutes are of iiniveisal valid 
ity , real statutes have no extia-temtonal authority The detei- 
mmation of the class undei which a paiticulai law ought to fall is 
one of gieat diflSculty, and one m which theie is often a conflict of 
legal opinion On the whole the division appears to have created 
moie difficulties than it has solved, and it is lejected by Savigny 
as unsatisfactory See Stoiy, Conflict of Laws, §§ 12-16, Philli- 
more, Intemational Law, vol iv ch xvi (J Wf ) 

STATUTE MEBCHAITT and STATUTE STAPLE 
were two old forms of security, long obsolete in practice, 
though references to them still occur m some modern 
statutes They were originally permitted only among 
traders, for the benefit of commerce, but afterwards 
extended by 23 Hen VIII c 6 to all subjects, whether 
traders or not The creditor under either form of security 
■was allowed to seize the goods and hold the lands of a 


- S T a 471 

defaulting debtor until satisfaction of Ins debt "While 
he held the lands he was termed tenant by statute mer- 
chant or by statute staple In addition to the loss of his 
goods and lands the debtor was liable to be imprisoned 

STAUNTOH, a city of the United States, the county- 
seat of Augusta county, Viigmia, hes at the foot of the 
Blue Ridge Mountains, on the Lewis Creek (a tributary of 
the Shenandoah), 136 miles west-north-west of Richmond 
It IS the seat of the State lunatic asylum and of the State 
institution for the deaf and dumb and blind, and has 
besides an unusual number of important educational 
estabhshments Iron-works, planmg-mills, and flour-mills 
represent the manufacturing interest The population was 
5120 in 1870 and 66G4 in 1880. 

STAUHTOH, Howakd (1810—1874), Shakespearean 
scholai and writei on chess, was born about 1810 Ho 
was educated at Eton and Oxfoid, but left the university 
without taking a degree and settled lu London, devoting 
much of his attention to the study of the English drama- 
tists of the Ehzabethan age In conjunction with this ho 
also took a great interest in the stage, and as an amateur 
once played Lorenzo to the Shylock of Edmund Kean 
Between 1857 and I860 he edited in monthly parts an 
edition of Shakespeare published by Boutledge, which 
i has been several times reissued, and must be ranked as 
superior, as regards both text and notes, to any jireyiously 
pubhshed His skill as a Shakespearean commentator, 
combining in a remarkable degiee the acuteness and 
caution which qualified him to excel in chess, and dis- 
ciphned to rare perfection by a thorough mastery of the 
literature of the period, is still more strikingly shown in 
his papers in the Athen^xiin on “ Unsuspected Corruptions 
of Shakespeare’s Text,” commenced in October 1872 
These formed part of the materials intended to be made 
use of lu au improved edition of Shakespeare’s ■works 
which he proposed to prepare, but which for a variety of 
reasons was never published In 1864 he published a 
facsimile of the Shakespeaie folio of 1623, and a finely 
illustrated work entitled Memoxials of Bhal^-Sfleme He 
was also the author of the Gieat Schools of England, — an 
Account of the Foundation, JSndowmenis, and Discipline of 
the Chef Semmanes of Learning m JBngland, 1865 An 
account of his career as a chess-player, and a notice of his 
chief publications on the game, will he found under the 
heading Chess (vol v pp 601, 60S) He died in London 
22d June 1874. 

STAWAHGEB, a seapoit town of Norway, the adminis- 
trative centre of an “ amt ” of the same name (iiopulation 
114,164 in 1876), is situated on the west coast, on the 
south side of a beautiful fjord, about 127 miles north-'v^est 
of Christiausand A railway to connect Stavanger with 
Christiania has been planned, but as yet only the terminal 
portions have been constructed, the Stavaugei portion, 
which runs south to Ekeisund for 47 miles, being opened 
m 1878 The town is for the most pait a collection of 
narrow and irregular streets, hut signs of the wealth 
acquired by its shipping trade and herring fisheiy appear 
in the well-built stone houses erected since the great fire 
of 1860. In 1884 314 vessels {70,006 tons) entered the 
harbour and 267 (57,479 tons) cleared. Though the 
bishop’s see was removed fiom Stavanger to Chiistiausaud 
ml685, the old cathedral of St Swithun’s, founded by the 
English bishop Beinald in the end of the 11th century, and 
rebuilt after being burned down in 1272, still remains, and, 
next to the cathedial of Trondhjem, is the most interesting 
piece of Gothic architecture in Norway The old episcopal 
palace of Kongsgaaxd is now a Latin school The comi 
munal hospital is an important institution The town 
dates from the 8th or 9 th century and became the seat 
of a bishopric in the ISth, In 1801 the population of 
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Stavanger was only 2500; by 1855 it was 12,000, and. 
by 1875 20,350 

STA.YB.OPOL, a government of Northern Caucasia, 
llussia, having an area of 26,530 square miles, and a 
population (lapidly increasing by Eiissian immigTation) 
last returned at 637,893 It is bounded by Astiakhan 
and the piovince of the Don Cossacks on the N , Kuban on 
the W , Terek on the S , and the Caspian Sea on the E , 
occupying the eastern pait of the broad plains and steppes 
which fiinge the mam chain of Caucastjs (j ^ tbe 
north In the western pait of the government a broad 
undulating swelling, ranging fiom 1500 to 2000 feet 
above sea-level, extends northwards from the central 
mountain chain , in the southern part of this swelling, in 
the vicinity of Pyatigorsk, theie is a group of sixteen 
mountains, 2800 to 4000 feet in height— the Beshtau,— 
which, as shown by Abich, ought to he considered as a 
porphyritic upheaval which took place at a point wheie 
the two piedommant directions m Caucasus (south west to 
north-east and south-east to north-west) meet Northward 
and eastuaid of the above plateau are extensive steppes, 
from 400 to 200 feet above the sea, having gentle slopes 
both to the noi th (to the depression of the Many tch) and 
to the east (towards the low and dry steppes of the Caspian 
littoral) The geological stnictuie of Stavropol is most 
interesting The mountains in the southern paits of 
Pyatigorsk consist of tiachytio poiphyries and volcanic 
locks Numberless hot mmeial springs (see Pvatigoesk) 
occui in this group, and earthquakes are most common in 
the legion A broad belt of Miocene deposits, represented 
by the “ steppe limestone ” with Mactra jpodolioa, giidles 
the hilly tracts, attaining a bieaclth of 40 miles oi rathei 
more , while the remainder of the steppes, which gently 
slope towards the Many tch and the Caspian, aie occupied 
by the Post-Tertiary Caspian formation (loess) 

Staviopol IS chiefly watered by the Kuma and its 1 
tnbutaiies (Podkumok, Karamyk, Buivola, &c), its basin 
being the most fertile part of the province, but the 
evaporation is so great that the Kuma never reaches the 
Caspian except lu spring The Mauyteh is less a river 
than a senes of lakes occupying a depiression which formerly 
was a connecting channel between the Black Sea and the 
Caspian This channel has two slopes, the eastern some- 
times dischaigmg its scanty water-supply into the Kuma, 
while on tlie western slope the elongated lakes which fill 
up the depression diain into the Don, reaching it, hovvevoi, 
only during spiing. Two Yegoilyks (Gieat and Middle), 
the Kalaus, and the Tchogia (temporaiy tributanos of the 
Manytch) water the west part of Stavropol , while the 
Yeya and the Barsukly — a tributaiy of the Kuhaii — use 
m the district of Pyatigoisk On the whole, iriigation is 
scanty, and m the eastern steppes water is supplied only 
by cisterns Besides the few lakes of the Manytch depres- 
sion, theie are many smaller salt lakes around the Caspian 
Timber is scarce, even m the hilly tracts 

The climate is severe Although Stavropol and Pyati- 
gorsk both have an average yearly tempoiature of 48” 
Fahr , fiosts of -22° Falir are not uncommon, and the 
average winter temperature is only 28“ 7 at Staviopol 
(January, 25°, July, 71“). Yellow and other endemic 
lovers, sometimes very severe, aie common on the low 
banks of the Kuma and Manytch 
The region is traversed by both the great highways 
along the western shore of the Caspian (the Vladikavkaz 
and the Dei bent routes), and accordingly several nations 
in then migrations have left stragglers on the steppes of 
Stavropol Thus we now find in these steppes Lamaite 
Kalmucks (about 10,000), Mohammedan Turcomans and 
Nogais (together abont 60,000), as well as less con- 
siderable remains of several other tribes On the other 
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hand, immigrants from Great and Little Kussia, Poles, 
Geimans, Esthonians, Greeks, and even a few Scots (m 
a colony close to Pyatigorsk) have settled in the most 
fertile and best watered paits of Stavropol in the course 
of the present century The Eus&ian population is giow- 
ino- very rapidly, and aheady numbers upwards of 
50l),000 

There aie three administrative districts, the chief towns 
of winch are Stavropol (35,470 inhabitants m 1884), Pyati- 
gorsk (11,115), and Alexandrovskaya (8710), and a terri- 
tory of nomad natives which occupies moie than two-fifths 
of the entire area of the government 

The educational returns for 1883 show 7 gymnasiums 
and “leal schools,” with 3081 boys and 491 girls, and 139 
elementary schools, with only 6310 boys and 1034 giils 

Agncultuie is the duet oeoiipation of the settled i^opulation, and 
so large is the hauest that no less than 16,000 labomeis, attiactcd 
by high wages, come amnially fiom Eniopean Russia to assist in 
I gatheiing in the ciops Laige amounts ot com aie expoited both 
to the luountaiiious clistncts of Caucasus and to Russia (Eostoll- 
[ on-the-Don) Oattlo-bi coding is engaged in veiy laigelv, not only 
by the Kalmucks, Tuicoinans, and Kogais, but also by the Russians 
I In 1884 Stavropol had 154,000 hoises, 808,500 cattle, 2,640,000 
! sheep, 45,000 goats, 75,000 pigs, and 7600 camels Cattle and 
lioiSGs, as also wool, liaii, hides, and sheepskins, aie expoited in 
j consideiablo quantities A lomaikable fealmo of Staiiopolis the 
lapid giovvth among the Russian peasant population of a gieat 
vaiicty of domestic tiades both for local supply and foi oxpoitation 
Silk warns aie now w oven in the villages to such an extent as to 
I hecomo an impoitant aiticle of expoit to Russia Many other potty 
tiades have alao giown up of late, such ns -vauous kinds of cotton- 
weaving, the maiiufactino of leathei waios, small metallic warns, 
and so on Manufactincs pioper (chiefly distillation) employed 
some 1000 persons in 1870, and then pioduco was estimated at 
about jEI 40,000 pei annum Since that time they have slowly 
expanded A busk liado is earned on in the above-mentioned 
ai tides of expoit, and twonty-nmo village fans show an aggiogato 
annual lotiu 11 of iicaily £300,000 

Histoiy — The noxthein slopes of Caucasus began to be colonized 
by Russians at avciy eailypeiiod, and as eaily as the 11th ceiit- 
iiiy part of the teiiitoiy now occupied by Staviopol was known 
to Russian annalists as the Tnnitarakari principality, winch had 
Russian piinces A new attempt to colonize Noith Caucasus w'as 
made in the 16tli centiiiy, uiulei Ivan the Toiiiblo, who nininod 
a Kabaidian piincess Tins W’as again niisuccessful, and it was 
not till 1711 that Russia began icgulaily to colomzo the teuitoiy 
by Cossack settlements The mihtaiy colonization was continued 
dunng the whole of last ecntmy, Ki/lai was founded in 1730,, 
Staviopol in 1776 oi 1777 Immense tiacts weie given by 
Catheiine II to her couitreis, who began to people them with 
seifs bi ought iiom Russia The flow of iiiuingi ants lapidly 
increased as soon as peace was rnmly established, and it is still 
on the ineieaso, especially since the emancipation of the serfs, sO' 
that Staviopol is lapidly becoming a Russian piovince, with a 
compaiatnely luiiited nunibei ol natives in tlio steppes of its 
eastern pait 

STAVROPOL, capital of the above province, is situated 
on a plateau 2000 feot above the sea, on the northern 
slope of the Caucasus, 3 GO miles to tiro north-west of Tiflis 
and 914 miles from Moscow It is connected by rail with 
Rostoff-on-the-Don Although founded only in 1776 for 
military purposes, it has rapidly giown, and has now a 
population of 35,500, while it is one of the best built 
provincial towns of the Russian empire It has wide 
streets, and its houses are mostly of stone, large gardens 
surround the houses, and numerous farms and gardens 
occupy the teiiitoiy (nearly 50,000 acres) belonging to 
the town It is well provided with educational institu- 
tions, there being four gymnasia for boys and girls and 
several primary schools Nearly all the manufactures of 
the province are concentrated in Staviopol The trade is 
consideiable, lai'ge nmnbois of cattle (moie than 35,000 
head annually) being sent to Moscow and St Petersbuig, 
while tallow and more than 15,000 sheepskins are expoited 
ma Rostoff to Russia Corn is also exported to the value of 
nearly £300,000, while maiiufactuied wares are imported 
to the value of nearly £150,000 Aimeiuan, Georgian, and 
Persian merchants cany on a lively tiacle in local wares 
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1 A Heat-En'Gine is a macliiae inwliicliheat i3 employed 

to do meclianical work In all practical heat-eugines, 
work IS done thiough the expansion by heat of a fluid which 
ovei comes resistance as it expands — m steam-engines by 
the expansion of water and water-vapour, in air-engines by 
the expansion of hot air, in gas-engines by the expansion of 
a burnt mixtiue of dii and gas One of the most simple 
and histoiically one of the oldest types of heat-engmes are 
guns, in which heat, generated by the combustion of an ex- 
plosive, does work in giving eneigy of motion to a projec- 
tile But guns difier so widely fiom all other types, both 
in then puipose and in their development, that it is con- 
venient to leave them out of account in treating of engines 
which may seive as prime movers to other mechanism 

I Early History op the Steam-Engeti 
2 The eailiest notices of heat-engines are found in the 
Fneumatica of Heio of Alexandria (c 130 bc) Two 
contrivances desciibed there deserve mention One is the 
leolipile, a steam reaction-turbine consisting of a spheiical 
■vessel pivoted on a central axis and supplied with steam 
through one of the pivots The steam escapes by bent 
pipes facing tangentially in opposite directions, at opposite 
ends of a diameter perpendicular to the axis The globe 
1 evolves by reaction from the escaping steam, just as a 
Barkei’s mill is driven by escaping water Another 
apparatus desciibed by Hero (fig 1)^ is interesting as the 
prototype of a class of 

Km 
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engines which long after- 
wai ds becamepractically 
important A hollow 
altar containing au is 
heated by a file kindled 
on it , the air in expand- 
ing drives some of the 
water contained in a 
spherical vessel beneath 
the altar into a bucket, 
which descends and 
opens the temple doors 
above by pulling round 
a pair of vertical posts 
to which the doors are 
fixed men the fiieis 1 -Heio’s Apparatus, iso b c 

extinguished the air cools, the water leaves the bucket, and 
the doors close In another device a jet of water driven 
out by expanding au is turned to account as a fountain 
3 Erom the time of Hero to the ITth century there is 
no progress to record, though here and there vve find 
evidence that appliances like those described by Hero were 
used for trivial purposes, such as organ-blowing and the 
turning of spits The next distinct step was the publica- 
tion in 1601 of a treatise on pneumatics by Giovanni Bat- 
tista della Porta, in which he shows an apparatus similar 
to Hero’s fountain, but with steam instead of air as the 
displacing fluid Steam genet ated m a separate vessel 
passes into a closed chamber containing water, from which 
a pipe (open under the water) leads out He also points 
out that tlie condensation of steam in the closed clmmber 
may be used to produce a vacuum and suck up water from, 
a lower level lu fact, his suggestions anticipate very fully 
the engine which a century later became m the hands of 
Savery the earbest commercially successful steam-engine 


^ Prom Greenwood’s translation of Hero’s Pneumaitca 


In 1615 Solomon de CaUb gives a plan of forcing up watei Be Cau 
by a steam fountain which diffets fiom Della Porta’s onlj 
in having one vessel serve both as boiler and as displace- 
ment-chamber, the hot watei being itself raised 

i Another line of invention ■was taken by Giovanni Branca, 
Branca (1629), who designed an engine shaped like a 
water-wheel, to be diiven by the impact of a jet of steam 
on its vanes, and, m its tuin, to dnve other mechanism 
for vaiious useful purposes But Branca’s suggestion was 
unproductive, and we find the course of invention revert 
to the line followed by Della Porta aucl De Cans 

5 The next contributor is one whose place is not easily Marqui 
assigned To Edward Somerset, second marquis of Woi-ofWoi 
cestei, appears to be due the credit of making the first ’ 
useful steam-engine Its object was to raise water, and it ^ 
woiked probably like Della Porta’s model, but with a pair 

of displacement-chambers, from each of which alternately 
water was forced by steam fiom an independent boiler, oi 
perhaps by applying heat to the chamber itself, while the 
othei vessel was allowed to refill Lord Woicester’s de- 
scription of the engine in his Centii7y of Inventims (1663) 

IS obscure, and no drawings are extant It is therefore 
difiacnlt to say whether there weie any distinctly novel 
featuies except the double action , in particular it is not 
clear whether the suction of a vacuum was used to laise 
water as well as the direct presvuie of steam An eugine 
of about two horse-power 'svas in use at Vauxliall in 1656, 
and the walls of Eaglan Castle contain traces of anothei, 
but neithei Worcester’s efforts nor those of his widow were 
successful in securing the commeicial success of his engine 

6 This success was leserved foi Thomas Savery, who Saven 
in 1698 obtained a patent for a water-raising engine, 1698 
shown in fig 2 Steam is admitted to one of the oval 
vessels A, displacing watei, which it drives grn 
up through the check-valve B When the fj 
vessel A is emptied 
of water, the sujiply 
of steam is stopped, 
and the steam al- 
ready there is con- 
densed by allowing 
a jet of cold water 
from a cistern above 
to stream over the 
outer surface ot the 
vessel This pro 
duces a vacuum and 
causes watei to be 
sucked up through _ 
the pipe C and the 
valve D Mean- 
while, steam has 
been displacing 
water from the other ^ 
vessel, and is ready 
to be condensed 

there The valves B and D open only upwaids The 
supplementary boiler and furnace E are for feeding water 
to the mam boiler , E is filled while cold and a fire is 
lighted under it, it then acts like the vessel of De Cans 
in forcing a supply of feed-water into the main boilei E 
The gauge-cocks G, G are an interesting feature of detail 
Another form of Savery’s engine had only one displacement- 
chamber and 'worked intermittently In the use of arti- 
ficial means to condense the steam, and in the apphcation. 

XXII — 6o 
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of tlie vacuum, so formed to laise water by suction from a 
level lower tbau that of the engine, Savery’s engine was 
probably an improvement on Worcester’s , m any case it 
found what Worcester’s engine had failed to find, — consider- 
able emijloyment in pumping mines and in lai&mg water 
to supply houses and towns, and even to drive watei- 
wheels A seiions difiiculty which prevented its general 
use in mines was the fact that the height through which 
it would lift water was limited by the pressure the boiler 
and vessels could bear Pressures as high, as 8 or 10 
atmospheres were employed — and that, too, without a 
safety-valve— but Savery found it no easy matter to deal 
with high-pressure steam , he complains that it melted his 
common solder, and forced him, as Desaguheis tells us, 
“to be at the pains and charge to have all his joints 
soldered with spelter ” Apart from this drawback the 
waste of fuel was enormous, from the condensation of 
steam which took place on the surface of the water and on 
the sides of the displacement-chambei at each stroke , the 
consumption of coal, was, in pioportion to the work done, 
some twenty times greater than in a good modem steam- 
engine In a tract called The Ilmej’s Fnend, Saveiy 
alludes thus to the alternate heating and cooling of the 
watei-vessel “On the outside of the vessel you may see 
how the water goes out as uell as if the vessel were trans 
parent, for so far as the steam continues within the vessel 
so far IS the vessel diy without, and so veiy hot as scarce 
to endure the least touch of the hand But as far as the 
water is, the said vessel will be cold and wet wheie any 
water has fallen on it , which cold and moisture vanishes 
as fast as the steam in its descent takes place of the water ” 
Before Saveiy’s engine was entuely displaced by its suc- 
cessor, Newcomen’s, it was improved by Desaguliers, who 
applied to it the safety valve (invented by Papin), and 
substituted condensation by a jet of cold water witlun the 
vessel for the surtace condensation used by Saveiy 

7 So early as 1 GTS the use of a piston and cylinder (long 
before known as applied to pumps) in a heat engine had been 
suggested by J ean Heautefeuille, who proposed to use the 
ezplosiou of gunpowdei either to laise a piston oi to force 
up watei, or to produce, by the subsequent cooling of the 
gases, a partial vacuum into which water might be sucked 
up Two years later Huygens described an engine in which 
the explosion of gunpowder in a cylmdei expelled part of the 
gaseous contents, after which the coobng of the lemaindei 
caused a piston to descend under atmospheiic pleasure, and 
the piston in descending did work by laising a weight 

8 In 1690 Denis Papin, who ten years before had 
invented the safety-valve as an adjunct to his “digestei,” 
'suggested that the condensation of steam should be em- 
ployed to make a vacuum under a piston previously raised 
by the expansion of the steam Papin’s was the earliest 
cylinder and piston steam-engine, and his plan of using 



hia scheme was made unworkable by the fact that he pro- 
posed to use but one vessel as both boiler and cylinder 


A small quantity of water was placed at the bottom of a 
cylinder and heat was applied When the piston had risen 
the fire was removed, the steam was allowed to cool, and 
the piston did work in its down-stroke under the pressure of 
the atmosphere After hearing of Savery’s engine in 1705 
Papin turned his attention to improving it, and devised a 
modified form, shown in fig 3, m which the displacement- 
chamber A was a cylmdei, with a floating diaphragm or 
piston on the top of the water to keep the water and steam 
from direct contact with one another The water was de- 
livered into a closed air-vessel B, from which it issued m 
a continuous stream against the vanes of a watei-uheel 
After the steam had done its woik in the displacement- 
chamber it was allowed to escape by the stop-cock C instead 
of being condensed Papin's engine was in fact a non-con- 
densmg single-acting steam-pump, with steam-cylinder and 
pump-cylmder in one A curious feature of it was the heater 
D, a hot mass of metal placed in the diaphragm for the pur- 
pose of keeping the steam diy Among the many inventions 
of Papin was a boiler with an internal fire-box, — the eailiest 
example of a construction that is now almost uriiveisal ’• 

9. While Papin was thus going back from his first New- 
notion of a piston-engine to Savery’s cruder type, a new cornea’s 
inventoi had appeared who made the piston-engme 
practical success % sepaiating the boiler from the cylinder 
and by using (as Savery had done) aitificml means to con- 1705 ’ 
dense the steam This was Newcomen, who in 1705, with 
his assistant Cawley, gave the steam-engine the foim 
shown m fig 4 Steam admitted from the boiler to the 
cyhnder allowed the piston to be 
raised by a heavy counteipoise ^ 
on the othei side of the beam 
Then the steam- 
valve was shut and 
a jet of cold water 
entered the cylinder 
and condensed the 
steam The piston 
was consequently 
f Diced down by the 
piessuie of the at- 
mosphere and did 
work on the jramp 
The next entiy of • 
steam expelled the ‘ 
condensed water 
fiom the cylinder 
thiough an escape 
valve The piston was kept tight by a layer of walei on 
its uppei surface Condensation was at first effected by 
cooling the outside of the cylinder, but the accidental leak- 
age of the packing watei past the piston showed the advan- 
tage of condensing by a jet of injection watei, and this plan 
took the place of smface condensation The engine used 
steam whose pressure was little if at all greater thau that 
of the atmosphere , sometimes indeed it was worked with 
the manhole M off the boilei 

10 About 1711 Newcomen’s engine began to bo mtro- Self- 
duced for pumping mines, and m 1713 a boy named 
Humphiey Potter, whose duty it was to open and shut the 
valves of an engine he attended, made the engine self- potier, 
acting by causing the beam itself to open and close the Beigliton, 
valves by suitable cords and catches Potter’s iiiclo device 1^^13-18 
was simplified m 1718 by Henry Beighton, who suspended 
from the beam a rod cdlod the plug-tree, which worked 
the valves by means of tappets By 1725 the engine was 
in common use in collieries, and it held its place without 
matenal change for about throe-quarters of a century in 
’ ]?oi an. account of Papin’s inventions, see Ins Li/e and Lettm, by 
Dr E Garland, Berlin, 1881 
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all Fear the close of its career the atmospheric engine 
was much improved in its mechanical details by Smeaton, 
who built many large engines of this type about the year 
1770, just after the great step which was to make Few- 
comen’s engine obsolete had been taken by James Watt 
Compared with Savery’s engine, Fewcomen’s had (as a 
pumpmg-engine) the great advantage that the intensity of 
pressure in the pumps was not in any way limited by the 
pressure of the steam It shared with Savery’s, in a 
scarcely less degiee, the defect alieady pointed out, that 
steam was wasted by the alternate heating and cooling of 
the vessel into which it was led Though obviously cap- 
able of more extended uses, it was m fact almost exclu- 
sively employed to raise water, — m some instances for the 
purpose of turning water-wheels to drive other machinery 
Even coutemporaiy wiiteis complain of its “vast con- 
sumption of fuel,” which appears to have been scarcely 
smaller than that of the engine of Savery 
11 In 1763 James Watt, an instrument maker in 
Glasgow, while engaged by the university in repaiung a 
model of Newcomen’s engine, was struck with the waste 
of steam to which the alternate chilhng and heating of 
the cylinder gave use He saw that the lemedy, in his 
own words, would he in keeping the cylinder as hot as 
the steam that enteied it With this view he added to 
the engine a new oigan — an empty vessel separate from 
the cylindei, into which the steam should be allowed to 
escape from the cylindei, to be condensed theie by the 
application of cold water eithei outside oi as a jet To 
preserve the vacuum in lus condenser he added a pump 
called the air-pump, whose function was to pump from it 
the condensed steam and water of condensation, as w'ell as 
the air which would otherwise accumulate by leakage or by 
being brought in with the steam oi with the injection water 
Then as the cylinder was no longer used as a condenser 
he was able to keep it hot by clothing it with non-con- 
ducting bodies, and in paiticular by the use of a steam- 
jacld^ or lajer of hot sieam between the cylinder and an 
external casing Further, and still with the same object, 
he covered in the top of the cylinder, taking the piston-rod 
out through a steam-tight stuffing-box, and allow’ed steam 
instead of air to pi ess upon the piston’s upper surface 
The idea of using a sepaiate condenser had no sooner 
occurred to Watt than he put it to the test by constructing 
the apparatus shown m fig 5 There A is the cylinder, B 
a surface condenser, and C the 
air-pump The cyhnder was filled 
with steam above the piston, and 
a vacmim was formed in the sur- 
face condenser B On opening 
the stop-cock D the steam lushed 
over from the cyhnder and was 
condensed, while the piston rose 
and hfted a weight After seve- 
ral trials Watt patented his im- 
provements in 1769, they are 
described in his specification in 
the following words, which, apart from then immense 
historical interest, deserve careful study as a statement of 
juinciples which to this day guide the scientific develop- 
ment of the steam engine — 

"My metkod of lessening the consumption of steam, and conse- 
■ qtiently fuel, in hre-engines, consists of the following piinciples — 
“Mrst, That vessel in which the poweis of steam are to be 
employed to woik the engine, which is called the cylinder in 
common file engines, and which I tall the steam vessel, must, 
duimg the whole time the engine is at work, be kept as hot as the 
steam that enters it, first by enclosing it m a case of wood, or any 
other mateiials that transmit heat slowly , secondly, by surround- 
ing it with steam oi othei heated bodies, and, thirdly, by suffeiing 
neither water nor any other substance colder than the steam to 
enter or touch it during that time 



^Seco/idl]/, In engines that are to be woiked wholly or partial! j 
by condensation of steam, the steam is to be condensed in vessels 
distinct from the steam vessels oi cjhndeis, althougli occasionally 
communicating with them, these vessels I call condenseis, and, 
whilst the engines are woikmg, these condenseis ought at least to 
be kept as cold as the air in the neighhouihood of the engines, b} 
application of water or othei cold bodies 

^‘‘Thitdly, "Whatever an oi othei ehstic vapoui is not condensed 
by the cold of the condensei, and may impede the woikmg of 
the engine, is to be diawn out of the steam- vessels oi condenseis 
by means of pumps, wiought by the engines themselves, oi 
otherwise 

Fourthly, I intend m manj cases to employ the expansive force 
of steam to piess on the pistons, oi whatevei may be used instead 
of them, in the same manner in which the picosme of the atmo- 
spheieis now emplojedm common fire engines In cases where 
cold watei cannot be had in plenty, the engines may be wrought 
by this foice of steam only, hy dischaigiug the steam inio the air 
aftei it has done its office 

“Siiihly, I intend in some cases to apply a degree of cold not 
capable of leduciug the steam to watei, hut of conti acting it con 
sideiably, so that the engines shall be woiked by the alternate 
expansion and contiaction of the steam 

Lastly, Instead of using water to lender the pistons and other 
paits of the engine an and steam tight, I employ oils, wax, resin 
ous bodies, fat of animals, quicksilv er and other metals in then 
fluid state ” 

The fifth claim was for a lotaiy engine, and need not 
be quoted lieie 

The “common fire-engine” alluded to was the steam- 
engine, 01 , as it was mote geneially called, the “atmo- 
spheric” engine of Fewcomeu Enormously important 
as Watt’s first patent was, it resulted for a time in the 
pioduction of nothing more than a greatly improved 
engine of the Newcomen type, much less wasteful of 
fuel, able to make faster stiokes, but still only suitable 
for pumping, still single-acting, with steam admitted 
duiing the whole stroke, the piston, as bpfoie, pulling 
the beam by a chain working on a circular aic The 
condenser was generally woiked by injection, but Watt 
lias left a model of a surface condensei made up of small 
tubes, m every essential lespect like the condensers now 
used in maiiue engines 

12 Fig 6 IS an example of the Watt pumping-engine Watt’s 
of this period It should be noticed that, although the pumpmg 
top of the cylinder is 
closed and steam has ac- 
cess to the upper side of 
the piston, tins os done 
only to keep the cylinder 
and piston 
warm The 
engine is stiE 
single-actmg ; 
the steam in 
the upper side 
merely plays 
the part which 
was played 
in Fewcom- 
en’s engine 
by the atmo- 
sphere, and it 
IS the lower 
end of the 
cyhnder alone 
that is ever 
put in commu- 
nication with 
the condenser 

Therearethree ^ ^ 

, Fig e— Watt’s Single-Actmg Engine, 17Ca 

valves, — the 

“steam” valve a, the “equilibrium ” valve 5, and the “ex- 
haust” valve c At the beginning of the down-stroke c is 
opened to produce a vacuum below the piston and a is 
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opened to admit steam above :t At the end of the down- 
stroke a and t are shut and 6 is opened This puts the 
two sides in ea[uilibnu.mj and allows the piston to be pmlled 
up by the pump-rod P, which is heavy enough to serve as 
a counterpoise C is the condenser, and A the air-pnmp, 
which discharges into the hot well H, whence the supply 
of the feed-pump F is drawn 

Rotative 13 In a second patent (1781) Watt describes the “ sun- 

engme. and-planet” wheels aad other methods of making the 
engine give continuous revolving motion to a shaft pi o- 
vided with a fly wheel He had invented the ciank and 
connecting-iod foi this puipose, hut it had meanwhile 
been patented by one Pickard, and Watt, rather than make 
terms with Pickard, whom he legarded as a plagiaiist of 
his own ideas, made use of his snn-and planet motion 
until the patent on the crank expired The reciprocating 
motion of eailiei forms had served only for puinpmg , 
by this invention Watt opened up foi the steam-engine a 
thousand other channels of usefulness The engine was 
still single-acting, the connecting lod was attached to the 
Par end of the beam, and that caineJ a counterpoise 
which seiied to raise the piston when steam was admitted 


Double 

action 


Expm 
Sion ot 
steam 


11 In 178d Watt patented two fuither improvements 
of the first importance, both of which he hard invented 
some jeais befoie One was the use of double action, 
that is to say, the application of steam and vacnuni to 
each side of the piston alternately The othei (invented 
as eaily as 1769) ivas the use of steam expansively, in 
other woids the plan (now used in all engines that aim at 
economy of fuel) o± stopping the admission of steam when 
the piston had made only a paib of its stroke, and allow- 
ing the rest of the stroke to he perfouned by the expan- 
sion of the steam already in the cylinder To let the 
piston push as well as pull the end of the beam Watt 
Paiallel devised his so called parallel motion, an arrangement of 
motion links connecting the piston 
rod head with the bei 
such a way as to guide 
the lod to move in a 
veiy neaily straight 
line He furthei added 
the throttle valve, for 
regulating the rate of 
admission of steam, and 
G-over the centrifugal gover- 
uoi nor. a double conical 
pendulum, which con- 
trolled the speed by 
acting on the throttle- 
valve The stage of de- 
velopment reached 
at this timers illus- 
trated by the en- 
gine of fig 7 (fiom 
Stuait’s Ihstonj of 
th Steain-Unrji^ie), 
which shows the 
parallel motion up, 
the governor y, the ^ 

throttle- valve i, and a pair of steam and exhaust valves at 
each end of the cyhndei Among other inventions of 
[iidioa Watt were the “ indicator,” by which diagtams showing 
the relation of the steam-pressure in the cylinder to the 
movement of the piston are automatically drawn , a steam 
tilt-hammer, and also a steam locomotive for oidmaiy 
roads, — but this invention was not prosecuted 
In partnership with Matthew Boulton, Watt caiiied on 
in Bumingliam the manufacture and sale of bus engines 
with the utmost success, and held the field against all 



rivals in spite of severe assaults on the validity of his 
patents Notwithstanding his accurate knowledge of the 
advantage to be gained by using steam expansively he 
continued to employ only low pi essures— seldom more 
than 7 per squaie inch over that of the atmosphere 
His boilers were fed, as Newcomen’s hadbeen, tluough an 
open pipe which rose high enough to let the column of 
water in it balance the piessure of the steam He intro Eating of 
duced the term “horse-powei ” as a mode of rating 
engines, defimng one horse-powei as the rate at which 
work IS done when 33,000 H) are laised one foot iii one power ” 
minute This estimate was based on trials of the work 
done by horses , it is excessive as a statement of what an 
average horse can do, but Watt purposely made it so in 
ordei that his customeis might have no leason to complain 


on this score 

15 In the fourth claim in Watt’s first patent, the Non con 
second sentence describes a non condensing engine, wliicb 
would have required steam of a higbei pressure This, 
howevei, was a line ot invention which Watt did not 
follow up, perhaps because so early as 1725 a nou-coii- 
densing engine had been described by Leupold in his LenpoM, 
Theatnm Machnaum Leupold’s proposed engine is 1725 
shown in fig 8, which makes its action sufficiently clear 
Watt’s aversion to higl-piessuie steam was 
stiong, and its influence on 
steam-engine piactice long sur- 
vived the expiry of his patents 
So much indeed was this the 
case that the teims “high- 
pressure” and “ non condens- 
ing” were foi many yeais 
synonymous, in contia- 
distinction to the “low- 
pressure” 01 coudensing 
engines of Watt This 
nomenclature no longer 
holds , m modem piacticc 
many condensing engines 
use as high pressures as 
non-coudensmg engines, 

and by doing so are able 

to take advantage of g —Lonpoia's Non conaensmg Engine, 

Watt’s great invention 
of expansive working to a degiee winch was impossible m 

his own practice 

16 The introduction of the non-coudensmg and, at High 



that time, relatively high-iuessure engine, was effected in 
England by Trevithick and in Anieiica by Oliver Evans 
about 1800 Both Evans and Trevithick applied then ick and 
engines to propel cai wages on loads, and both used forEians 
hoilei a cylindrical vessel with a cylindrical fine inside— 
the construction now known as the Coniisli boilei In 
paitnersliip witli Bull, Tievithick had picviously made 
direct acting pampiug-engines, with an luvcited cylinder 
set over and iii hue with the pump rod, thus dispensing 
with the beam that had been a feature in all earlier forms 
But in these “Bull” engines, as they were called, a con- 
densei was used, or, lathei, the steam was condensed by a 
jet of cold water in the exhaust-pipe, and Boulton and 
Watt successfully opposed them as infringing Watt’s 
patents To Trevithick belongs the clistmgiushod honour 
of being the iiist to use a steam cairiage on a railway , m 
1804 he built a locomotive in the modem sense, to run on 
what had foimerly been a horse tramway in Wales, and it 
16 noteworthy that the exhaust steam was discharged into 
the funnel to force the furnace draught, a device which, 25 
years latei, in the hands of George Stepheason, went far 
to make the locomotive what it is to day In this con- 
nexion it maybe added that as early as 1769 a steam- 
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carnage for roads liad been bmlt by Cugnot in France, 
who used a pair of single acting high-pressure cylinders to 
turn a diiving axle step by step by means of pawls and 
latchet- wheels To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in 
the United States, a feature which for many years distin- 
guished American from English practice 

17 Amongst the contemporaries of Watt one name 
deserves special mention In 1781 Jonathan Hornhlowei 
constructed and patented what would now be called a 
compound engine, with two C}lmder3 of different sizes 
Steam was hist admitted mto the smaller cylinder, and 
then passed ovei into the larger, doing work against a 
piston m each In Hornblower’s engine the two cylinders 
were placed side by side, and both pistons worked on the 
same end of a beam overhead This was an instance of 
the use of steam expansively, and as such was earlier than 
the patent, though not earlier than the invention, of ex- 
pansive working by Watt Hornblower was crushed by the 
Biimmgham firm for infringing their patent in the use of a 
sepal ate condenser and an -pump The compound engine 
was revived in 1804 by Woolf, with whose name it is 
often associated Using steam of fairly high pressure, and 
cutting off the supply before the end of the stroke in the 
small cylinder, Woolf expanded the steam to seveial times 
Its original volume Mechanically the double-cylinder 
compound engine has this advantage over an engine in 
which the same amount of expansion is perfoimed in a 
single cylinder, that the sum of the forces exerted by the 
two pistons in the compound engine vanes less throughout 
the action than the force exerted by the jiiston of the 
single-cylinder engine This advantage may have been 
clear to Ilornblower and Woolf, and to other early users 
of compound expansion But anothei and piobably a 
more important meiit of the system lies m a fact of which 
neither they nor for many yeais their followers in the 
use of compound engines were aware — the fact that by 
dividing the whole range of expansion into two parts the 
cylinders in which these are separately peifoimed are 
subject to a reduced range of fluctuation in then tempera- 
ture This, as will be afterwards pointed out, limits to 
a great extent a somce of waste which is piesent in all 
steam-engines, the waste which results from the heating 
and cooling of the metal by its alternate contact with hot 
and cooler steam The system of compound expansion is 
now used in nearly all large engines that pretend to 
economy Its introduction forms the only great improve- 
ment which the steam-engine has undergone since the 
time of Watt, and we aie able to lecogmze it as a very 
important step in the diieetion set forth in his “first 
principle,” that the cylinder should he kept as hot as the 
steam that enters it 

18 Woolf introduced the compound engine somewhat 
widely ahont 1814, as a pumping engine in the mines of 
Cornwall But here it met a strong competitoi in the 
high-pressure single-cylinder engine of Trevithick, which 
had the advantage of gi eater simplicity in construction 
Woolf’s engine fell into comparative disuse, and the single- 
cylinder type took a form which, under the name of the 
Cornish pumping engine, was for many years famous for 
its great economy of fuel In this engine the cylindei 
was set undei one end of a beam, from the other end of 
which hung a heavy rod which operated a pump at the 
foot of the shaft Steam was admitted above the piston 
for a short portion of the stroke, thereby raising the pump- 
rod, aud was allowed to expand for the lemamder Then 
an equilibrium valve, connecting the space above and below 
the piston, as in fig 6, was opened, and the pump-rod 
descended, doing work in the pump and raising the 
engine piston The large mass which had to be started 
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and stopped at each stioke served by its inertia to counter- 
balance the unequal pressure of the steam, for the ascend- 
ing rods stored up energy of motion in the early part of 
the stroke, when the steam pressure was greatest, and 
gave out energy in the later part, when expansion had 
greatly lowered the pressiiie The frequency of the stioke 
was controlled by a device called a cataiact, consisting 
of a small plunger pump, in which the plunger, raised at 
each stioke by the engine, was allowed to descend more 
or less slowly by the escape of fluid below it through an 
adjustable orifice, and in itb descent liberated catches 
which held the steam and exhaust valves from opening 
A similar device controlled the equilibrium valve, and 
could be set to give a pause at the end of the piston’s 
down-stroke, so that the pump cylinder might have time 
to become completely filled The Coinish engine is inter- 
esting as the earliest form which achieved an efficiency 
comparable with that of good modern engines For many 
yeais monthly reports were published of the “duty” of 
these engines, the “duty” being the numbei of foot- 
pounds of work done per bushel or (in some cases) per 
cwt of coal The average duty of engines in the Corn- 
wall district rose from about 18 millions of foot-pounds 
jter cwt of coal in 1813 to 68 millions in 1844, after 
which less effort seems to have been made to maintain a 
high efficiency ^ In individual cases much highei results 
were leporled, as m the Fovvey Consols engine, which in 
1835 was stated to have a duty of 135 millions This 
(to use a more modern mode of reckoning) is equivalent 
to the consumption of only a little more than 1| It) of 
coal pel hoise-power per houi — a result surpassed by very 
few engines in even the best recent practice It is diffi- 
cult to credit figures which, even in exceptional instances, 
place the Ooniish cagme of that period on a level with 
the most efficient modern engines — m which compound 
expansion and higher pressure combine to make a much 
more perfect thermodynamic machine, and apart from 
this theie is lOom to question the accuracy of the Cornish 
lepoits They played, howevei, a useful part ui the 
process of steam-engine development by directing atten- 
tion to the question of efficiency, and by demonstrating 
the advantage to be gamed by high pressure and expan 
sive working, at a time when the theory of the steam 
engine had not yet taken shape 
19 The final revival of the compound engine didnotCom- 
occur until about the middle of the cental y, and thenP®™'^ 
several agencies combined to effect it In 1846 M'Uaught 
introduced a plan of improving beam engines of the 
original Watt type, by adding a high-preasure cylindei 
whose piston acted on the beam between the centre and 
the fly-wheel end Steam of higher pleasure than had 
formerly been used, after doing woik in the new cylinder, 
passed mto the old or low-pressure cylindei, where it was 
further expanded Many engines whose powei was pioving 
insufficient for the extended machinery they had to drive 
were “ M‘]Sraughted ” m this way, and aftei conveision 
WBie found not only to yield more power but to show 
a marked economy of fuel The compound form was 
selected by Mr Pole for the pumping engines of Lambeth 
and other waterworks about 1850, m 1854 John Elder 
began to use it in manne engines, in 1857 Mr Cowper 
added a steam-jacketed intermediate leservoir for steam 
between the high and low pressure cyknders, which made 
it unnecessary for the low-pressure piston to be just 
beginning when the other piston was just ending its 
stroke As facilities increased for the use of high-pressure 
steam, compound expansion became more and more general, 
its advantage becoming more conspicuous with every 

^ Proc Inst OP , vol. xxm, 1863 
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increase in lioiler pressure — until now there are few large 
land engines and scarcely any marine engines that do 
not employ it In marine practice, where economy of 
fuel IS a much more important factor in determining the 
design than it is on land, the pnnciple of compound 
expansion has lately been greatly extended by the intro- 
duction of triple and even quadruple expansion engines, 
in which the steam is made to expand successively in 
three or in four cylinders Even m the huilding of 
locomotive engines, where other considerations aie of 
more moment than the saving of coal, the system of com- 
pound expansion is beginning to find a place 
The growth of compound expansion has been referred 
to at some length, because it forms the most distinctive 
improvement which the steam-engine has undergone since 
the time of Watt Eor the rest, the progress of the steam- 
engine has consisted in its adaptation to particular uses, 
m the invention of features of mechanical detail, in the 
recognition and application of thermodynamical prin- 
ciples, and m impioved methods of engineering construe 
tion by which it has profited in common with all other 
machines These have m particular made possible the 
use of steam of eight oi ten times the pressure of that 
employed by Watt 

Apphea- 20 The adaptation of the steam engine to railways, 
tionto begun by Trevithick, became a success m the hands of 
motives Stephenson, whose engine the “Eocket,” when 

tried along with others on the Stockton and Daihngton 
road in 1829, not only distanced its competitors but 
settled once and for all the question whether horse 
traction or steam traction was to he used on railways 
The principal features of the "Eocket” were an improved 
steam-blast for urging the combustion of coal and a boiler 
(suggested by Booth, the secretary of the railway) in 
which a large heating surface was given by the use of 
many small tubes through which the hot gases passed 
Further, the cyhnders, instead of being vertical as in 
earlier locomotives, were set in at a slope, which was 
afterwards altered to a position more nearly horizontal 
To these features there was added later the “ link motion,” 
a contrivance which enabled the engine to be easily 
reversed and the amount of expansion to he readily 
varied In the hands of George Stephenson and his son 
Robert the locomotive took a form which has been in all 
essentials maintained by the far heavier locomotives of 
to-day 

Apphea- 21. The first practical steamboat was the tug “Char- 

twn te lotte Dundas,” built by William Symmington, and tried 
m the Forth and Clyde Canal m 1802 A Watt double- 
acting condensing engine, placed horizontally, acted 
directly by a eonnecting-rod on the crank of a .shaft at 
the stern, which earned a revolving paddle-wheel The 
trial was successful, hut steam towing was abandoned 
for fear of injuring the banks of the canal Ten years 
latei Henry Bell bnilt the “Comet,” with side paddle- 
wheels, which ran as a passenger steamer on the Clyde, 
but an earlier inventor to follow up Symmmgton’s success 
was the American Robert Fulton, who, after unsuccessful 
experiments on the Seine, fitted a steamer on the Hudson 
in 1807 with engines made to liis designs by Boulton and 
Watt, and brought steam navigation for the first time to 
commercial success 

Tlieoiy 22 The early inventors had little in the way of theory 
to guide them Watt had the advantage, which he 

mgm ^acknowledges, of a knowledge of Black’s doctrine of latent 
heat, but there was no philosophy of the relation of 
work to heat until long after the inventions of Watt 
were complete The theory of the steam-engine as a 

Carnot heat engine dates from 182i, when Carnot published his 
Meflmcm sur h Fmssance Motnee du Fe% and showed 
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that heat does work only by being let down from a higher 
to a lower temperature But Carnot had no idea that 
any of the heat disappears in the process, and it was not 
until the doctrine of the conservation of energy was 
established in 1843 by the experiments of Joule that the Joule 
theory of heat engines began a vigorous giowth From 
1849 onwards the science of thermodynamics was devel- 
oped with extiaoidinary rapidity by Clausius, Hankine, Clausius, 
and Thomson, and was applied, especially by Eankme, to E.aukine, 
practical problems in the use of steam The publication 
in 1859 of Rankine’s Manual of the Steam Engine formed 
an epoch in the histoiy of the subject by giving inventors 
a new basis, outside of mere empiricism, from which 
they could push on the development of the steam-engine 
Unfortunately, however, for its bearing on practice, the 
theory of the steam-engme was to a great extent founded 
on certain simplifying assumptions which experience has 
now shown to be far from correct It was assumed that 
the cylinder and piston might be treated as behaving to 
the steam like non-conducting bodies,— that the transfer 
of heat between the steam and the metal was negligibly 
smaD Rankine’s calculations of steam-consumption, work, 
and thermodynamic efficiency involve this assumption, 
except in the case of steam-jacketed cylinders, where he 
estimates tliat the steam in its passage through the cylinder 
takes just enough heat fiom the jacket to prevent a small 
amount of condensation which would otherwise occur as 
the process of expansion goes on If the transfer of heat 
from steam to metal could be overlooked, the steam 
which enters the cylinder would remain during admission 
as dry as it was before it entered, and the volume of 
steam consumed per stroke would correspond with the 
volume of the cyhnder up to the point of cut-ofi It is here 
that the actual behaviour of steam m the cylinder diverges 
most widely fiom the behaviour which the theory assumes 
When steam enters the cylinder it finds tho metal chilled 
by the previous exhaust, and a portion of it is at once 
condensed This has the effect of increasing, often very 
largely, the volume of boiler steam required per stroke 
As expansion goes on the water that was condensed during 
admission begins to he re-evaporated from the sides of 
the cylinder, and this action is often prolonged into the 
exhaust In a later chapter the effect which this exchange 
of heat between the metal of the cylinder and the work- 
ing fluid produces on the economy of the engine will be 
discussed, and an account will be given of experimental 
means by which we may examine the amount of steam 
that is initially condensed and trace its subsequent re- 
evaporation It is now recognized that any theory which 
fails to take account of these exchanges of heat fails also 
to yield even comparatively correct results in calculating 
the relative efficiency of various steam pressures or various 
ranges of expansion But the exchanges of heat are so 
complex thau there seems little piospect of submitting 
them to any compiehensive theoretical treatment, and we 
must rather look for help m the future development of 
engines to the scientific analysis of experiments with 
actual machines Much careful work of this kind has 
already been done by Him and others, and there is room 
for much more Questions relating to the influence (on 
heat-engine economy) of speed, of pressure, of ratio of 
expansion, of jacketing, of compound expansion, oi of 
superheating must in the mam be settled by an appeal to 
experiment, — experiment guided and interpreted at every 
step by reference to the principles of thermodynamics and 
the theory of steam 

E^rewices — Staart, Desmphve EiUory of ihe Steam Engine, 1825, Farev, 

Tieatise on the Steam Engine, im , TraAgold, She Steam-Engine, 1838, Mnii- 
MeoMracal Jnmivm of James Watt, and life of Watt, Galloway, me 
mearn Engine md its Inventors, Thmston, Eistoi y of the Gi owth of the Steam- 
Engine, Cowper on the Steam Engine (Meat lectures Inst OE, 1884) Tait, 

Sketch of Thermodynamics > ' > 
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La\vs ol 23 A lieat engine acts by taL-iug m heat, conveitmga pait of 
thermo the heat received into mechanical energy, which appears as the 
dyiia woik done by the engine, and rejecting the lemamdcr, still in the 
mice foim of heat The theoiy of heat engines conipiibes the study of 
the amount of woik done, m its iclation to the heat sujtphed and 
to the heat i ejected The theoiy is based on the two lavis of 

thermodynamics, iihich may be stated here as foUous — 

L m 1 JFhen iMchanical mm gij is produced from heat, 1 thei mal 
unit oj heat goes out of cj idciue Jur etay 172 fout~puiuids of uoih 
done, and, tonvejsely, when Imt is pi oduced ly the ej penditure of 
mechanical energy, 1 theimal unit oJ heat comes into ecistencefoi 
euery 772 foot-pounds ofworl spent 
The “thermal unit’’ is the heatieqmred to raise the tempeia- 
tuie of 1 lb of watei 1 degree Fain when at its tcinpeiatuie of 
maximum density The equivalent quantity of -noik, 772 foot 
ounds, was determined hy the expeiiments of Joule, and is called 
oule’s equivalent Later reseaiehes by Joule and others hare 
indicated that this number is piobably too small, it should 
perhaps be as much as 774 foot-pounds Joule’s ongiual value is 
still generally used by enginoeis, and as it enteu, into many 
published tables it may conveniently be adheied to until its 
accuiacy is more definitely dispioved Since a definite numbei of 
foot pounds are equivalent to 1 thermal unit, ye may, if ye please, 
expiess quantities of yoik in tliemal unit's, oi quantities of heat 
in footpounds, the latter piactce will fiequently he found 
useful 

Law 2 It is impossiilefor a self-acting machine, unaided hj any 
external agency, to convey heat fiom one body to anothc) at a higher 
temperature 

This IS the foim in ylucli the second lay has been stated by 
Clausius Another statement of it, different in foim hut similai 
in effect, has been given by Thomson Its force may not be 
immediately obvious, but it will be shown below that it intioduces 
a most important limitation of the poyer which any engme has 
of conveitmg heat into woik So fai as the fiist law shows, theie 
is nothing to prevent the whole heat talxen in by the engine from 
changing into mechanical energy In consequence of the second 
law, howeyei, no heat engme converts, oi can convert, more than 
a small fraction of the heat supplied to it into woik, a laige pait 
IS necessarily rejected as heat The latio 

Heat converted into woik 
Heat taken in by the engine 

is a fraction always much less than unity This ratio is called the 
effeiency of the engme consideied as a heat-engine 
W orkmg 24 In evei y heat engine thei e is a woi ling substance winch takes 
sub- in and lejects heat, theieby sufieiing changes of loim, oi moie 
stance commonly of volume, and does woik by overcoming lesistauce to 
these changes of form oi \olume The woikmg substance may 
be gaseous, liquid, or solid ¥e can, foi example, imagine a heat- 
engine in which the woikmg substance is a long metallic rod, 
aiiaiiged to act as the pawl of a latchet-wheel with fine teeth 
Let the lod be heated so that it elongates sufficiently to drive the 
wheel forward through the space of one tooth Then let the lod 
be cooled (say by applying cold watei), the wheel being meaiiyhile 
held fiom returning by a separate click oi detent The rod, on 
cooling, will letract so as to engage itself ivith the next succeeding 
tooth, which may then bediiven ioiwaid by heating the lod again, 
and so on To make it evident that s>aJi an engine would do 
woik, we have only to suppose that the ratchet wheel cames lound 
with it a dium by which a weight is wound up We have, then, 
a complete heat engine, in which the woikmg substance is a sohd 
rod, which leeeives heat by bemg brought into contact with some 
souice of heat at a compaiatively high temperature, transfoims a 
small pait of this heat into u oik, and rejects the remainder to 
what we may call a receivei of heat, at a comparatively low 
Begrada- tempeiatuie The greater pait of the heat may be said simply to 
tion of pass through the engine, from the souice to the leceivei, becoming 
tempeui clegiaded as regards temperature as it goes We shall see presently 
tttie that this is typical of the action of all heat-engines, when they 
are doing work, the heat which they reject is rejected at a tempera- 
ture lowei than that at which it is taken m They convert some 
heat into work only by letting down a much laiger quantity of 
heat fiom a high to a lelatively low temperature The action is 
analogous to that of a watei wheel, which does work by lettmg 
down watei fiom a high to a lower level, but with this important 
diffeieuco that in the transfei which occurs in heat-engines an 
amount of heat disappeais which is equivalent to the woik done 
Fluid 25 In almost all actual heat-engines the working substance is a 
working fl-Uld In some it is air, iii some a mixture of seveim gases In the 
sub- steam-engine the working fluid is a mixture (m varying proportions) 

stance of watei and steam With a fluid for woikmg substance, work is 

Work by done by changes of volume only , its amount depends solely on the 
changes i elation of pressure to volume during the change, and not at all on 
of vol the form of the vessels in which the change takes place Letadiagram 

ume he drawn (fig 9) in which the i elation of the intensity of pressure 


to the volume of any supposed working substance is giapliicallv 
exhibited by the hue ABC, where AM, CH aie piessures and AP, 

CQ are volumes, then the work done by the substance m expand- 
ing fiom A to C is the area of the figure MABCH And sinulailj, 
if the substance be compressed from 
C back to its oiiginal volume in such ^ 
a manner that the hue CDA repre- 
sents the relation of pressure and , 
volume during eompiession, the woik s 
done iqmi the substance is the figure = 

NOD Ail Taking the two operations " 
together, we find that the substance ’ 
has done a net amount ot woik equal 
to the aiea of the shaded figure 
ABCDA, or fPdY This is an ex 
ample and a generalization of the 
method of repiesenting woik which Watt mtioduced hy his inven- 
tion of the mdicatoi , the figure ABCDA may be called the ludicatoi 
diagiam of the supposed action 

26 Geneially in heat engines the working substance leturns Cycle of 
peiiodually to the same state of tempeiatuie, pressuie, volume, operation 
and physical condition When this has occuried the substance is of work 
said to have passed thiough a complete cycle of opeiations For mg sub- 
example, m a condensing steam engine, water taken from the hot- stance 
well is pumped into the boilei , it then passes into the cylinder as 

steam, passes thence into the condenser, and thence again into 
the hot-well, it completes the cycle by returning to the same con- 
dition as at fiist In othei less ohnous cases, as m that of the 
non-condcnsing steam engine, a little consideration will show that 
the cycle is completed, not indeed hy the same portion of working 
substance being letiuned to the boilei, but by an equal quantity 
of watei being fed to it, while the steam which has been discharged 
into the atmospheie cools to the temperature of the feed In the 
theory of heat-engines it is of the first importance to considei 
(as was first done by Oaunot in 1824) the cycle of operations per- 
formed by the woikmg substance as a complete whole If w e stop 
short of the completion of a cycle matters are complicated hy the 
fact that the substance is in a state different from its initial state, 
and may theiefoie have changed its stock of internal energy 
Aftei a complete cycle, on the other hand, we know at once that, 
since the condition is the same, the internal energy of the substance 
IS the same as at hist, and therefore— 

Heat taken ui=work dons+heat rejected 

27 It will serve oiu pmpose best to approach the tlieoiy of Engme 
heat engines by considering, in the first instance, the action of woiking 
an engme in which the working substance is any one of the with a 
so-called peimaneut gases, or a mixtuie ol them, such as an The perfect 
woid permanent, as applied to a gas, can now^ bo understood only gas 

as meaning that the gas is liquefied with difficulty— either by the 
use of extiemely low temperature or extremely high pressure or 
both So long as gases are under conditions of pressuie and tem- 
peiature widely diffeient from those which pioduce liquefaction, 
they conform veiy approximately to ceitain simplo laws — laws 
which may be regarded as rigorously applicable to ideal substances 
called peifect gases Aftei stating these laws biiefly we shsll 
examine the efficiency of a heat-engine using a gas m a eertam 
manner as working substance, and then show that the conclusion 
so deiived has a geneial application to all heat-engmos whatsoever 
In this procedure there is no saciifice of generality, and a pait of 
the process is of independent seivice in the discussion of actual 
ail engines 

28 The laws of the permanent gases are the following — Laws of 

Law 1 (Boyle) The volume of a given mass of gas vanes the per- 

inveisely as the pressure, the tempeiature being hpt constant maient 

Thus, if Y be the volume of 1 lb of a gas m cubic feet, and P gases 
the pressure in piounds per square foot, so long as the tempeiature Boyle’s 
IS unchanged— law 

Poc y-^, or PY= constant 

Foi an the value of the constant is 26220 when the temperature is 
32-1 

29 Law 2 (Charles) Under eonsfaiitpressiiie egml volumes of OhsxWs 
different gases increase equally for the same increment of tempera- law 
ture Also, if a gas be heated under constant pi mure, equal incs e- 

ments ofds volume correspond very nearly to equal intervals of tem- 
perature as determined by the scale of a meicury thermometer 

Thus, let us take, say, 493 cubic inches of hydiogeu, also of 
oxygen, of an, &c , all at 32° 1 , and, keepmg each at a constant 
pressure (not necessarily the same for all), heat all so that then 
temperature rises 1° E We shall find that each has expanded by 
sensibly the same amount and now occupies 494 cubic inches 
And further, if we heat any one through another 1° F to 84° F , 
we shall find that its volume is now 495 oubio inches, and so on 
Thus foi any gas, kept at constant pressure, if the volume was 


1 Smee tlio liquefaetlen of hydrogen and othei gases by MB! CalUetet and 
Pictet 
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493 at 32° F , 
it would lie 492 at 31° F , 

461 at 0°r, 

and finally 0 at - 461° F , 

pioiidedthesainolaw weie to liold at indefinitely low temperatures 
This we may assume to be the ease with a peifect gas, although 
any actual gas would change its phjsical state long befoie so low a 
tempeiatiue weie leached 

Ahsolate This result may be concisely expressed by saying that if we 
tempera- reckon temperature, not from the oidmaiy zeio bat fiom a point 
tme 461“ below tlie zeio of Fahrenheit’s scale, the lolnme of a given 
quantity of a gas, Lept at constant pressnie, is pioportional to the 
tempeiatiue reckoned fiom that zeio Temperatmes^so ledkoned 
aie called absolute temperatuies, and the point -461° F is called 
the absolute aero of temperatme Denoting any tempeiatiue 
accoidmg to the oidinary scale by i, and the coirespnding 
absolute temperature by t, we have 

T=t+461 on the Fahienlieit scale, 
and T = t + 274 on the Centigrade scale 

Charles’s law shows that if tempeiatures be measuiecl by thermo- 
meters m which the expanding substance is an, hydiogen, oxygen, 
01 any othei pernianent gas, and, if those inteivals of temperatme 
be called etpial whmh correspond to equal amounts ol expansion, 
then the indications of these tbeimometers always agiee veiy 
closely with each other, and also agree, though less closely, with 
the indications of a meicurv tlieimometei We shall see latei 
that the thcoiy of heat engines aflouls a means of foiming a 
theimometne scale which is indejiendent of the piopeities, as to 
expansion, of any substance, and that this scale coincides with the 
scale of a perfect gas thcimometei, a fact winch justifies the use of 
the teim absolute, as applied to tempeiatoies measuied by the 
expansion of a gas 

30 Combining laws 1 and 2, we have, foi a given mass of any gas, 
PV=cr, 

where c is a constant depending on the specific deiisit} of the gas 
and on the units m which P and 7 aiemeasuied In whatfollows 
we shall assume that P is measiuod la pounds per square foot, that 
V IS the volume of 1 Ib in cubic feet, and tliat t is the absolute 
temperatme m Fahrenheit degiees In air, with these units, 
PV=53 18 t 

Eega SI La>v 3 (Regnault) mspecifieheaial constant pnssu’^e is , 
ault's constant for any m 

law By speciSc heat at constant piessuie is meant the heat taken m 
Specific by 1 ib of a substance when its tempeiatnie uses T F , while the 
heat at piessuie remains unclunged— the volume of course increasing 
constant The law states that this quantity is tlie same foi any one gas, no 
pressure mattei what ba the tempeiatiue, oi what the constant piessuie, 
at which the piocess of heating takes place 
Specific 82 Anotbei important quantity in the theoiy of heat engines is 
heat at the specific heat at constant volume, that is, the heat taken in by 
constant 1 lb ot the substance when its tempeiatiue uses 1 ° F while the 
volmne volume lemains iinchaugecl— the pressnie of conise inci easing 
We shall denote specific heat at constant piessuie by Kp and 
specific heat at constant volume hy Fn Let 1 lb of a gas be heated 
at constant pleasure Piioin tenipeiatme tj to tempeiatuie T 2 (abso 
lute) Let Yj be the volume at and 7^ the volnme at Heat 
IS taken m, and external work is done by the expansion of the gas, 
namely— 

Heat taken in— K^( t 2 - tj) 

Work done = r(Vj' Vi)=c('ra-Ti) 

The diffeience between these quantities, oi (Kp-cjfrg-Ti), is tdie 
anioimt by which the stock of inteinal eneigy possessed by the 
gas has incieased timing the piocess We shall see presently that 
this gam of lutenial encigy would have been the same had the gas 
passed in any othei niannei from to Tj 
J oule’s 33 Law 4 [Joule) JVJm a gas cx23midsmthmt doing external 
law wik, and mt/wut taking in or giving out Jmt, its ieniperaMe does 
not Jidiige 

To piove this, Joule connected a vessel containing oompiessed 
gas with anotliei vessel that was empty, by means ol a pipe with 
a closed stop cook Both vessels weie immeised in a tub of watei 
and were allowed to assume a nnrfoim temperatme Then the 
stop-cock was opened, the gas expanded inthoiit doing exteinal 
woik, and finally the tempeiature ot the watei in the tub was found 
to have undergone no change The tempeiatuie of the gas was 
luialteied, aud no heat had been taken m oi given out by it 
Internal 34 Since the gas had neither gamed nor lost heat, and had done 
eneigy no woik, its internal eiieigy was the same at the end as at the 
of a gas beginning of the expeiimeut The pressnie and volmne had 
depends changed, but the tempeiatuie had not Ve must therefore con- 
only on dude that the internal eneigy of a given mass of a gas depends 
tempera only on its tempeiatiue, and not upon its piessuie oi volume, in 
tme othei woids, a change of piessure and volume not associated with, 
a change of tempeiatuie does not altoi the inteinal energy. Hence 


any change of temperatme the change of mteinal eneig} is mde 
pendent of the lelation of pressure to volume throughout the opeia- 
tion How we have seen above that the qnantitj 
(K^-c)(r2-ra) 

measmes the gain of internal eneigy when 1 Tb of a gas has its 
tempeiature changed fiom to t 2 m one paiticular way, namely, 
at constant piessure Hence this same quantity also measmes the 
gam of internal energy when 1 lb of a gas has its tempeiatuie 
changed from tj to tj m any mannei wliatsoevei 
35 Nextconsidei the case of 1 lb of a gas heated fiom ^2 to t 2 at Relation 
constant volume The heat taken m is °f fhe 

Ur,~r{) 

Since no woik is done, this is all gam of inteinal eneigy, and is ^eats 
therefoie (§ 34) ejual to 

(Kp-C)(T2“Ti) 

Hence in any gas 

Hjp — c = 

The latio KJKt will be denoted by 7 , obviously K, = c/( 7 -l) 

Tne following table of values of Kp, K«, c, and 7 will be found 
useful in deahng with air and gas engines 

Table I —riopeikes of Gases 


Diy ail 
Oxygen 
Nitiogen 
Hydiogen 
Caiboiiic oxide 
Caibomc acid 
Marsh gas 
Olefiant gas 

Steam gas, 01 highly j 
snpeiheated steam 


Kj, 



7 


root ITjs 

root Rs 


183 1 

130 2 

53 2 

1 409 

167 9 

119 8 

48 1 

1 402 

188 2 

133 4 

64 8 

1 411 

2632 

1864 

768 

1 412 

189 1 

133 4 

55 7 

1 418 

167 4 

132 6 

34 8 

1 263 

457 7 

363 1 

94 6 

1 261 

311 9 

257 7 

54 2 

1 213 

371 

285 5 

85 6 

1 30 



We shall now letuin to the considuation of diagrams like Woik 

that of § 25, whicli exhibit the action 

of a woikmg substance by cm ves show - 
mg the lelation of P to V dining ex 
pansion 01 conipiession In most of . 
the instances winch occm in the theoiy 
of heat engmos such curves may be ex- 
actly Ol appioximately repiesented by 
equations of the foim 

PV®= constant, 

where the index n has vaiious numei- 
ical values Let AB, fig IQ, he a oui ve 
of expansion (of any substance) in 
which PY” IS constant, fiom piessuie Px and volume Yx at A to 
piessme P« and volume Yj at B We have, by assumption, 
PxYi«=PaYs" 

The woik done is 

TV, Y* l-» 

Tins may also be wutten 

wheie t is the latio Y 2 /Y 1 , which may be called the ratio of 

°^Stdl anothei foim of the above expies&ion for the woik done is 
PxYi-PsYa 
5l~l 

37 Applying this lesult to the case of an expanding gas, we 

Woik done c (tx - T 2 ) / (^1 - 1 ) 

The loss of mteinal eneigy dining expansion is, by § 34, 

E.(tx- T j) , or c(ti - Ta) / (7 - 1), by § 35 
Suppose now that the mode of expansion is such that the loss or 
inteinal eneigy is equal to the exteinal work done, then 

or 71=7. 

n-l 7-I 
and the law of expansion is 

PYT^ constant 

The same foimiila applies when a gas is being compiessed in 
such a mannei tliat the woik spent upon the gas is equal to the 
gam of inteinal eneigy by the gas 

38 Tills, mode of expansion {or compresaion) is termed aaia- Adia 
hatic It ocems when the woiking substance is neither gaming batic 
EOi losmg heat hy conduction 01 radiation or internal chemical expaii 
action. It would be lealized if we had a substance expanding or sion 
being compiessed, without chemical change, in a cylinder which 
(with, the piston) was a peifect non conductor of heat In adiabatic 
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expansion the external work is done entirely at the expense of the 
substance’s stock of internal energy Hence in the adiabatic expan 
Sion of a gas the temperature falls, and in adiabatic compression it 
rises To find the change of temperature m a gas when expanded 
or compiessed adiabatically we have only to combine the equations 

and 1^=^, 

and we find 

It IS clear fiom the above that if, during expansion, n is le‘-& 
than 7 the fluid is taking in heat, and it ,i is greater than y the 
fluid is rejecting heat 

Iso- 39 Another veiy important mode of expansion or compiession 
thermal is that called isothermal, in which the temperature of the woiking 
expan substance is kept constant dining the process 
Sion In the ease of a gas the curve of isotheimal expansion is a 
rectangular hypeibola, having the equation 
PY= constant = (-T 

■When a gas expands (oi is compressed) isothermally at tempeia 
tare t from Vj to the work doue hy (or upon) it (pei tt) is 

where » is the latio Yo/Yj as before ^ 

During isotheimal expansion oi compression a gas sufifeis no 
change of internal energy (by § 34, since t is constant'. Hence 
during isothermal expansion a gas must 
take IE an amount of heat just equal to 
the w'orkit does, and cluiing isotheimal 
compiession it must reject an amount 
of heat just equal to the woik spent 
upon it The expression orlog ^5 con 
sequently measures, not only the woik 
done by or upon the gas, but also tlio 
heat taken in during isothermal expan- 
sion 01 given out during isothermal 
compression In the diagram, fig 11, rig ii 

the Ime AB is an example of a cuive of isothermal expansion foi 
a peifect gas, called for brevity an isothermal line, wlulc AC is an 
adiabatic line stalling fiom the same point A 
Carnot’s 40 We shall now consulei the action of an ideal engine in 
cycle of which the woiking substance is a peifect gas, and is caused to 
opera pass thi ough a cycle of changes 

tions each of which is eithei isothei 
mal 01 adiabatic The cycle 
to he desciibed was first exa 
mined by Carnot, and is spoken 
of as Carnot’s cycle of opeia 
tions Imagine a cylinder and 
piston composed of a peifectly 
non conducting mateiial, a 

of t^e cylinder, which is a | 
conductoi Imagine also a - 

hot body or indehnitely ca- ^ I ■■ — 

acious source of heat A, | B 

ept always at a tempera- 
ture Ti, a perfectly non- 
conducting cover B, and a 
cold body or mdefinitely 

capacious receiver of heat 0, kept always at a temperature tj, which 
IS lower than tj It is supposed that A, B, oi C can he applied to 
the bottom of the cylindei Let the cylmdei contain 1 lb of a 
peifect gas, at temperature tj, volume Ya, and piessnre Pa to begin 
with The suffixes refer to the points on the indicatoi diagiam, 
fig 12 

(1) Apply A, and allow the piston to use The gas expands 
isotheimally at tj, taking heat fiom A and doing work The 
pressure changes to Pi, and the volume toYs 

(2) Eemove A and apply B Allow the piston to go on using 
The gas expands adiabatically, doing work at the expense of its 
internal energy, and the temperatuie falls Let this go on until 
the tempeiature is Tg The pressure is then Pc, and the volume Vc 

(3) Remove B and apply 0 Force the piston down The gas 
IS compressed isotheimally at tj, since the smallest inciease of 
temperature aho\ e causes heat to pass into 0 Work is spent 
upon the g'as, and heat is rejected to C Let this be continued 
until a ceitain point d (fig 12) is reached, such that the fourth 
operation will complete the cycle 

(4) Remove C and apply B Continue the compression, which 
IS now adiabatic, The pressure and temperature rise, and if the 
point d has been properly chosen, when the pressure is restoied to 
its original value Pa, the tempeiature will also have iisen to its 

1 In calculations where this expression is involved it is convenient to remem 
her thatlog^ , the hypeihohc loganthm, of any nnmhei is 2 3026 tames the common 
loganthm of the numhei 


oiiginal value [In other woids, the third opeiation must he 
stopped when a point d is i cached such that an adiabatic line 
drawn thiough d will pass through a ] This completes the cj de 

To find the piopei place at which to stop the third operation, w e 
have, bj §38, ti/ti=(Vc/V 6)V-' inthe second operation, and again 
D/’'2=(^ii/Va)T'"^ in the fourth operation Hence Yc IYi=YdlYa> 
and YtJYa, the ratio of isotheimal expansion, is equal to Yc/Ya, 
tlie ratio of isotheimal compiession For brevity we shaU denote 
either of these last latios by r 

41 The following aie the tiansfers of heat to and fiom the 
woikmg fluid, in successne stages of the cycle — 

(1) &at taken in from A=CTilogj/ (by § 39} 

(2) Ho heat taken in or i ejected 

(3) Heat rejected to C=CTnlogg? (by § 39) 

(4) Ho heat taken m or rejected 

Hence, by the fiist law of thermodynamics, the net external work 
done by the gas is 

C(T1-T2)l0g,5, 

and the efidciency of the engine (§ 23) is 

e(Ti-T2)Iog^r Ti-Tg 
CTilog^r 

This IS the fiaction of the whole heat given to it which an 
engine following Carnot’s cycle converts into woik The engine 
takes in an amount of heat, at the temperatuie of the source, pio- 
poitional to Tj , it rejects an amount of heat, at the temperatuie of 
the leceivei, propoitional to Tg It works within a range of teru- 
peratuie extendmg fiom tj to hy letting doivn heat from T] to 
T« (§ 24), and in the piocess it conveits into woik a fraction of that 
heat, which fiaction will he gi eater the lower the temperatuie 
Tj at which heat is lejected is below the temperatuie tj at whidi 
heat IS leceived 

42 Hext let us considei what will happen if we reverse Carnot’s Carnot’s 
cycle, that is to say, if we force this engine to act so tliat the same cjde 
indicator diagiam as befoie is traced out, but in tlie diiectioii leversed. 
opposite to that followed in § 40 Stalling as before fiom the 

point a and with the gas at we shall require the following foiu 
opeiations — 

(1) Apply B and allow the piston to rise The gas expands 
adiabatically, the curve tiacod is ad, and when d is reached the 
tempeiature has fallen to 

(2) Remove B and apply 0 Allow the piston to go on using 
The gas expands isotheimally at taking heat from C, and the 
cnive do is tiaced 

(3) Remove C and apply B Compiess the gas The process is 
adiabatic The cuive tiaoed is eh, and when h is leached the 
tempeiatuie has risen to Ti 

(4) Eemove B and appily A Continue the compiession, which 
IS now isothermal, at ti Heat is now rejected to A, and the 
cycle IS completed by the curve ha 

In this piocess the engine is not doing woik, on the central y, 
woik IS spent upon it equal to the area of the diagram, or 
®('ri-v2)loge»' Heat IS taken in from. C m the first opeiation, 
to the amount cralog^r Heat is rejected to A m the fouith 
operation, to tfie amount CTilog/ In the first and tlnrd opera- 
tions there is no tiansfer of heat 

The action is now in eveiy respect the reverse of what it 
was befoie The same work is now spent upon the engine as was 
formerly done hy it The same amount of heat is now gia en to the 
hot body A as was foimerly taken from it The same amount of 
heat is now taken from the cold body 0 as was foimerly given to it, 
as will be seen by the following scheme — 

Gai mt’s Cycle, Bii eet 

■Work done by the engine = c (ti-t^) log jV, 

Heat taken fiom A=CTiloggf’ , 

Heat rejected to C-'CTalog^r 

Carnot’s Cycle, Bciersed 
W ork spent upon the engine = c (t^ - t;,) log , 

Heat rejected to A=CTj^logj?' , 

Heat taken fiom C=CT2logj!r 

The reversal of the work has been accompanied by an exact 
leversal of each of the transfers of heat 

43 An engine in which this is possible is called, from the Revers- 
thermodynamic point of view, a reve? sible engine In other woids, ible 

a reveimble heat engine is one which, if forced to trace out its engme 
indicator diagram reversed in direction, so that the woik which 
would be done by the engine, when running direct, is actually 
spent upon it, will reject to the source of heat the same quantity 
of heat as, when lunnmg direct, it would take from the source, and 
will take from the receivei of heat the same quantity as, when 
runmng diiect, it would reject to the receiver By “the souice of 
heat” is meant the hot body which acts as source, and by “ the 
leceiver ” is meant the cold body which acts as receivei, when the 
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engme is iiinnmg direct. Carnot’s engine is one evample of a 
leversAle engine Tlie idea of theimodinamic leveitibility is 
highly important, foi the reason tint no heat engine can be moie 
elhcient than a lerersiblo engine, it both take in and leject heat at 
the same pan of temperatures 

Eeversi 44 To piove this, let it be supposed that we have two engines 
bihty M and N, of which JT is reversible lu the above sense, and that we 
the test harm a hot body A capable of acting as a source of heat, and a 
of per Lold body G capable of acting as a leceivei of heat The engine 
fection M is set to woik as a heat-engine, taking heatfiom A and lejei ting 
in a heat to C To piove that kl cannot be moie efficient than the 
heat leveuible engine F, we shall assume that it is moie efficient, and 
engine trace the consequences of that assumption 

Let M, w Diking direct, he coupled so as to work F leieised, 
if we suppose that the engines aie withont mechanical fuction, and 
can he coupled up without loss of powei, the woik lepiesented by the 
imlicatui diagram of M is spent on F, and F mil therefore i eject to 
A an amount of heat which we will call Qa and take from B an 
amount of heat which w e will call Q b Fow , since F is i e\ ei sible, 
if it worked dll ect, taking Qa fiom A, it would do the same amount 
of woik as, m the supposed circumstances, is spent upon it 
Hence, if Mis moie efficient than Fit is taking fiom A an amount 
of heat ksi, than Qa, and consequently also is givmg to B an 
amount ot heat correspondingly less than Qb The ]oint efiect, 
therefore, of M working direct and F w oikiug reveised is that the 
heat taken fzom A by M is less than the heat giien to A by F, while 
the heat given to B by M is less (to an equal extent) than the heat 
taken fiom B by F The consequence is that the hot body A 
lb gaming heat on the whole, and the cold body B is losing an 
equal amount of heat , in other words, with the continued action 
ot the double system heat passes, m indefinitely laige quantity, 
fiom a cold body to a hot body, by means of an agency which, 
it IS to be observed, is purely self acting, loi if w e suppose theie is 
no mechanical faction the system lequiies no help from without 
Fow tins result is, by the second law of tbeimodynamics (§ 23), 
contrary to all experience , and we are forced to conclude that the 
assumption that M is more efficient than the leveisible engine F, 
when both take m and reject heat at the same two tempeiatuies, 
IS false Hence, with given temperatures of soiuce and leceivei of 
heat no engine is moie efficient than a reveisible engme 
Fext, letH and F both be icieisible and both woik between 
the same limits, but be diffeieiit m any othei lespoct Then by 
the foiegoing argument M cannot be moie efficient than F, 
neither can F be moie efficient than M Hence allieveisiblc heat 
engines taking in and rejecting heat at the same tempeiatuies aie 
equally efficient 

45 These lesults imply that reveisibility, in the theimodjnanue 
sense, is the ciitonon of what may be called peilectiou in a heat 
engine A leversible engine is perfect in the sense that it cannot 
be implored on as legauls efficiency no othei engine, tabng in 
and rejecting heat at the same tempeiatuies, will comeit into work 
a gieatei fiactioii of the heat which it takes in Moreover, if this 
catenon be satisfied, it is as legaids efficiency a mattei of complete 
indiffeience what is theiiatuis of the woiking siihstance, oi what, 
m othei lespects, is the mode of the engine’s action 
EIE 46 Fuitliei, since all engines that are levcisiblo are equally 
cienoy of efficient, provided they work between the same tempeiatuies, an 
a perfect expiession foi the efficiency of one will apply equally to all Fow, 
heat- the engine whose efficiency W’e have found in § 41 is one example ol 
engine a reveisible engine Hence its efficiency 

(T]-r2)/Ti 

is the efficiency of any reveisible heat engine whatsoevei taking m 
heat at ti and rejecting heat at And, as no engine can be moie 
efficient than one that is leveisible, this expiessioii is the nieasme 
of per/ed ejjiciency kfe have thus aiuved at the immensely 
impoiiant conclusion that no heat engine can convert into w'oik a 
gieatei fiactioii of the heat which it leceives than is expiessed by 
the excess ot the tempeiatuie of reception above that of lejeetion 
divided by the absolute teniperatuie ol leception 
Sum- 47 Biiefly recapitulated, the stejis of the aigument by which 
mary of tins result has been leached aie as follows After statmg tlio 
the argu- expoumental laws to winch gases confoim, we examined the action 
ment. of a heat engine in winch the woiking substance took in heat 
when at the tempeiatuie of the souico and rejected heat when 
at the tempeiatuie of the leceiver, the change of teniperatuie 
fiom one to the othei of these limits being accomplished by 
adiabatic expansion, and adiabatic compiession Talting a special 
case in which this engine had for its working substance a perfect 
gas, we found that its efficiency was (ti - tJ /tj (§ 41) We also 

obseived that it was, in the thermodynamic sense, a reversible 
engine (§ 43) Then we found, bj an application of the second 
law of tlieimodynamics, that no heat engine can have a higher 
efficiency than a leveisible engme, when taking lu and givmg out 
heat at the same two tempeiatures tx and , this was shown by 
the fact that a contrary assumption leads to a violation of tho 
second law (§ 44) Hence, we concluded that all leveisible heat 
engines leceivmg and rejecting heat at the same tempeiatures ti 
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and T, lespectiieli aie equally efficient, and hence that the efficienc} 

/tj, ahead} deteinuned foi oiiepaiticulai loieisible engine, 
measuies the efliLuney of an) leveisible engine, and is a limit ot 
ciiiuency which no engme whatevei cm exceed 

48 The second law of theimodi namics, on which (along with Second 
the first law) this conclusion lests has been given in many diffeient law of 
foims The statement of it in § 23 is that of Clausius, and is thermo 
lety similar to that of Sii W Thomson Kaukine, to whom with djnamics. 
Thomson and Clausius is due the dei elopment of the theory of heat- 
engines fiom the point at which Cai not left it, has stated the second 

law in afom which is neither easy to undeistand, noi obvious, as 
an exqiciimeutal lesult, when undcistood His statement inns — 

‘ It the absolute tempeiatuie of any umfoimly hot substance be 
diiided into any numbei ot equal paits, the efiects of those paits m 
causing woik to be peifoimed aie equal 
To make this intelligible we may suppose that any quantity q ot 
heat from a souice at tempeiatuie is taken by the fiist of a 
senes of peifect heat engmes, and that this engine rejects heat 
at a tempeiatuie less than Vx by a ceitain mteival At Let 
the heat so iejeeted'"by the fiist engine foim the heat supply of a 
second peifect engine woilung fiom to '’"s through an equal intei- 
xal At , let the heat wdiicli it in turn leiects foim the heat supply 
of a thud peifect eugiue woiking again thiough an equal mteival 
from Tq to T 4 , and so on The efficiencies of the seveial engmes 

aie (by § 40) — , — , — , ic The amounts of heat supplied to 

■’’i ■’'a "^3 

them aie g , , dc Hence the amount of work done by 

each engme is the same, namely, q— Thus Raukmo’s statement 

'''i 

IS to he undeistood as meanmg that each oi the equal iiiteivals 
into which any lango of tenijieiatuie may be diiided is equally 
eiiective m allowing work to be piodiicecl fiom heat when heat is 
made to jiass, doing woik m the most efficient possible W'ay, thiough 
all the iiiteivals fiom the top to the bottom of the lange 

49 A point of much thooietical mteiest may bo noted in pass- Thermo 
ing In place ot measnung tempeiatuie, as W'e have done, by the dynamic 
expansion of a qieifect gas, a scale of tempeiatuie might be foimed absolute 
thus Stalling horn any one tempeiatuie, let a senes of intervals measuie- 
bo taken such that a seues of icveisible engines, each woiking ment of 
with one of the iiiteivals foi its lango, in the mannei desoubed in tempera- 
§ 48 (so that the heat icjoctod by the fust foiiiis the supply of the tiue 
second, and so on), will each do tho same amount of woik , then 

call these iiiiei vds equal This gn es a scale of tempeiatuie (oiigm- 
ally suggested by Su ^Y Thomson) which is tiuly absolute in the 
seuse ot being ludejjeiident of tlie piopeitics of any substance, it 
coincides, as is eiident fioni § 48, with the sealo we have been 
using, in which equal mteivals ot tempeiatuie aio defined as those 
couespoudiug to equal amounts of exqiansiou of a peifect gas luidei 
constant inessiue and it coincides appioximatel) with the scale 
of a meicmy theimometei when that is graduated to load fiom the 
absolute zeio by the addition of a suitable constant (§ 29) 

50 Tho availability of heat foi tiausfoimation into woik Conch 
depends essentially on the langc of tempeiatuie thiough which the tions of 
heat is let dowm fiom the hot souice to the cold body into winch maxi 
heat is lejectod , it is only in vntue of a difleience ot tempeiatuie mum 
between bodies that couvoisiou of any pait of then heat into woik effi- 
hecoincs possible If ti and t^ aie the highest and lowest tern cienoy 
peiatmes of tlie lange thiougir wducli a heat-engine woiks, it is 

clear that the maximum of efficiency can be leached only when 
the engme takes m all its heat at and lejects at t^ all that is 
1 ejected ‘Witluespoct to eveiy poi lion of heat taken in and rejected 
tlie greatest ideal efficiouey is 

Tempeiatuie o f leceptioii - tempoiature of rejection 
~ Tcmpeiatiuo of leceqilion 

Any heat taken m at a tempeiatuie below tj 01 lejootod at a 
tempeiatuie above tj will have less availability foi convoisiou into 
woikllianif taken m at Tx and rejected at tj, and hence, with a given 
pail of Imiitmg toinpoiatiiies, it is essential to maximum efficiency 
that no heat he taken in by the ongino except at tlio top of the 
laugo, and no heat lejected cxcejit at the bottom of the lange 
Fuithor, as we have seen in § 45, when the tempeiatuies at which 
heat is received and lejected are assigned, an engine attains the 
maximum of efficioncy if it be loveisiblo, 

61 It 13 tlieiefoie impoitant to inquire inoio particulaily wliat Condi 
buds of action aieievcisible ui the theimodjnamic seuse A little twnsof 
consideiation will show thata tiansfei of heat from the souice or to leversi 
the leceivei is loveisiblo only when tho woiking substance is at bility 
sensibly the same tempeiatuie as the source 01 the receivoi, as the 
case may be, and an expansion is leveisible only when it occurs by 
the gradual displacement of some pait of the contain rag envelope 111 
such a mannei that tho oxiiaiiding fluid does exteinal work on the 
envelope, and does not waste energy to any sensible extent in setting 
itself in motion This excludes wliat may be termed fiee expansion, 

> JIfamal of tlie Steam Engine and othei Jh wie Movei s, { 243 




sucli as that of the gas in Joule’s esperinient, § 33, and it excludes 
also -ft hat may be called imperfectlj'-resisted expansion, such as would 
occur if the fluid were allowed to expand into a closed chambei in 
which the pressme was less than that of the fluid, oi if the piston 
in a cylmclei lose so fast as to cause, through the inertia of the ex- 
panding fluid, local laiiations of pressure throughout the cjlmder 

To make a heat engine, working within given limits of tempeia- 
tuie, as eflicient as possible we must therefore strive— (1) to take 
in no heat except at the highest temperatuie, and to leject no 
heat except at the lowest temperatuie , (2) to sceuie that the 
woiking substance shall, when leceinngheat, he at the temperatuie 
of the body fiom which the heat conies, and that it shall, when 
giving up heat, he at the tempeiatuie of the body to which heat is 
given up , (3) to avoid free or impeifectly-iesisted expansion If 
these conditions are fulfilled the engine is a perfect heat engine 
Tempeia The fiist and second of these conditions are satisfied if in the 
tine of action of the engine the working substance changes its tempeia- 
w'oikmg ture from to by adiabatic expansion, and fiom to by 
substance adiabatic compression, theiehy being enabled to take m and 
changed reject heat at the ends of the range without taking m oi lejecting 
by adia- any by the way This is the action in Carnot’s engine (§ 40) 
hatic ex 52 But if w e can canse the wozking substance to deposit heat in 
pausion some body w’lthm the engine while passing fiom to in such a 
01 com- manner that the transfer of heat fiom the substance to tins body is 
pression i e veisible (satisfy mg the second condition above), then when we wish 
the woilung substauce to pass from tj to we may leveise this 
transfer and so recover the heat that was deposited in this body 
Eegen- This alternate stoiing and restoring of heat may then take the 

eiative place of adiabatic expansion and compression, in causing the tem- 

piiu peiatuiB of the w-orking substance to pass fiom ti to and from 
ciple Tj to Ti respectively The alternate storing and restoring is an 
action occuriing wholly within the engine, and is theiefoie distinct 
fiom the taking in and lejectmg of heat by the engine 
Stirling’s 63 In 1827 Roheit Stirling designed an apparatus, called a re- 
regenera gemator, by which this process of alternate stoiing andiestoiing 
tor of heat could he actually pei foimed For the piesent purpose it w ill 
suffice to desciibe the legenerator as a passage thiough which the 
working fluid can travel in either direction, whose walls have a 
veiy large capacity for heat, so that the amount alternately given to 
or taken fiom them by the woibng fluid causes no nioie than an 
insensible use or fall in their temperature The temperatme of the 
walls at one end of the passage is r^, and this tapers contmnonsly 
down to t 2 at the other end When the working fluid at tempeia- 
tme Ti enteis the hot end and passes thiough, it comes out at the 
cold end at temperatuie to, having stoied in the walls of the 
legenerator an amount of Heat which it will pick up agam when 
passed thiough lu the opposite diiection Dming the return journey 
its temperatuie uses fiom to ti The process is strictly reveisible, 
or lathei would be so if the regeneiatoi had an unbmited capacity 
foi heat, if no conduction of heat took place along its walls from 
the hot to the cold end, and i£ no loss took place by conduction or 
radiation fiom its exteinal siuface 

Cycle in 54 Using an as the woiking substance, and employing his 
Stiihng’s legeneiator, Stirling made an engme (to be described latei) 
engine which, allowingfoi practical impeifeetions, is the earliest example 
of a truly reversible engme The cycle of operations m Stirlmg’s 
engine is substantially this — 

(1) All (which has been heated to by passing through the 
legeneiatoi) is allowed to expand isotheimally through a latio 
talang in heat fiom a furnace and laising a piston Heat taken 
in (per lb of an )=cti log er 

(2) The air is caused to pass thiough the regeneiatoi fiom the 


hot to the cold end, depositing heat and having its temperatuie 
loweied to to, without change of volume Heat stored in 
legeneiatoi =]4 (ti-t 2) The pie&sure of couise falls 

(3) The air is then compiessed isotheimally to its oiiginal 
volume at in contact with a refiigeiator (or receiver of heat) 
Heat iejeoted=CT2log er 

(4) The air is again passed through the legeneiatoi from the 
cold to the hot end, taking up heat and having 

its tempeiature raised to Heat restored by 

the legeneratoi = K /ti - ts) L 

„„ CTilog.r-CTslog.r \ 

Efficiency = ? \ w 

CrilogjJ Ti \ 

The indicatoi diagram of the action is shown ^ 

in fig 13, and a diagram of the engine is given ^ 

in chap Xiy Stilling’s engme is important, 
not as a present day heat engine (though it 
has lecently been levived in small forms after 
a long mteival of disuse), hut because it is 
typical of the only mode, other than Carnot’s 

plan of adiabatic expansion and compression,* 

by which the action of a heat engine can he^®^!^ 
made reversible Yalnahle as the regeneiator b/ 

has proved in metalluigy and othei industrial piocesses, its actual 
application to heat-engmea has hitherto been very limited An 


othei way of using it in an -engines was designed by Ericsson, and 
attempts have been made by 0 W Siemens and P Jenkin to apply 
it to steam engines and to gas-engines But almost all actual 
engines, in so fai as they can he said to appioacli the condition of 
reveisibihty, do so, not by the use of the legenerative pimciple, 
hut by moie oi less neaily adiabatic expansion and compression 
aftei the mannei of Carnot's ideal engine 

III Properties of Steam anb Theort op the 
Steam E^GINE 


55 We have now to consider the action of heat engines in Forma- 
wlrxh the woiking substance is water and water vapour or tion of 
steam The properties of steam are most conveniently stated by steam 
lefeiiing in the first instance to what happens when steam is under 
foimed under constant pessuie Tins is substantially the piocess constant 
which occuis in the boiler of a steam-engine when the engine is pressure 
at work To fix the ideas we may suppose that the v essel m which 
steam is to be formed is a long upngbt cylinder fitted wuth a 
piston, which may be loaded so that it exerts a constant pressure 
on the fliud below Let there he, to begin with, at the foot of the 
cylindei a quantity of water (which for convenience of numerical 
statement we shall take as 1 lb), at any temperature , and let 
the piston piess on the surface of the water with a force of 
P Ib pel square foot Let heat now he appbed to the bottom 
of the cylinder As it enters tie watei it wdl pioduce the follow- 
ing efleets in ihree stages — 

(1) The temperatuie of tie water uses until a ceitain tempeia- 
tuie t IS reached, at which steam begins to be foimed The value 
of t depends on the particular pressure P which the piston exerts 
Until the temperature t is leached there is notling but water below 
the piston 

(2) Steam is foimed, moie heat being taken in The piston 
(which IS supposed to exeit a constant pressure) rises Uo 
furthei increase of temperature occurs during this stage, which 
continues until all the water is converted into steam Duimg 
this stage the steam whici is foimed is said to he saturated 
The volume which tie piston encloses at the end of tins stage,— 
tie volume, namely, of 1 lb of saturated steam at pressure P (and 
tempeiature t),— will be denoted by Y in cubic feet 

(3) It after all the watei is converted mto steam more heat be 
allowed to enter, the volume will increase and the temperatuie 
will rise The steam is then said to be superheated 

66 The diffeienee between saturated and supeiheated steam Saturated 
maybe expressed by saying that if water (at the temperature of and super 
the steam) be mixed with steam some of the water will he evapoiated heated 

if the steam is superheated, hut none if the steam is satmated steam 
Any vapoui in contact with its liquid and in theimal eqiulibnum 
is necessaiily satmated When saturated its pi opei ties differ con- 
sideiahly, as a lule, from those of a peifect gas, but when supei- 
heated they appioaoh those of a peifect gas moie and more closely 
the farther the process of auperheatmg is carried, that is to say, the 
moie the temperatuie is raised above t, the tempeiature of saturation 
corresponding to the given piessure P 

67 The temperature t at which steam is formed depends on the Relation 
value of P Then relation was deteimined with gieat care by of pies- 
Regnault, in a senes of classical experiments on which our sure and 
knowledge of the pioperties of steam chiefly depends ^ The tempera- 
pressure of satmated steam uses with the temperature at a rate ture in 
which mcieases rapidly m the upper regions of the scale This satmated 
will be ajipaient fiom the first and second columns of Table II , steam 
given on next page, which is compiled from Rankine’s reduction 

of Regnault’s lesmts The first column gives the tempeiature on 
the Fahr scale, the second gives the couespouding piessuie in 
pounds pel squaie mch Rankine has also expressed the relation 
of temperatme and piessme m saturated steam by the following 
formula (which is applicable with other constants to other va- 
pours 2) — 


where p is the pressure in pounds per squaie inch, and t is the 
absolute tempeiatuie in Fail degrees For most purposes, how- 
ever, it is more convenient to find the pressme corresponding to a 
given temjperatme, oi tie temperature corresponding to a given 
piessnre, £om the table by interpolation 

58 The same table shows the volume Y, m cubic feet, occupied Relation 
by 1 B of saturated steam at each pressure This is a quantity of pres- 
the direct experimental measurement of which is of veiy great sure and 
difficulty It may, however, he calculated, from a knowledge of volume 
other properties of steam, by a piocess which wiH he described 
latex (§ 75) The values of Y given in the table were determined 
by Rankine by means of this piocess, they agree faiily well with 
such direct observations of the density of steam as have been hitherto 

1 Mem Jmt France, 1847, vol xxi An aecoimt of Hegnaalt’s metboas of 
experiment and a statement of his results expressed in Bntisli measuies mil be 
found m Dixon’s 2V eatm m Meat 

2 FU%1 Mag , Deo 1854, oi Manual of tU Steam Fngtne, p 237. 
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made ^ The relation of P to 7 may he approximately expressed hy 
the formula^ ij 

py’^=constaTit=68500 (nearly), 
when P IS stated in Iti per sq ft and 7 in cuh tt per Ib 


Txbli! II — Propeiim of Saturated Steam 




Volume 

Heat ot Foimation 



of lib 

H 

h 

Degiees F 

lb pel bq in 

Cub Ft 

Thermal Umts 

Theimal Units 

82 

0 085 

3390 

1091 8 

0 

41 

0122 

2406 

1094 5 

9 0 

50 

0173 

1732 

1097 3 

18 0 

59 

0 241 

1264 

llOOO 

27 0 

68 

0 333 

935 

1102 8 

36 0 

77 

0 452 

699 

1105 5 

45 0 

86 

0 607 

529 

1108 2 

54 0 

95 

0 806 

405 

11110 

63 0 

104 

106 

313 

1113 7 

72 0 

113 

138 

244 

1116 5 

81 0 

122 

178 

192 

1119 2 

90 1 

131 

2 27 

152 4 

1121 9 

99 1 

140 

2 88 

122 0 

1124 7 

108 1 

149 

3 62 

98 45 

1127 4 

117 1 

158 

4 51 

80 02 

1130 2 

126 2 

167 

5 58 

65 47 

1132 9 

135 2 

176 

6 87 

53 92 

1135 6 

144 3 

185 

8 38 

44 70 

1138 4 

153 3 

194 

1016 

37 26 

11411 

162 4 

203 

12 26 

31 26 

1143 9 

1714 

212 

14 70 

26 36 

1146 6 

180 5 

221 

17 53 

1 22 34 

1149 3 

189 6 

230 

20 80 

19 03 

11521 

198 7 

239 

24 54 

16 28 

1154 8 

207 8 

248 

28 83 

14 00 

1157 6 

216 9 

257 

33 71 

12 09 

1160 3 

226 0 

266 

39 25 

10 48 

11631 

235 2 

275 

45 49 

9124 

1165 8 

244 3 

284 

62 52 

7 973 

1168 6 

253 5 

293 

60 40 

6 992 

1171 3 

262 7 

302 

69 21 

6153 

1174 1 

2719 

811 

79 03 

6 433 

1 1176 8 

281 1 

320 

89 86 

4 816 

; 1179 5 

290 3 

829 

101 9 

4 280 

: 1182 2 

299 5 

838 

115 1 

3 814 

1185 0 

308 7 

347 

129 8 

3 410 

1187 7 

318 0 

356 

146 8 

3 057 

1190 4 

327 3 

365 

163 3 

2 748 

1193 2 

336 6 

374 

182 4 

2 476 

1195 9 

345 9 

383 

203 3 

2 286 

1198 6 

362 2 

392 

225 9 

2 025 

12014 

364 5 

401 

250 3 

1 838 

1204 1 

373 9 

410 

276 9 

1 672 

1206 9 

383 2 

419 

305 6 

1625 

1209 6 

392 6 

428 

338 3 

1 393 

1212 4 

402 0 


Supply 59 We have next to consider the supply of heat Duiing the 
of heat hist stage, until the tempeiatuie rises fiom its initial Talue ^ to t, 
m forma- the tempeiatuie at winch steam begins to foim under the given 
tion of pressme, heat is lequued only to warm the water Since the 
steam specific heat of watei is nearly constant, the amount of heat taken 
under m during the fiist stage is approximately theimal umts oi 
constant J((~ici) foot-pomids, J being Joule’s equivalent (§ 23), and this 
pressure, expression for it will generally serve mth sufficient accuracy in 
piactical calculations More exactly, howevei, the heat taken in 
IS somewhat gieatei than this, foi Regnanlt’s expeiimeuts show 
that the specific heat of watei increases slightly as the temperatme 
uses In stating the amount of heat lequired for this fiist stage, 
(q must be taken as a known temperatuie, for convenience in 
nnmeiical statement the temperatuie 32° I is usually chosen as 
an arbitraiy staitmg-point fiom wluch the leception of heat is to 
be reckoned We shall employ the symbol A to designate tlie heat 
required to raise 1 Bi of watoi fiom 32° P to the temperatuie t at 
which steam begins to form The value of A in thermal units is 
given, approximately, by the equation 
h=>t-S2 

More exact values, which take account of the vaiiation in the 
specific heat of water, will be found in the last column of Table 
II Duiing the fiist stage, sensibly all the heat supplied goes to 
lECiease the stock of internal eneigy which the fluid possesses, the 
amount of exteinal woilc which is done by the expansion of the fluid 
being negligible 

Latent 60 The heat taken in diiung the second stage is what is called 
heat the latent heat of steam, and is denoted by L, Of it a pait is spent 
1 SeaFaubsiin and Me, “Outlie Density of fateam at Different Tempeiatuies," 
PAil Jtans, vol cl, 1860 

* Tins IS Rankmc’s foimula Zeunei gnes ®“*®=:con6tant i 


m doing external work, — namely, P multiplied by the excess of the 
volume of the steam over the volume of the water,— and the 
remainder is the diffeience of internal eneigy between 1 Ki of steam 
at t and 1 lb of watei at t The volume of 1 Ib of watei, at such 
tempeiatuies as are usual in steam engines, is neaily 0 017 cubic 
feet We may therefoie write the external woik (in foot-pounds) 
done duimg the pioduction of 1 lb of steam under conotaut 
piessuie P,— 

Exteinal work=P(7- 0 017) 

61 Adding together the heat taken in duiing the fiist and second Total 

stages «e have a quantity designated by H and called the total hat heat of 
of 1 lb of satuiated steam — steam 

H=;i+L 

Eegnault’s values of H aie very aceuiately expiessed (in theimal 
units) by the foimula 

H=1082 + 0 305t 

They are given in the fourth column of Taole II A similai for- 
mula gives appioximate values of L, exact enough foi use in piac- 
tical calculations, — 

1=1114-0 7t 

The total heat of formation of 1 lb of steam, when foimed under 
constant pressure from watei at any tempeiatuie t^, is of couise 
H -Ao, where Aj coi responds to 

62 Of the whole latent heat ot steam, L, the part P(7 - 0 017) Internal 
IS, as has been said above, spent m doing external woik The energj 
lemamdei (lu loot pounds)— 

JL-P(7-0 017)- 

is the change of internal eneigy which the substance undeigoes 
dmmg evaporation This quantity, foi which it is conveiueiit to 
have a separate symbol, will be denoted by p in theimal units, oi 
Jp m foot-pounds In dealing with the heat lequiied to pioduce 
steam ue adopted the state of water at 82° F as an aibitiary stait- 
ing-point fiom which to leckon the leceiitioii of heat In the 
same way it is convenient to use this aibitraiy starting point in 
leckonmg what may be called the inteiiial eneigy of the substance, 
which IS the excess of the heat taken in ovei the external woik done 
by the substance duiing its leception of heat Thus the internal 
eneigy I of 1 lb of satuiated steam at piessuie P is equal to the total 
heat H, less that pait of the total heat which is spent in doing 
exteinal woik, or (in foot pounds) 

JI=jn-P(7-0 017), 

or I=L+A-P(7-0 017)/J=A-tp 

The notion of internal energy is useful m calculating the heat 
taken in oi lejected by steam during any stage of its expansion oi 
compiession in au engine When a woiking substance pusses fiom 
one condition to anothei, its gain oi loss of heat is detei mined by 
the equation 

Heat taken in=mcrease of internal eneigyp external woik 
Any of the teims of this equation may be negative , the last teim 
IS negative when woik is done, not by, but upon the substance 

63 The same equation gives the means of finding the amount Heat of 
of heatiequired to form steam undei any assigned couJitioiis, lu foiniation 
place of the condition assumed at the beginning of this cliapiei, uncloi any 
where the formation of steam undei constant pressuio was con- oonch- 
sideied Whatevei be the condition as to piessure undei which tious 

the piQcess of foiination is earned on, the total heat lequuod is 
the sum of the internal eneigy of the steam when foimed and 
the woik done by the substance duiing the piocess Tims in 
geneial 

Heat of founation=I-i-J"'y PrfV, 
the hmits of integiatioii being the final volume of the steam and 
the original volume of the ivater When steam is foimed in a 
closed vessel of constant volume no exteinal woik is done, the heat 
of foimation is theu equal to the inteiiial energy, and is less than 
the total heat of foimation (H) of steam, wlien foimed at a constant 
^iMsore equal to the pressuie leaclied in the vessel, by the quantity 

64 In calculations which lelatc to the action of steam lu engines Wet 
we have generally to deal, not with di y satuiated steam, hut with steam 
wet steam, or steam which either cairies in suspension, oi is 
otherwise mixed with, a gieatei or less pioportion of water In 
eveiy such mixture the steam and watei have the same tempeiatuie, 

aud the steam is satuiated The diyness of wet steam is uieasuiod 
bv the piopoition q of diy steam in each pound of the mixed 
substance When that is known it is easy to deteinmie the otliei 
physical constants ilnis— 

Latent heat of 1 Ib ot xvot steam = gL , 

Total heat of 1 Ib of wet steam = A H- pL , 

Volume of 1 Ib of wet steam =(/7 -t- (1 - 2)0 017 
■=27 veryncaily, 

unless the steam is so wot as to consist mainly of watei , 

Internal eneigy of 1 Ib of wet steam^ A+pp 

65 Steam is supeiheated when its tempeiatuie is laised, in any Super- 
maunei, above the tempeiature coiiesponding to satmation at the heated 
actual piessoi'e When much superheated, steam behaves like a steam, 
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perfect gas, and may be called “steam gas ” It then follows the 
equation PY=85 5r, 

and the specific heat at constant pressure, Kj,, is 371 foot pounds or 
0 48 theimal unit At veiy low temperatures steam appioximates 
closely to the condition of a perfect gas when very slightly super 
heated, and even when saturated , at high temperatures a much 
gieatei amount of supeiheating is necessary to bring about an 
approach to the perfectly gaseous state The total heat lequu ed for 
the production of superheated steam under any constant pressure, 
when the superheabng is sufficient to bring the steam to the state 
of steam gas, may therefoie be reckoned by taking the total heat of 
saturated steam at a low temperature and adding to it the product 
of Kp into the evcess of tempera tuie above that Thus Rankine, 
treating saturated steam at 32° E as a gas, gives the formula 
H'= 1092 + 0 4S(i'-32) 

to express the heat of foimation (nndei any constant pressure) of 
siipei heated steam, at any temperature which is so much above 
the tempera tmo of satin ation coriesponding to the actual pressure 
that the steam may be treated as a peifect gas Calculated fiom 
its chemical composition, the density of steam gas should he 0 622 
times that of air at the same piessure and temperatme The value 
of 7 or Kp/Kc foi steam gas is 1 3 These formulas, deahng as they 
do w'lth steam which is so highly supeiheated as to he perfectly 
gaseous, fail to apply to high pressure steam that is heated but 
little ahoi e its tempeiature of saturation The lelation of pressme 
to volume and temperatme in the legion which lies between the 
satmated and the perfectly gaseous states has been experimented 
on by Hun ^ Formulas which are applicable with moie oi less 
accuiacy to steam in eithei the saturated or supeiheated condition 
have been devised by Him, Zeunei,“ Rittei,* and others 

66 The expansion of volume which occurs during the conversion 
I of watei into steam under constant pressure— the second stage of 

the process descubed m § 55— is isothermal From what has been 
already said it is obvious that steam, or any other satuiated vapour, 
can be expanded or compressed isothermally only when wet, and 
that evapoi ation (in the one case) or condensation (in the other) 
must accompany the process Isothermal lines for a working sub 
stance whioli consists of a liquid and its vapour are straight lines 
of uniform pressure 

67 The form of adiabatic lines for substances of the same class 
depends not only on the paiticular fluid, but also on the piopoi- 
tion of liquid to vapour in the mixture In the case of steam, it 
has been shown by Rankine and Clausius that if steam initially 
dry be allowed to expand adiabatically it becomes wet, and if 
initially w et (unless very wet *) it becomes wetter A part of the 
steam is condensed by the process of adiabatic expansion, at first 
in the foim of minute particles suspended thioughout the mass 
Tlie temperature and pressure fall , and, as that part of the sub- 
stance winch remains uncondensed is satuiated, the relation of 
piessure to tempeiature throughout the expansion is that which 
holds for satuiated steam The following formula, proved by 
Rankine® and Clausius® (see § 75), serves to calculate the extent 
to which condensation takes place during adiabatic expansion, and 
so allows the relation of pressme to volume to be determined 

Before expansion, let the initial dryness of the steam be gj and 
its absolute tempeiatiue tj Then, if it expand adiabatically until 
its temperature falls to r, its dryness aftei expansion is 

Li and L are the latent heats (in thermal units) of 1 ft of steam 
befoie and after expansion respectively When the steam is dry to 
begin with, 

This formula is easily applied to the construction of the adiabatic 
curve when the initial piessuie andthe piessure aftei expansion are 
given, the corresponding values r and L being found from the table 
It IS less convenient if the data are the initial piessure and the 
initial and final volumes, or the initial piessure and tlie latio of 
expansion r An approximate formula more appropriate in that 
case is 

Pu"=constant, or P/Pi=(u/t)i)«=i« 

Here % and denote the volume of 1 ft of the mixture of steam 
and water befoie and aftei expansion respectively, and are to be 
distinguished fiom V and Vj, which we bare alieady used to 
denote the volume of 1 ft of dry saturated steam at pressures P 
and Pi The index n has a value which depends on the degree of 
initial diyness gi 

1 Tkeone Mecamque de la ChaUur 

2 Ztschr d Yereins deutschei Inaenieure, vol xi 

‘ fhed Ann , 1878 For a discussion of several of these formulas, see a papei 
byH DysT.Tians Inst of Engineen and Shipbuilders m Scotland, 

* Plot Cotteiill, in Ins Treatise on the Steam-Engine, § 79, has calculated 
(using the equation which follows in the text) that, when a mixture of steam and 
water expands cdiahatically, steam condenses if thepioportlon of steam he, roughly, 
over 50 per cent, hut water is evapoiated if the piopoition of steam be leas than 
about 50 pel cent The exact proportion depends on the initial piessure 

5 Steam Engine, § 281 

® Mechanical Theory of Beat (ti by W It Browne), diap w § 12 


According to Zeunei,? u=l 035 + 0 Igj, so that foi 
?j,=l 0 95 0 9 0 85 0 8 0 75 0 7 

71=1 135 1 130 1 125 1 120 1 115 1 110 1 105 

Rankine gave for this index the \alne V°) which is too small if 
the steam be initially dry He determined it by examining the 
expanaon curves of indicator diagiams taken from woiLing steam 
engines, hut, as we shall see later, the expansion of steam in an 

actual engine is by no means adiabatic, on account of the tiansfer 

of heat which goes on between the woiking fluid and the metal 
of the cylmder and piston When it is desired to diaw an 
adiabatic curve for steam, that value of m must be chosen which 
ibfers to the degiee of dryness at the beginning of the expansion 
68 We aie now in a position to study the action of a heat engine Carnot’s 
employing steam as the woiking substance To simplify the first cycle with 
consideration as far as possible, let it be supposed that we have, as steam for 
before, a long cylinder composed of non conducting material except working 
at the base, and fitted with a non conducting piston , also a source of substance 
heat A at some tempeiatuie Tj , a receiver of heat, or, as we may now 
call it, a condenser C, at a lower temperature , and a non con 
ducting covei B (as in § 40) Then we can perform Carnot’s cycle 
of operations as follows To fix the ideas, suppose that there is 1 ft 
of water in the cylinder to begin with, at the temperature — 

(1) Apply A and allow the piston to use The water will take 
in heat and be conveited into steam, expanding isothermally at 
^ s.r.Eiiuux constant piessure Pj This part of the operation 

~ \ IS shown by the line ab in fig 14 

\ (2) Ptemove A and apply B Allow the expan- 

I V Sion to continue adiabatically (he), with falling 
p \ piessure, until the temperatme falls to tj 
\> \o The piessure will then be Pa, corresponding 
V I V (in Table II ) to Ta 
, r ' (3) Remove B, apply C, 

\ ; and compiess Steam is 

y , isBTHt.^oL . condensed by rejecting heat 

^ to 0 The action is iso 

: > thermal, and the pressme 

-i .^ lemains Pj Let this be 

■B " ' ' , contmued until a certain 

4 FioH-Camot's Cycle witlMvatei ana Pr* ^ 13 cached, after 
4 steam for woiking substance wlnoll adiabatic compression 

Will complete the cycle 

(4) Remove C and apply B Continue the compression, which 
IS now adiabatic If the point d has been rightly chosen, this 
will complete the cycle by restoiing the working fluid to the state 
of water at temperature 

The indicator diagiam for the cycle is given in fig 14, as cal 
ciliated by the help of the equations in § 67 and of Table II foi a 
particulai example, in which pi=90 ft pei squaie inch (ti= 781), 
and the expansion is contmued down to the pressure of the atmo- 
splieie, 14 7 ft per squaie inch (t 2=678) Since the process is 
reveisible, and since heat is taken in only at and rejected only 
at t 2 , tlie efficiency is (tx - The heat taken in per ft of the 
fluid is Lx, and the woik done is"Lx (ti- r^l/rx, a result which may 
be used to check the calculation of the diagram 
69 If the action here described could be realized in practice, Efficiency 
we should have a thermodynamically pei feet steam engine using of a 
saturated steam The fiaction of the heat supplied to it which peifect 
such an engine would convert into woik would depend simply on steam- 
the temperature, and therefore on the piessure, at which the engine 
steam was produced and condensed The tempeiature of con Limits of 
densation is limited by the consideiation that there must be an tempera- 
abundant supply of some substance to absorb the rejected heat , ture 
water is actually used for this pm pose, so that has for its 
lower limit the tempeiature of the available water supply 
To the higher temperatme ti and piessure Px no limit can be set 
except such as is brought about in piactice by the mechanical diffi- 
culties, with legal d to strength and to Inbiication, which attend 
the use of high-pressure steam By a veiy special constuiction of 
engine and boiler Mr Perkins has been able to use steam with a 
piessure as high as 500 ft pei squaie incli , with engines of the 
usual constniehon the value ranges fiom 190 ft downivaids 
If the temperature of condensation be taken as 60° F , as a lower 
limit, the efficiency of a perfect steam-engine, using saturated steam, 
would depend on the value of Pj, the absolute presbuie of pioduction 
of the steam, as follows — 

Foi peifect steam engine, with condensation at 60° F , 

Px 111 ft pel square inch being 40 80 120 160 200 

Highest ideal efficiency = 284 326 350 868 381 

But it must not be supposed that these values of the efficiency are 
actually attained, oi are ei en attainable Many causes conspire to 
prevent steam engines from being tbeimodynamieally perfect, and 
some of the causes of impeifection cannot be removed These mim 
hers will seive, however, as a standard of comparison in judging of 

7 Orundtsilge der Mech Warmetheone, p 842 See also Giashof, Resultate 
avs der Meek Tiarmetheorie, §37 In the adiahatic corapiession of wet steam 
n=l 034+0 llffi, where qi ^ the dryness at the beginning: of compiession 
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the parformance of actual engine'?, and as setting foith the advan 
tage ot high pressure steam fiom the thermodjnamie point of Tiew 
EfBoieacy 70 As a contrast to the ideally peifect steam-engine of § 68 
of an we may ne'^t considei a cyclic action such as occniied m the eaily 

engine engines of Newcomen or Leupold, when steam was used non 

using expansively, — or lathei, such an action as would have oceuiied in 

steam engines of this tjpe had the cylinder been a peifect non conductoi 

non- of heat Let the cjcle of opeiations be this — 
expan (1) Apply A and evapoiate the watei as befoie at Pj Heat 
sively taken m=Li 

(2) Kemove A and apply 0 This at once condenses a pait of 
the steam, and lediices the piessure to P, 

(3) Compiess at Pn, in contact with 0, till 
condensation is complete, and watei at t,is left 

(4) Remove B and apply A Thi, heats the 
water again to and compdetes the cycle 
Heat taken in=7ii - 

The indicator diagram foi tins senes of 
operations is shoivn in fig 15 

Here the action is not reversible To calculate the efficiency, we 

WorJ^done (Px -Po)(Vi-0 Olf) 

Heat taken in J(Li + /ij - /ij) 

The values of tins will bo found to range fiom 0 067 to 0 072 foi 
the values of which aie stated in § 69, when the tempeiatuie 
of condensation is 60° P 

Engine 71 In the ideal engine represented m fig 14 the functions of 
with boiler, cylinder, and condenser aie combined in a single vessel , but 

sepaiate after what has been said in chap II it is scaieely necessary to le- 
organs mark that, piorided the working substance passes through tlie same 
cycle of operations, it is indiSbient whether these aie perfoxmed lu 
several vessels or in one To approach a little luoie clobJy the 
conditions that hold in practice, we may think of the engine 
which peiforms the cycle of § 70 as consisting of a boiler A (fig 16) 
kept at Vj, 1 non conducting cylin 
der and piston B, a suiface con 
densei 0 kept at aud a feed-pump 

D which lestores the condensed 
water to the boiler Then for every 
pound of steam supplied aud used 
non expansively as m § 70, we have 
w'orkdoneon thepiston “(Pi-PalVi, 
but an amount of work has to lie ex- 
pended indrmng thefeed- 
pump “(Pi-Pj)0 017 
Deducting tins, the 
w oik done pei of steam 
lb the same as hetoie, and 
the heat taken in is also fis is —Organs of a Steam Engine 
the same An indicator diagiam taken fiom the eylmdei would 
give the area efiih (fig 17), wheie ec=Pj, o/i=P|j , an intU 

cator diagram taken fiom the pump would 
give the negative area /ym, wheie ci is the 
volume of the feed water, oi 0 017 cub ft 
The diifeience, namely, the shaded aie<i, is 
the diagiam of the complete cycle gone 
tlnough by each pound of the woilung 
substance In expeumeutal ineasuiemeuts 
of the woik done in steam engines, only 
the action which occurs within the cylindei is shown on the indi- 
catoi diagram Piom this the woik spent on the feed-pump is to 
be subtiacted in any acciiiate deteimination of the theimody nainic 
efficiency If the feed-watei is at any temperatuie tq othei than 
that of the condense! as assumed m § 70, it is deal that the heat 
taken in is -7jg instead of Hi - 7^2 

How 72 lYe have now to miymie how neaily, with the engine of fig 
neaily 16 (that is to say, with an engine in which the boiler and condenser 
niaythe aie separate fiom the cylindei), we can appioach the leversible 
piocess cycle of § 68 The first stage of that cycle coiiesponds to the 

be re cdtmmn of steam fiom the boiler uito the cylmdei Then the 

versible * point knoivn as the point of is leadie^ at winch admis 
sion ceases, and the steam alj,eady m the cylinder is allowed to 
expand, exeiting a diminishing piessuie on the piston Tina is 
the second stage, oi the stage of e^amion The piocess of 
expansion may he earned on until the pies&uie falls to that of the 
condensei, in which case the expansion is said to be complete 
At the and of the expansion takes place, that is to say, com- 
muuicafcion is opened with the condenser Then the letuin stioke 
begins, and a period termed the evhawst occurs, that is to say, 
sceam passes out of the cylindei, into the condenser, wheie it is 
condensed at piessure P 2 , which is felt as a iaeJe pcmire opposing 
tlio 1 etui’ll of the piston So fai , all has been essentidly reversible, 
and identical mth the couesponding parts of Carnot’s cycle 
But we cannoi: complete the cycle as Carnot’s cycle was com- 
pleted The existence of a sepaiate condenser makes the fouith 
stage, that of adiabatic compression, impiactieahle, and the best 
we can do is to continue the exhaust until condensation is com- 
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plete, and then retain the condensed water to the boiler by means 
of the feed pump 

It is true that we may, aud in actual piactiee do, stop the 
exhaust hefoie the letmn stioke is complete, and compiess that 
poition of the steam which lemains below the piston, but this 
does not mateiially affect the theimoJynamie eflhcieucy , it is 
done paitly foi mechanical leasons, and paitly to 
avoid loss of powei thiough cleaiance (see chap IV ) 
In the piesent instance it is supposed that theie is 
no cleaiance, in whieh case this conipiession is out 
of the question The indicator diagi im given by a 
cylindei in which steam goes thiough the action de- 
sciihed above is shown to scale in fig IS foi a pai- 
ticulai example, in which it is supposed that 1 cubic 
foot of cliv satin ated steam 
is admitted at an absolute 
piessuie of 90 Ib pei squaie 
inch, and is expanded tw el\ e 

times, 01 down to a piessuie 

, of 6 4 lb pel squaie inch, at 

fQi S earn pnessuie it is dis 

charged to the condensei 
As we have assumed the cylindei to be non conducting, and the 
steam to be initially diy, the expansion follows the law PV^ 
constant The advantage of expansion is obvious, that pait of the 
diagiam which lies undei the cuivc being so much cleai gam 
73 To calculate the elhciency, we have 
IVoik done pei lb duiuig admission =?, Vi , 

PiVi~P,?Vi 



„ ,, diuing expiansion to volume ? Vi= 

(by§36),-(PiYi-P2?Vi)/0 135 , 
"Woik spent duniig letuin stioLe=P/yj , 

,, „ on the feed pump “(Pj-Pj)!) 017 , 

Heat taken in= - 7tQ 


n- 1 


Efficiency 
ol eiiguie 
working 
expan 
biveh 


74 These expiessions rcfei to complete expansion IVlicn the lacom 
expansion is incompilete, as it gcneially is, the expiossioii given plete Cv- 
above for the woik done dm mg expansion still applies if wo take pansiou 
Pg to be the piessuie at the end ot ojpannon, wliilo the woik 
spent on the steam during the back stioke is Pi? Vj and that spent 
on the feedpump is (Pj-PilO 017, Ps being the back piessuie 
Incomplete expansion is illustiated by the dotted lino in fig 18 
It IS easy, by the aid of §§ 64 and 67 to extend these calcula- 
tions to cases wlioio the steam, instead of being nnlially diy, is 
supposed to have any assigned dogiee of wetness Tho elhcieuoy 
which IS calculated in Ilua way, which for the piesent puiposu 
may be called the theoictieal otiicieimy couesponding to tlio 
assumed conditions of woiking, is always much loss than tho 
ideal efficiency of a poifcct ensane, since the cycle we aic now 
dealing with is not leveisible But even tins theoiotical efficiency, 
shoit as it tails of the ideal of a yierfcct cugiiio, is fai gieatci than 
can be lealued in piaotice when the same boibi and condensei tem- 
peiatuics aie used, and the same latio of expansion Tho leasons 
toi this will bo biiedy consideied 111 the next chaptei , at piesent 
the fact is mciitioued to guaid the leadei tiom supposing that the 
icsiilts which the above foimulas give apply to actual engines 
76 The lesults of § 68 have been tinned to account by Eankms Caleula- 
and Clausius foi tlie piupose of dulueing the density of steam tion of 
fiom otliei propeitics which admit of moio oxacu diiect measuie- fiensiiyof 
meut Let the peifect steam-cnguie tlioio doscubed woilc thiough satuiatcd 
avoiy small intcival of tompeiatuio Ar between two teinpiaiatiues r j,teaiu 
and T - At The efficiency is At/t, and the woik done (in foot-lhs ) 

IS JLAt/t The indicatoi diagiam is now 1 educed to a long naiiow 
strip, whose length is V- 0 017 aud its luoadth aP, the difToience 
mpiessme hotween steam at tenipieratiiias t and t-At Ilonca 
the work done is also Ar(V-0 017), and theiofoie 

T-0 017«— ^ 

T aP 

Hare — , 01 (in the limit) ~ , is the late of inoiease of tcmpicra- 

tnre with mcieaso of piessuie m satuiatcd steam at the particulai 
tempeiatuie r It may he found roughly fioin Table 11 , p 484, Oi 
moieexactlvbydilTeientiatingthoequationgivonmg 57 Lisalso 
known, and hence tho value of V couesponding to any assigned 
tempeiature may bo calculated with a degiee of aecuiacy winch it 
would be difficult to reach in daect experiment Tho volumes 
given in the Table aie deteinuned in Hiis way ^ 


1 The result of § 75 may he appWed as follows to give the formula of 5 07 for 
the adiahatic expansion of wet steam Foi hievity womay wrlto V— 0 017=a, 
In adiahatic expansion the woik done is otiuul to the loss of internal onoigy, 01 

Since and p=l— P«/J, this may he written J(lT-|-Jif(2E)—jwci!P=0 

By § 76, «£fP=:~cir, henoe 1 -p ■— =0, 

and by iategiation, 

logeT-i-2L/T=oon3tant=5log5Ti-f2j,Li/Tj, 

which is the equation of 5 87 
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Actual 76 In flg 18 ive have what ma^ be called a firat approximation 
indicatoi to the theoretical indieatoi diagiam of a steam engine In the 
diagram action then desciibed it was assumed— (1) that the steam supplied 
was dry and satmated, and had dining admission the full (uniform) 
piessuie of the boilai P;^, (2) that tlieie was no transfer of heat 
to or fiom the steam except in the boiler and in the condenser , 
(3) that after moie or less complete expansion all 
the steam was discharged by the letuin stroke of 
tlie piston, dming which the back piessuie was 
the (unifoim) piessme in the condtnsei (4) 
that the whole volume of the cylinder was swept 
thiougli by the piston It 
remains to be seen how fai 
these assumptions aie un 
> true lu practice, and how far 
• the elheieney is aOected in 
Fig 19 — Xctual IndKator Diaeiam fi om a consequence 

Condensing Stcam-Engin? The actual conditions of 

working differ fiom these in the following main respects, some of 
which aie illustrated by the piactical indicatoi diagiam of fg 19, 
which is taken fiom an actual engine 

Wne 77 Owing to the lesistance ot the poits and passages, and to 
d'awmg the inertia of the steam, the pressme within the cjlindei is less 
than Pj during admission and greater than Pj during exhaust 
Moieover Pj and Pj aie themselves not absolutely unifoim, and 
Pa IS greater than the piessuie of steam at the tempeiatnie of the 
condenser, on account of the presence of an m the condensei 
Duung admission the pressme of steam m the cylindei is less 
than the boiler pressure by an amount winch increases as the 
piston advances, on account o! the inci eased velocity of the piston’s 
motion and the consequent mci eased demand for steam When 
the poits and passages offer much resistance the steam is expies 
sively said to be tliiottled or “wiie-diawn” Wiredrawing of 
steam is m fact a case of impeifectly lesisted expansion (§ 51) The 
steam is dried by the process to a small extent, and if initially diy 
it becomes superheated In an indicator diagram wire diawing 
causes the line of admission to he below a line diawn at the 
boiler piessuie, and to slope downwards In fairly good practical 
instances the mean absolute pressure dming admission is about 
nine tenths of the piessme in the boiler 
In the same way, dming the exhaust the actual back piessme 
exceeds the pressure in the condensei (shown by a dotted line in 
hg 19) by an amount depending on the freedom with which the 
steam makes its exit from the cjlmder In condensing engines 
with a good vacuum the actual back piessme is fiom 3 to 5 lb 
per squaie inch, and in non condensing engines it is 16 to 18 lb in 
place of the meie 14 7 lb winch is the piessme of the atmospheie 
The excess of back pressme may he gteatly ineieased by the pie 
aence of water in the cjlmder The eflects of wne diawing do 
not stop heie The valves open and close moio oi less slowly, 
the pohts of ent'oir and leleaso are tlieiefoie not absolutely sharp, 
and the diagiam has rounded coineis at I and c in place of the 
sharp angles which maik those events in fig 18 Foi this leason 
release is allowed m practice to oceiu a little before the end of the 
forward stioke, hence the toe of the diagiam takes afoim like that 
shown in % 19 The sharpness of the cut-off, and to a less extent 
the shaipness of the release, depends greatly on the kind of valves 
and valve gear used, valves of the Coiliss type (to he desciibed 
latei), which aie noted foi the suddenness with winch admission of 
steam is stopped, have the meiit amongst others of produemg a 
veiy shaiply defined diagiam 

Clcai 78 When the piston is at either end of its stroke there is a 
ancp small space left between it and the cylinder cov ei This space, 
together with the volume of the passage oi passages leading thence 
to the steam and exhaust valves, is called the deaiancc It con- 
stitutes a volume through which the piston does not sweep, hut 
winch IS nevertheless filled with steam when admission occurs, 
and the steam in the cleaiance forms a pait of 
the whole sledin which expands after the supply 
from the boiler is cut-off If AO be the volume 
swept through, by the piston up to re 
lease, OA the volume of the clearance, 
and AB the volume swept through 
1 during admission, the apparent ratio 
J of expansion is AC/AB, out the real 
ratio IS (OA-bAC)/(OA-tAB) 
j Cleaiance must obviously be taken 
“eio 20 -Effect of Clearance ^ny calculation of curves 

of expansion It is conveniently al- 
lowed for m indicator diagrams by shifting the line of no volnme 
back through a distance corresponding to the clearance (fig 20) 
In actual engines OA is from to of the volnme of the cylinder 
79 Clearance affects the thermodynamic efficiency of the engme 
chiefly by altering the consumption of steam per stroke, and its 
influence depends mateiially on the emp-emm (§ 72) If dnnng 



the back stioke tbe process of exhaust is discontinued befoi e the end, Compres- 
and the remaining steam is compressed, this cushion of steam will sion and 
finaUv fill the volume of the cleaiance, and by apiopei selection ot cushion 
the point at which comjnession begins the piessuie of the cushion mg 
may be made to rise just up to the piessme at which steam is 
admitted when the valve opens This may be called complete 
conipiession, and when it occuis the existence of clcaiancc has no 
direct effect on the consumption of steam noi on the efficiency , 
the whole fluid in the ey Imdei may then he thought of as consisting 
of two parts,— a peimanenl cushion which is alteinately expanded 
and compicssed without net gam oi loss of work, and the working 
part proper, which on admission fills the volume AB (fig 20), and 
which enteis and leaves the cylinder m each stioke But if com- 
piession be incomplete oi absent theie is, on the opening of the 
admission valve, an miush of steam to fill up the clearance space 
This mcieases the consumption to an extent which is only partly 
counterbalanced by the meieased area of the diagram, and the 
lesult IS that the efficiency is reduced The action is, m fact, a 
case of unresisted expansion (§ 61), and consequently tends, so fai 
as its duect eflects go, to make the engine less than ev cr leveisible 
It is to be noted, however, that by such uniesisted expansion the 
entering steam is dried to some extent, and this helps in a measure 
to eounteiaet the cause of loss which wdl be described below' 
Compiession has the mechanical advantage that it obviates the 
shock which the admission of steam would othciwise cause, and 
that by giving the piston work to do while its velocity is being 
rapidly leduced it reduces those stiesses in the mechamsm which 
aie due to the inertia of the lecipcocating parts 

80 The thud and geneially by far the most inipoitant element Influence 
of difference between the action of a real engine and that of our of 
hypothetical engine is that alluded to at the end of chap I , the cylinder 
clifleience which pioceeds horn the tact that the cylinder and piston walls 
me not non-conductors As the steam fluctuates in tempeiatnie 

theie 13 a complex give and-take of heat between it and the metal 
it touches, and the effects of this, though not veiy conspicuous on 
the indicator diagram, have an enoimons influence m i educing the 
efficiency by incieasmg the consumption of steam Attention was 
diawn to this action by Mr D K Claik as eaily as 1855 [Railvay 
Ilashitwiy, oi ait Stexm Engine, Emj But, 8tb edition^), and 
the lesiilts of his expeiiments on locomotives weio confiimecl some 
yeais later by Mr Islieivvood’s tiials of the engines of the United 
States steamer “ Michigan ” liankme m Ins classical woik on the 
steam engine notices the subject only veiy briefly, and takes no 
account of the action ot the cylindei walls in his calculations Its 
unpoitance lias now been established beyond dispute, notably by 
the expeiiments of Messrs Loimg and Emeiy on the engines of 
ceitain revenue steameis of the United States,^ and by a protracted 
seiies of investigations eairied out by M Hallauei and othei 
Alsatun engiceeis imdei the direction of Hitn,3 whose name should 
be specially associated with the lational analysis of engine tests 
In the next cliapter some aecoimt will be given of how steam- 
engines aie expeiimeiitally examined and how (following Him) we 
may deduce the exchanges of heat which occur between the steam 
and the cylinder througliont the stioke The following is, in gene- 
ral terms, what expeiiments wath actual engines show to take ;^ace 

81 "When steam is admitted at the beginning of the stioke, it laihal 
finds the metallic surfaces of tbs cylinder and piston chilled by conden 
having been in contact with low piessme steam duung the exhaust sation 
of the previous stioke A portion of it is therefore liquefied, and, 

as the piston advances, moie and moie of the dulled cylinder 
suiface is exposed and moie and more of the hot steam is con- 
densed At the end of tlie admission, when communication with 
the boiler is cut off, the cylinder consequently contains a film of 
water spiead over the exposed smface, in addition to satmated 
steam The boiler has therefoie been drawn upon for a supply 
greater than that corresponding to the volume of steam in the 
admission space The importance of this will he obvious from the 
ffict, demonstrated by expeiiment, that the steam w’hich is thus 
condensed during admission frequently amounts to 30 and even 50 
per cent of the whole quantity that comes over fiom the boiler 

82 Then, as expansion begins, more cold metal is uncovered, Ee 

and some of the remaming steam is condensed upon it But the evapora- 
pressuTB of the steam now falls, and the layer of watei which has tion 
been previously deposited begins to be re evaporated as soon as the 
tempeiatuie of the expanding steam falls below that of the liquid 
layer On the whole, then, the amount of watei present will 
inciease durmg the earhest part of the expansion, hut a stage 
vnll soon he leaehed when the condensation which occurs on the 
newly exposed metal is balanced by le ev apoiation of oldei portions 
of the layer The percentage of w ater present is then a maximum , 
and from this point onwards the steam becomes more and more 
dried by re evapoiation of the layer 

83 If the amount of initial condensation has been small this 


1 See also Jlfin Proc Inst (?jS,voI Ixxii p 275 
8 A useful abstract of MessisLouug anff Emery’s lepoits is gven in Engineer 
tug, vols XIX and rxi , and m Mi Maw’s Recent Rracitce tn Manna Sngtneetwg 
8 PwS j&c InMstr deMulAume, fiom 1877 For othei lefeienoes, see chap V 
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le evapoiatioa may be complete befoie release occurs Yery 
usually, liowevei, theie is still an uudried kyei at tie end of tlie 
forward stroke, and the piocess of le evaporation continues duimg 
the letmn stioke, while exhaust is taking place In extreme 
eases, if the amount of initial condensation Im been very gieat, 
the oylindei walls may fail to become q^uite diy even during the 
exhaust, and a residue of the layer ot condensed water may eithei 
be earned ovei as water into the condeuaei, oi, if the exhaust 
■salves aie so badly aiianged as to pi event its dischaige, this 
iinevapotated residue may gather in the cylindei, reqmring perhaps 
the diain cocks to be left open to albw ot its escape Yheu any 
water is letamed in this way the initial condensation is enoimou&ly 
increased, for the hot steam then meets not only cold metal hut 
cold water The latter causes much condensation, paitly because 
of its high specific heat, and partly because it is biought mto 
intimate mixture with the entering steam 
Coolmg 84 Apart, however, from tins extreme case, whatever water is 
effect re evaporated during expansion and exhaust takes heat from the 
of re metal of the cylinder, and so brings it into a state that makes con- 
evapoia densation inevitable when steam is next admitted fiom the boiler 
tion Mere contact with low piessure steam dining the exhaust stroke 
would cool the metal but little , the cooling which actually occurs 
IS due mainly to the le evapoiation of the condensed watei Thus 
it an engine were set in action, aftei being hcatea beioiehand to 
the boilei temperatiue, the cylindei would be only slightly cooled 
duiing the fiist exhaust stroke, and little condensation would 
occur during the next admission But the metal would be more 
cooled in the subsequent expansion and exhaust, since it would 
pait with heat m le ex aporating tins -water In the uhud admission 
more still would be condensed, and so on, until a peimanent 
legime would be established m which condensation and le evapoia 
tion were exactly balanced The same peimanent regime is reached 
when the engine starts cold 

Ifetness 85 The wetness of the working fluid to which the action of 
of steam the walls of the cylinder gives use is essentially siipeiheial A 
during film, of water forms on the walls, but except foi this the body 
expau of the steam lemains diy, until (by adiabatic or neailv adiabatic 
sum expansion) it becomes wet tluoughout its volume The watei 
foimed by the act of expansion takes foim as a mist diffused 
thioughout the steam, aud on it the sides of the cyluidor exeit 
practically no influence Tins latter w'etness is in fact incieasing 
while the substance, as a whole, is getting dued by tlie re evapora- 
tion of the liquid Mm During expansion the woiking substance 
may be regarded as made up of two parts,— a core of steam, which 
13 expanding adiahatioally but is at the same time lecemiig addi- 
tions to its amount m the form of saturated steam fiom the liquid 
layer, and a limud layer which is tmnmg mto steam 
Waste of 86 Piom a themodyiiamic point of view all initial condensation 
heat of the steam is bad, for, liowevei early the film be le evapoiated, 
this can take place only aftei its temperature has cooled below 
that of the boilei The piocess eonsequentlv involves a misappli 
cation of heat, since the substance, aftei pai ting with high tenipeia 
tiire heat, takes it up again at a tempeiatme lower than the top 
of its range This causes a loss of efficiency (chap II ), and the 
loss IS gieatei the latei in the stioke le evapoiation occuis The 
heat that is diawn fiom the cylindei by le evaporation of the 
condensed film becomes less and less effective for doing woik as 
the end of the expansion is approached, and finally, whatevei 
evaporation oontinues duiing the back stioke is an unmitigated 
source of waste The heat it takes fiom the cylindei does no 
woik , its only effect, indeed, is to inciease the back jnessme by 
augmenting the volume of steam to be expelled A small amount 
of initial condensation reduces the efficiency of the engine hut 
little, a laige amount causes a much more than propoitionally 
laigei loss 

Effect of 87 The action of the o-\luider walls is inci cased by any loss of 
jacket heat winch the engine suffeis by ladiation and conduction fiom its 
external surface The entering steam has then to give up enough 
heat to provide foi this waste, as well as enough to pioduoe the 
subsequent le evapoiation of the condensed film The consequence 
lathatmoie steam is initially condensed The loss of efficiency 
due to this cause will theiefoie be gieatei in an unpiotected 
cylinder than in one winch is well lagged oi coveied witli non 
conducting matenal On. the other hand, if the engine have a 
steam jacket the deleteiious action of the walls is leduced The 
working substance is then on the whole gaining instead of losing 
heat by conduction during its passage thiough the cylindm The 
jacket accelerates the piocess of le evaporation and tends to make 
it finish at a point in the stroke when the tempeiatme of the steam 
13 still corapaiatively high When the process is complete the 
cylinder walls give up voiy little additional heat to the steam duiing 
tha ramamdei of the expansion and exhaust, for conduction and 
ladiation hetween diy steam and the metal of the cylindei aie 
incompcteut to cause any consideiable exchange of heat The 
earlier, thorefoio, that evapoiation is complete the less is the metal 
chilled, and the less is the subsequent condensation Moreovei, 
after this stage in the stioke has passed, a steam-jacket contmues 
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to give heat to the metal duiing the remainder of the double stioke, 
and so warms it to a temperature moie nearly equal to that of 
the holler steam before tha next admission takes place 

88 Thus a steam-jacket, tiiough in itself a therniodjnamically 
imperfect contrivance, inasmuch as its object is to supply heat to 
the woi king substance at a tempeiatme lower than the source, acts 
beneficially by counteiacting, to some extent, the moie serious 
misapplication of heat which occurs through the alternate coolmg 
and heating of the cylindei walls The lieai which a jacket com- 
municates to woikmg steam often inei eases the power of an engine 
to an extent fai greatei than coiiesponds to the extia supply of 
heat which the jacket itself lequiies Besides its tlieimodynamic 
effect a jacket has the di aw back that it inci eases waste by external 
ladiation, since it both enlarges the area of radiating suiface and 
laises its teniperatuie, notwithstanding this, liowevei, many ex 
peiiments have shown that in laige and especially in slow-iunning 
engines, the influence of a steam-jacket on the efficiencj is, in 
general, good, and this is to he asciibed to the fact that itieduces, 
though it does not entiiely lemove, the evils of initial condensation 
To be effective, however, jackets must he well diained and kept 
full of ‘ live” steam, instead of being, as many aie, traps foi con- 
densed water oi for air 

89 It IS inteiestingto notice, in general teims, the effects which 
certain vaiiatious of the conditions of working may be expected to 
produce on the loss that occuis thiough the action of the cylindei 
■walls Initial condensation will b? increased by aiiytliing that 
augments the laiige of temperatuie thiough which the iniiei 
sinface of the cylmdei fluctuates in each stioke, oi that exposes a 
largei surface of metal to the action of a given quantity of steam, 

01 that piolongs the contacts in which heat is exchanged The 
influence of time is specially luipoitant, for it must be borne in Influence 
mmcl that the whole action depends on the late at winch heat of speed 
IS conducted into the substance of the metal The changes of 
tempeiatme which the metal undeigoes aie in evciy case mainly 
supeificial, the alternate heating and cooling of the iniior suiface 
initiates waves of high aud low tempeiatme in the non whose 

effects aie sensible oiilj to a small depth , and the faster the alter 
nate states succeed each othei the moie supcifioial aie the effects 
In ail engine making an indefinitely laige nunibei of stiokes psi 
minute the cylindei sides would behave like non conductoisaud the 
action of the woiking substance would be adiabatic 

We may conclude, then, that in geneial an engine running at 
a high speed will have a higher theimodynamic efficiency than the 
same engine lunniiig at a low speed, all the other conditions of 
working being the same m both cases 

Again, as legaids range of temperature, the influence of the 
cylmder walls will be gieatei (othei things being equal) with high 
than with low piessme steam, and in condensing than in non- 
condensing engines On the othei hand, high piessure has tiro 
good efiectof reducing the siiitaoe of metal exposed to the action 
of each pound of steam 

In large engines the action of the walls will bo less than in small Influence 
engmes, since the piopoition of wall suiface to cylindei volume is of size 
less This conclusion agiees with the well known fact that no 
small engines achieve the economy that is easily reached with 
laigei foims, especially with laige marine oiiguies, which eclipse all 
otlieis in the matter of size 

Cylindei condensation is increased when the latio of expansion Influence 
IS incieased, all the othei ciiciimstances of woikiiig being left of varia- 
unalteied The metal is then biought into moie prolonged imn in 
contact with low tempeiature steam The volume of admission is cut off 
reduced to a gieatei extent thau the suiface that is exposed to the 
enteiing steam, smee thatsiuface includes two constant rjuantities, 
the surface of the cylmdei covei and of the piston Tor these 
and peihaps othei leasons, vve may conclude that with an eaily cut- 
oll the initial eondensahou is i datively large , and tins conclusion 
is amply home out by experiment An unpoi taut result is that 
iiiciease of expansion does not, beyond a oeitani limit, involve 
increase of tlieimodj namic efficiency , y hen ihat limit is passed the 
augmentation of waste thiough the action of the cylinder walls 
moie than balances the luci eased economy to which, on general 
pnuciples, expansion should give rise, and the lesult is a net loss. 

With a given engine, boiler pirasuie, and speed, a ceitam laiio of 
expansion will give maximum efficioiicy But the conditions on 
which this maximum dopends aie too complex to admit of 
llieoietical solution, tlie best latio can ho detei mined only by 
experiment It may even hajipcn that an engine which is lequiiod 
to woik at a speafied powoi wiU give better icsults, m point of 
efficiency, with modeiate steam piessme and modeia-te expansion, 
tlian with high steam piessuie and a yery eaily cut off 

90 The elieetof incicasod expansion in augmenting the action Experi 
of the sides and so leducmg the efficiency, when carried beyond a mental 
ceitam modeiate giade, is well illustrated by the American andiesults 
Alsatian expeiimeuts alluded to above The following figures 
(Table III ), lelatmg to a single cylinder Corliss engine, aie j educed 

fiom one of Hallauer’s papeis 

1 Sof Industr de Mulhonse, May 26, 1880 
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Ratio of 
Expansion 

Percentage of Water present 

Consumption of 
Steam pel Indi 
cated Horse 
Power per Hour 

At End of 
Admission 

At End of 
Expansion 




n> 

73 

24 2 

17 8 

17 8 

9 4 

30 8 

18 6 

17 6 

15 1 

37 5 

20 8 

17 7 


Effect of 

super- 

lieating 


Effect 
of com- 
pound 
expan- 
sion 


E itio of Total 
Expansion 

Consumption of 
Steam pti I U P 
pel Houi 


lb 

42 

21 2 

5 7 

20 

7 0 

20 3 

9 2 

20 7 

16 8 

251 


Here a maximum of efficiency lies between the extreme grades of 
expansion to which the test extends In the Ameiican expeii 
ments the best results weie oh 
tamed with even moie moderate ^ 

ratios of expansion The com 
pound engines of the United 
States revenue steamer “ BachC; ” 
when tested with steam in the 
jacket of the large cylinder, with 
the hoilei pressure nearly uni- 
form at 80 ft) hy gauge, or 95 Ib 
per square inch absolute, and 
the speed not greatly varied, 
gave the results shown in Table 
lY Heie the efficiency is very 
little affected by a large variation in the ent-oft, hut when the ratio 
of expansion becomes excessive a distinct loss is incuned 

Experiments with engines, in the conditions which hold in 
ordinary pi aotioe, show that it is not unusual to find 20 oi 30 per 
cent ot the steam that comes over fiom the cylindei condensed 
ffiuing admission In fa\oural)le cases the amount is less than 
this , occasionally, on the other hand, the amount condensed is as 
much as half, or even more than half, the whole steam supply 

91 The action of the cjlinder walls is reduced— (1) by jacketing, 
(2) by superheating, and (3) by using compound expansion The 
advantage of the steam jacket has been alieady mentioned In 
high-speed engines its beneficial effect is uReessaiily small, and in 
certain cases the benefit may be even moie than nentialized by the 
drawbacks winch have been alluded to above (§ 88) In geneial, 
however, the steam jacket forms a valuahle means of leducing the 
wasteful action of the cylinder walls, especially when the ratio ot 
expansion is considerable Experiments made with and without a 
ja^et, on the same engine, have shown that jacketing may increase 
the efficiency hy 20 or 25 per cent When a jacket is working pio- 
perly it uses, in a single cylinder engine, 4 oi 5 pei cent , and m a 
compound engine 8 to 12 pei cent , of the whole steam supply 

92 Siipeiheating the steam befoie its admission lednces the 
amount ot initial condensation, by lessening the quantity of steam 
needed to give up a specified amount of heat, and this in its 
turn lessens the subsequent cooling by le evapoiation That it 
has a maiked advantage in this respect has been experimentally 
demonstrated by Him On general thermodjmamic giounds 
supeiheating is good, because it extends the range of tempeiature 
tliiougli which the working substance is earned In modem 
practice superheating (to any considerable extent) is seldom 
attempted It occurs to a small extent whenever dry steam is 
throttled, and a shght superheating is occasionally given to steam 
in its passage fiom the high-pressure to the low-piessure cylinder 
of a compound engine In former years supeiheated steam was a 
common feature of marine practice, but serious piactical difficulties 
caused engineers to abandon its use and to seek economy rather by 
increasing the initial pressuie and using compound expansion In 
those days, howevei, the theoretical advantage of supeiheating was 
less understood than it is now The economy of fuel which its 
employment would probably secure is so gieat as to wanant a fiesh 
and energetic attempt to overcome the mechanical difficulties of 
construction and lubrication that have hitlierto stood in the way 

93 The most important means of preventing cihndei condensa- 
tion fiom becoming excessive is the use of compound expansion 
If the vessels were non oonductois of heat it would be, from the 
thermodynamic point of view, a matter of indifference whether 
expansion was completed in a single vessel or divided between 
two or more, provided the passage of steam from one to the other 
was performed without intioducing unresisted expansion (§ 61) 
But with actual materials the compound system has the important 
merit that it subjects each cylinder to a greatly leduced langeof 
temperatme variation For this reason the amount initially 
condensed in the high piessure cylindei is greatly less tlian if 
admission were to take place at once into the low-pressure cylinder 
and the whole expansion were to he pei formed theie Eurthei, the 
steam which is re evaporated from the first cylmder during its 
exhaust does work in the second, and it is only the re evapoiation 
that occurs during the exhaust from the second cylinder that is 
absolutely wasteful The exact advantage of this division of range, 
as compaied with expansion (through the same ratio) in a single 
cylinder, would be hard to calculate , butitis easyto see in a genetal 
way that an advantage is to he anticipated, and (though theie are 


isolated instances to the contraiy) expeiience hcais out this con- 
clusion In large engines, woiking with high pressure, much 
expansion, and a slow stioke, the fact that compound engines are 
in general more efficient than single engines cannot he doubted 
Additional evidence to the same effect is fuimshed when a com 
pound engine is tested fiist with compound expansion and then as a 
simpleengiue with the samegiade of expansion in the large cylmdei 
alone Thus iii the Ameiican expeiimeiits the compound engine of 
the “Bache” when worked as a simple engine used 24 ib of steam 
pel I H P jiei hour, as compaied with about 20 3b when the engine 
woiked compound, with the same hoilei pressuie, the same total 
expansion, and steam in the jacket in both cases The necessitj’' 
for compounding, if efficiency is to be seemed, becomes gieatei 
with every inciease of boilei piessuie So long as the initial pres 
suie is less than about 100 Ib pei square inch (absolute) it suffices 
to 1 educe the lange of tempciatuie into two parts by employing 
two cjlindei compound engines, with the highei piessuies now 
common in maiine practice tuple and even quadiuple expansion is 
being intioduced 

The action of the cylindei walls would he gieatly reduced if 
it were piacticahle to use a non conducting mateiial as an internal 
lining to the cylindei and to the exposed sui faces ot the piston 
No cuie foi the evils of initial condensation would be so effectual 
as this , and in view of the economy of heat which would result, 
it is a matter of some surprise that the use of a non conducting 
lining has not leceived moie serious attention 
94 The piincipal leasons have now been named which make Actual 
the actual results of engine peifoimauce diffei from the results effi 
which would be obtained if the steam conformed in eveiy respect cienoy 
to the simple theory stated in chap III It remains to state, of steam 
veiy shortlj, a few of the lesults of lecent piactice as to the actual engines 
efficiency of steam engines considered as heat engines 
The perfoimance of a steam-engine, as legaids economy in its 
consumption of heat, may be stated in a nnmbei of ways In some 
of these the engine alone is tieated as an independent machine, in 
others the engine, boilei, and fmnace aie considered as a whole 
The peifoimauce of the engine alone is best expiessed by stating Modes of 
eithei (1) the therraodjnamie “eflicienoy” oi (2) the number of state- 
theinial units used pet lioise powei pei minute These teims le- ment 
quire a shoit explanation The “ effiaency ” of a heat engine has 
alieady been defined as the latio of the W'ork done to the heat sup 
plied The “w’oik done” ought in strictness to be reckoned as 
the net work done by the working substance m passing thiough a 
complete evele of operations , it should therefore be determined by 
subtiactmg fiom the woik which the substance does iii the cylin- 
dei the woik which is spent upon the substance in the feed pump 
The latlei is a conipaiatively small quantity, and engineeis gena- 
lally neglect it in then calculations of theimodynamic efficiency 
In making eompaiison, however, between the efficiency which is 
actually lealived and the efficiency of a peifeot engine oi of an 
engine woiking undei any assumed conditions, account should be 
taken of the negative work done in the feed-pump Account should 
also in stiictness be taken of that pait of the work spent in during 
the au-pump which is done upon the working substance, as dis- 
tinguished from the water of injection The “ heat supphed ” is the 
total heat of the steam delivered to the engine, less the heat con- 
tained in the coiiesponding amount of feed water This quantity 
depends on the amount of steam used, on the temperature of the 
fred, on the hoilei piessuie, and on the extent to which the boiler 
“pumes ” Pruning is the deliveiy by the boiler of watei mixed 
with the steam Except where theie is actual supeiheating the 
steam supply is alnais inoie oi less wet, in a badly designed or 
oveiwoiked boiler laige volumes of water may be earned over with 
the steam, but in a good boiler of adequate size the amount of 
piiming is less (often, much less) than 5 per cent of the whole 
supply Tho effect of pimuiig is, of comse, to reduce the supply 
of heat pel Ib of the woiking substance 
One hoise-powei is the mechanicdl equivalent of 42 T5 thermal 
units pel minute The lelation between the above two methods of 
statin" engine peifoimance is theiefoie expiessed by the equation 

4275 

^“i“®“°^“Numbei ot T U pei I H P pei minute 
Another veiy common mode is to give the number of pounds of 
steam supplied per hoise power pei hour Tins is unsatisfactory, 
even as a method of stating the compaiative economy of different 
engines, oi of one engine in diffeient conditions, foi several 
reasons It ignoies vaiiations in boilei pressnie, in feed-water 
temperature, and m the diyness of the supply, although each of 
these things affects the amount of heat requii ed for the production 
of a pound of steam But the total heat of production of diy 
steam does not vaiygieatly within the limits ot practical pressures , 
moreovei, since (m condensing engines) feed-water is generally 
taken fiom the hot-well, its tempciatuie does not differ much fiom 
that of the air-pump discharge, or (say), 100° E Finally, in many 
compaiative tiials the amount of priming is nearly if not quite 
constant Hence it happens that this mode of statement often, 
furnishes a fairly accuiate test of the economy of engines, and it 
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lia- the adyantage of putting results m a u ay that la easy to under 
stand and lememher 

EE&- 95 Hone of these modes of statement include the efStiency of 
ciency the holier and fninace The iieifoimance of a hoilei is mo“t 
of holler usually expressed by gii mg the imnibei of pounds ot natei at a 
and stated tsnipeiatute conveited into steam at a stated piessnie hy 
fninace the combustion of 1 lt» of coal The tempeiature commonly chosen 
IS 212° T , and the water is supposed to he eaapoiated undei atmo 
spheric pressme, the lesult may then he stated as so many pounds 
ot natei eyapoiated fiom and at 212° T pei 1 lb of toal But the 
term “efiicieney’’ may also he applied to a boiler and fmnaee 
(considered as one apparatus) in the sense of the latio hetueen the 
heat that is utilized and the potential eneigy that is contained in 
the fuel Tins latio is, in good boilers, about 0 7 Thus, for 
example, 1 Ib of Welsh coal contains about 15,500 theimal units 
of potential eneigy, an amount uhich. is equal to the heat of pio- 
duction (L) of about 16 Ib of steam fiom and at 212° In piaetice, 
however, 1 lb ot coal serves to evaporate only about 11 lb of water 
under these conditions, or about 9 5 Ibwhen the feed water enters 
at 100* T and the absolute pressme is 100 Ib per square inch 
The efficiency ot the engine multiplied hy that of the furnace 
and boiler gives a number wdiieh ovpresses the ratio hetw eeii the 
heat converted into work and the potential eneigy of the fuel, —a 
number which is, in other wouls, the efficiency of the system of 
engine, boiler, and furnace consideicdas a whole Instead, how 
ever, of expressing tins idea by the use of the teim efficiency, 
engineers are more usually m the habit of stating the peitoimance 
of the complete system by giviug the numhei of pounds of coal 
consumed per hoise power pei houi It must bo borne in mind 
that this quantity depends on the perfoimduce of the hoilei as much 
cts on that of the engine, and that the cliffeience in thermal value 
between one kind of coal and anothei makes it, at the best, a longh 
way of specifying economy It is, however, an easy quantity to 
measure , and to most useis of engines the size of the coal hill is a 
matter of greater interest than any lesults of thermodynamic ana 
lysis Still another expiession for engine peifoimance, similai to 
“Duty ’’ this last, is the now neaily obsolete teira “duty,” oi number of 
foot pounds ofwoik done lor every 1 cwt of cod consumed Its 
relation to tbe pounds of coal per hoise power pei houi is this — 

, 112x33000x60 

^“Huinbei of tbs of coal per I H P pei hour 
A good condensing engine ot laige size, supplied by good boilers, 
consumes about 2 R of coal pei hoiso povvei pei houi, its duty la 
then about 110 millions 

Beaiilts 96 To illusliate the subject of this chapter more fully the follow 
of tnala mg siimmaiy is given of the results of tests of pumping engines by 
Ml J ft Man, described in tw'o excellent papers lu 2Iiii Pio 
Iwt Civ Eng (vols Kx andkux) The hist gioup (Table Y ) 
refeis to single cylmcle: beam lotative ongmes, all ot tbe same type, 
working at about 120 horse power (in nil except the last trial theie 
were steam-jackets in use) 


Boiler 

Piessaia 

(Ats) 

Total 

Ratio of 
Ixpansion 

Pcicentago 
of VVatot 
Pusent at 
Cut off 

Llis ofDiy 
Steim pel 

I II r per 
limn 

Efcaency 

48 

6S 

44 

221 

0 099 

67 

4S 


221 

0 090 

59 


22 

213 

0102 

69 

1 9 

15 

23 6 

0 093 

66 

38 

37 

2Go 

0 0S3 


In these engines, which ran at the slow speed of about 20 levolu- 
inens per minute, the induence of steam jacketing was veiy maiked 
In the tiials made with jackets in action, the peicentage of water 
present at cut off, when plotted in lelation to the latio of expan- 
sion gives a diagiam which is sensibly a straight line , by di awing 
this line it mav be seen that with an expansion of 3 8 in a similai 
jacketed cylinder theie would bo about 25 pei cent of initial con- 
densation instead of the mneli gieatei amount (37 per cent } which 
the abscncQ of a jacket caused m the last tual 
The next group of tests (Table YI ) icfer to compound engines, 
of the types named [for explanation of the terms see chap YI ) 


Woolf Oeam, watliout j.iclicts 
■« itli jackets 
V iriiout jackets 
Willi jackets 


III 




Y The Testisg or Stev.m Engixfs 

97 Under this head we may include expeuments made to Objects 
determine— (a) the hoise-power of an engine, (6) the theimody of tests, 
nainic efficiency, or some moio oi less neaily equivalent quantity, 

such as the i elation of power to steam supply or to coal consump 
tion (§ 95), (c) the distiihution of steam, that is, the lelation 
winch the seveial events of steam admission, expansion, exhaust, 
and compression heai to the stioke of the piston , (cl) the amount 
of initial condensation, the wetness of the steam thionghont the 
stioke, and the transfei of heat between it and tbe cylindei walls , 

(e) the effiaency of the meclianism, oi the ratio which the woik 
done by the engine on the machineiy it drives bears to the work 
done by the steam in the cylinder 

Tests (a) and (c) aie of common application , test (h), in the 
simple foim of a couipaiison of hoise-powei with coal burnt pel 
houi, is not unusual The actual mea&uiement of efficiency, whether 
theimodynamic (6) oi mechanical (c), and the analysis involved in 
(d) have been cairied out in comparatively few instances 

98 In all these operations the taking of ludicatoi diagiams forms The 

a pimcipal part The indicatoi, invented hy AVitt and improved mdicatoi 
by M'Nanght and by Riehaids, consists of a small steam cylindei, 
fitted with a piston which slides easily within it and is pressed 
down by a spiial spring of steel wiie The cylinder of the indicator 
IS connected bv a pipe below tins piston to one oi othei end of the 
cylindei of the engine, so that the jnston of the indicator uses and 
falls in lesponse to the ilnctintions of piessnie which occiu in the 
engine cylindei The indicator piston actuates a pencil, which 
uses and falls with it and traces the diagram on a sheet of papei 
fixed to a diuin that is caused to lotate bade and forth thiongh a 
ceitain aic, in mnson with the motion of the engine piston In 
M'Haught’s indicator the pencil is dnoctly attached to the 
indicator piston, in Kiehaids’s the pencil is moved by means of a 
system of links so that it copies the motion of the piston ou a 
magnified scale This has the advantage that an cipially laige 
diagram is cliawn with much less movement of the jiiston, and 
cirois which aie caused by the piston’s inertia me consequently 
leduced In highspeed engines especially it is impoitant to 
minimize the meitia of the indicator piston and the paita con 
nected with it In Richaids’s indicatoi the linkage employed to 
multiply the piston’s motion is an aiiangoment similni to the 
paiallel motion intioduced by Watt as a means of guiding tlie 
piston lod m beam engines (sea § ISS) In seveial lecont foiins 
of indicator lighter linkages aic adopted, and othei changes have 
been made with the object of fitting the instiument bcttoi foi high- 
speed woik One of these modified foims of Richaids’a indicatoi 
(the Ciosby) is shown in fig 21 The piossiuo of stoam in tho 
engine cylindei laises the piston P, 
compressing the spnng S and causing t 
the pencil Q to use lu a nearly sti aiglit | 
line tluough a distance piopoitioual, 
on a magnified scale, to the com- 
piession of the spnng and therefoie 



to the piessuie of llio 
steam At tho samo time 
the drum D, whicli cai i les 
tho paper, i cceivcs motion a 
tluough file cord C fiom 
the crosshead of tlio en- 
gine Inside this drum theie is a spiral spuiig which becomes 
woundup when the cord is pulled, and solves to tuiii tlie ilium in 
the leveise diiection during the hack stioke The cap of the indi- 
catoi cylinder has holes m it which admit an freely to tho top of 
the piston, and the piston lias loom to descend, extending the 
spung S, when the jnessnre of the steam is less than that ot the 
atmosphere The spnng is easily taken out and i eplaced by a more 
01 less stiff one vvben higher oi lovvei pressuies have to be dealt with 
99 To register couectly , an indicatoi must satisfy tw o conditions Errors in 
(1) the motion of tho piston must be propoitional to the change indicator 
of steam piessnre in the engine cylindei , and (2) the motion of diagrams, 
the dium must he piopoitional to that of tho engine piston 
The fii&t of those lequires that the pipe which connects the 
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indicator ivitli tlio ejlindei '.hould be short and of siiffic'ent hoie, 
and that it should open in the cylinder at a place where the 
pressure iii it isill not he affected by the kinetic action of the 
inrushing steam Fierpiently pipes aie led fiom both ends of the 
cyhndei to a central position iiheie the indicitoi is set, so that 
diagrams may be taken fiom cthei end nithoat shifting the 
instrument , much bettei results are obtained, especially nhen the 
cylinder is long, by using a pan ot indicatois, each fi\ed with the 
shortest possible connecting pipe, oi by taking diagrams sueces 
sivcly fioin the ti\o ends of the cyhndei with a single instiument 
set fiist at one end and then at the othci The geneial effect of 
an insufficiently free conne\ion betneen the indicatoi and the 
engine cylinder is to make the diagiam too small The first con- 
dition is also invalidated to some extent hy the fiictioii of the 
indicatoi piston, of the joints in the linkage, and of the pencil on 
the paper The piston must slide lerj fieelj , nothing of the 
nature of packing is permissible, and any steam that leaks past it 
must have a fiee exit thiough the co\ei The pencil pressuie 
must not exceed the minimum nhich isnecessarj foi clear maiking 
By careful use of a iiell made instrument the eiroi due to faction 
in the piston and connected parts need not bo serious Anotliei 
source of distuibance is the ineitia of these paits, nhich tends to 
set them into oscillation vhencier the indicatoi piston sufleis a 
compel atively suddeu displacement These oscillations, siipei posed 
upon the legitimate motions of the piston, gue a ■navy outline to 
paits of the diagiam, especially when the speed is great and when 
the last named souice of error (the fiiction) is small A?hen thej 
appear on the diagiam a continuous curve should be drawn mid- 
way between the crests and hollows of the undulations To keep 
them within leasonable compass in high speed noik a stiff spring 
must be used and an indicator with light paits should he selected 
Finally, to secuie accmacy in the pencil’s movement, the stiaiii of 
the spring must be kept well within the limit ot elasticity, so that 
the strain may be as nearly as possible piopoitional to the steam 
pressure Care must he taken that the spring is graduated to suit 
the temperatuie (about 212“ F ) to which it is exposed when in 
use , its stiffness at this temper aturo is about 3 pei cent less than 
when cold 

With regard to the motion of the drum, it is, m the first place, 
necessary to have a i educing mechanism which will give a 
sufficiently accurate copy, on a small scale, of the engine piston’s 
stroke Slany contuvances aie used for this purpose , m some a 
ngoious geometucal solution of the problem is aimed at, in others 
a close approximation only Fig 22 show s a good torm of indicatoi 
gear A pendulum lod AB is pinned at one end 
to the ciossheaJ A (the end of the juston-iod) of 
the engine Its nppei end is caiiied hy a pin 
which is free to tiiin and slide in the fixed slot 
B A cold from an intei mediate point C leads 
over pulleys to the indicator dium The pendu- 
lum rod should be niiicli longer than the piston 
stioke, and the coid should lead off for a con- 
siderable distance in the direction sketched, at- _ 
right angles to the mean position of the rods / ' 

The accuracy ot the di urn’s motion does not, how 
evei, depend merely on the geometrical condition 
of the gear It depends also on the ugidity of the parts, and espe 
cially on the sti etching of the cord The elasticity of the cord 
will cause error if it is not maintained m a state of unifoim tension 
throughout the double stroke, and tins erior will be greater the 
longer and the more extensible the coi d is H ence short cords are to 
be preferred , and fine wue, winch stretches much less, may often he 
substituted for cord with groat advantage The sti etching of the 
cord IS perhaps the most seiious and least noticed souice of eiioi 
the indicator is subject to m oulinary practice The tension of the 
cord vanes foi thiee reasons,— the ineitia of the drum, the varying 
resistance of the drum spiing, and the faction of the drum, which 
has the effect of increasing the tension during theforwaid stioke 
and of 1 educing it during the hack stroke This last cause of 
vanaj;ion can he minimized only by good construction and careful 
use of the instiument , hut the other two causes can be made to 
neutralize one anothei almost completely Since the motion is 
nearly simple harmonic, the aeceleiation of the drum vanes in a 
nearly uniform manner fiom end to end of the stroke The resist- 
ance of the drum spring also vanes uniformly , and it is therefore 
only necessary to adjust the stiffness of the drum spnng so that 
the increase in its resistance as the motion of the drum proceeds 
may balance the decrease m the foice that the cord has to exert 
in setting the drum into motion This adjustment will secuie an 
almost uniform tension in the cord thionghout tlie whole stioke , 
it must, of course, be altered to suit different engine speeds The 
indicator plays so important a part in the testing of heat engines, 
whether for practical oi scientific purposes, that no pains should be 
spared to avoid the numerous and senoiis somces of error to which 
it IS liable through faulty construction or unintelligent use ^ 
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100 To dcteimme the indicated horse powei, the mean effects e Measme- 
piessuie IS iouncl by dividing the aiea of the diagram hy the length ment of 
ot its base Tins gives a mean height, which, inteipieted on the hoise 
scale of piessuies, is the mean effective pressure in pounds per power 
srpuaie inch This has to he multiplied by the effective area of the 

piston in square inchts and hy the length of the piston stioke in 
teet, to find the woik done pei stioke in foot pounds on that side 
of the piiston to which the dngiam refers Let A^ be the area of 
the piston on one side and A, on the other , and the mean 
effective piessuies on the two" sides respectively, L the length of 
the stioke in feet, and n the nunibei of complete double strokes oi 
iLVolntiors per minute Then the indicated horse-power 
T TT P _ /tL(PiAi-bp.A,) 

33000 

In finding the mean picssiiie the aiea of the diagram may he con 
veniently measured by a planimetei or calculated by the use of 
Simpson’s rule A less accuiate jdan, fiequently followed, is to 
divide the diagram by hues diawn at tlie middle of strips of equal 
width, as m figs 23 and 24, and to take the mean piessuie as the 
av eiage height of these lines 

101 Space admits of no more than a few ilhistiations of actual Examphs 
mdicatoi diagiams Fig 23 is a diagiam taken fiom an antiquated of indi- 

non condensing engine woiking without ex * ? cator 

pansion The hue AB has been diawn at a ,K— pi ==^ — r. diagram' 

height which repiesents the boilei piessure, in ' ’ 
oidei to show the loss of puessuiom admission 
The line CD is diawn at atinospheiic pressure 
by the indicator itself In this engine ad- 
mission continues till the end of the foiwaid 
stioke, and as a result the back pressuie is 
great, especially dm mg the fiist stage of the 
exhaust The diagiam shows a slight amount of oscillation pio 
duced hy the sudden admis^on of steam This featme, however, 

IS better illustiated by fig 24, which is aiiothei 
diagiam taken fiom the same engine, at the 
same boilei pressure, but with the steam much 
thiottled 

Fig 25 shows a pan of diagrams taken fiom 
a condensing engine in which the distiibntion 
of steam is effected by a common slide valve 
(chap VIII ) The tvv o diagrams lefei to opposite ends of the cylin- 
del and aie taken on the same papei by the plan already alluded to 
(§ 99) of fixing the mdi- - 
catoi about midwmy be- § “ 
tween the ends of the § 
cyhndei, with a pipe ^ 
leading fiom it to each „ 
end Steam is cut off | 
at a anda', release occuis 2 ' 
at d and F, and corapres- 2 ,4 
Sion begins at e and c' , ^ ^ 

frua 25— Inhcator Diagiam fiom Conaeasing 

The gi adnal closing of Engine, w-ltn Shae Valve 

the slide valves throttles 

the steam considoiably before the cut off is complete The line of 
no pressuie EF is diawn 14 7 per square inch below CD, which. 

IS the atmospheric line , and the line of no volume AE oi BF is 
drawn (for each end of the cyluidei) at a distance (from the end of 
the diagram) equal to the volume of the clearance 

Fig 26 13 a diagram taken fiom a Corliss engine working with 
a Luge ratio of expansion The Coiliss valve-gear, which will he 
clesciibed in chap IX , causes the admission valve 
to close suddenly, and consequently defines the 
point of cut off jnetty sliaiply in the diagram 
Thiongh this point a dotted ciiive has been diawn 
(by aid of the equation PV"= const , § 67), which 
is the euive that wmuldhe foi 
lowed if the expansion were 
adiabatic In drawing this 
euive it has been assumed that 
at the end of admission the 
steam contains 25 pei cent of watei The actual cmve first falls 
below and then rises above this adiabatic cuive, in cense 
quence of the eontmued condensation which takes place 
duimg the eaily stages of the expansion and the le-evapoia 
tion of condensed water dutiiig later stages (§ 82) Fig 27 
IS another diagram fiom a Coiliss 
engine, running light, and ■with 
the condensei not in action Dia- 
giams of this kind aie often taken 

j ■when engines are first erected, for 

the purpose of testing the setting 
of the valves Otlirn indicator diagrams, foi compound engines, 
will be giv en m chap VI 

Biightmoie (Jiftn P/oe Inst CE,\o\ Ixs'vul , 1886) In the aiscussionwhich 
followed the reading of thepapeis a descnption will he found of an ingenious 
appaiatUB which the mahers ot the Crosby mdloatoi employ to test the uniform- 
ity of tho cold s tension throughout the stroke 
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111 place of the oidmaiy mdicatoi an apparatus is occasionally 
used -B-lucli integrates the two coordinates wliicli it is the business 
of the indicator diagram to lepresent, and exhibits the power 
developed fiom stroke to stroke by the piogressiie movement of 
an index lonnd a dial 

Tests of 102 In tests of thermodynamic efficiency we mav measui e eithei 
thermo the heat supplied oi the heat rejected, and compaie it n ith the work 
dynamic done The heat supplied is on the nhole capable of more exact 
efficiency measurement, but m any case a dereinunation of the heat rejected 
^ furnishes a valuable check on the accuracy of the result The 
tiial must he continued for a period of some hours at least, duiing 
iihich the engine and boiler aie to be kept woikmg as unifoimly 
as possible in all respects The power is determined by taking 
indnatoi diagrams at slioit intervals The heat supplied is found 
by noting the amount of feed water leqmred to keep the water 
level in the boiler constant during the trial, the tempeiaturc of the 
feed, and the pressure of the steam The only uncertainty which 
attaches to the measui ement of heat supply is due to priming 
Every pound of water that passes ox er nnevaporated to the engine 
takes less heat bj the amount L (§ 60) than if it went over in the 
state of steam To measure the degree ot wetness in steam is a 
matter of some difficulty , it may he done by passing the steam 
into a known quantity of cold water, so as to condense at, and 
observing tbe nse of temperature which has taken place when the 
whole quantity of watei piesent has increased by a measured 
amount , , , 

Heat 11 Li he the latent heat of steam at tlie boiler pressure, the 

sup- heat in the feed-water per lb. hi the heat in the boilei water per ft, 

plied and q the diyness ot the steam as it leaves the boiler, the heat 
taken in per ft of the substance supphed to the cjlinder is 

To this must he added, in the case of a jacketed engine, the heat 
supplied to the jacket, a quantity which depends on the amount of 
steam condensed there, and also on whether the water that gathers 
in the jacket is diained back into the boilei or allowed to escape 
into the hot-well 

Heat re- The hear rejected by an engine fitted with an mjection condenser 
jected IS made up of the following paits — (ct) heat rejected m the eon 
detised xvater, less the heat retuined to the boiler in the feed (if 
the feed is duectly drawn fiom the hot well without giving the 
water time to cool sensibly, this quantity vanishes , in a jacketed 
engine this item must include the heat rejected m the jacket drains) , 
(&) heat used in warming the condcnsei watei from the temperature 
of injection to the temperature of the an pump discharge , (c) heat 
1 ejected in air and vapour fiom the an -pump, (d) heat lost by 
radiation, conduction to supports, and aeiial convection,— or, more 
properly, the excess of this heat over the heat developed within 
the engine hy the friction of piston, valves, Lc Of these quanti 
ties, la) IS found without difficulty from a knowledge of the amount 
of the feed-watei, its tempeiatuie, the temperature of the an pump 
discharge, and amount and temperatme of watei drained from the 
jacket, (2) is measured by gauging the whole discharge fiom the 
pump, deducting from it the amount letiiined to the boiler as feed- 
water, and measui ing its temperature and that of the injection 
watei , (fl) does not admit of direct measurement, (d) may be 
approximately estimated for a jacketed engine by filling the jacket 
with steam while the engine is out of action, and observing the 
amount of steam condensed in the jacket dining a long interval, 
through radiation, &c , from the external surface 
In calculating the supply of heat by the boiler it is convenient 
to take the temperature 32” P as a starting point from which to 
leckon what may be termed the gioss supply, and then to deduct 
from this the heat winch is restored to the boilei in the feed water 
The difference, which may be called the net supply, is the true 
consumption of heat, and is to be used lu calculating the efficiency 
of the engine A similar convention may be followed in dealing 
with the heat rejected 

Example 103 This subject is most easily made intelligible by help of a 
nuraeiical example Poi tins puipose the folloxving data of an 
actual engine test have been taken liom one of Mr Mair’s papeis ^ , 
the data have been independently i educed, with lesults that diffei 
only to a small and ummpoitant extent from those stated by Mi 
Mair Tbe engine under trial was a compound beam engine, steam 
jacketed, xvitli an inteimediate leceiver between the cylinders 
The cylinders were 21 inches and 36 inches in diameter, and the 
stroke 5^ feet The total latio of expansion was 13 6 
Bata 

Boiler piessuie, absolute, 76 lb per 'Q in 
limeoftiial fi hours 

Revolutions 8(132, oi 21 0 per mm 


>iii pmnpaiscliaige 
Watei diained fiom jackets 
Peicenfiige ofpuimng 
Tempeiatuie of feed, 

Temperstuie of injection, U 
Temperature of air pump dfschaige. 


12,032 lb, oil 394 » pel rev (M) 
1220 1b pel mm , oi 51 1 1b per lev 
160olb,oi0186tbpeuev,(M,l 


1 Mm Ptoc Inst 0 P,, vol Ixx 


Results 

Dryness of boiler steam, 90 
Supplj to cjhndei, Me sM—lb^l 028 lb per lev 
Injection watei pei lev =51 1—1 208=49 9 lb 
Li=898, /ii=27b, /i2=18, 713=414, 7!o=27 

GioassuDply of heat fiom boiler to cjluidei levolution 

=1 20b (0 96 x 898-)-278) =1377 T U 
Gross suppiv of hea* fiom boilei to jackets pei ie\ elution 

=M (<?Li+7ii) 

=0 186 (0 9ex898+278)=2I2 T U 
Total gross supply pei iciolution=:1377 -+-212 = 1669 T U 
Heat lestoicd to boilei pei I evolution, 

By feed wratei— Mfto=l 394x2/ =38 T D 
By jacket drains =0 

Mel supply of heat pei ieTOlution=15S9— 38=1551 T U 
Heat com ei ted into woik, pei i evolution 

_L5-L|iil3=227 T U 

Total heat lejected per revoltttion=155l— 227=1324 T XT 
The lejected heat is accounted foi us follows — 

Net heat lejected m an pump clischaige=Gi03s heat lejectedm an pump dis 
chaiee— heat m injection water- heat lestmed to tbe boilei by the feed 
=51 1x41 4-49 9x18-38 = 1179 T U 
Heat rejected in jacket drains =Mj/!i=0 186x278 = 52 T H 
These two items account for 1231 units of rejected heat and 
leave a balance of 93 units nnaccounled for The balance is made 
up of heat rejected in air and vapoui by the air pump, heat lost 
by ladiatioii, kc , and crrois of experiment In the example con 
sidered the loss by radiation was estimated at 45 tlieimal units, 
which leiinces the disci epancy between tbe two sides of the account 
to 48 units, or only about 3 pel cent of the whole heat supphed 
The efficiency of the engine is or 0 146 The efficiency of a 
perfect engine woikmg between tbe same limits of temperatuie, 

308° F and 60” F , would be 0 335 

104 "When it is desired to deduce from the test of an engine not Calcula 
only the theimodynamic efficiency but also the amount of initial tion of 
condensation and the subsequent changes of wetness which the wetness 
xvoiking Wd iindeigoes duiiug expansion, it is necessaiy to knoxv, of tbe 
in addition to the above data, the volume of cylinder and clearance, steam 
the relation of pressure to volume during the several stages of the 
stroke, and the whole amount of w’oikmg substance present in the 
cylinder This last is a quantity whose pieoise value is not easily 
ascertained Assuming that the point at which compression begins 
can be distinguished on tbe diagram, we have the pressure and the 
volume of the steam that is afterwaids compressed into the clear 
ance space From its pros&iire and volumo we can infer its amount, 
if only its degree of diyness be knoxvn The assumption usually 
made is that at the begimiiug of compression the steam shut up in 
the cylimier is dry This assumption is to a certain extent suppor ted 
by the fact that le evaporation has been going on duimg expansion 
and exhaust , in good engines it is probably not far from the tiutb, 
though there aie cases wlieie, owing to excessive initial condensa 
tion and to the exhaust poits being badly situated for diaining 
the cylinder, water may accumulate in considerable quantities 
Except in extreme cases of this kind, liowexei, the assumption that 
the steam is diy when compression begins does not introduce an 
error which can seriously afiect the subsequent calculations Hav 
mg found the quantity slmt up in the clearance, we add to it the 
quantity delivered fiom the boiler per single stroke, to find the 
whole quantity of working substance in the cylinder The sub 
stance is, and continues, a mixtiue in varying piopoftions of steam 
and water Its volumo may practically be taken as the volume of 
the diy steam it contains, the volume of the water being compaia 
tively small Taking any point of the stiolco, and measuring the 
pressure and the volume there, we can say hew much steam (at 
that pressure) would be lequncd to fill the volume which the mix- 
ture then occupies This quantity wull always be less than the 
actual amount of the mixture, and the difleionce between tliem is 
the amount of water that is piesent Tins calculation is of special 
interest at two places in the stioke— the point of cut off and the 
pomt of release 

105 To illustrate it w'e may continue tbe numerical example Example 
quo+cd above In the high-piessure oyliudei of the engine to 
which the test refers the volume at the begmnmg of com- . — • 

presBion (including cleaiance) was 1 62 cubic feet The 4 

pressure, just before compiession began, is shown by the / 

indicatoi diagram (of which fig 28 is a copy) to have / \ 
been 14 8 ft per square inch At this pres / | o 

sine the density (or mass of 1 cubic foot) ' 

of steam is 0 038 ft Hence (on the above \ I 

assumption that tile steam was then diy) 
the (jnantitv shut uom the cleaiance was , 

1 52x0 038=0 058 ft ; s 

The amount dehveied to the cylinder pei ^ 
single stioke (or half revolution) was 0 604 ft The whole quantity 
of woiking substance piesent fiom the end of the admission to the 
beginning of tbe exhaust xvas thexefoie 0 662 ft 
At the point of cut off the pressure is shown by the diagram to 
have been 64 ft per square inim (absolute), and the volume, includ 
mg clearance, was 2 92 cubic feet The density of steam for this 



493 


STFAM-ENGINES J STEAM-EN GINE 


Trans 
ferb of 
heat 


pressure is 0 151 Ib per cubic foot Hence, out of the -nhole 
mixtiue, the amount of steam was 2 92x0 151=0 440 ft The 
uatei present at the point of cut oft uas theitloie 0 662- 0 440 oi 
0 222 ft This IS 33 5 pei cent of the uhole amount of the mi\- 
tuie, and shows (alter allowing foi the juiming watei) that about 
32 per cent of the steam admitted was condensed on admission 
He\t, to find the amount of water piesent at the end of the 
expansion The diagram shows that at tins point the pressme was 
15 2 ft pel sguaie inch and the volume 13 235 cubic feet Steam of 
this piessure has a density of 0 0392 ft per cubic foot The quan- 
tity ot steam at iclcase was thcrefoie 13 235 / 0 0392, or 0 519 ft, 
and the quantity of water 0 662-0 519 = 0 143 ft It appeals 
therefore that le evaporation fioin the cjlindei walls duiiiig ex- 
pansion reduced the amount of watei present hy 0 079 ft, so that 
the percentage of water fell fiom 33 5 at the point of cut off to 
21 6 at the point of lelease The same method of calculation can 
obviously be applied to any other point in the expansion cun e, 
and can be extended to the low pressme C 3 lindLr of an engine 
which (like the one in this example) is compound The amount 
of dry steam piesent at the point of release is sometimes spoken of 
as the “steam accounted foi bj the indicatoi diagiam ” 

106 Having completed this analysis of the working substance, 
we may pioceed to find the quantity of heat which it gives to oi 
takes horn the walls of the cjlmder duiing anj stage of its action, 
by consideung the changes of inteinal eneigy which the vvoiking 
substance undeigoes, along with the external vvoik done, fioiii 
stage to stage If we wiite m foi the amount of steam and m' foi 
the amount of watei present m the cylindei at any one stage, the 
internal eneig} of the mixtuie is (§ 62) 

(/ft+mOA+wip 

Let the value of this quautity be denoted by 1 4 . at any one stage 
in the expansion 01 compiession of the mixtuie, such as the point 
of cut-oif A, and by Ib at a later stage, such as the point of lelease 
B, the coiiesponding volumes of the whole mixtuie being Va and 
Vb lespectively Then in passing fioiii the liist condition to the 
second the substance loses Ia - In of internal eneigy It also does 


an amount of external woik "Wab measuied by PfZV, or the area 


of the figuie ABaS If "Wab is equal to Ia-Ib tlie process is 
adiabatic, otherwise the amount of heat taken up (from the 
cylindei walls) duiing the process is 


If A IS the point of cut off and B that of release, the quantity so 
calculated is the heat taken up from the cyhndei walls dunng the 
whole piocess of expansion The calculation apphes equally, liow'- 
evei, in deteimiiung the heat taken up during any stage of the 
process When tins has a negative value heat has been given up 
by the substance to the cylindei walla In the numerical example 
which has been cited above the internal eneigy of the mixtuie at 
the beginning of expansion was 640 thermal units At tdie end of 
expansion the internal eneigy was 584 theimal runts Between 
these points the indicator diagram (iig 28) shows that the work 
done was equivalent to 55 theimal units 44-1-55=99 units of heat 
were therefore taken from the cylindei walls dm mg the process 
of expansion A similar calculation, applied to the compiession 
curve, shows that in that pait of the operation heat was given up 
to the cyliuder walls Dunng compiession W is of coiuse nega- 
tive, since work is then spent upon the steam 

107 During admission and also dunng exhaust anothei item 
enters into the account, — the amount of the working substance is 
then undei going change To find Hie heat given up by the 
steam during admission we have first to calculate (by the method 
already described) the internal energy of the mixed steam and 
water that is shut into the clearance space at the end of the 
previous stroke, this may be called In The steam which then 
enteis bungs with it an additional amount of internal energy 
which we may calculate from a knowledge of the quantity of steam, 
its piessme at admission, and its diyness Let lo denote this 
additional supply of mternal energy At the end of admission the 
state of the mixture is known fiom the mdicatoi diagram, hence 
its internal energy Ia may be found The woik done dming 
admission, Wdaj is also deteimiued fiom the diagram Then we 
have, for the heat given up by tbe steam dunng admission, 

Qda =Id + Io - Ia - V»A 

In attempting to apply the same method of calculation to de 
termme the heat taken up from the cylinder walls dunng exhaust 
(Qbc)) we are met by the difficulty that we do not know the state, 
as regards diyness, of the mixture duiing its expulsion from the 
cylindei "We may, however, estimate the value of Qbc as follows 
Let Qcd and Qda be, as befoie, the heat given up by the steam to 
the eylmder walls during compression and admission respectively, 
and let Qab he the heat taken from the eylmder walls durmg ex- 
haust , also let Qr be the heat which the cylindei loses (per single 
stroke) by radiation (less the heat produced hy piston and valve 
friction), and Qj the heat which it gams by condensation of steam 


in the jacket, if theie is one Then, as the cylinder neitliei gains 
noi loses heat on the whole, aftei aiiiiiforin legime has been ai lived 
at, we liav e Qbq= Qcd + Qda t Qj - Qh 


The quaunty Qbc niaj also be calculated directly fiom a know- 
ledge of the gloss heat lejected to the condeiisei, since the gioss 
heat rejected IS + + 


Ib being tlie internal energy of the mixture at release and AVec 
being the work done upon the steam in expelling it fiom the 
cylindei 

108 This heat Qbc, which is taken up by the steam fiom the Waste of 
cylinder walls dming exhaust, is a pait of the heat deposited there heat by 
dm mg admission It has passed thi ough the cylinder w ithont con- action of 
tiihuting in the smallest degice to the woik of the engme Piob- cjlmder 
ably for this reason it is treated by some wnteis as a quantity walls 
which measures the wasteful influence of the cylinder walls 1 Ins , 
however, is not stiictly the case The magnitude of Qbc is certainly 

in some sense an index of the extent to which the alternate heating 
and cooling of the metal causes inefficiency , it is so much heat 
absolutely lost, and lost by the action of the walls [In the high 
pressme cylinder of a compound engme this loss is, of course, 
absolute only as icgards that cyliuder , the heat represented hy Qrc 
assists in the work of the low-pressuie cylinder ] But besides this 
loss theie is anothei vvdiieh the walls cause by taking heat fiom 
the steam on admission and lestoiing it dunng the later stages of 
expansion That pait of the heat abstracted dunng admission 
which IS lestoi ed befoie the point of release does not appeal in Qbc , 
nevertheless it is a souice ot inefficiency With steam that is diy 
at the end of the expansion the value of Qbc is almost negligible , 
still tbe cy’lmdei walls may cause a very sensible loss by abstracting 
heat fiom the hot steam as it enteis and lestoimg it as the mixtuie 
expands The quantity which has been denoted here by Qbc— 
that heat, namely, which the steam takes up fiom the cylindei 
walls after lelease and during exhaust— appears in the writings ot 
Him and his followeis under the symbol He teims it “ le le- 
fiouhssenient au condensem,” and lefers to it, somewhat inexactly , 
as “I’eftet reel des parois Piof Cotteiill applies the name 
“exhaust waste” to the sum of the two quantities Qbo w’d Qa ^ 

109 It is obvious tliat the above analysis depends fundament- 
ally on the stiict accuiacy with which the indicatoi diagiam not 
only gives a measure of the woik done by the engine undei test, 
but shows the relation of piessuie to volume at each stage in the 
process Engme tests of a complete kind have now been made 
and discussed by a numbei of independent observeis, woiking with 
widely diffeient data The lesults are in good general agreement 
They demonstrate the influence of the sides beyond question, show- 
ing that 30 pel cent is no unusual amount of watei to be piesent in 
the mixture at the pomt of cut-off, even in compound engines of the 
best types , that half of tins water, or even more, is frequently found 
at the end of expansion , and that the heat denoted above by Qbc 
ranges from about 10 to 20 pei cent of the whole heat supplied ® 

110 An engine employed to drive other maohmeiy deliveis to Efficiency 
it an amount of power leas than the indicated powei by an amount of the 
which is wasted in overcoming the fiiction of piston and piston- mechan 
lod, slides, valves, journals, &o The efficiency of the mechanism ism 

IS the ratao of the “effective” or “brake” horsepower to the 
mdicated hoise powei It may be tested by measuring the 
power delivered by the engine when at work, either by using 
a transmission dynamometer or by substitutmg an absorption 
dynamometei for the mechanism usually driven In the case of a 
pumping engine the effioiency of the engine and pumps togethei 
may be deterruined hy observing the actual woik done m raising 
watei 01 m delivering a measured volume against a known pressme 
Attempts axe sometimes made to find the amount of power wasted 
in engine fiiction hy testing the indicated power needed to drive 
the engme against no other lesistance than its own friction Tins, 
howevei, fails to show the power which will be spent in overcoming 
fiiction when the engme luns under ordinary conditions, smee tlie 
piessnres at the shdes, the jouinals, and elsewhere aie then widely 
different fiom what they are when the engme is running without 
load Experiments with large engines show that the efficiency of 
the mechanism may, m favourable cases, be 0 85 oi even 0 9 , in 
small engines, 01 in laige engmes running under light loads, it is 
generally much less than this 
1 Btell Soe Jni de MwCkaase, 1881 
5 The Steam Engine considered as a Heat Engine, p M 
* In this connexion refeience should "be made to the data supplied hy the 
Amencan experiments (of Mcssia Emery and Loimff), some of which aie dis 
enssed fully hy Piof Cotteiill, also to the wiitlngs of Him and the extenaira 
researches of the Alsatian engineers alluded to m chap IV , also to Mi Man’s 
paper (§ 96) and to Mi M Longiidge’s Uepoi Is, as engineer to the Engine, Boiler, 
and Employeis laahihty Association, foi 1880, 1881, and 1884 The Eepoit for 
1884 especially exhibits the results of a test with unique fulness and clearness 
The JoumaJ of the Fianhlin Institute foi 1885 contains an account of expemnents 
hy Messis Gately and Kletzsch on one engine, under varied conditions of hoiler 
pleasure, expansion, and speed, these, so far as they go, eonflrm the conclusions 
stated, on genei al gi ounds, m chap lY For a synopsis of Hlm’s method of ana 
lysfsiefeienoesliouldhemadetoapapeihyM Pouparain, Am?? Soc Ind deMul 
house, Maich 31, 1875 
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COMPOUH-D EXPAKSIOSrJ 

receivei Tokmes Taking tlie simplest case— that of a tandem 
engine, or of an engine nitk paiallel cjlindeis nhose pistons moie 
together oi m opposition— ive may pioceed thus Since the point 
of cut-off to be deteimined depends on lolume latios ne may foi 
brevity treat the volume of the small cylinder as unity Let R be 
the ratio to it of the leceivei’s volume, and L that of the Ion 
piessurc cylindei Let a, be the required fiaction of the stioke at 
which cut off IS to occui in the large eylmder , and let p be the 
pressure at lelease liom the small eylindei As there m to be no 
diop, p IS also the pre'^sure in the leceivei at the beginning of 
admission to the large cylinder During that admission, the \ olmne 
changes from l-f-Rtol-a-f-R+aL, and the piessuie at cut-off is 

theiefore - The steam, that lemains is now com 

l-^ + E+^L 

pressed into the roceiiei, from volume 1 - a-i-R to volume E Its 

pressure therefore rises to ■ ) and this, by 

l-^-fE+aL R ’ ’’ 

assumption, is to be equal to p IVe therefoie have 
(1 -f E)(l - 0 -Hi) = S[1 - a -h R -f iL) , 
whence £t = (R+l)/(RL-f 1) 

Thus, with E“1 and L=3, cutoff should occui m the laige 
cylinder at half stroke, with a greater cylindei latio the cutoff 
should be eailier 

A similar calculation Hoi a compound engine whose cranks are at 
light angles, and in which cut off oocms in the laige cylindei hefoie 
half stroke, shows that the condition of no dr op is seemed when 

2R(aL-l)=l-2Va!(l-a') 

In some compound engines a pair of high pressure cvlindeis dis- 
chaige into a common receiver , m some a pan of low picssme 
cylindeis aie fed fiom a receii ei which takes steam fiom one high 
piessure cylindei, oi m some instances from two With these 
airangements the pressure in the receiver may he kept much luoie 
neaily constant than IS possible ivith theoidmary two cylindertype 

116 An important mechanical advantage belongs to the com- 
pound engine in the fact that it avoids the extieme thiust and pull 
which would have to be borne by the pnston-iod of a single cylmdei 
engine woiking at the same powa with the same initial pressure 
and the same ratio of ei^pansion If all the expansion took place 
in the low-pressure cylindei, the pjiston at the begmmng of tire 
stioke would be exposed to a thiust much greater than the sum of 
the thrusts on the two pii&loiis of a compound engine m which a 
fair propoition of the expansion is pieifoimed in the small cylindei 
Thus ill the tandem engine ot fig 29 the greatest sum of the thrusts 
will be found to amount to less than two thuds of the thiust 
which the laige piston would be subjected to if the engine weie 
simple The mean thiust throughout the stroke is of course not 
afiected by compounding, only the lange of variation in the thiust 
IS reduced The eiloit on the ciank-pm is consequently made 
moie unifoim, the strength of the parts may be reduced, and the 
fiietion at slides and journals is lessened The advantage in this 
lespect 13 obviously mucli greater when the cylindeis are placed 
side by side, instead of tandem, and work on cianks at light angles 
As a set off to its advantage in giving a moie uniform effort, the 
compound engine has the drawback of leqmringmorewoikingpaits 
than a simple engine with one cylinder But m many mstances— as 
in marine engines— two cranks and two cylinders are almost mdis 
peusable, to gii e a tolerably unifoi in effort and to get over the dead 
points , and the comparison should then be made between a pan of 
simple cylindeis and a pair of compounded eylmdeis Another 
point in favom of the compound engine is that, although the whole 
latio of expansion IS great, there need not he a very eaily cut-off in 
either cylinder , hence the common slide valve, which is iinsuited 
to give au eaily cut-off, may be used in place of a moie complex 
airangement The mechanical advantage of the compound engine 
has long been recognized, and had mneh to do with ite adoqition in 
the early days of higli-pressuie steam ® Its subsequent development 
has been due in part to this, but probably in nfneli gieatei pait to the 
thermodynamic advantage which has been discussed above (§ 93) 

117 Indicatoi diagrams taken fi om compound engines show that 
the transfer of steam from one 
cylinder to another is never, 
undei the most favourable con- 
ditions, perfoimed without loss 
of energy Rig 33 shows a pair 
of diagrams fiom the two cylin 
deis of a tandem "Woolf engine, 
in which the steam passed as 
directly as possible from the 

small to the laige cylinder The diagrams are drawn to the same 
scale of stroke and therefore to different scales of wlume, and the 
low-pressure diagiam is turned round so that it may fit mto the 
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1 Examples of caluilafcions dealing intti particular airangeinents of two and 
tin ee cylinder eompoand engines will be found In an Appendix to Mi R Sennett's 
Treatise on the Mat me Steam Engine 

* See a paper by Di V Pole, “On the Double Cylmder Espansive Engine,” 
Proc Inst 



Fig 34 


higlipiesame diagram Theie is some drop at the high pressure 
lekase, and, apait fiom this, theio is a loss 
through fiiction of the passages, which shows 
itself by the admission line to the large cylindei 
lying hdow the exhaust line fi om the small one 
118 Rig 34 IS a pan of diagrams taken fiom 
a compound tandem le 
ceiier engine running at 
50 revolutions pei minute, 
with cylinders 30 inches 
and 52 inches in diametei, 
and with a 6-feet stioke 
The latio of cylinder vol 
umos is therefoie 3 to 1 
The capacity of the receiver 
IS nearly times that of 
the small cylmder There 
lb a comparatively early 
cutofl in both cylinders, and a neaily complete absence of diop 
The small cylinder, however, does more work than 
the laige one, m the ratio of nearly 3 to 2 
Rig 35 shows the same pan of diagiams combined Combina- 
by diawing both to the same scale of -volume and tion of dia- 
ot picssme, and by setting out each by an amount grams fiom 
equal to the cleaiance space fiom the line of no couipoimd 
volume This makes the expansion curve m each engines 
diagiam repiesent coiiectly the relation of thepies- 
sme to the abaolute volume of the expanding steam 
The broken line is a continuous curve of adidbctiia 
expansion, diawn from the point of high-piessuro 
cut off, on tlie assumption that the steam then con- 
tained about 25 pel cent of condensed watei If 
the expansion weie actually adiabatic, and it theie 
were no loss m the 
transfer ot the steam, 
the expansion curves 
for both cjlmders 
would fall into this 
line 

119 Fig 86 exhi 

Fig 35 — Diagiams of jig Sicombmed. lilts, in the same 
mannei as fig 35, a set of diagrams taken by Mr Kirk from the 
tuple expansion engines of the S S “Abei- 
deen ” Each diagiam is sot out from the line 
of no volume by a distance which lepiesents 
the cleaiance in the coriesponding cylinder 
The boilei piessuia is 125 lb pei square inch 
The eylmdeis aie 32 inches, 46 inches, and 70 
inches ui diameter, and the stroke is 4^ feet 
The Clanks make 120" with each other The 
means of the diagiams for the two ends of 
each oylmdei have been used in drawing this 
and the next figure, a practice which should 
be foEowed in drawing combined diagrams ot 
the kind here ex 




Fig 36 

i S S “Lohaia” (by Me&sis Denny & Co ) 

, piessure was 154 lb by 
gauge, 01 169 lb absolute, 
the cylinders were 24 
inches, 34inehes, 48 inches, 
and 68 inches in diameter, 
the stroke w'as 4 feet, and 
the number of revolutions 
65 pel minute 
121 In all of these cases 
a continuous curve, shown 



batic expansion, on the same assumption as before— that the steam 
contains about 25 per cent of water at the point of cut off lu the 
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filst cylinder The ecLuation to tie cuiyemay then be taien as 

1 0 

PY 0 = constant (§ 67 ) In tie absence of data i egawlmg the ivet 
ness of the steam this assuniittion may be cousulered lair 

122 Lastly, ig 38 sliousa pair of diagiams, tieatedin thesame 
manner, ioi a two cjlinJei compound engine withczanks at light 
angles to each othei, the high-piessuie ciauk bang90‘iu advance 
Duung the Lack stioke of the high-piessuie piston theie is at fii‘-t 
compression into the receivei nntil the large cjhnaei opens, the 
high pressuie diagram conseq^uently takes a peculiar form, which 
should be compared nitli the diagiam already given foi a tandem 
engine (§ 118) In tins example there is a considerable amount of 
drop and also of loss between the two ejlmders 

YII Tm PiiODUcTioif OP Stevm — Boilei s 

123 The first step in the production of steam is to convert the 
potential eueigy of fuel luto actual heat , the second step is to 
transfei the heat to water in the boilei The efficiency of luinace 
and boiler is the ratio which the amount of heat taken up hy the 
water bears to the whole pteutial eneigy oi the fuel In good 
boilers this efficiency is about 0 7 The loss is due paitly to 
incomplete combustion of the fuel and partly to incomplete tians 
ferof heat from tie products of combustion to the boilei water 
Under the flist head may be classed— (1) waste of fuel m the solid 
state by bad stoking, and (2) waste of fuel in the gaseous and 
smoky states by impeifect combustion Undei the second head aie 
compu‘.eil— [1) waste by ecteinal radiation and conduction, and (2) 
waste by heat contained in the hot gases which escape by the chim 
ney, due (a) to their still high tempeiatuie and (i) to the fact that 
they contain as one of the pnoducts of combustion steam gas which 
passes away uncondensed Loss of heat by the hot gases is the most 
impoitant souice of waste Not only aie tlie actual pioducts ot 
combustion rejected at a high tempeiatuie, but along ivith them 
goes the nitiogen of the an whose oxygen has been used, and also 
a quantity of additional air which is needed to dilute the pioducts 
in oiclei that combustion maybe fairly complete Eougbly speak 
mg, about 121b of an aie lequued to suptily oxygen enough foi tlie 
combustion of 1 lb oi coal Over and above this quantity, about 
12 jRi moie geneially pass thiough tho furnace as an of dilution 
In furnaces with foioed draught, in which the cousuniptiou of coal 
per square foot of giate surface is much more lapid, the an of dilu- 
tion may be i ediicod to half or less than half of tins quantity, though 
to some extent at the expense of completeness in the combustion 

124 The extent to which heat is taken fioin the hot gases 
depends on the heating smface through which heat passes into the 
watei The heating suilace is made up of the surface of the fiu 
naoe or combustion chamber, so far as that is brought into con- 
tact with the water, and of the flues or tubes thiough which the hot 
gases pass on then way to the chimney Its efficiency depends on 
the conductivity of the metal, on the difference in tempeiatuie 
between the gases on one side and the watei on the other, and on 
the freedom with wffiicli steam, when formed, can escape from the 
surface Diffeienees in specific conductivity and m thickness of 
metal affect the lesult less than might be expected, on account of 
the resistance which is offeiecl to the passage of heat throngli the 
him of scale and also thiough the film of watei vapour which foims 
on the metallic siuface 

depuved of hear to an extent which is only limited by Uie tempeia- 
tuie of the boiler watei This tempeiature, howevei, need not foun 
a limit, for aftei leaving the boilei the gases may bo finthor eookd 
by being brought into contact with a vessel termed a feed-watei 
heatei, thiough which the feed-watei passes on its way to the boilei 
Even with a teed watei heater, however, the tempeiatuie of the hot 
gases is never, in piactice, leduced so low as that of the boiler 

125 In neaily all land engines and most maime engines the 
draught is pioduced by means of a chimney, which acts in viitue 
of the column of an within it being speciheally lighter than the 
air outside, so that the pressuie within the chimney at its base is 
less than the atmospheiic pressuie at the same level outside The 
composition of the chimney gases is such that they aio heavier 
than an at the same tpinpeiatme, and to make them sufficiently 
lightei to cause a draught they must retain a ceitain considerable 
portion of their heat On the other hand, if they aie left too hot 
the mass of an drawn thiough the furnace is actually diminished, 
since then the chimney gases aie so miici expanded that the 
mcieased volume of the diauglit does not compensate foi its 
diminished density With a given chimney and furnace the 
maximum diaught is obtained when the gases escape at a tompeia- 
tuie about that of melting lead , by making tbe chimney more 
capacious a lower temperatuie will suffice to give tho same draught, 
and this will of oouise increase the efficiency of the bodei 

126 111 place of using a cliimnoy diaught depending merely on 
the tempeiatuie of the lejectecl hot gases, the air required for com 
bustion and dilution may be forced thiough the furnace eithei by 
producing a paitial vacuum m the chimney or by supply mg air to 
the giate at a piessiuo higiei than that of the atmosphere, In 


locomotives, for example, a paitial vacuum is pioduced in the 
chimney by means of a blast of exhaust steam liom the engine , 
and in many naval and a few meicantile steameis a forced draught 
is produced by having a closed stokehole oi a closed ashpit, which 
IS supphed with an at a pressuie above that of the atmosphere by 
the use of a blowing fan 

If heat weie tboiougbly extracted from the products of com- 
bustion, a foiced draught would be more efficient, from the theiiuo- 
dynamic point of view, than a chimney diaught, for a chimnev is 
in fact an extremely ineflicient heat engine, and lequires a veiy 
large amount of heat to be expended in older to effect the 
coiupaiatively tiifling woik of maiutaming the diaught But 
where foiced diaught has been substituted foi chimney diaught 
this has hitheito been done for the puipose ofincieasing not tho 
efficiency but the yjower ofboileis The motive has been to bum 
moie coal pei squaie foot of giate surface and so to evapoiate nioic 
watei with a boilei of given weight This is incompatible with 
veiy high efficiency When moie coal is biiiiit by foicing the 
duught it IS tiue that the pioducts of combustion have a liighei 
tempeiature (since less an is lequired for dilution) and the effective- 
ness of the beating siuface is tbeiefore increased But the heat- 
ing surface has moie hot gas to deal with, and the lesnlt is that 
the bodei is less elhcieut than when the diaught is not foiced 
The same efficiency could he seemed, with forced diaught, by 
lucieasmg the heating surface to a sufficient extent , and a still 
gieatei efficiency could be leahijed if the heating suiface weie still 
fuithei enlaiged so that the gases left the flues at a tempeiatuie 
lowei than would he iieedtul if the diaught depended on the light- 
ness of the chimney’s contents The most effluent boilei would 
be 0 U 6 in which the diaught was foiced by mechanical meins, and 
the gases weie then cooled as fai as possible by contact with a vciy 
extensive heating suiface, fust in the boilei itself and then in a 
feed water heater None ot the foiced diaught boileis that have 
hitherto been mtioducedliave a heating suiface solaige as to make 
tlirm moie effluent than good chimney diaught boilets (in wlinh 
the late of combustion is much slowei), although the heating 
suiface bcais a much laigei ratio to the giate aiea than is usual 
with clumnoy diaughts 

127 hlost moduli boilers aie inteinally filed , that is to say, the Boilers 
fiuiiaces aie moie oi less completely enclosed within the boilei foi sta- 
Exteinally filed boileis aie foi the most qiait much less efliciont tionaiy 
than internally fired boilers , they aie, howevei. used to a cousidei- engines, 
able extent wlieie fuel is specially cheap or wlieie the waste heat 
of other furnaces is to be utilized Then usual foim is that of a 
liouzontal cyhndei with convex ends, the stiength both of the 
mam shell iind the ends is deiived fiom their cuivatuie, and no 
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Fio 39 — Coinisli Boilei lunsntudiiml section 
Staying is nccessaiy The heating suiface is entiiely external 
ancl IS of veiy limited extent 

In laige stationaiy hoileis the foims known as the “ Laneashno ” 
(oi doublofluo) 



flue, at the 4o — Comisli BoUu tiansyerse section, showing flues 

front end of 

which lb the furnace The hot gases pass thiough the flue to the 
back , they then return to the fioiit end hy two external side flues 
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{A, A, fig 40), and finally pass to the back again by an nndemeatli 
fine B The ariangement in the Lancishiie boiler is the same, ex 
cept that there aie two internal flues, each with its own furnace 
The shell is made up of rings of riveted plates, larger and smaller in 
diametei alternately to 
allow the circumfeien 
tial seams to be made 
without bending the 
edges The flue is 
made up of a senes of 
welded lings, joined 
to each other hy a 
flanged joint with a 
stiffening mg This 
form of joint was in 
troduced by Mr Adam 
son to stiffen the flue 
against collapse un 
der external pressiiie 
Other joints, designed 
with the same object, 
are shown m figs 42 
and 43 The grate is 
made up of firebars, Fig 41 —Lancashire Boilei Ti an sveise Section 
sloping down towauls the back, wlieie they teiminate at the 
“ bridge ” of fiie buck (C, fig 39) Beyond the budge the flue is 
crossed by a numbei of tapered “Galloway” tubes D, B, which 
increase the heating surface, piomote ciiculation of the watei, and 
stiffen the flue The end plates are strengthened by gusset stays 

Figs 42 and 43 —Joints for Furnace Tubes 

E, E, iiveted to them and to the circumference of the shell hy 
means of angle-irons The gusset stays do not extend so far in as 
to the oiicumference of the flue (fig 40), in order that the end plates 
may retain enough fl^exihility to allow the flue to expand and 
contract undei change of temperature To piovide for unequal 
expansion is one of the most important points in the design of 
boilers , when it is neglected the boiler is subjected to a racking 
action which induces leakage at joints and tends to ruptuie the 
plates Foi this reason the flue is attached to the boiler shell at 
the ends only, so that it may be fiee to take an upwaid camber in 
consequence of the greater heating of the uppei side 
Mild steel is now veiy generally used ioi boiler plates, being 
superior even to the best Yorkshire iron in thequalities of ductility 
and tensile strength The following particulars refei to the Lanca- 
shiie boilei of fig 41, which may be taken as representative of a large 
number of stationary boilers 

tails 128 The shell is 28 feet long and 7 feet in diameter, and is made 
Lan up of 9 rings, each of two semi oyhnducal plates The shell plates 
hire are f inch thick , then edges are planed and fullered, and thenvct 
tier holes are dulled The longitudinal seams, which bieak joint from 
ring to ling, are lap-joints double-nveted , the circular seanjs aie 
single-nveted Each end plate is a solid piece of steel } inch 
thick , the front plate is attached to the shell by riveting to an 
angle ring , the back plate is flanged The flues are each 2 feet 
.ncbes lu diametei. 


made up of rings of 
steel I inch thick, the 
longitudinal joints 
are welded and the 
circular joints aie 
flanged and sbengtli- 
ened with stiffening 
rings The flues are 
tapered somewhat at 
the back end to facil 
itate expansion, and 
are attached to the 
end plates by welded 
angle -lings Each 
flue contains 5 Gallo 



way tubes, tapenng from 
10| inches diametei at 
top to 5i inches at bot- 
tom On the top of the 
boiler IS the manhole, 
covered with a cast-non 
plate, also a nozzle foi 
the steam pipe and two 
others for safety-vali es 
One of the safety valves 
IS connected with a float 
so that it opens if the 
water-level becomes too 
low At the bottom, in 
front, IS another nozzle 
for the blow out tap , ami 


Fig 44 —Anti Piimmg Pipe and Stop Yalve 


m the flout plate below the flues is another manhole Feed water 
13 supplied by a pipe which enteis through the front plate on one 
side, near the top of the water, and extends for a conaderable dis- 


tance along the boiler, distributing the water by boles tbroughout 
the length, A pipe at the same level on the other side serves to 
collect scum The Are doors are pro- 
vided with sliding shutters by means of 
which the amount of air admitted above 



Fig 45 — Le-v er S iftti -YaP c 

the fire may be regulated On the top of each fur 
naee is fitted a fusible ping which melts if the 
furnace crown becomes overheated No separate steam dome is 
used , the steam is collected by an “anti priming” pipe shown in 
44, which also 



tends to stiaighten Fig 48— Galloway Boiler Section leyond the Budge 
it, and the extent 

to which this takes place is shown by a pointer which travels over 
a circnlai dial A common lever safety valve is shown in fig 45 
In other forms the valve is kept down by a weight directly applied 
to it, 01 by means of spnngs Spring safety valves aie liable to 
the objection that when the valve opens 
the load on it incieases, to lemedy this, 
foi ms have been proposed m which the 
spring acts through a bent level in such 
a way that when the 
stiaiEon it increases 
the leverage at 
which it acts is re 
dnced If the spring 
IS of reasonable 
length, however, the 
objection IS not seu- 
ous 

129 A modifica- 
tion of the Lanca- 
shire type — the 
“Galloway” boiler 
— is shown in sec- 
tional elevation in 
fig 46 In it the 
two fines are joined 
heyond the budge 
into a single flue, 
of the form shown 
in the figure, which' 

IS traversed by nu- 
meious Galloway 
tubes and is also 
fitted with water- 
pockets at its sides 47 -Vertical Boilei 

130 In other Water 

types of boilei an 
extensive heating surface is obtained by the use of a large numbei poiieTs^ 
of small tubes through which the hot gases pass This construe 

tioii IS universal in locomotive and maiiiie boilers It is apphed 
in some instances to boilers ot the ordinary cylmdiical foim by 
making small tubes take the place of that part of the flue oi flues 
which lies behind the bridge, oi by using small tubes as channels 
thiough which the gases return from back to front attei passing 
thiough the mam flue Another form of tubular boiler is an exter- 
nally fired hoiizontal cylmder fitted with tubes which oaiiy the hot 
^ses from the back to the front 

XXIL — 63 
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Vertical 131 Vertical boUeis are sxtensivel}’ used in connexiouwitli small 
boileis engines Examples are shown in figs 47-49 Jig 48isaiioidmary 
\eitiCal boiler filled with cross tubes of the Galloway type Fig 
47 [by Messrs Davcy, Paxman, & Co ) is a boiler with 
curred water tubes, each of which has fitted in the top a 
loose cap whose function is to defl.ect the 
stieani of water which oiieulates up the 
tubes Fig 49 is a form of multitubnlar 
boiler by the same makeis, in which the 
hot gases escape at the side aftei passing 
fiom the smoke box through hoiizontal 
tubes grouped in ciicular aics In all 
these hollers the giate is at the foot, and 
the fire-dooi is at a mouthpiece in the side 
of the boiler near the base In othei 
forms of wertical boiler the 
heating siuface is increased 
by water tubes (fig 50) which 
hang from the crown of the 
fire-box, closed at the lower 
end but fitted internally with 
smaller tubes which are open 
^ at the bottom V^atei circa 
lates down the inner tubes 
and up betw een them and the 
, outer Tubes of this kind 
I (called Field tubes) aie used 
I 111 hie engine boilers and in 
I other cases where it is neees 
‘ saiy to get up steam with the 
least possible delay Veitical 
boilers of large size are some- 
times used foi utilizing the iieUTube 
waste heat of iron fuiuaces 
Sectional 132 A great vaiiety of boilers hare been designed in which the 
or filing is external, and the water space consists of gioups of tubes oi 
tubulous otliei small sections whose outer surface is exposed to heat Boilers 
boilers of this type aio called sectional oi tubulous boileis, in distinction to 
tubulai boilers, oi boileis with tubes in which the hot gases ciicu 
late A suooessful example of the tubulous or 

> ■""v sectional type is the Babcock & Wilcox water- 

tube hoilei, w'hioh consists of a series of in- 



clined welded tubes up which water cii dilates These are joined 
at their ends by east-uon connecting boxes to one anothei and to a 
horizontal drum on the top in which the mixture of steam and water 
winch uses from the tube undeigoes separation At the lowest point 
of the boilei is anothoi dmm foi the collection of sediment Boot’s 
holier IS another in which water is heated by circulating thiough 
inclmed tubes exposed to the Jiie, it ditleis from the above form 
chiefly in having the watei-level below the top of the tube 
Hniison’s boilei is a gioup of small globulai vessels of cast non 
strung like beads on lods winch tie them together Sectional 
boileis may be constructed without difficulty to bear pressures 
greatly in excess of those for whioli othei types are suited Mi 
Perkins has employed a tubulous boiler to delivei steam at a 
pressure of 500 lb pei square inch ^ The Herreshof boiler is a 
continuous coil of tube, airanged as a dome over the file Feed- 
water IS pumped slowly thiough the coil, and turns to steam 
before it reaches the end 

133 The locomotive boilei consists of a nearly rectangular fire- Loco- 
box, enclosed above and on the sides by water, and a cylmdncal motive 
part called the band extending hoiizontally fiom the fiie-box to boilers 
the flout part of the locomotive and filled with numerous tubes 
Figs 51 and 52 show m longitudinal and transverse section a 
lioilei of the London and North Western Railway, which may be 
taken as typical of modern English practice 

The barrel is 10 feet long and a little more than 4 feet in 
diameter, and is made up of three lings of steel plates, inch 
thick, aiianged telescopically It contains 198 hmss tubes, each 
Ij inches in exteinal diametei The tiont tube plate in which the 
tubes teiminato is of steel | inch thick, it rs stajed to the back 
tube plate by the tubes themselves, and the upper part of the front 
tube plate is also tied by longitudinal zods to the back end plate 
The fiie-boxis of copper J inch thick It is neaily rectangular, 
with a hoiizontal grate (A grate sloping down in fiont is often, 
piefeiied ) Round its sides, front, and back (except where the 
hie dooi lutciiupts) is a watei space about 3 inches wide, which 
uaiiows slightly tow ards the bottom The flat sides of the fire box 
are tied to the flat sides of the shell by copper stay bolts, 4 inches 
apart, which are secured by screwing them into both plates and 
nveting over the ends Tie loof of the file box is stiflenecl by a 
numbei of gliders on the top, to which the plates are seemed by 
shoit bolts Tie girdeis are themselves hung fiom the top of the 
shell above them by slings winch aie seemed to angle irons iiveted 



on the inside of the shell plates A sloping budge of fiie-biick 
paitialiyaepaiates the uppei part of tie fiiebox fiom tie lowei 
and pieveuts the flame fiom stiiking tie tubes too directly 
TJndei tie giate is an ashpan, to which the supply of an is 
legulated by a dampei m fioiit The fire door opens inwards, and 
can be setmoie oi less open, toiegulate the amount of an admitted 
above the fire On top of lie hauel is a steam dome, from which 
the steam supply is taken thiough a pipe S tiaveising the forwaid 
pait of the steam space and passing down to the vab e-chest 
through the smoke box The stop valve oi “legulatoi ” R is situ- 
ated in tho smoko box, and is worked by a lod through the boiler 
fiom the cab at the back Above the fiie box end of the shell aie 
a pau’ of Ramsbottom safety valves, V,Y— two valves pressed down 
by a single spang attached to the middle of a cioss bar, wliieh is 
prolonged to foim a land level by which tie valves may be lifted 
In fiont of tie foi ward tube plate is tlie smoke box, containing 
the blast pipe B by which tie exhaust steam is used to produce 
a paitral vacuum and so force a draught thiough thefmnace 
134 Instead of stiffening the fiie-boxioof by the use of girdci 
stays, the plan is sometimes followed of staying it directly to the 
shell above The outer shell above tie fiie-box is generally 
cyhndiical, but to facilitate this method of staying it is sometimes 
made flat Tins consti notion is not unusual m American loco- 
motive boilers, auothei featuie of which is that the giate is made 


Fig £2 

much laiger than m English piactico, for the purpose of burning 
anthracite coal An extreme instance is fiumshed by the Wooton 
engines of the Philadelphia and Reading Railroad, which burn 
small coal of poor quality in a fiie box 9| feet long by 8 feet wide, 
extending ovei the tiaihng wheels of the engine in some cases 
tlie fno-box is divided by a sloping partition of plates with water 
between, which crosses tho fire-box diagonally fiom front to back 
and has m its centze an opening lesembling a fire door mouthpiece to 
allow the products of combustion to pass In others the fire bridge 
is supported by watei lubes, and water tubes aie also used as grate- 
bars This IS done lather to promote circulation of the water than 
to give hoatmg surface The piactico of American and English 
locomotive engineeis differs widely as legaids tho mateiiala of con- 
stiuction Amencan shells are of mild steel, English shells gene- 


- Ptoc Jnsi ifeih Png, 1877 Sea also a paper by Mr Flannery, “OnHigh- 
Piessme Steam Boileis," iftn Pm Inst C7^,1878 
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rally of mild steel but often of Aviouglit iron In English piactice box with flat sides, elaborately stayed, with a row of internal 
the fire boxes are of copper and the tubes of biass , in America the fninaces near the bottom opening into a spacious combustion- 
fire-boxes are of mild steel and the tubes of wrought-non ^ chambei enclosed within the boiler at the back, and a set of return 

The locomotiye type of boiler is used for stationary engmes of tubes leading fiom the upper part of the chamber to the fiont of 
the portable, semi-portable, and semi fixed types, and also to a the boiler, where the products of combustion entered the uptake 
limited extent for marine engines in cases were lightness is of and passed off to the funnel The use of higher pressures has 
special adTantage made this form entirely obsolete The normal marine boiler is 

Manue 135 So long as marine engmes used steam of a pressuie less now a short circular horizontal cylindei of steel with flat ends, 
boilers than about 35 lb per square inch the marine boilei was geneiaUy a with internal furnaces m cylmdiical flues, internal eombustion- 



Figs 53, 64 — DouHe Ended Manne Boder. 


chambers, and leturn tubes above the flues In one variety, called 
the double ended boiler, there are furnaces at both ends of the 
shell, each pair leading to a combustion-chamber in the centie that 
13 common to both, or to separate central chambers with a watei 
space between them 

Details Figs 63 and 54 show with some completeness a double ended 
of marine boiler of the most modern construction for high-piessure 
double- steam At each end there are three furnaces m flues made of 
ended welded corrugated steel plates The use of corrugated plates foi 
maiine flues, intioduced by Mi Eox, makes thin flues able to resist 
boiler collapse, and allows the flues to accommodate themselves easily 
to changes of temperature One eombustion-chamher is common 
to each pair of furnaces It is strengthened on the top by girder 
stays and on the sides by stay-bolts to the neighbouring ohambei 
and to the shell The tubes are of iron, and a certain number 
of them are fitted with nuts so that they serve as stays be 
tween the tube-plate of the combustion-chamber and the fiont 
of the boiler The upper part of the front plate is tied to the 
opposite end of the boiler by long stays The uptakes fiom both 
ends converge to the funnel base above the centre of the boilei’s 
length The boiler shown is one of a pan, which he side by side 
m the vessel, the uptake at each end being common to both Each 
boiler has a steam-dome, from which the steam -pipe leads to the 
engine , this consists of a small cylmdrical vessel, with flat ends 
tied together by a central stay Shoit pipes connect the dome 
near each end with the steam space of the mam shell The boilers 
of figs 53 and 54, which are by Messrs Gourlay Brothers of 
Dundee, woik at a pressure of 165 Ib pei square inch above the 
atmosphere, and are used with triple expansion engines The 
shell IS 12| feet in diameter, and 164 f®et long The plates are 
of mild steel 1| inches thick round the shell and 1 inch in 
the ends The tube plates are ^ inch and inch tiuok, and 
the corrugated flues 4 lAch The longitudinal seams are trehle- 
nveted, with mside and outside covenng plates The circum- 
ferential seams are lap joints double-nveted There are 12V tubes 
at each end, 46 of which are stay-tubes The tubes are of iron, SJ 
inches m e:rferiial diameter Above these are 18 longxtudmal steel 
1 See a paper l)y Mr Femie, Ifw Proe Inst 0^,1883 


stays 2| mches in diameter The steam-dome is a cylinder 
feet in diameter and 8 feet long, stayed 
by a central S^-inch rod of steel The j 

shoit file box stays are also of steel 14 ^ L ^ = 

inches m diameter, of 7f mches pitch, ^ 1 ^ S 

and aiB secured by nuts and washers at I ____________ - 

both ends The central combustion- ^ 

chamber has a round im. iJIIU. i iJ 

and unstayed roof , 

The top of each side ^ ::i,7:±.h ' - ' f ^ 3 

combustion - chamber ^ 

is stayed by three - 

steel girders 8| inches ” H ^ 

X 2i inches m sec- . n m ^ j |-— . 

tion, seemed by fom € q ' ■ ■ ' — R 

bolts to the roof- « , - .yz j 

plate below A single- t = t|^ © ^ I l j 

ended manne boiler ig = > ® 0 - ‘ • 

by the same makeis « = , ® ® ( i- - — ^ — | 

I IS shown m fig 65 { = , © ® 0 - — ^ — - —3== j 

Boilers of this class « = , ? © ® . ■! ■ ■ ■■■■■ - , 

are m some instances g gg i g ® r — — = ■ ' - b 

set athwartship m- “ — , ^ I I | ” 

stead of longitudm- > | ® ® 

ally, and bevelled on _ ^ O ^ © t 

the bottom, at the * “ * ® 

back, to acoommo- -flh 

date them to the S'’ ’* , ' 

shape of the hnU A * = s ; 

modifleation of the 

SSy S in ' -Single-EnaeclMaxme Boilei 

which the section is an oval, with round top and bottom and fiat 
sides The combustion chambers are sometimes made with rounded 
tops, which are tied to the hack plate by gusaet-stays and angle- 
irons In. naval practice the tubes are frequently of Muntz metal 
in place of iron Another form of boiler, used to a considerable Navy 
extent m the British navy, is a long horizontal cylinder with two type 
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internal furnaces opening into alaige combustion chamber about 
the middle of the length From this a set of tubes distributed over 
neaily the ■whole water space extend to the back, where the uptake 
IS situated 

136 The locomotive type of boiler has been successfully adap- 
ted to marine use by Mi Tlioinycioft and otbeis especially for 
torpedo boats This loim gives much gieatei heating suiface than 
otlieis m proportion to its weight, and allows, especially when 
worked mth foiced diauglit, a large amount of powei to be got 
flora a small boilei It is piobable that, if anyfnrthei use is to 
occui in the steam pressure used lu manne engines, comparable to 
that which has occurred duung the last two oi tliieeycais, the 
present normal marine boiler will give place to a foim more nearly 
resembling the locomotive tjpe 

137 Boileis are usually fed either by a feed pump duven by the 
engine, or by a distinct auviliaiy engine called a “ donkey,” or by 

, an injector The uijeUot, invented by the late M Giffard, and now 
very generally used on locomotive and othei boilers, is lUustiated 
m % 56 Steam enters fiom the hoilei at A and blows thiough an 
annular orifice B, the size of which 
IS legulated by the handle C The 
feed-water flowram at D, and meeting 
the steam at B causes it to condense 
This produces a vacuum at B, and 
consequently the water rushes m wntli 
great velocity, aod streams down 
through the combining nozzle I, its 
velocity being augmented by the im 
pact of steam on the back of the 
column In the lowei part of the 
nozzle E the stream expands , it tliere- 
foie loses velocity, and, by a well- 
known hydrodynamic principle, gains 
pressme, until at the bottom its pies- 
sure IS so gi eat that it enters the boiler ; 
through a check valve which opens j 
only in the dnection of the stieam 
The escape oiifiee P and the oveifiovv / 
pipe 6 allow the injector to start mto/ 
action, hj piovidmga channel thiough ! 
which steam and water may escape he-\ 
foie the stieam acqniies enough energy \ 
to force its w ay into the boiler The 
opeumgfoi admitting watei between 
I) and B is regulated by the wheel H 
The aliamt-stecim mjedoi works hy 
steam from the exhaust of non-con- 
densmg engines, instead of boilei 
steam The steam oiifloe is then 
larger in proportion to the othei parts, 
and the steam supply more libeial In self stalling injectors an 
arrangement is piovided by winch overflow will take place fteely 
until the injector staits into action and then the opeumgs aie auto 
matically adjusted to smt deliveiyinto the boilei One plan of 
doing this IS to make the combining nozzle undei the steam rrifice 
in a piece which is free to slide in the outer casing Until the 
injeetoi ataits it lies at soma distance from the steam onfice, and 
allows free oveiflow , but when the vacuum forms it uses, m conse 
quence of pressure at the base In self-adjusting injectois this nse 
of the combining nozzle is made use of to contract the water-way 
round tke steam onfice In another foim of self staiting injector 
one side of the combining nozzle is in the foim of a hinged flap, 
opening backwards to allow oveiflow, but closing up when a vacuum 
is formed and the injectoi starts mto action ^ Weir’s hydi olineter 
for laige maiine boUeis is another appaiatus m which the pimciple 
of the injector is made use of, with the object of promoting cucula 
tion of the water duung the time steam is being raised It con- 
sists of a senes of nozzles, with watei -inlets between them, thiough 
which watei is diawn by means of a centzal jet of steam supplied 
from a donkey boiler 

1S8 In stationaiy engine boilers the feed watei is fieqnently 
heated by the pioduots of combustion befoie these reach the 
chimney, in what is viitually an extension of the boilei itself 
Gieen’s economizei is a contnvance foi this puipose, in which 
the water passes thiough tubes whose ontei siuface is exposed to 
the hot gases and kept deal of deposited §oot by the continuous 
action of a mechanical sciapei In locomotives and other non 
condensing engines a poition of the exliaust steam is hequently 
made use of to heat the feed -watei When an exhaust steam 
injector is employed it servos the puipose of a feed water heatei as 
well as that of a feed pump Besides increasing the efficiency oi 
the boiler by utilizing what would otherwise be ■waste heat, a 
feed watei lieatei has the advantage that by raising the tempera- 
ture of the watei it lemoves air, and also, m the case of hard 
water, causes lime and othei substances held in solution to be 



Fig 5S —Giffard’s Injectoi 


1 Sea papers ini’; oc Inst Mech i'nj/ , 1860, 1866, 1884- 


deposited in the heatei instead of being earned into the boiler, 
where they would foim scale In Wen’s feed heatei foi marine 
engmes the temperatuie of the feed water is laised to about 200° 

Fahr by injecting steam from the intermediate receivei 

139 In stationary and manne boileis the steam, after leaving Separa- 
the boiler, is frequently taken thiough a sepai atoi, the function toi 

of which IS to separate the dry steam fiom pai tides of water held 
in suspension Steam is led round a sharp loinei, and the watei 
particles thiown off by centiifugal iorce collect in a tiap below, Steam 
fiom which they aie discharged hy a pipe which is kept open so trap 
long as the tiap contains watei, but is closed by a valve at the foot 
■when the tiap is empty Tiaps aie also fitted in manj cases to 
steam pipes ior the purpose oi letuining condensed 'watei to the 
bodei 

140 To prevent corrosion in boileis it is veiy usual to intioduce Use of 

blocks of zme in metallic connexion with the shell These aie set zme in 
in the watei space, preferably at places wbeie coirosion has been boilers 
found speaally liable to occni Their function is to set up a 
galvanic action, in which zinc plays the pait of the negative 
element, and is dissolved while the metal of the shell is kept 
eleetio positive Othei wise there would be a tendency ior difference 

of electric quality between diffeient paits of the shell to set up 
galvanic actions between the paits themselves, by which some paits, 
being negative to otheis, would be attacked The zme laises the 
potential of the whole shell enough to make all parts positive 

141 Allusion lias alieady been made to the system which is Foiced 
univeisal m locomotive boileis of foicing the draught by a blast of draught 
exhaust steam in the ehimuey k jet of boilei steam is occasion- 
ally used m marine fui nat es ioi the same puipose , but of late years 

the system which has found most favoui is to box m the stokehole 
and keep the an in it at a piessme of fiom 1 to 3 inches of watei 
by the use of blowing fans This system has been apjilied laigelv 
in naval practice, with the result that the powoi of the boilei is 
increased in the latio of about 3 to 2, or even more, as oompaied 
with its power nndei chimney draught The efficiency of the boilei 
is, in geneial, slightly but not veiy matenally reduced An oidi- 
naiy marine boilei bums 16 to 20 Tb of coal pel houi pei sqnaie 
foot of giate witb natural draught, and 80 TO oi moie with foiced 
diaught In toipedo-boat boileis of the locomotive type the con- 
sumption has in some cases been foiced to moie than 100 lb 

In Ml Howden’s system of foiced diaught the stokehole is 
open, and an is supplied b^ a blowing fan to a leseivon foimed by 
enclosing the ashpit and also to another reseivuii fiom which it 
gets access to the giate above and thiough the fire dooi On its 
way to the reseivoii the an is heated by passing acioss a pait oi 
the uptake in which the hot gases from the furnace ai o led tin ough 
tubes This method of restoiing to the furnace what wmiild othei 
wise be waste heat foims an inteiestmg alternative to the method 
of lestoimg heat to the boiler by passing the hot gases thiough a 
feed-watei heatei , it is in fact an application to boilei furnaces of 
the regenerative punciple alluded to in chap II ® 

142 Manyapphances have been devised fo: the mechanical sup- Mo, dram 
ply of coal to boilei furnaces, but these have hitherto taken the cal 
place of hand-flung to only a very limited extent In Juckes’s stokers 
luinaee the fiie-bars aie in shoit lengths, jointed by pins to foim a 
contmnous chain oi web, whicli lests on rolleis and is caused to 
tiavel slowly in the direction of tlio fuinaoc’s length by pm wheels 
round which the web is earned at the fiont and back Coal is 
allowed to diop continually on the tiavelhng giate fiom a hopper 

m front of the furnace A moie usual foim of moclianical stokei 
is a lecipiocating shovel oi lam, supplied from a coal hopper, which 
thiows 01 pushes a small quantity oi coal mto the iiio at each 
stioke Along with this devices aie employed foi making the giate 
self cleansing, by giving alternate hre bais a rocking oi sliding 
motion through a limited lange In Mi Oiampton’s dust-fuel fui- Dust 
nace the coal is gionnd to powdei and fed by lollois into a pipe fiom fuel, 
which it lb blown mto the furnace by an au blast The mixtuie 
of fuel and air is so mtimate that the excess of au lequued ioi 
dilution IS only one fifth of the amount leqniied for combustion ^ 

A similai advantage attends the use of gaseous fuel, and of liquid 
fuel that IS blown mto the furnace m the foim of spiay 

143 The use of liquid fuel for boileis has of late acquired con Liquid 
siderable impoitance m connexion with the discoveiy of ciudefiiel 
petiolenm, m laigc quantity, at Baku on the Caspian Sea The 
petroleum lefuse ivhich is left after distilling paraffin fiom the 
cinde oil foims an exceedingly cheap fuel, wath a calorifac value 

pel Ib about one tbiid greater than that of coal It ha& now supei 
seded coal m the steamers of the Caspian, and has been largely 
employed for locomotives m the south eastern pait of Russia The 
oil IS injected in the foim of spiay near the foot of the hie box by 
a steam jet arranged m such a way that au will be diawn mto the 
furnace along with the peti oleum In the aiiangementfor bum 
mg petroleum used m Russian locomotives by Mr T Urqnhait 
the flame impinges on a atracture of fire bri ck, built in the fire-box 

- The methods and lesnlts of these aj stems of foicing diaught aio descubed 
in papers read hefoie the Institution of Naval Aichiteots, Apill 1886 

« Pioe Inst Mech Eng , 1809 
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Tvitli numerous openings to allow the pioducts of combustion to dif 
fuse themselves thioughout the combu'=tion chamber This guards 
against too intense action on the metallic surfaces, and at the same 
time serves as a reservoir of heat to rehindle the flame if combustion 
IS intei mittent In getting up steam an auxiliary boiler is used to 
supply the jet *■ 


Till The Distribution op Steiji — Yalves axd Yixve 

MOTIO^& 
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144 In eaily steam engines the distribution of steam was effected 
by means of conical valves, u cried hy tappets fiom a loduhich 
hung fiom the beam The slide-ialve, the invention of which in 
the form now known as the long Q slide is credited to Murdoch, an 
assistant of lYatt, came into general use with the introduction of 
locomotives, and is now employed, in one oi other of many foinis, 
m the great majority of engines 

The common or locomotive slide valve is illustiated in fig 
57 The seat, or smtace on which the \abe slides, is a plane 
surface formed on or 
fixed to the side of the ^ 
cylindei, with tliiee 
portsor openings, which 
extend across the gi eat- 
er part of the cylin- Tn* 07— Common Slide Val\e 

der’s width The centi al opening is the exhaust port through which 
the steam escapes , the otlieis, oi steam poits, which aie narrow ei, 
lead to the two 




Fig 69 


valve into the exhaust-port The valve is geneially moved by an 
eccentric on the engine-shaft (fig 58), which is mechanically equiva- 
lent to a crank whose radius is equal to the eccentncity, or distance 
of 0, the centre of the shaft, fiom P, the centre of the eccentric 
sheave The sheave is encircled by a strap foming the end of the 
eccentric rod, and the rod is connected by a pm-jomt to the valve- 
rod, which comes outof the valve-chest through 
a steam-tight stuffing box The ecceutnc rod 
IS generally so long that the motion of the 
valve IS sensibly the same as that whicli it 
would receive were the lod infinitely long 
Thus if a circle (fig 59) be drawn to represent 
tlie path of the eccentiic centre during a revoln 
tion of the engine, and a perpendicnlar PM be 
drawn fiom any point P on a diameter AB, 
the distance CM is the displacement of the valve fiom its middle 
position at the time w'hen the eccentric centre is at P AB is the 
whole travel of the valve 
145 If the valve when in its middle position did not overlap 
the steam ports (fig 60), any movement to the nght or the left 
would admit steam, and the admission would continue until the 
valve had returned to its middle position, or, m other words, for 
half a revolution of 
the engine Such a 
valve would not 
serve for expansive 
working, and as re- 
gards the relative po- 
sition of the crank 
and eccentric it 
would have to be 
set so that its middle position coincided with the extreme position 



Fig 60 —Slide Valve 
withoat Lap 


1 See a papei by Mr T Ui qahart, Mtn Pm Inst CE^ 1884, also Engineenng, 
Jane 11-28, 1886 


of the piston , in otliei words, the eccentric radius would make a 
nght angle with the crank Expansive w Diking, however, becomes 
possible when we give the valve what is called “laji,” hy making it 
pioject over the edges of the steam ports, as in fig 61, where o is 
the ‘‘ outside lap ” and ^ is the “ inside lap ” Admission of steam 
(to either side) then begins only when the displacement of the valve 
fiom its middle position exceeds the amount of the outside lap, 
and continues only until the valve has returned to the same dis- 
tance from its middle position Fui ther, exhaust begins only when 
the valve has moved past the middle by a distance equal to -s, and 
continues untd the valve has again returned to a distance t from 
its middle position Thus on the diagram of the eccentiic’s tiavel 
(fig 62) we find, hy setting off o and i 
on the two sides of the centre, the posi- 
tions a, 5, c, and d of the eccentiic 
radius at which the four events of ad- 
mission, cut off, release, and compres- 
sion occur for one side of the piston 
As to the other side of the piston, it is e 
only necessary to set off o to the nght 
and 1 to the left of the ceiitie, but for 
the sake of clearness we may confine 
our attention to one of the two sides 
Of the whole revolution, the part fiom Adwmioa 'f^mpression 
« to 6 IS the arc of steam admission, P 3 g 62 

from 5 to c is the arc of expansion, 

from dad the arc of exhaust, and from dioa the arc of compres 
Sion The relation of these, howevei, to the piston’s motion is still 
undefined If the eccentnc were set m advance of the crank by an 
angle equal to kCa, the opening of the valve would be coincident 
w ith the beginning of the piston’s sti oke It is, however, desirable, 
in 01 del to allow the steam free entry, that the valve be all eady some 
way open when the piston stioke begins, and thus the eccentric may 
be set to have a position Ca' at the beginning of the stroke In that 
case the valve is open at the beginning of the stroke to the extent 
mm', which is called the “ lead ” The amount by which the angle 
between Ca''(the eccentnc) and CA (the crank) exceeds a rmht angle 
IS called the angular adiaiue, this being the angle by winch the 
eccentnc is sot in advance of the position it would ocoupj if the 
primitive arrangement without lap were adopted The quantities 
lap, lead, and angulai advance (0) aie connected by the equation 
outside lap -f lead = half travel x cos 6 



An effect of lead is to cause preadmission, that is to say, admis- Graphic 
Sion befoie the end of the back stioke, which, togethei with tbe method 
compression of steam left in the cylinder when the exhaust poit of find- 
closes, produces the mechanical eSect of "cushioning,” to which mg the 
reference has ah eady been made To examine the distribution of distnbu- 
steam througboiit the piston’s stroke, we may now draw a circle to tion of 
lopiesent the path of the ciank pin (fig 63, wheie the dotted lines steam 


Fig 63 

have been added to show the assumed configiuation of piston, con- 
necting lod, and ciank) and transfer to it fiom the former diagiam 
the angnhir positions a, I, c, and d at which the four events occur 
To facilitate this tiansfer the diagrams of eccentric path and of 
crank-pm path may by a suitable choice of scales be drawn of the 
same actual size Then hy piojectnig these points on a diameter 
which represents the piston’s path, by circular aics drawn with a 
radius equal to the length of the con- 
necting rod, we find p, the position 
of 1ffie piston at which admission 
occurs dunng the hack stroke, also 
q and 7, the position at cut off and re- 
lease, during the stioke which takes 
place in the direction of the arrow, ° 
and s, tbe point at which compiession 
begins It IS obviously unnecessaiy 
to draw the two circles of figs 62 and 
63 separately, the single diagram 
(fig 64) contains the solution of the steam distiibution with a 
shde-valve whose laps, travel, and angular advance aie known, the 
same circle serving, on two scales, to show the motion of the crank 
and of the eccentnc 

146 A method of representing graphically the relations of valve Oval 
and piston motion, sometimes convenient in dealing with valve- diagram, 
gears of a more complex character than the single eccentnc, is to 
set off the valve’s and the piston’s simultaneous displacement at 
nght angles to each other, as in fig 65, the valve’s motion being 
exaggeiated hy using a coarser scale for it than for that of the 
piston The result is an oval curve, from which the events m the 


\ 



Fig 61 
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steam distribution are determined by drawing Imes AB and CD 
parallel to tbe piston’s patli and dis 
taut fiom it by tbe amount of tbe 
outside and inside lap lespectively 
Then a, 6, c, and d, and tbe cone 
spending points q, r, and s detei- 
mme tbe foni events as in foimei 
diagianis Big 65 shows at a glance 
tbe amount of steam opening at any 
pait of tbe peuod of admission Fig 65 -0ml Diagram of Slide 
AE IS the lead The events for the Vil\e Motion 

other side of tbe piston aie deteimmed by thawing AB aboie and 
CD below tbe middle line 

14,7 The giaphic constiuction most usually employed m slide- 
Zenner’s valve investigations is tbe ingenious diagiam published by Di G 
diagiam Zeuner m tbe Gmlipgenimr in 1856 ^ On the 
line AB (fig 66). winch repiesents tbe tiavel 
of tbe valve, let a pan of circles (called valve 
circles) be drawn, eaoh with diameter equal ^ 
to tbe half travel A ladins vectoi CP, 
drawn in tbe duection of tbe eccentric at any 
instant, is cut by one of the circles at Q, so 

ment of t^e vahe from its middle” position Fig 66 

That this IS so will be seen by diauing PM (as in fig 59) and join 
ing QB, when it is obvious that CQ=0M, which is the displace 
ment of tbe valve Tbe line AB with tbe ciicles on it may now be 
turned back tbiougb an angle of 90°+ 6 (6 being tbe angular 
advance), so that tbe valve ciioles take the position shown to a 
larger scale m fig 67 This makes tbe direction of CQ (the 



eccentric) comeide on tbe paper with the simultaneous direction of 
tbe crank, and hence to find tbe displacement of the valve at any 
position of tbe crank we have only to diaw CQ in fig 67 parallel 
to tbe crank, when CQ lepre&ents tbe displacement of the valve to 
the scale on which the diameter of each valve circle repiesents the 
half-ttavel of tbe valve CQ^ is tbe valve displacement at the 
beginning of tbe stroke shown by tbe arrow Diaw ciioular aics 
a5 and cd with 0 as centre and with ladii equal to the outside lap 
0 and the inside lap i respectively Ca is tbe position of the 
crank at which pieadmission occnis Tbe lead is The 

greatest steam opening is Tbe 
cut off occuis when the ciank has 
tbe direction C6 Co is tbe position 
of tbe crank at release, and marks 
tbe end of tbe exhaust 
148 In this diagram radii drawn 
from C mark the angular positions 
of the Clank, and their intercepts 
by tbe valve uicles deteirnme the 
corresponding displacement of tbe 
valve It remains to find tbe cone- 
ponding displacement of the piston 
Jor this Zeuner employs a supple 

mentarygraphic constiuction, shown Fig 68 

in fig 68 Here or a'b' represents tbe connecting rod, and le or 
oc the Clank, with centre c and radius ac a ciiole ap is diawn, 
and with centre & and laJuis ab anothci ciicle aq Then foi any 
^ Zeunei, Deattseon Valve Sears, tiansl byW MUller, 1868 





position of tlie eiank, as cb', the mteiceptpg between the circles is 
easily seen to Le equal to aa', and is theiefore tbe distance by 
which the piston has moved fiom its e\tienie position at tbe 
beginning of the stioke In piactice this diagram is combined 
with that of fig 67, by Jiawing both about the same centre and 
using different scales for valve and piston tiavel A ladius vector 
diawn fiom the centie parallel to the crank in any position then 
shows the valve’s displacement from tbe valve’s middle position 
by the inteicept CQ ot fig 67, and tbe piston’s displacement lioni 
tbe beginning of tbe piston’s motion by the inteicept of fig 68 

149 In all the figures which have been sketched tbe events reffr 
to tbe fiont end of the cylindei, that is the end nearest to the ciauk 
(see fig 63) To deteirnme tbe events of steam distribution at tbe 
back end, tbe lap ciicles shown by dotted lines m fig 67 must 
also be diawn, CVi' being tbe outside lap ior tbe back end, and Co' 
tbe inside lap These laps aie not necessauly equal to those at the 
other end ot tlie vahe From fig 65 it is obvious that, especially 
with a slqoit connecting lod, the cut off and lelease occur earlier 
and the compression later at the front than at the back end if tbe 
laps are equal, and a more symmetiical steam distribution can be 
produced by making the inside lap greater and tbe outside lap 
less on the side which leads to tbe fiont end of tbe cylindei On 
tlie otboi hand, an nnsyiumetiical distribution may be desiiable, 
as in a vertical engine, where tbe weight of the piston assists tbe 
steam duiiiig the clown-stioke and lesists it duiing the up stioke, 
and this may be seemed by a suitable inequality m the laps 

150 By varying the latio of tbe laps o and t to tbe tiavel of the 
vahe, w’6 pioduce effects on tbe steam distiibution which are 
readily traced in the oval diagiam of fig 66 oi in the other figures 
Eeduction of tiavel (which is equivalent to increase of both o and t) 
gives latei preadmission, eailiei cut-off, later lelease, and eailiu 
compiession , the latios of expansion and of compression are both 
increased The effect of a change in the angular advance is moie 
easily seen by lefeienee to Zeunet’s diagram, which shows that to 
inciease e accelerates all tbe events and causes a slight inciaase m 
the latio of expansion 

151 In designing a slide-valve tbe hieadtli of tbe steam poits 
in tbe diieotion of the valve’s motion is deteimmed with reference 
to the volume of the exhaust steam to be discliaiged m a given time, 
tbe aiea of tbe poits being gen ei ally such that the mean velocity 
of the steam dunng dischaigo is less than 100 foot per second The 
tiavel IS made gieat enough to keep the oyhndoi poit fully open 
duiing the gieatei part of the exhaust, foi this pm pose it is 2^ or 
3 times the bicadth of the steam poit To facilitate the exit of 


steam the inside lap is always small, and is often wanting or even 
negative Dunng admission the steam poit is raiely quite un- 
coveied, especially if the outside lap is laige and the tiavel mode 
late Large tiavel has the advantage of giving freer ingress and 
egress of steam, . — 

witbmoiesharp ff Tl iHPL---, 

ly defined cut | / ^ i — i mi iii J If l 

off, compression, y-W aT A ■OcF 

and lelease, but Aif t ff ^ 

this advantage jM 

IS seemed at the N M 

cost of more \ ><;^ Fio en - y 

work spent in Tuck Valve, 

moving the ^ 

valve and moie wear of tlie faces To lessen the necessaiy travel 

■without reducing the aiea of steam poits, double- and oven tieble 

ported valves ai e often used An example of a double ported vah e 

is shown in fig 86 Fig 69 shows tbe Tuck valve, an ingenious 

device foi the same purpose 

152 Tbe eccentuo must stand in advance of tbe ciank by tbe F 
angle 90 + 8, as in Jig 70, wlieie CK is the crank, and CE tbe coirc- o: 
sponding position of tbe eeeeninc when tbe engine w 

IS immng m the duection of the aiiow a To set ^ vi 
tbe engine in geai to lun in tbo opposite direction (6) ( , 

It IS only necessaiy to shift tbo eccentuo into the 
position OE', when it will still be 90°+ 8 m advance ^ 
of the crank In the older enguies this levcrsalwas Fig 70 
effected by temporauly disengaging the eccentuc-rod fiom tbe 
ralve-rod, woi W the valve by Iiaiicl until the crank turned back 
throng an angle equal to EOE^, tlie ecceutiic nicanwliile reuiaiuin^ 
at rest, then re engaging the gear The eccentuo sheave, 

S st^d ot being keyed to tbe shaft, was driven by a stop fixed to 
e shaft, which abutted on one oi other of two shouldeiS projecting 
tromthesliwo In some modem forms of reversing gear means 
are provided foi turning the ecoentne round on the shaft, but the 
arrangement known as the link motion is now the most usual gear 
in locomoti-ve, maiine, winding, and other engines wkich require to 
be often and easily leveised. < 

153, In Hie link motion two eccentrics ais used, and the ends of I 
their rods are connected by a link In Stephenson’s link-motion- n 
tlie earliest and stdl the most usual form— the link is a slotted bar S 
or pair of bars cuived to the .same radius as the eccentuo rods (fig g( 
71), and capable of being shifted up or down by a suspension ro3. 



Gooch’s 

link- 

motion 
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Graphic 
solution 
of link- 
motion 
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The valve rod ends in a block vliich slides within the link, and 
when the link is placed so that this block is neaih in hne with the 
foiwaid eccentiic rod (E, fig 71j the valve moves m 
neaily the same wav as if it weie iiven duectly by a 
single eccentiie This is the position of “full forward 
gear ” In ‘ full backward geai,” on the othei hand, the 



Fig n —Stephenson s Link Yotiun 


link IS pulled up until the block is in neaily a line with the back 
ward eeeentne rod E' The link-motion thus gives a leady means 
of reversing the engine,— but it does more tlian this By settmg 
the linlv m an intermediate position the valve recaves a motion 
nearly the same as that which would be given by an eccentiic of 
shorter ladins and of greater angular advance, and the efiect is to 
gue a distiibution of steam in which the cnt-off is eailier than m 
lull gear, and the expansion and eompiession aie gieater In mid 
gear the steam distribution is such that seaicely any w oik is done in 
the cylinder The movement of the link is effected by a hand lever, 
or by a screw, or (in large engines) by an auxiliaiy steam engine A 
usual arrangement of hand level, sketched in fig 71, has given iise 



V 

— Goooli’s Lmk-Motion 


to the phrase “ notching up,” to describe the setting of the hnk to 
give a greater degree of expansion 
154 In Gooch’s Imk-motion (fig 72) the link is not moved up 



-Allan’s Link. Yofjon 

m shifting from forward to backward gear, but a ladms rod between 
the valve rod and the link (which is curved to suit this radius lod) 
IS raised or lowered— a plan which has the advantage that the lead 
IS the same m all geais In Allan’s motion (fig ^ 

73) the change of gear is effected partly by shifting /' - ^ 
the link and partly by shifting a ladius lod, and j 
the linkis stiaight |- 



155. The mo-vement of a valve driven hy a hnic motion maybe 
very fully and exactly analysed by diawing with the aid of a tem- 
plate the positions of the centre line of the link conesponding to a 
number of successive positions of the crank Thus, in fig 74, two 
circular arcs passing thiongh e aud e' are drawn with E and E' as 
centres and the eccentiic rods are ladu These are loci of two 
known points of the link, and a third locus is the eiicle a m which 
the point of suspension must lie By placing on the paper a tem- 
plate of the hnk, with these three points marked on it, the position 


Fig 75 



of the link is readdy found, and by lepeating the pi ocess foi othei 
positions of the eccentrics a diagiam of positions (fig 74) is drawn 
foi the assigned state of thegeai A line AB diawn acioss this dia 
giam in the path of the valve’s tiavel determines the displacements 
of the valve, and enables the oval diagiam to be diawn (as iii fig 
65), which IS shown to a laigei scale m anothei pait of fig 74 The 
example lefers to Stephenson’s link motion in neaily full foiwaid 
geai , with obvious modification the same method may he used in 
the analj sis ol Gooch’s oi Allan’s motion The same diagiam detei 
mines the amount of slotting oi shding motion of the block in the 
hnk In a w ell designed geai this sliding is reduced to a minimum 
for that position of the gear iii which the engine inns most usually 
In maiine engines the suspension lod is geneially connected to the 
link at the end of the link next the foi w ai d eccentric, to leduce this „ 
sliding when the engine is in foivvaid geai A less laboiious, but 
less accurate, solution of link motion piohlcms is leached by the 
use of what is called the equivalent eccentiic- an imagmaiv eccen- 
tiic, which would give the valve iieaily the same motion as it gets 
fiomthe joint action of the actual ecceutiics The following lule 
foi finding the equivalent eccentiic, in any state of geai, is due to 
Ml M'Failane Giay — 

Connect the eccentric centres E and E' (fig 75) by a ciicnlai aic 
whose 

2\ce 

Tlien, if the block is at any point B, take 
EE such that EE EE' eB ee' CE then 
lepreseuts the equivalent eccentric both in 
ladms and in angular position If the lods of the link motion aie 
mossed instead of open,— an airangement seldom used,— the aic 
EEE' is to he drawn convex towards C 
156 Many forms of gear for leveising and for varj mg expansion 
have been devised with the object of escaping the use rfixprs. 

of two eccentnes, and of obtaining a more perfect 
distribution of steam than the Imk-motion can often 
be made to give Hackworth’s gear, the parent of 
seveial otheis, has a smgle eccentric E (fig 76) oppo- 
site the Clank, with an eccentric rod EQ, whose mean 

K ation is peipendicular to the tiavel of the valve < 
e rod ends in a block Q, which slides on a fixed 
inclined guide bar or link, and the valve-rod icceives 
its motion tluoiigh a connecting rod from an iiitei- 
mediate point P of the 
eccontiic lod, the locus of 
which IS an elhpse To 
leverse the gear the guide- 
bar IS tilted over to the 
position shown hy the 
dotted Imes, and intei 
mediate mehnations give 
vaiious degiees of expan- 
sion without alteiing the 
lead The steam chstnbu 
tion 18 excellent, and the 
cut off IS sharpei than in 
the usual hnk motion, but an objection to the geai is the wear , 

of the shJing-hlock and guide In Biemme’s oi MaishaJl’s form Erenime s 
this objection is obviated with some loss of syin- » ojr Mar- 

metiy in the valve’s motion by constraining the ' shall s. 

motion of the point Q, not by a shding guide, but 
a suspension-link, „ , „ 
which makes the 
pathof Qaeucular 
arc instead of a 
atiaight hue, to leveise 
the gear the centie of sus- 
pension E of this link is 
thrown ovei to the posi 
tion E' (fig 77) In the 
example sketched P is 
beyond Q, hut P may be 
between Q and the crank 
(as in fig 76), in which 
case the eeeentne is set 
at 180° fiom the ciank 
This gear has been applied 
in a number of maiine 

engines In Joy’s gear, Joy’s, 

which is extensively used 
m locomotives, no eccen- 
tric IS required, and the 

rod corresponding to the , , „ , „ 

eeeentne rod in Hack- Tig 77 -Biemme’s or MarsfiaUs Valve Gear 
woith’s gear receives its motion from a point in the connecting 
rod by the linkage shown in fig 78, and is either suspended, as m 
Maishall’s form, by a rod whose suspension centre E is thrown oyer 
to leveise the motion, oi constramed, as m Hackworth’s, by a slot- 
guide whose inclmation is reversed^ Fig 79 shows Joy’s gear as 



\ '~r'' 

Fiq 76— Hackw Orth’s Valve Gear 
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applied to a locomotive A slot guide E is used, and it is curved to 
allow foi tlie obliquity of tbe vdve connecting lod AE C is the 
ciank-pin, B the up 

piston path, and 
D a fixed centie 
The leveising 
gears of IVal 
schaeit, Brown, 

and Kitson also 

diapense with ec- 
oentiics, and are 
closely related to 
the invention of „ „„ , ,r , „ 

Hackworthi A Tig 78 -Diagram o£ Joy a Vahe Gear 

method of leveising with a common slide valve, which is used m 
steam steeimg engines^ and some otheis, is to supply steam to 




Fig 79 —Joy’s Gear as applied to a Locomotive 
what was (befoie reveisal) the exhaust side of the valve and con- 
nect the ezliaust to what was the steam side This is done by 
means of a sepaiate leveising ’valve through which the steam and 
exliaust pipes pass 

Sepaute 157 "When the distiibution of steam u effected by the shde- 
expau- valve alone the arc of the ciank’s motion duimg which compression 
Sion occms is equal to the arc duiiug which expansion occuis, and for 

valves this reason the slide valve would give an excessive amount of com- 

pression if it weie made to cut olt the supiply of steam eailier than 
about half-stroke Hence, wheie an eaily cut-off is wanted it is 
necessary eithei to use an entirely different means of legulating the 
distribution of steam, oi to supplement the slide valve by anothei 
valve,— -called an expansion-valve, usually diiven by a sepaiate 
eccentric,— whose function is to effect the cut off, the othei events 
being determined as usual by the slide valve Such expansion 
valves belong generally to one oi other of two types In one the 
expansion- valve cuts off the supply of steam to the chest m winch 
the main valve woiks This may he done by a disk oi double 
beat valve (§ 163), as m the Pioell gear mentioned in § 175 below, oi 
by a shde valve working on a fixed seat (fuiuished with one or 
more poits), which foims the back oi side of the mam valve chest 
Yalves of this last tjpe aie usually made in tbe “gridiron” or 
many-ported form to oomhine large steam opening with small 
travel Expaueiou valves woikmg lu a fixed seat may be arranged 
so that the poits aie eithei fully open (fig 80) oi 
closed (fig 81) when the valve 13 in its middle \l' \l', 

position In the lattei case 

the expansion valve eecentuc M 

IS set in line with or oj)])o Seat 

site to the ciank, if the en 81 

gme is to run in either duection with the same giade of expansion 
Cut-off then oceuis at P, fig 82, when the shaft lias tinned thiough 
an. angle 0 fiom the beginning of — 

the stroke The expansion valve 
reopens at Q, and the slide valve 

must therefoie have enough lap to CranJt. op.£teatt/c 

out off earlier than 180° from 
the beginning of the stroke, in 
Older to prevent a second admis 
Sion of steam to the cylindei In 
the valve of fig 80 the expansion 82 

eccentric is set at light angles to the ciank, if the action is to be 
the same m both diiections If not, these angles may bo deviated 




Fig 83 —Expansion VaJye on back of Mam bhJe Valve 
from, and in this way a more lapid travel at the instant of cut-off 
may ho secured for one duection of lunmng 

1 Eeveisms gcais of this type aie generany toimodiadial geais A discussion 
of Mi Joy’s and oUiei aiiangeinents will be found m Proc InsC Mech Png, 1880 
Mr Kii k, Ml Bi } ce Douglas, and otliei s liav e designed forms which moie or less 
resemble those mentioned in the text a Pm Inst M&k Png 18fi7 



Fig 84 


158 The othei and much commoner type of expansion valve is 
one sliding on the hack of the mam slide valve, which is provided 
with thiough ports which the expansion 
valve opens and closes Fig 83 shows one 
foimof this type Heie the lesul taut lela 
tiie motion ot the expansion valve and 
mam valve has to he consideied If r® and _ 
tb (fig 84) are the eecentims woiking the 
mam and expansion valves lespectuelv, 
then CE. drawn equal and paiallel to ME 
18 the tesuUatU eecentiic which detei mines 
the motion of the expansion valve rela- 
tively to the mam valve Out off occurs at 
Q, when the shaft has turned thiough an angle <p, which brings 
the resultant eccentuc into the duection CQ and makes the relative 
displacement of the two valves equal to the distance I Anothei 
foim of tills valve (coiiesponding to fig 81) cuts off steam at the 
inside edges of the expansion-slides 

159 Expansion-valves furnish a convenient means of varying Vaiiation 
the expansion, which may he done by alteimg their lap, travel, or of cut-off 
angular advance Alteration of lap, oi lather of the distance I in 

the hguies, is often effected by having the expansion valve in two 

E arts (as in fig 83) and holding them on one rod by light- and left- 
anded screws respectively, % tuining the valve-iod the parts 
are made to appioach or recede fiom each othei In large valves 
the adjustment is more conveniently made by vaiy- 
mg the tiavel of the valve, which is done by con 
necting it to its eccentuc thiough a link which 
serves as a level of vaiiable length 
160 To leheva the pressuie of the valve on the 
seat, large slide-valves aie geneially fitted with , 
a steam-tight img, which excludes steam from the 
gieater pait of the back of the valve The nng fits 
steam tight into a lecess m the coiei of the stiam- 
ohest, and is pressed by springs against the back of 
the valve, which is planed smooth to slide under the 
ling Fig 85 shows a lehef iing ot this kind fitted 
on the hack of a large douhle-poited slide-valve for 
a marine engine Another plan is to fit the nng into 
a lecess on the back of the valve, and let it slide 
on the inside of the steam-chest covei Steam is 
thus excluded fiom the space wntliin the iiug, any 
steam that leaks m being allowed to escape to the 
condensei (oi to the mteimediate leoeiver when the 
auangement is fitted to the higli-piessuie cylinder 
of a compound engine) A flexible diaphifigm has also been used, 
instead of a lecess, to hold the img 

161 The pressuie of valves on. , Piston 

cylinder faces is still more com i slide- 

I valve. 


Eehef 



Fig 85 



Fig 8C-Pl!,ton Slide Vnlvo 


Fio 87 -Piston Slide Valve 


causing the back to slide in contact with the valve-chest cover, 
which has lecesses corresponding to the cylindei ports This 
auangement is most perfectly cairied out in the piston slide-valves 
now very largely used in the high pressure cylinders of marine 
engines The piston shde valve may he described as a slide-valve 
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in winch, the valve face is curved to foim. a complete cjlincler, 
round V hose whole circumfeience the poits eitend The pistons 
aie packed like ordinary cjhnder pistons hy metalho lings, and 
the poits are crossed here and there by diagonal bars to keep the 
imgs from springing out as the valve moves over them Figs 86 
and 87 show two forms of piston vah e designed hy Mr Kirk for the 
supply of high pressure steam to large maiine engmes P, P aie 
the cjlmder ports in each 

Balance Fig 85 illustrates an arrangement common m all heavy shde- 
piston valves whose trai el is vertical — the halanee piston, which is pressed 
up by steam on its lower side and so equilibrates the weight of the 
valve, valve rod, and connected paits of 
the mechanism 

162 The slide valve sometimes takes the 
foini of a disk reiohmg or oscillating on a 
fived seat, and sometimes of a roclang cjl- 
inder (fig 88) This last kind ol sliding 

motion is very usual in stationaiy engines 

fitted with the Coihss gear, which will be fio 88 —Rocking Side 
described lu the nevt chapter, in winch Nahe 

case foul distinct rocking slides are commonly employed to effect 
the steam distribution, one giving admission and one gning exhaust 
at each end of the cylindei (see hg 127) 

Double- 163 In many stationary engines lift or diah valves aie used, 
heat worked by tappets, cams, or eceentiies Lift valiea are generally 
vabe of the Coimsli or double heat type (fig 89), in which eqmlibuum 
IS secured by the use of tw o conical 
faces which open oi close together 
In Cornish pumping engmes, 
which retain the single action of 
IVatt’s eaily engine, three double- 
beat valves are used, as steam- 
vahe, equilibrium-valve, and ex- 
haust valve respectively These 
are closed by tappets on a rod 
moving with the beam, hut aie 
opened hy means of a device called 
a cataiaot, which acts as follow s 

Cornish The cataract is a small pump with „ , ^ , 

cataract a weighted plunger, discharging 89 -Dontle Beat Lift Yalre 

fluid through a stop cock which can be adjusted by hand when it is 
desired to alter the speed of the engine The weighted pluiigei is 
laised hy a lod from tlie beam, hut is free in its descent, so that it 
comes down at a rate depending on the extent to which the stop- 
cock IS opened "When it comes down a ceitain way it opens the 
steam and exhaust -valves, by libeiating catches which hold them 
closed, the "out door” stioke then begins and admission continues 
until the steam-valve is closed this is done directly hy the motion 
of the beam, which also, at a later point in the stioke, closes the 
exhaust Then the equilibrinm \ alve is opened, and the “in dooi ” 
stroke takes place, during which the plunger of the cataract is 
laised When it is completed, the piston pauses until the cataract 
causes the steam valve to open and the next “ out-dooi ” stroke 
begins By applying a cataract to the equililimm-valve also, a 
pause IS introduced at the end of the “out-dooi ” stioke Pauses 
have the advantage of giving the pump time to fill and of allowing 
the pump- valves to settle in their seats without shock 



IX Governing 

Methods 164 To make an engine run steadily an almost continuous pro- | 
of regu- cess of adjustment must go on, hy which the amount of work done 
latmg by the steam in the cylinder is adapted to the amount of external 
work demanded of the engine Even in cases where the demand 
for work is sensibly uniform, fluctuations in boiler pressure still 
make regulation necessary Generally the piocess oi govemnient 
aims at regularity of speed , occasionally, ho-wever, it is some other 
condition of running tkt is maintained constant, as when an. engine 
drmng a dynamo electric machine is governed by an electiie legula 
tor to give a constant difference of potential between the brusbes 
The ordinary methods of regulating are eithei (a) to altei the 
pressure at which steam is admitted by opening oi closing moie or 
less a throttle-valve between the boiler and the engine, or (6) to 
alter the volume of steam admitted to the cylinder by varying the 
point of cut off The former plan was intioduced by Watt and is 
still common, especially in small engines From the point of view of 
heat economy it is wasteful, since the process of throttling is essen 
tially irreveisihle, but this objection is to some extent lessened by 
the fact that the wire drawing of steam dries or supeiheats it, and 
consequently reduces the condensation which it suffeis on coming 
into contact with the chilled cylinder walls On the other hand, 
to hasten the cut off involves a gam lather than a loss of efficiency 
nnless the ratio of expansion is already very great The second 
plan of regulating is much to be preferred, especially when the 
engme is subject to laige vanations of load, and is veiy generally 
followed in stationaiy engines of the larger types 
165. Within certain limits regulation by either plan can he 



30 —Watt’s Governor 


effected by hand, but foi the finer adjustment of speed some form Centn- 
of automatic governor is necessaiy Speed governors are commonly fugal 
of the centrifugal tjpe a pair ot masses levohing about a spmdle speed 
w’hich IS diiven by the engine aie kept gover 

fiom flying out by a certain contiolliiig 
f Ol ce When an mcrease of speed occm s 
this conti oiling foice is no longei able 
to keep the masses revolving m their 
former path, they move out until the 
coiitiollmg foice is suEcientlyincieased, 
and m mov mg out they act on the legu ' 
latoi of the engine, which may be a 
thiottle valve oi some form of automatic 
expansion gear In the conical pendu 
lum governor of Watt (fig 90) the le 
volving masses aie balls attached to a 
veitical spindle by links, and the con- 
trolling force IS furnished by the w eight 
of the balls, which, m leceding fiom the spmdle, are obliged to rise 
When the speed exceeds oi falls short of its normal v alue they move 
out Ol in, and so raise oi lower a collar C which is in connexion by 
a level with the thiottle valve The suspension-links may be hung 
from a cross bai (figs 94, 95) instead of being pivoted in the axis 
of the spindle 

166 In a modified foim of Watt’s governor, known as Poiter s, Lmo 
or the loaded goveinor, a sup 
plementary controlhng foice is 
given by placing a weight on 
the sliding collar (fig 91) This 
IS equivalent to increasing the 
weight of the balls without 
alteiing then mass In othei 
governors the controlling foice 
IS wholly or partly produced by 
springs Fig 92 shows a gover- 
nor by Messrs Tangye in which 
the balls aie controlled partly by 
then own weight and paitly by 
a spring, the tension ot which is 
legulatecl by turning the cap A 




I'm 91 —Loaded Governor 


Fio 92 —Spring Governor (Tangye) 


167 In whatever way the revolving masses are controlled, the Equi- 
controlling foiee may be treated as a force F acting on each ball hbrium of 
111 the direction of the ladius towards the axis of i evolution governor 
Then, if M he the mass of the ball, n the number of revolutions 
per second, and r the radius of the hall’s path, the governor will 
revolve m equilibrium when F=45r5AM (m absolute units), or 



In order that tbe configuration of the governor should be stable, F Condition, 
must increase more rapudly than r, as the balls move outwards of sta- 
in the simple conical pendulum governor, any of the three foims bihty. 
shown in %s. 93, 94, and 95, wheie the klls have no load to raise 



Fig 93 Fig 94 Fig 95 Fig 95 


but their own weight, the controlling force F is the resultant of Gravity 
T, tbe tension m the link, and Mg, the weight of the ball (fig 98) governor, 
Let the height of the pendulum, that is, the distance above the 
plane of the balls of the point wlieie the suspendmg-link, or the link 
pioduced, cuts the axis, be called h Then F My r h. Hence 



Any change of n tends to produce a change of h, and, if the 
governor itself and the regulating mechanism attached to it were free 
XXII - 64 
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from frictioi!, only one position of tlie governor riould tie possible 
for any one value of 5i It k obv lous that neither this governor nor 
any other stable goveinoi maiiitams a stiictly constant speed in the 
engine whicli it eontiols It tlie boiler piessuie oi the demand for 
work IS cliangedj a ceitam amount of pemaneiit displacement of 
the balls is necessaiy to alter the steam supply, and the halls can 
retain their displaced position only by virtue of apemnnent change 
Sensi in the speed The mavimum lange of speed depends on that 

hihty amount of change of n which sufSees to altei the configuration of 

the govemoi from the position ivliicli gives no steam snppl} to the 
position which gives full steam supply , and the govoinor is said to 
be sensitive if this range is a small fiaetion of n 
Loaded 168 If the goveinoi is loaded, let M' be the amount of the load 
gravity per ball, and q the velocity latio of the veiticil movement of the 
governor load to the vertical movement of the ball Then g'M't/ is the ef|Ui 
valent increase in the n eight of each ball The efieet of the load 
IS to increase the eonti oiling force F fiom Wji[]i to 
and the speed at which the governor must now tarn, to maintain 

any assigned height \ is 

1 /(M-rfyiT)? 

V Mfi 

The speed of the loaded governoi must therefoie be gieater than 
that of an unloaded goienioi of the siiae height in the latio 
\/(ld+gM'] to \Jll 

The sensibility is then the same as that of an unloaded governoi 
of the same height A, but the loaded governor has an important 
Power advantage in anothei respect— namely, its poim or capability of 
oveicoming frictional resistance to a change of configuration 
This quality in a goveinoi is inoicased whenevei the controlling 
force F is mcreased, whethei by the addition of a load or by the 
use of spiings 

For let / be the fuctional resistance to be overcome per ball, 
lesolved as a force resisting the displacement of each ball in the 
direction of the radius r Then if % be the speed normal to any 
configiuation this speed must change hy a ceitam amount Aii 
befoie faction is overcome and the balls begin to be displaced 
The contioUing force is now P+/whec the balls are moving out 
wards, and F -/ when the balls are moving in wauls Hence 
, * 1 

®+“*2tVjr’ 

From this, if Aw be small compared with n, we have A?i/»-=//2F 

Thus, when a given amount of fuctional lesistauce is to be ovei- 
come before the goveinoi can act, the limits within which this 
fiiction allows the speed to vary aie less the gieatei is the con- 
troUing force F A loaded governor is moie poweiful in this 
respect than an unloaded goveinoi of the same configuiation in the 
propoitioii in which F is gieatei—naiuel)', as M+g-M' is to M A 
loaded governor may tlieiefoie hare much ligUtei revolving masses 
without loss either of sensibility oi of powei 
General 169 The same lesults are applicable to goveinois lu which the 
solution controlling force is supplied by springs as well as by giavily, or by 
graphic springs alone To find the configuiation which the governoi will 
method assume at any paiticulai speoil, oi the speed couesponding to a 
particular configuration, it is only necessaiy to detaimine the ivhola 
controlling foice F pei ball acting along the radius towards the 
axis for various values of i Let a curve ab (fig 97) bo drawn 
showing the relation of F to ? At any assigned 
value ot r set up an oidmato QC=>4T~ii-^M Join 
00 The point c, in which 00 cuts the cuive, cle 
terminea the value of i at which the halls will 
levolve at the assigned speed n Oi, if that is ^ 
given, and tho value of n is to be found, the line Oc 
produced wiU deteimine 0, andthen ji^=QC/d7r®?ir 
The sensibility of the governoi is deteiniined by 
taking points a and b couesponding to full steam 
and no steam respectively, and dianing hues tiuongh them to de- 
teimino the couesponding values of QA and QB ^ When the fiic- 
tional lesistance/ is known, an additional pan of cuives diawn 
above and below ai, with mdinntes F+/and F-/ respectively, 
serve to show the additional vaiiations in speed which aie caused by 
fiiction The governor is stable ihionghout its whole range when 
the cmve ai has a steeper gradient than any line drawn fioni 0 to 
meet it 

Isooliion- 170 By § 167 it is evident that, if, when the balls are displaced, 
ism the contiolhng force F changes pioportionally to the ladius r, the 
speed is constant In other woids, the eqrnlibnum of the govei- 
1101 IS then neutral , it can revolve m equrhhiinm at one, amd 
only at one, speed At this speed rt assumes, indiffeiently, any one 
of its possible configinations The slightest vanation of speed duves 
it to the e'''tiemity of its lange , hence its sensibihty is indefinitely 



1 See apapei ty Mi \Y Haitnell, “ On Governing Engmes by Eegulatmg the 
Evpanaioa,” /’cw Ml Meoh £.ng , 18SS 



gieat Such a gov einoi is called isoch onous A giavity govei nor 
IS isochionoim when h is constant foi all positions of the balls 
(since nx V#) Tins w ill he the case if the balls ai e constrained 

to move in a paiabolic path (fig 9S), it being , 

a propel ty of the parabola that the sul noi mal , 

QM, which is li, lb constant A useful up- 
pioMination to the same condition, thiough 
a limited range, is secured in Fai col’s govei - 
nor hy the device of hanging the bdUs by 
Glossed Imbs fiom the distant ends of a T 
piece (fig 95) If each centie ot suspension 
weie at the centie of ciuvatuie of a parabolic 
arc which coincided with the actual ciicnlar gg 

locus of the balls at the position of noimal 
speed, the goveinoi would be sensibly i&ochi onous at that speed , 
by takmg the centres of suspension lather neaier the a\is, a suitable 
maigm of stability is se- 
emed, but the goveinor is 
still nearly enough iso- 
chionous to be exceedingly 
sensitive ® Wliei e spi mgs 
furnish the conti oiling 
foice, an appioach to iso 
chronism can be seemed 
by adjusting the initial 
tension of the spiings, and 
this foims a convenient 
means of regulating the 
sensibility Thus, in Mi 
Haituell’s appaiatns (fig 
99), wheie tlie balls move 
in a neaily horizontal di- 
rection, and gravity has 
little to do with the con- 
tiol, the goveinoi can be 
made isoeliionous by screw- 
ing down the spung, so 
that the imbal foice e\ 
erted hy the spring is to 
its increase hy displace- 
ment of the balls as the 
initial ladius of the balls’ 
path IS to tlie inciease of 
indins by displacement 
When the initial foice is 
incieased beyond this the 
goveinoi becomesmistahle 
III fig 97 the condition of isoclnonism is secured w hen the line 
«6 coincides with a stiaight line thiongli 0 

171 In practice no governor can be absolutely isochronous It Iluulmg 
IS indispensable to leave a small margin of stability foi the sake of 
pieventing violent change in the supply of steam, especially when 

tlieie IS much frictional lesistance to bo overcome by tho governoi, 

01 wheie the influence of the goveinor takes nnich time to he felt 
by the engine An ovei sensitive governoi is liable to fall into a 
state of oscillation called hwUvixq When an alteration of speed 
begins to bo fell, honevci icadily the governoi altcis its form, the 
engine’s lesponse is more or less delayed If the governoi acts by 
closing a tliiottle valve, the engine has still a capacious valve chest 
on which to diaw foi steam If it acts by changing the cut oil, its 

oppoitnnity is passed it the cat off has already occurred, and the 
contiol only begins with the next stroke This lagging of ellect 
IS specially felt in compound engines, where that poition of the 
steam wdiich is alieady in tho engine continues to do its woik for 
nearly a whole revolution aftei passing beyond the goveinoi ’s 
contiol The lesult of this stoiaga of energy in an engine whose 
governor is too neaily isochronous is that, whenever the demand for 
powei suddenly falls, the speed nses so much as to foico the govei- 
nor into a position of over contiol, such that the supply of steam 
IS no longer adequate to meet even tho reduced demand foi power 
Then tlie speed slackens, and tho same land of excessive regulation 
13 lepeated in the opposite duection A state of forced oscillation 
13 conseqnenldy set up The effect is aggiavated by tho momen- 
tum winch the goveinoi halls acqmie m being displaced, and also, 
to a veiy gieat dogieo, by tlie fiiction of the governor and the 
legnlatmg mechanism Hunting is to be avoided by giving tho 
governor a fan degree of stability, by reducing as far as possible the 
static factional lesistances, and by introducing a viscous resistance 
to the dispkicement of the governor, which picvents the displace- 
ment fiom occuiimg too suddenly, without affecting the ultimate 
position of equilibrium, For this pmrposo many goveinors are Dash-pot. 
luinished with a dashpt, ■which is an hydiaulic or pneumatio 
biake, consisting of a piston connected to the governoi, worlong 
loosely m a cylinder which is filled with oil or witli an 

172 In some high-speed engines the governor balls or blocks re- 
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volve m a vertical plaue, abuut a honzontal avis, and the control is 
given -wholly by spi mgs An example is shoM n in fig 100, -ffluch is 
the governor of the 
Armington and Sims 
engine lefeired to in 
§ 197 below Another 
example is furnished 
by the goveinoi of 
Brotherhood’s engine 
(§ 203, fig 128] 

- 173 The tliiottle- 
valve, as intiodaced 
by Watt, was origin- 
ally a disk turning on 
a transverse axis across 
the centre of the steam- 
pipe It IS now usually 
a double -beat vahe 
(fig 89) or a piston- 
valve When regula- 
tion IS effected by 
varying the cut off, and — Goveinoi of timmgton A Suns 

an expansion vah e of Engine 

the slide valve type is used, the goveinoi geneially acts by changing 
the tiavel of the valve Big 99 illustiates a common mode of doing 


this, by giving the expansion valve its motion fiom an eccentric lod 
thiough a link, the thiow of which is vaiied by the displacement 
of the governor balls In fig 100, the goveinoi acts on the mam Auto- 
shde valve of the engine (theie being no separate expansion valve), matic 
and the displacement of the revolving masses M, M clianges both variation 
the thiow and tlieangulai advance of the eccentiic, thereby pro- of cut off 
dnciDg a change m the steam supply similai to that produced by 
“notching up” a link motion The eccentricity B is altered by 
the lelative (displacement of twopaits C, D into which the eccentric 
sheave is divided In othei forms of automatic expansion gear the 
lap of the valve is altered, in others the governor acts by shiftung 
the expansion v alve eccentric round on its shaft, and so changing 
Its angular advance 

174 In large stationaiy engines the most usual plan of antomati Corliss 
cally regulatmg the expansion is to employ some form of trip gear, gear, 
the earliest tjpe of which was introduced in 1849 by G- H Corliss 
of Pio-ndence, F S In the Coiliss sjstem the valves which admit 
steam are distinct from the exlianst valves The latter are opened 
and closed by a lecipiocating piece which takes its motion from an 
eccentric The former are opened by a recipiocating piece, but aie 
closed by spimging back when released by a tup- or trigger action 
Thetnp occurs eailiei oi later m the piston’s stioke according to 
the position of the governor The admission-valve is opened by 
the recipiocating piece with equal lapidity whether the cut off is 
going to be early oi late It remains wide open during the admis- 




sion, and then, when the trip action conies into play, it closes 
suddenly The indicator diagram of a Corliss engine consequently 
has a nearly horizontal aclmission-line and a sharply defined cut off 
Generally -^e valves of Corliss engines are cylmdxical plates turn 
mg in hollow cylindrical seats -which extend acioss the width of 
the cylinder Often, however, the admission-valves are of the disk 
or double beat type, and spring into their seats -when the tnp geai 
acts Many foims of Corliss gear have been mvented by Oorhss 
himself and by others One of these, the Spencer Inghs^ tup geai, 
by Messrs Hick, Hargreaves, & Co , is sho-wn in figs 101 and 102 
A wiist-plate A, which turns on a pm on the outside of the 
cylmder, receives a motion of oscillation from an eccentiic It 
opens the cylindrical rocking-valve B by pnllmg the link 0, wLch 
consists of t-wo parts, connected to each other by a pair of spring 
chps a, a Between the clips theie is a rocking-cam i, and as the 
link IS pulled (iowm this earn places itself more and more athwait 
the hnk, until at a certain point it forces the clips open Then 
-the upper part of the hnk springs back and allo-as the valve B to 
dose by the action of a spring in the dash-pot D When the 
wrist-plate makes its return stroke the clips re engage the uppei 
portion of the hnk 0, and things are ready for the next stioke 
The rocking cam I has its position controlled by the governor 


1 Pm Insl Mech Png , 1868 


through the link E in such a way that when tlie speed of the 
engme incieases it stands more athwait the link C, and theiefoie 



causes the chps to be released at an earlier point in the stroke A 
precisely similai arrangement governs the admission of steam to the 
other end of the cylindei The exhaust-valves are situated on the 
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tup gear 


■bottom of tbe cyliader, at tbe ends, and take their motion from 
a sepal ate mist-plate winch oscillates on the same pm with the 
plate A ^ 

175 Fig 103 shows a compact fom of tiip-geai by Dr Proell 
A rocking lewei b6 is made to oscillate on a fixed pm thiough its 
centre by a connexion to the ciosshead of the engine ’WTiea the 
end a uses, the 
bell-crank lever 
c engages the 
lever d, and 
when a is de- 
pressed the lever 
d is forced down 
and the valve e 
IS opened to ad 
mit steam to one 
end of the cylm 
der As a con- 
tinues moving 
down a point is 
reachedatwhiLh 
the edge of c 
slips past the 
edge of d. and I 
the valve is tben 
forced to its seat 
by a spang m 
the dash pot / 

This disengage- 
ment oeeiirs 
early or late ac 
cording to the 
position of the 
fulcrum piece g, 
on which the 
heel of the hell- 
crankciests dur- 
ing the opening 
of the valve 
The position of 



Pig 103 — Pioell's Automatic Expansion Goar 


g is determined by the governor A similai action, occmring at 
the other end of the locking bar ab, gives steam to tbe other end 
of tliB cylindei In one foan of Proell’s gear both ends of ab act 
on the same steam valve, whioh is then a separate expansion- valve 
fixed on the back of a chest in which an oidinaiy slide valve wotks 
Disen- 176 In the oidinaiyfoim of centrifugal governor the position of 
gageinent the throttle valve, or the expansion link, oi tbe Corliss tugger de- 
gover pends on the configuiation of the governoi, and is definite for each 
nors position of the balls In disengagement governois, of which the 
goveinoi A shonn on the right hand side in fig 104 is an example, 
any reduction of speed below 
a certain value sets the regu- 
lating mechanism in motion, 
and the adjustment contmnes 
until the speed las been le- 
stoied Similarly a use of 
speed above a certain value 
sets the regulating meoliau 
isni in motion in the othei 
duectioD If the spindle a 
(tig 104) IS connected to the 
regulator so as to give more 
steam if it turns one way and 
less if it turns tbe otbei, the 
speed at which the engine 
will run in equilibiium must 
lie between naiiow limits, since at any speed high enough to keep 
5 in gear with a the supply of steam will go on being reduced, and 
at any speed low enough to bung c into geai with a tbe supply will 
go on being mcieased This mode of governing, besides being 
sensibly isochronous, has the advantage that the powei of the 
governoi is not limited by the controlling foice on the balls, since 
the governor acts by deflecting a portion of the powei that is being 
developed by the engine to the woik of moving the legulatoi Itis 
lately applied to steam engines, probably because its action is too 
Knowles’s alow Tins defect has been ingeniously remedied m the supple 
supple- mentary governor of Mi \Y Knowles, w'lio has combined a dis 
mentfiry engagement governoi with one of the oidmaiy type in the mannei 
governoi shown in fg 104.® Here the spindle a, diiven by the supple 
mentary oi disengagement governoi A, acts by lengtlienin" the 
rod d which connects the oidiuary governor B with the regulatoi 
It does this by tuining a coupling nut e which unites two paits of 
d, on which light- and left-handed smews aie cut Any sudden 
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fluctuation in speed is immediately lesponded to by the oidinary 
governoi Any moie or less permanent change of load oi of steam- 
pressuie gives the supplemental y governoi time to act It goes on 
adjusting the supply until the noimal speed is restoied, thereby 
converting the eontiol of the oidinary governor, which is stable, 
and theiefore not isochionous, into a contiol which is isochronous 
as regards all fluctuations of long peiiod The power of the com- 
bination IS limited to that of the common governoi B 

177 Othei goveinois which deseive to be classed as disengage- Keky 
ment governors aie those in which the displacement of the gover- 
goveinor affects the regulator, not directly by a mechanical con- nors 
nexion, but by admitting steam oi otliei fluid into what maj be 
called a lelay cylinder, nhose piston acts on the regulatoi In 
oidei that a goveinoi of this class should woik without hunting, 

the piston and valve of the lelay cylindei should be connected by 
what is termed differential gear, the effect of winch is that for each 
displacement of the valve hy the governor the piston moves 
through a distance piopoitional to the displacement of the valve 
An example of differential geai is shown in fig 105 Suppose that 
the rod a is connected with the governoi ra 
so that it is insed by an acceleistion of the 1 
engme’s speed The lodc which leads fiom | 
the lelaypiston b to the regulatoi serves as a | 
fulcinm, and tlie v all c i oil is consequently | 

1 aised This admits steam to the nppei side 1 
of the piston and depiesses the piston, ^ 
which pulls down d with it, since the end “d | 
of a now selves as a fiilcium Thus by [S 
the doivnwaid movement of the piston the 
valve IS again lestoied to its middle posi- 
tion and the action of the legulatoi then 
cerses until a new change of speed oecuis 
A somewhat similai iliffciential coutiiv- 
ance is used in steam-steeung engines to 
make the position of the iiiddei follow, 
step by step, evciy mo-vement of the hand- Fig 105 —Eifeientml Gear 
wheel also, iii the steam leveising geai Relay Goieinoi 
which IS applied to laige mnune engines, to make the position of 
the tliagliiik follow that of the hand level , and also in coitaxn 
clectucal governois ^ The eflect of adding a diffoiential geai such 
as this to a lelay goveinoi oi othei disengagoinont goveinoi is to 
coiivcit it flora the isocliionons to the stable type 

178 Aiiothei gioup of goveinois is best exemplified by the Differ 

“ diflerential ” goveinoi of the late Sii W Siemens® (fig 106), A ential oi 
spindle a driven by the engine duves a piece 
b (whose lotation is lesisted hy a faction 
brake) thiough the dynamometei coupling 
c, consisting of a nest of be\ el-wlieels and 
a loaded level d So long as the speed re 
mams constant the lale at which work is 
done on the biake is constant and the level « 
d IS steady If the speed accelerates, more | 
powei has to be communicated to b, paitly | 
to oveicomo the inertia and paitly to meet 
tlie increased lesistance of the brake, and the 
level d is displaced The level d w'oiks the 
throttle valve oi other legulatoi, eitliei directly oi by a steam relay 
The goveinor is isochionous when the foice employed to hold d in 
position does not vary , if tho foice inci eases when d is displaced, 
the governoi is stable A goveinoi of this class may pioperly be 
called a dynamometno goveinor, since it regulates by endeavour 
mg to keep constant the rate at which cneigy is tiansmitted to the 
piece 6 In one foim of Siemens’s governoi the fnction brake is 
leplaced by a soit of centrifugal pump, consisting of a para- 
boloidal cup, open at the top and bottom, whose rotation causes 
a fluid to rise in it and escape ovei the iim when tho speed is 
suflSciently gieat Any increase in the cup’s speed augments 
largely the power required to turn it, and consequently affects the 
position of tlie piece winch coi responds to d ® Siomens’s governor 
is not itself used to any important extent, hut the pnnciplo it em 
bodies finds application m a number of other foims 

179 The “veloraetei” or maiine engine legulatoi of Messrs 
Durham and CIiui chill®’ is a goveinor of the same typo In it the 
lotation of a piece couesponding to 5 is lesisted by means of a fan 
levolvmg 111 a case containing a fluid, and the coupling piece which 
IS the niechameal equivalent of d in fig 106 acts on the throttle- 
valve, not dnectly but thiough a steam relay In Silver’s marine 
goveinoi 8 the only friction bial^e that is provided to resist the 
lotation of the piece which corresponds to J is a set of air vanes 
The inertia is, fiowevei, vciy great, and any acceleration of the 
engine’s speed consequently displaces the dynamometer coupling, 
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and so acts on the legulator in its effort to inciease the speed 
of 6 

Another example of the differential type is the AUen^ goveinoi, 
which has a fan dneetly geared to the engine, revolving in a case 
containing a fluid The case is also free to tuin, except that it is 
held back by a weight oi spring and is connected to the regulator 
So long as the speed of the fan is constant, the nioinent lequired to 
keep the case from tinning does not vary, and consequently the 
position of the regulator remains unchanged When the fan turns 
faster the moment increases, and the case lias to follow it (acting 
on the regiilatoi) until the spiing which hohls the case from tuin- 
lug IS sufhciently extended, or the ■weight laised The teim “ dy 
namometiic governor” is equally applicable to this form , the pow er 
requiied to diive the fan is regulated by an absorption djnamometei 
m the case instead of by a transmission-dynamometer between the 
engine and the fan In Kapier's gov ernor the ease is fixed, and 
■the reaction takes place hetw een one turbine fan which revolves 
with the engine and another close to it which is held fiom turning 
by a spring and is connected with the regulator 
Pump 180 Pump goveinois foim another group closely related to the 
gover diffeiential or dj namometiic type An engine may have its speed 
nois legulated by woiking a small pump which supplies a chamber liom 
winch water is allowed to escape by au oiihce of constant size 
When the engine quickens its speed vvatei is pumped m fastei than 
it can escape, and the accumulation of water in thechambei may 
he made to act on the regulator through a piston controlled by a 
spring 01 m other w ays This device has au obv lous analogy to the 
eataiact of the Cornish pumping engine (§ 163), w'hichhas, howevei, 
the somewhat difieient puipose of introducing a regulated pause at 
the end of each stroke The “difieiential valve-geai” invented 
by Mr H Davey, and successfully apphed by him to modem 
pumpiug-engmes, combines the functions of the Cornish cataract 
with that of a hjdiaulio governor foi legukatuig the expansion ^ 
In tins geai, which is shown dia 
gramatically in fig 107, the valv e- 
lod of the engine {a) receives its 
motion from a level i, one end of 
which (c) copies, on a reduced 
scale, the motion of the engine 
piston, while the other (d), vrhieh 
forma (so to speak) the fuloium, 
has its position legulated by at- 
tachment to a subsidiaiy piston- 
rod, which is driven by steam in a 
cylmdei e, and is foiced to tiavcl 
uniformly by a cataract / The point of cut-off is deteiinined by 
the rate at which the mam piston oveitakes the eataiact piston, 
and consequently comes eaily with light loads and late with 
heavy loads 

Govern- 181 The government of marine engines is peculiarly difficult on 
ment of account of the sudden and violent fluctuations of load to which 



marine they are subjected by the alternate unooveiing and submersion of 
engines the screw in a heavy sea However lapidly the governor lesponcls 
to increase of speed by closing the throttle-valve, an excess of woik 
IS still done by the steam in the valve chest and in the high-pres- 
sure cyhnder To check the racing which results fiom thk, it has 
been proposed to supplement the control which the throttle valve 
on the steam-pipe exercises by throttling the exhaust or by spoiling 
the vacuum Probably a better plan is that of Messrs Jenbns and 
Lee, who give supplementary legulation -by causing the governor to 
open a shunt-valve which connects the top iwrd bottom of the low- 
pressme cyhnder, thus allowing a portion of the steam in it to pass 
the piston without doing work In Dunlop’s pneumatic govemoi ^ 
an attempt is made to anticipate the racing of the screw by caus 
ing the legulator to he acted on by the changes of piessure on a 
diaphiagm which is connected by an an -pipe with an open vessel 
fixed under the stern of the ship A plan has lecently been intio 
duced by Mr W B Thompson to prevent the racing of maime 
engines by woiking the valves from a lay shaft whioi is driven 
at a uniform speed by an entiiely independent engine So long as 
this lay shaft is not driven too fast the mam engine is obhged to 
follow it, if the lay shaft is driven faster than the mam engine 
can follow the main engine pauses so as to misfa a stroke, and 
then goes on Eeversmg the motion of the lay shaft leverses the 
mam engine 

Moscrop 182 In connexion with governors mention may he made of an 
recorder apparatus introduced by Mr Moscrop to give a contmuous record 
of fluctuations m the speed of engines * It resembles a small 
centrifugal governor, but the displacement of the balls actuates, 
not a regulator, but a pencil which moves transversely on a nhhon 
of paper that is moved contmuously by clockwork The recorder 
responds so rapidly to changes of speed as to shoiv not only the 
comparatively slow changes which occur ffom stroke to sboke, 
but also those short peuod fluctiiaiions between a maximum and 


minimum, within the limits of each single stroke, w-hich will be 
discussed m the next chaptei 

X The Woek on the CRXNK-SHArT 

183 Besides those variations of speed which occur from stroke Use of 
to stioke, which it is the business of the goieinor to check, there fly-wheel 
are ■variations within each single stroke over which the goveinor 
has of comse no control These are due to the varying rate at 
which woik is done on the crank shaft during its revolution To 
limit them is the function of the fly wheel, which acts hy foimmg 
a reseivoir of eneigyto be diawn upon durmg those parts of the 
revolution in which the work done on the shaft is less than the 
work done by the shaft, and to take up the surplus in those parts 
of the levolution m which the work done on the shaft is greater 
than the woik done by it This alternate storing and restoiing of 
energy is accomplished hy slight fluctuations of speed, whose lange 
depends on the ratio which the alternate excpsa and defect of 
energy hears to the whole stock the fly wheel holds in vaitue of its 
motion The effect of the fly wheel may be studied by drawing a 
diagram of crank-effort, which shows the woik done on the crank 
in the same way that the indicator diagram shows the work done 
on the piston The same diagram saves another useful purpose in 
determining the twisting and bending stress in the crank 

18i The diagram of crank effort is best drawn by lepresenting, Diagram 
in leetangnlarco ordinates, the lelation between the moment which of ciank- 
the connecting-rod exeits to turn the crank and the angle turned effort 
through by the crank When the angle is expiessed in circulai 
measuie, the aiea of the diagram is the work done on the crank 

Neglecting friction, and supposing in the first place that the 
engine mns so slowly that the forces required for the acceleration 
of the moving masses are neghgibly small, the moment of crauk- 
effort IS found by resolvmg the thiust P of the piston rod into a 



component Q along the connecting-rod and a component 0 normal 
to the surface of the guide (fig 108) The moment of orank- 
efiort IS 

Q OM-P ON-Prs.n.(u;j=^), 

where ON is drawn perpendicular to the centre line or travel of the 
piston, r IS the crank, I the connecting rod, and a the angle ACB 
whicli the crank makes wnth. the centre line A graphic detei 
mination of ON is the most convenient in practice, unless the con 
necting rod is so long that its obliquity is negligible, when the 
second team in - 

/\ 




Fig 109— Diagram of Cl ank-Effoife 
times the length of its crank, and in which steam is cut off at 
half stroke The thiust Pis determined fiom the indicatoi dia- 
grams of fig 108 hy talang the excess of the forward pressure on one 
side of the piston over the hack pressure on the othei side, and 
multiplying this effective pressure hy the area of the piston The 
area of the diagram of ciank-effort is the work done per revolution 
185 The fnction of the piston in the cyhnder and the piston- Effect of 
rod in the stuffing box is easily allowed for, when it is known, by inotioii 
making a suitable deduction fiom P Pnction at the gmdes, at 
the eiosshead, and at the ciank-pin has the effect of making the 
stress at each of these places he inclined to the rubbing suifaees at 
an angle 0, the angle of repose, whose tangent is the coefficient of 
fiietion Hence 0, instead of being normal to the guide, is inclined 
at the angle ^ in the direction which resists the piston’s motion 
(fig 110) , and the thrust along the connecting-rod, instead of 
passing through the centre of earn pm, is displaced far enough to 
make au angle <l> with the ladius at the point where it meets the 

g u’s surface To satisfy this condition let a “friction-cu’cle” be 

awn about the centre of each pin, with radius equal to a sin 


* Pioc Inti Mech £«ji,1873 
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■wlaere a is tlie actual radius of the pm Any line diawn tangent 
to this circle 'VTill make the angle ^ with the ladius of the pin at 
the surfaie of the pm The thiust of the connecting-iod must he 
tangent to both 
cncles j it IS 
drawn as m fig 
110, so that it 
insists the iota 
tion of the pms 'P' 
relatively to 
the rod The 
direction of ro 
tation of the 
pitts IS shown ^ ° 

by cnived arrows in the fignie, wlieie the fiictjon-ciides aie diawn 
to a greatly exaggerated scale Finally, P {after aUowmg foi the 
friction of piston packing and stuffing box) is resolved into 0 and 
Q, and Q CM, the moment of Q on the shaft, is deteimmed This 
gives a diagram of ciank-effort, correct so iar as fnction affects it, 
whose area is no longer equal to that of the indicatoi diagram 
The difference, however, does not represent the whole work lost 
through friction of the mechanism, since the friction of the shaft 
itself, and of those parts of the engine nhich it drives, has still to 
be allowed for if the factional efficiency of the engine as a whole is 
m question 

183 The diagram of crank-effort is furthei modified when we 
take account of the inertia of the piston and connecting lod Foi 
the purpose of investigating the effects of meitia, we may assume 
that the crank is revolvmg at a sensibly unifoim late of n turns 
per second Let M be the mass of the piston, piston rod, and 
crosshead in pounds, and a its acceleiatiou at any instant lu feet 
per second per second The foice required to acceleiate it is 
M«/p, in pounds weight, and tins is to be deducted in estimating 
the effective value of P The effect is to xeduce P diuing the fiist 
part of the stroke and to inciease it towaids the end, tlieiehy 
compensating to some extent foi the vaiiahon which P undergoes 
in consequence of an early cutoff If the connecting lod is so 
long that its obliquity may be neglected the piston has simule 
haimonic motion, and 

ct == - ivhih cos 0 = - dwVa , 

where a is the distance of the piston from its middle piosition 
More generally, whatevei ratio the length I of the connecting lod 
hears to that of the ciank i , 

j 1 0 f , rZ'COs2a+7®sin‘‘a' 

- ivhih cos a+ — — ;; — — g- 

V smV- > 

The effect is to make, on the diagram of P, a collection of the 
claractei shown in fig 111, wheie the broken line cd lefeis to the 
case of an indefinitely long con- 
necting lOd and the full line al 
to the case of a connecting lod 
3^ times thelength of the crank 
In a vertical engine the weight 
of the piston aad piston rod is a 
to be added to oi subtracted '' 
from P 

To allow foi the inertia of 
the oonnecting-iod is a matter 
of somewhat gieatei difficulty 
Its motion may conveniently 
he analysed as consisting of 
tianalation with the velocity of the crosshead, combined with lota- 
tion about the crosshead as centre Hence the force lequiied for 
its acceleration is the lesultant of thiee components— P^, the force 
1 oqiuied for the linear ac 
celeration a (which is the 
same as that of the piston), 

Fj, the force reqiuied to 
cause angular acceleiation 
about the ciossliead, and „ 

Fs, the force towaids the ® ' 

centre of rotation, which depends on the angulai velocity, and is 
equal and opposite to the so called centiifugal foice Let 0 be the 
angle BAG (fig 112), ^ the angular velocity of the lod about A, and 
e Its angular acceleration, and let W be the mass of the lod The n 
Fi=M'a/f)r, 

and acts through the centre of gravity G, paiaUel to AC, 

Fj^M' AG elg, 

and acts at right angles to the lod through the centie of pei 
cussionH, P3=M' AG.%, 



Pig HI 


and acts along the lod towaids A Also, 

„ 2irnrcosa 

D= — ===== , 

VZ'-r^sin^a 

(l“-r3siii2(;()| 


The moments of these foices about 0 are next to he found, anB, 
to he deducted from the moment of the thiust in the connecting-iod 
(aad, if the weight of the rod is to be consideiecl, its moment about 
0 13 to lie added) in finding the lesnltant moment of crank effort 
187 If, howevei, the fiietion at the ciosshead and cianlc-pin is 
to be taken account of, the whole gioup of foices acting on the lod 
must be considered as follows Compound foi ces equal and oppo- 
site to F-i, Fj, and F^mto a single foice E (fig 113), which may 
be called the lesultant resistance to acceleiation of the coiineoting- 
roil If the weight of the lod is to he consideied, let it also he taken 



rig 113 Fig 114 


as a component m reckoning E Then the lod may in any position 
he legarded as in equihhiium. under the action of the foices Q, E, 
and S, where Q and S aie the foices exerted on it by the ciosshead 
and Clank pun lespectively These three forces meet in a pointy 
in Ej which is to be found by trial, tbe condition being that in 
the diagram of forces, fig 114, aftei the triangle POQ has been 
diawn, and the force E set out, the foice line S shall be parallel to 
a line drawn liom p tangent to the fiiction-ciicle of the ciank pnn, 
as mfig 113 When tins condition lias been satisfied by tnal, 
the value of S, which is the thiust on the crank-piu, is deteimmed, 
and S CM is the moment of crank effort This method is due to 
the late Pi of Fleeming Jenkin, who has apiplied it with gioat 
generality to the deteimination of the fiictional efficiency of nia- 
cliinery in two impoitant papers,^ the second of which deals m 
detail with the dynamics of the steam engine Fig 115, taken 



from that papei, show's the diagram of ciank-eftoit in a honzontal 
diieet acting engine,— the full line with faction, and the dotted 
hue without faction,- the ineitia of the piston and connecting 
lod being taken account of, as well as the weight of the latter It 
exhibits well the influence which the inertia of the leciprocatmg 
piaits has m equalizing the crank effort m the case of an caily cut- 
off The cut off u supposed to ocoui pretty sharply at about one- 
sixth of the stioke The engine considered is of piactical piopoi 
tions, and makes font turns per second, and the initial steam 
pressme is 60 Ibpei squaio iiioh It appears from the diagram 
that, vntli a shglitly higher spieed, oi with heaviei lods, a hettei 
balance of crank-effoit might he seoiu'ed, especially ns regards the 
stroke towards the 
Clank, which comes 
fiist in the dia 
giam, on the other 
hand, by unduly 
increasing the mass 
of the lecapiocat- 
ing pieces oi then 
speed the inequal- 
ity due to expan- Pm H6— Cianlc-EffoifcDzagiamforTwoCianks 
Sion woidd he ovei -collected and a new inequality would come in 
188 When two oi more cianksact on the same shaft, the joint Combined 
moment of crank-effort is found by combmiiig the diagiams for diagiams 
the sepiaiato cianks, in the mannei illustrated by fig 1X6, which 
lefers to the ease of two cranks at right angles 
Another giaphic method of exhibiting the variations of moment Circular 
exerted on the ciank shaft during a levolution is to draw' a circular diagram, 
diagram of crank effort, in which hues proportional to the moment 
are set off ladially from a ciiciilar line which represents the zeio of 
moment An example of tins plan, is given in fig 117, which 
shows tlie lesultant moment deteimmed by Mr A C Kiik for 
one of lus tiiple-expansion engines with thiee cianks set at 120“ 
fiom each other Cmves me diawn for vaiious speeds, giving m 
each case the resultant moment due to the steam pressure (as 



and 
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deteimmed from actual indicatoi diagiamb) comLined mth the 
moments due to the inertia of the leciprocating paits The line 
marked 0 is the steam Ima mthont inertn— oi, m othei woids. 




the cun 0 couesponding to an indefinitely slow speed The othei 
curves refer to the number of levolutions per minute marked on 
them 

Fluotua- 189 To determine the fluctuations of speed duung a revolution, 
tions of the lesultant diagram of ivork done o% the crank shaft is to be 
speed compared with a similar diagram drawn to show the v oik done l\j 
the shaft in oveicoming its own faction, and in oTercoming the 
resistance of the mechanism which it drives In geneial the le- 
sistance maybe taken as constant, and the diagram of effort everted 
by the ciank-shaft is then a straight line, as EFGHIJKL in fig 
118 At F, G, H, I, J, and K the late at which work is being 
done on and by 
the shaft is the 
Function same , hence at 
of fly- these points the 
wheel fly \vlieel is 

neither gaining 
noi losingspeed 
The shaded aiea 
above FG is an 
excess of work 

done on the crank, and raises the speed of the fly wheel fiom a mini- 
mum at F to a maximum at G From G to H the fly-wdieel supplies 
the defept of energy shown by the shaded aiea below GH, by which 
the demand for woik exceeds the supply, its speed again reaches a 
minimum at H, and agam a maximum at I The excesses and de- 
fects balance in each revolution if the engine is making a constant 
number of tm ns per second In what follows it is assumed that they 
aie only a small fraction of the whole eneigy held by the fly wheef 
Let AE be the greatest single amount of energy wlueh the fljf- 
wheelhasto give out oi absoib, as deteimmed by measuimg the 
shaded aieas of the diagiain , and let and a>g he the maximum 
and minimum values of the wheel’s angulai velocity, which occur 
at the extremes of the period during winch it is stoiiiig or sup- 
plying the energy aE The mean angulai velocity of the wheel 
coo will be sensibly equal to if the lange thiough which, 

the speed vanes is moderate Let Eq be the energy of the fly-wheel 
at this mean speed, Then 

where I is the moment of meitia of the fly-wheel 

i 6)0 


The quantity - 


0)0 


, which we may write g, is the ratio of the 


extreme range of speed to the mean speed, and measures the degree 
of unsteadiness winch the fly-wheel leaves uncoirected If the 
pioblem be to design a fly-wheel which will keep q down to a 
assigned limit, tihe energy of the wheel must be such that 

■^0 


The Moscrop recorder, alluded to in § 182, exhibits the degree of 
unsteadiness dunng a smgle revolution by the width of the Ime 


which it (haws On the othei hand, any bending of the hnc implies 
the quite independent chaiacteiistic of unsteadiness from one 
1 evolution to anothei The foimei is due to insufficient fly-wheel 
energy, the Utter to imiieifect governing 
190 An mtucstmg consciiuence of tlie periodic alternations in 
crank-effort which occui in each i evolution has been pointed out 
by Mr M Longiulge ^ The fly-wheel leceives its alteinate ac 
ccleiatiou and letaidation thiough changes of the torsional stiess 
in the shaft If these occiii at mteivals neaily equal to the period 
of flee torsional vibiation whmli the fly wheel possesses m virtue of 
the toisional elasticity of the shaft between it and the crank, 
stiauis of gieat amplitude wll aiise, and 3Ii Longndge has 
suggested that this may account foi the obsetved fact that engine- 
shafts have been ruptiiied when running so that the fluctuations of 
crank effort occuiied with one particular frecpiency, although the 
greatest effoit was itself nmch less than the shaft would safely 
bear 


XI Ex 4 jf pens OP Stevm ExcniTES 
STViioNVpy Engines 

191 In classifying engines with regard to their general Descrip 
ariangement of paits and mode of vvoiking, account hastive 

to be taken of a considerable number of mdependent 
chaiacteustics TYe have, first, a general divasion into 
mideuMff and non-condensing engines, with a subdivision 
of the condensing class into those which act by surface 
condensation and those which use injection Next there 
IS the division into conx'povind and nonrcomponnd, with a 
fmther classification of the former as double-, triple-, or 
quadruple-expansion engines Again, engines may be 
classed as single or dovhk-actinr/, accoiding as the steam 
acts on one oi alternately on both sides of the piston 
Again, a few engines— such as steam-hammeis and certain 
kmds of steam-pumps — aie non-i otative, that is to say, 
the lecipiocating motion of the piston does work simply 
on a leciprocating piece, but generally an engine does 
work on a continuously levolvmg shaft, and is termed 
lotative In most cases the crank-pm of the revolving 
shaft IS connected directly with the piston-rod by a con- 
necting-rod, aud the engine is then said to be dired-acting , 
in othei cases, of which the oidinary beam-engine is the 
most impoitant example, a lever is interposed between 
the piston and the connecting-rod The same distinction 
applies to non-iotative pumping engines, in some of which 
the piston acts directly on the pump rod, while m others 
It acts thiough a beam The position of the cyhnder is 
anothei element of classification, giving hormnted, vertical, 
and inclined cylinder engines Many vertical engines are 
further distinguished as belonging to the inveited cylindei 
class , that is to say, the cylinder is above the connectmg- 
lod aud Clank In oscillating cylinder engines the connect- 
ing-rod IS dispensed with, the piston-iod works on the 
ciank-pm, and the cylinder oscillates on tiunnions to allow 
the pistou-rod to follow the crank-pm round its circular 
path In timh engines the piston-iod is dispensed with, 
the connecfcing-iod extends as far as the piston, to which it 
IS joiuted, and a tiuuk or tubular extension of the piston, 
through the cylinder cover, gives loom for the rod to 
oscillate In rotaiy engines there is no piston in the 
ordinary sense , the steam does work on a levolviug piece, 
and the necessity is thus avoided of afterwards converting 
reciprocating into lotary motion 

192 In the single-acting atmospheric engine of New- 
comen the beam was a necessary feature, the use of water- 
packing for the jnston required that the piston should move 
down in the working stroke, and a beam was needed to 
let the counterpoise pull the piston up Watt’s improve- 
ments made the beam no longer necessary , and m one of 
the forms he designed it was discarded — namely, in the 
form of pumping-engine known as the Bull engme, lu 
which a vertical inverted cylinder stands over and acts 
directly on the pnmp-rod But the beam type was generally 


1 Proc Imt Mech Eng , May 1884, p 163 
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retained by Watt, and for many jears ifc lemained a 
favourite mth bmkleis of engines of the larger class Tlie 
beam formed a convenient driver for pump-rods and valve- 
rods, and tbe parallel motion invented by Watt as a 
means of guiding the piston-rod, -which codd easily be 
applied to a beam-engine, was, in the early days of ergme- 
bnilding, an easier thing to construct than the plane 
surfaces -which are the natural guides of the piston-rod in 
a direct-acting engine In modern practice the direct- 
acting type has to a very great extent displaced the beam 
type lor mill driving and the general purposes of a rota- 
tive engine the beam type is now rarely chosen In 
pumping engines it is more common, but even there the 
tendency is to use direct-acting forms 
193 The only distinctive feature of beam engines reqmr- 
mg special notice here is the “ parallel motion,” an ordinary 
form of which is shown diagram- 
matically inhg 119 There MN ^ 

IS the path in which the piston- T 
rod head, or crosshead, as it is 

often called, is to be guided 

ABC IS the middle line of half ^ 
the beam, 0 being the fixed centre Paiaiiei 

about which the beam oscillates Motion 

A link BD conhects a point in tbe beam with a radius link 
ED, which oscillates about a fixed centie at E A point 
P m BD, taken so that BP DP EN CM, moves in a 
path -which coincides veiy closely with the straight line 
MPN Any other point F in the line CP or CP produced 


is made to copy this motion by means of the links AF and 
EG, parallel to BD and AC In the ordinary application of 
the parallel motion a point such as F is the point of attach- 
ment of the piston-rod, and P is used to drive a pump-rod 
Other points m the line CP pioduced are occasionally made 
use of, by adding other links parallel to AC and BD ^ 

Watt’s linkage gives no more than an approximation to 
straight line motion, but in a well-designed example the 
amount of deviation need not exceed one four-thousandth 
of the length of stroke It v as foi long believed that the 
production of an exact straight-line motion by pure linkage 
-was impossible, until the problem was solved by the 
invention of the Peaucellier cell ^ The Peaucellier linkage 
has not been apphed to the steam-engine, except in isolated 
cases 

194 Another “parallel motion ” which has been used in Scott 
steam-engines is shown in fig 120 AB is a link pivoted Eusseire 
on a fixed centre at A, and connected to the middle of 
another link PQ, which is twice 
the length of AB Q is guided 
to move m a straight line in the i 
direction of AQ P then moves 
in an exact straight line through 
A This is not a pure linkage, J 
since Q slides in a fixed guide, 
but the distance thiough which P's 120 

Q has to be guided is small compaied with the stroke of 
P If Q IS guided to move in the arc of a cade of large 
radius, by using a radius rod from a fixed centre above or 




below it, the guiding surfaces at Q are avoided, but the 
path of P is then only very neaily straight An example 
of tbe linkage in this foitn, with the farther modification 
that A IS shifted out, and B is brought nearer to P, occurs 
in the pumping engine of fig 130 belo-w 
In by far the greater number of modern steam-engines 
the crosshead is guided by a block shding on planed sui- 
faces In many beam-engines, even, this plan of guiding 
the piston has taken the place of the paialJel motion. 


195 No type of steam engine is so common as the horizontal Hon 
direct-acting A small engine of this type, made by Messrs zoiital 
Taugye, and rated as a 10 hoise powei engine, is illustrated m figs diieot 
121 to 124 It fuinisbes a good example of a vory numerous class, acting 
and serves to illustiate tlio pimcipal parts of a complete engine engines, 
Jig 121 is a side elevation, lig 122 a plan, fig 123 a transverse 
section thiough the b edplate m fiont of tbe cylinder, on the line 

1 The kinematics of the paiallel motion are aisoassed in Bankine’s MaeUm y 
and MtU iVoii, p 275, and iiUes aie given foi the piopoitloua and positions ol 
the parts 

2 SeeKempe’s SowtoDraie a Stiaight i;4n«(“Natuje Series,”), 1877; 








AB , and fig 124 is a hoiizontal section tlnough the cylinder, valve 
chest, valve, stuffing boxes, piston, and crosshead The bedplate 



Fio 1J4— Honzontil Section through Cilindcrmd Valve Chest 
13 a single hollow casting, vith two suifaces planed on it to serve 
as guides (see fig 123) At one end the bedplate forms a pillow 
block for the shaft, which has anotliei mam bearing independently 
supported beyond the fly w'heel At the othei end the bedplate 
is shaped so as to form the cybndei cover , the cylinder is bolted 
to this and oveihangs the bed 

letails The cylinder (of 10 inches diametei and 20 inches stioke) con- 
sists of an internal “liner” of cast non, exactly bored, and fitted 
within an external cylindneal casting, of which the poi ts and sides 
of the valve chest form part The space between the liner and the 
external cylinder serves as a steam-jacket The use of a separate 
Imei within the mam cjlinder is now general in laige engines 
In the front cylinder cover there is a stuffing-box thiongh winch 
the piston rod passes The stuffing-box is kept steam tight by 
a soft packing which is piessed in by a gland In some in- 
stances the packing consists of metallic rings The cylinder covei 
and gland are Imed ivith a brass ring in the hole thiough winch 
the pistou-iod passes The valve rod is brought out of the valve 
chest in the same way The piston is a hollow casting into which 
the piston rod is seiewed and riveted over It is packed by tw’o 
split lings of cast iron, which are sprung into recesses turned in 
the circumference of the piston This mode of pacbng is used in 
locomotives and small engines For large pistons the usual plan 
IS to employ wider split imgs, called floating iings, pressed against 
the sides of the cylinder, not by tlieir own elasticity, hiit by sepa- 
late spiings behind them in the body of the piston , they are held 
in place by a movable flange called a junk-ring on one face of the 
piston One example of the packing of a laige piston is shown 
in fig 184 The crosshead consists of a steel centre piece with a 
loiind boss, in which the piston rod is seemed by a cotter, and a 
forked front, where the end of the connecting-rod works on a pin 
A pair of pins at top and bottom cairy the steel shoes or sliding- 
bloeks, whose distance from the centre is adjustable by nuts to take 
up wear There is no crank , the conneoUng-iod w'oiks on a pin 
fixed in a disk on the end of the shaft in fiont of the main bear- 
ing The valve-1 od, which is worked by an eccentiic just behind 
the bearing, is extended thiough the end of the valve-chest, and 
foims the plunger of a feed pump which is bolted to the end of the 
chest Frequently the feed-pump is fixed at any convenient part 
of the bedplate, and is driven by a separate eccentric, and in some 
cases its plunger is connected directly to the ciosshead In the 
main beaung the shaft turns in gun-metal oi phosphor-bronze 
blocks called bi asses In heavy engines these aie generally lined 
with Babbit’s anti faction metal or other soft aUoy, and in many 
modern engines the brasses are entirely dispensed with, a lining 
of Babbit’s metal bemg let into the cast-iron surface of the hear- 
ing When the brasses are in two pieces, the plane of division 
between them is chosen to he that in which the wear is likely to he 
least A more satisfactoiy adjustment is possible when the biasses 
are in tliiee or more pieces 

'ondenser 196 When a condenser is used with a small lionzontal engme it 

nd air- is usually placed hehmd the cylinder , and the aii-pump, wmeh is 



Fig 125 Fig 126 

Condensei and An Pump 


Within the condenser, is a horizontal plnngei or piston-pump 
worked hy a “tail rod”— that is, a continuation of the piston-iod 
past the piston and through the hack cover of the cylinder Figs 
125 and 126 show in section one of Messrs Tangye’s small condensers 
fitted with a double-acting air-puinp to be diiven by a tail rod 
The condenser proper is the chamber A, and into it the mjeotion- 


water stieams continuously thiough perforations in the pipe B, 
which has a cock outside to legulate the supply The pump draws 
condensed watei down to the lowei part of the vessel at either end 
alternately thiough the valves C, and forces it up thence through 
the valves D to a chambei E, from which the delivery pipe leads 
out The pump is a gun metal piston working in a cjlinder fitted 
with a gun metal linei The vah es are fiat india-rubber rings held 
down m the eentie by a spiing, which allows them to open hy rising 
bodily, as well as by hendmg 

197 The engme of tigs 121-4 makes 85 revolutions per minute, High 
and its mean piston speed is consequently about 280 feet per minute speed 

In some special foims of small hoiizontal engme the design is adapted horizontal 
to a much more npid recipioeation ot the moving masses, and the engines 
piston speed is laised to a value seldom exceeded in the largest land 
engines, although still higher values are now common in marine 
piactice Experience shows that the weight of engines of any one 
tjpe vanes loughlj as the piston area Then power depends on 
the product ot piston area, piston speed, and piessuie, and hence, 
so long as the pressuies aie similar, the latio of power to weight 
IS nearly pioportional to piston speed Cases present themsplves 
m which it IS desirable to make tins latio as great as possible, 
and, apait from this, an engme making a hige number of re 
volutions per minute is a convenient motor for certain high speed 
maehmes 

A good example of a small horizontal engme, specially designed Amiing- 
by the symrnetiy and balance of its parts, by largeness ot the ton and 
bearing surfaces, and hy veiy perfect lubiication, to stand the Sims 
stiams winch aie caused by high speed, is the Aimington & Sms engine 
engine, made in Ameiica by the patentees and in England by 
Messis Gieemvood & Batley The bedplate is symmetiical about 
the line of motion of the ciosshead, it supplies two veiy long mam 
healings foi the shaft, at each end of which theie is an oveihnng 
fly wheel The hearmgo have an adjustable side block to take 
up wear They are formed entirely of white-metal, cast on to the 
cast iron pillow blocks In the middle are two disks, forming 
Clank cheeks, which aie weighted opposite tho crank pm, so that 
they balance the pm and that part of the connecting-iod which 
may be tieated as having its mass applied there The ciankpm 
and the crosshead pm are w'ide enough to give a laige hearing area 
The crosshead block is a hollow bronze casting, giving an excep- 
tionally large surface of contact with the guides The valve is a 
piston-valve of the Trick type, which woiks siifiioiently tight 
without packing The valve rod and eccentiic lod aie connected 
thiough a block which slides on a fixed guide The governor, 
which has been dll eady illustiated m fig 100, is contained within 
one of the fly-wheels An engine of tins type, with a cylinder 

12 inches m diameter and a stioke of 12 inches, makes 275 revo- 
lutions per minute, has a piston speed of 550 feet per minute, and 
indicates about 80 hoise powei Other good examples of high 
speed combined with double action are furnished by tho Porter 
Allen engme ^ and by the very light engmes which Mr Thorneyoroft 
and others have mtiodueed foi driving fans to supply air to the 
closed stokeholes of torpedo boats In these a speed of 1000 
revolutions per minute is made possible by the use of light leeipro 
eating parts and large beaung surfaces 

198 Fig 127 shows a laige non-compound horizontal Corliss Laige 
enmne foi mill driving, by Messrs Hick, Hargreaves, & Co The horizontal 
cylinder is 34 inches m diametei, the stroke 8 feet, and the speed Corliss 

45 1 evolutions per minute, giving a mean piston speed of 720 feet engine 
per mmute The cylinder is steam-jacketed round the barrel in the 
space between the liner and the outer cylinder, and also at the ends, 
which are cast hollow for this pmpose In laige hoiizontal engines 
the weight of the piston tends to cause excessive weai on the lower 
side of the cylinder In the example shown a pait of the weight 

13 borne by a tail-rod, ending in a block, which slides on a fixed 
guide behind the cylinder To fuithei diminish wear the piston is 
sometimes made ranch wider fiom fiont to back than the one shown 
here , and the device is sometimes lesoited to of giving the piston 
rod “ camber” — that is to say, an upward cuivature in the middle 
portion, which the weight of the piston reduces to stiaightness 
Fig 127 illustrates a common method of attaching the air pump and 
condensei in laige horizontal engines The condenser is placed in 
a well m fiont of the cylinder, and the air pump, which is a veitical 
hucket-pump, is woiked hy a hell uank level, connected with the 
crosshead hy a link The fly-wheel of this engine is giooved for 
rope-geaimg, it is cast in segments, which are bolted to one 
another and to the spokes, and the spokes are secuied hy cotters in 
tapered sockets in the nave It is laige and heavy, to suit the 
inequalily of driving effort which is caused by the use of a single 
cylinder and a very early cut off in engines of this class To facili 
tate staitmg and valve setting, mill engines aie often provided with 
an auxiliary called a “ bariiug ” engme The bainng engine turns 
a toothed pinion, which geais into a toothed iim m the fly wheel, 
and is contrived to fall automatically out of gaai as soon as the 
mam engme staits 

1 F/oc Insl MetU Mng , 1868 
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Coupled 199 "When uniformity of driving effoit or the absence of dead 
engines points is specially impoitant, two independent eylindeis are often 
coupled to the same shaft hy cianks at light angles to each other, 
an. aiiangement nhioh allows the engine to be started readily fiom 
any position The oidiuaiy locomotne is an example of this foini 
Among fi\ed engines of the laiger kind, ‘loindinc/ engines, m ivhich 
ease ot starting, stopping, and leveismg is essential, aie very gene 
laUy made hy coupling a pan ot honzontal cyhndeis, with cianks 
at light angles to each other, ou opposite sides of the winding dmm, 
with the link motion as the means ot operating the valves 
Com- 200 Non compound engines of so laige a Size as that of fig 127 
pound are comparatively uncommon Horizontal engines of the largei 
horizontal class aie generally compounded either (1) by having a high and a 
engmes low piessnie cylmdei side by side, woiking on two cranks at exactly 
01 nearly light angles to each other, or (2) by placing one cylinder 
behind the othei, with the axes of both in the same straight line 
The latter is called the iandm arrangement In it one piston rod 
IS generally common to both cylinders , occasionally, howevei, 
the piston-rods aie distinct, and aie connected to one another hy 
a frammg of parallel bars outside of tbe cy’hnders Another con- 


stiuction, rarely followed, is to have paiallol cyhndeis with both 
piston rods acting on one ciank by being joined to opposite ends of 
one long ciosshead In some recent compound engines the laige 
cylmdei is honzontal, and the otliei lies above it in an inclined 
position, with ils connecting lod woikmg on the same ciank- 
pin 

In tandem engines, since the pistons move togethei, theie is 
no need to piovide a leceivei between the eylmJeis It is practic- 
able to follow the “IVoolt” plan of allowing the steam to expand 
diiectly from the small into the laige cylmdei , and in many 
instances this is done In point of fact, howevei, the connecting- 
pipe and steam chest form an inleimediate receiver of consideiabla 
size, which will cause loss by “ drop ” (§ 113) unless steam be cut 
off in the laige cylmdei before the end of the stroke Hence it 
is more usual to woik with a moderately eaily cut oft m the low- 
pressme cylinder than to use the “Woolf ” plan of admitting steam 
to it thioughout the whole stroke TJnless it is desiied to make 
the cut off occur befoie half stioke, a common slide valve will 
seire to distiibute steam to the laige cylinder I'm an eailiei 
cut-off than this a sepaiate expansion valve is requiied on the 
low piessure cylinder, to supplement the slide valve , and in any 
case, by providing a separate expansion valve, the point of cuL- 
oli is made subject to easy control, and may be adjusted so as 
to avoid diop or to divide the work as may be desned between tbe 
two ejlmders Foi tbis leason it is not unusual to find an expan 
sion valve, as well as a common slide valve, on tbe low-pressuie 
cylmder even of tandem engines In many cases, howevei, the 
common slide valve only is used On tbe high pressure cylinder 
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Its 127 —Honzontal Corliss Condensing Engine 


of compound engines, the cut off is usually effected either by an 
expaaeion elide valve oi by some foim of Coiliss oi othei tiip 
geai 

Foi mill engines the compound tandem and compound, coupled 
types aie now the most usual, and tlio high pressme cylmder is 
veiy geneially fitted with Goiliss geai In the compound coupled 
aiiangement the cylinders aie on sepaiate bedplates, and the fly 
wheel IS between the cianks 

Direct 201 The geneial aiiangement of veitieal engmes differs little 
acting from that of borixoiital engines Tbe cylmder is usually supported 
vertical above the shaft by a cast non fume resembling an inverted A, 
cylmder whose sides die kept parallel for a part ot then length to seive as 
engine guides loi tlie ciosshead Sometimes one side of the fume only 
Is used, and the engine is stiffened by a wrought iron column be 
tw cen tbo cylmdei and the base ou tlie othci side JFall engines 
are a vertical form with a flat frame or bedplate, wlutli is made to 
be bolted against a wall , in these the shaft is geneially at the top 
Vertical engines are compounded, like horivouial engines, eitliei 
by coupling parallel cylinders to cianks at light angles (as in the 
ordinary marine form, which will be illustiated latei, § 218), oi, 
tandem fashion, by placing the high pressme eybndei above the 
othei In vertical condensing engmes tbe condenser is situated at 
tbe base, and the au pump, wlnob has a vertical stioke, is gene- 
rally woiked by a level connected by a sboit link to tbo cross 
bead In some cases tbe pump is horizontal, and is worked by a 
crank on the mam sbatt 

202 Engmes making dOO io 1600 levolutions pei minute have 
been extensively applieu, in recent yeais, to thediivmg of dynamos 
and othei high-speed maclunes These aie for the most part single 


acting , steam is admitted to the back of the piston only, and the High- 
coniieotuig lod is in compiessioii thioughout the whole icvolution speed 
Besides simplifying the vdves, this has the important adiantage single- 
that alternation of stiaiii at the joints may bo entiiely avoided, acting 
with the knocking and wear of the busses which it is apt to cause engmes. 
To secure, howevei, that the counoctmg-iod shall always push, 
them must be much cushioning duimg the back or exhaust stioke 
Fioin a point neai the middle of the back stioke to the end tlie 
piston IS being retaidcd , and, as tins must not be done by the lod 
(winch would thereby be ier|Uircd to pull), cushioning must begin 
there, and the woik spent upon the cushion must at every stage be 
at least as great as the loss of energy on the pait of the piston and 
lod In some single acting engines this cushioning is done by 
coinpiessmg a portion of the exhaust steam , m otheis the rod is 
kept in couipiession by help of a siipplemontaiy piston, on which 
steam fiom the hoiloi piesses , m Mi Willans’s engine the cushion 
ing is done by compiessing air 

203 A vety successful example of the multiple cylinder single Brother 
actiug high speed tj pels the throe cylinder engine intioduced by hood 
Ml Biotheihood lu 1873, the most iccont form of which is shown engine, 
mfigs 128 and 129 Eig 128 is a longitudinal and lig 129atraiis 
veise section Thiee cyluideis, set at 120° apart, piojoct from a 
closed casing, the central portion of winch forma the exhaust 
The pistons aie of the tiunk type— that is to say, tlieie is a joint 
m the piston itself which allows the piston lod to oscillate, and so 
makes a sepaiate connecting rod unnecessary The three rods 
work on a single ciank-pin, which is counterbalanced by masses 

1 Oi, altunatively, tUo adjustment may te made so that the steam undeigoos 
equal changes of temperatmo in both cylludoH 
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fixed to tlie ciank cheeks on the other side of the shaft Steam is 
admitted to the back of the pistons only It passes fiist thiough. 
a throttle vali e, which is conti oiled by a centiifugal spring goi einoi 
(fig 128), and is then distributed to the cjlindcrs by thiee piston- 



piston rod IS taken advantage of to open a supplementary exhaust 
port (B, fig 129), which lemains open duiing a sufficient portion of 
the back stroke The flexible coupling 0 shown m fig 128, in 
which the twisting moment of the shaft is tiansmitted thiough 
disks of leathei, pievents straining of the shaft and healings 
through any vant of alignment between the shaft of the engine and 
that of the mechanism it drives Besides its use as a steam engine, 
Mr Brotherhood’s pattern has been extensively applied in dining 
torpedoes by means of compressed air Is a steam engme it i& 
compoimded by placing a high pi assure cjlinder outside of and 
tandem with each low-piessnie cylinder 
204 In othei engines of this type a pair of cylindeis, or a high 
and a low pi assure eylindei, aie sot vertically side hy side, to work on 
cranks opposite each other The cranks and conneeting-iods are 
completely enclosed, and are lubi mated by dipping mto a mixtuie 
of oil and water with which the lowei pait of the casing is filled 
In the Westinghouse engine, where theie aie two vertical cylin- 
ders to which steam is admitted by a piston-valve, the crank shaft 
IS situated half a ciank’s length out of the hne ot stioke, to leduee 
the effects of the connecting-iod’s obliquity duiing the woiking 
stioke ^ In Mr "Willans’s latest foim of engine the high and low 

i jressura cylinders are tandem, and the space between the piston 
orma an inteimediate receiver The piston-iod is hollow, and has 
a piston valve in it which controls the admission of steam to the 
high-pressure cylinder and its tiansfer to the low-piessnre eylindei 
The piston-valve within the lod takes its diffeiential motion from 
an eccentiie on the' crank-pin The crosshead is itself a piston 
working m a cyhnducal guide, in which it compresses an as it uses 
during the hack stioke in order to cushion the recipiocatuig parts ^ 
205 In engines for pumping or foi blowmg air it is not essential 
to drive a revolving shaft, and in many forms the reciprocating 
motion of the steam-piston is applied dmectly oi through, a beam 
to produce the reciprocating motion of the pump piston oi plunger 
On the other hand, pumping engmes are fieqnently made rotative 
for the sake of adding a fly-wheel When the level of the suction 
watei IS sufficiently high, hoiizontal engines, with the pump behind 
the cylinder and in hne with it, are generally prefeired, in otier cases 
a beam engme or vertical diiect-acting engine is more common 
Horizontal engines are, howevei, employed to pump water fiom 
any depth by using tiiangular locking fiames, which serve as bell- 
crank levers between the horizontal piston and veitieal pump-rods ® 
Big 130 shows a compound inverted vertical pumping engme of 
the non-rotative class, by Messrs Hathorn, Davey, & Co Steam is 
distributed through lift valves, and the engine is governed by the 
differential gear illustrated m fig 10f,in conjunetiouwith a cataract, 
which makes the pistons pause at the end of each stroke The pistons 
are in line with two pump-rods, and aie coupled by an inverted beam 
which gives guidance to the crossheads by means of an approximate 
stiaight-hne motion, which is a modification of that of Jig 120 
Surface condenseis are frequently used with pumping engmes, the 
water which the engme pumps serving as cuculating water 
206 In a very numeious class of direct-acting steam-pumps, the 
steam-piston and the pump-piston or plunger are on the same 
piston-rod In some of these a rotative element is mtroduced, 
partly to secure uniformity of motion, and partly for convenience 
of working the valves , a connectmg rod is taken from some pomt 
m the piston rod to a ciank shaft which cniies a fly-wheel , oi a 
1 See Engima mg, August 13, 1886 

* See “Discussion on Higli Speed Motors,” Jftiz Proc Inst (1.5,110x1885 
* 1 01 an account of lieatnand other forms of lotaHve pumping engines, see a 
paper hy Mi Eich, and lemaiis hy Mr J G Malr, in Mm Proc Inst OE, 
April 1884 
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valves A, woiked by an eccentric, the sheave of winch ig made 
hollow so as to oveiliang one of the mam beaiings (fig 1281 
Release takes place by the piston itself uncoveiiiig exhaust poits 
in the ciicumfeienee of the c}hnder, and the locking motion of the 



slotted crosshead fixed to the rod gives lotaiy motion to a ciauk- 
pin gearing into the slot, the hne of the slot being peipeudxculai to 
that of the stioke Many other steam pumps aie striitly non iota 
tive In some the valve is woiked by tappets fiom the piston-ioJ 
In the Blake steam-pump a tappet w orkeJ bj the piston as it leaohes 
each end of its stioke tuiows over an auxiliary steam valve, which 



Fia 130 — yertioal Non Botative Pumping Engme 


admits steam to one oi othei side of an auxiliary piston, cairying the 
mam slide-valve In Cameron & Floyd’s form one of a pan of 
tappet- valves at the ends of the cylinder is opened by the piston 
as it reaches the end of the stioke, and puts one oi other side of an 
auxihary piston, which carries the slide -valve, into communication 
with the exhaust, so that it is thrown over In the Worthington 
engmB-"a design which has had much success in America, and is 
now being mtroduced m England by Messrs Simpson— two steam 
cylmders are placed side by side, each woiking its own pump-piston. 

The piston-rod of each is connected by a short hnk to a swinging 
bai, which actuates the slide valve of the othei steam cylmdei In 
this way one piston begins its stioke when the motion of the other 
is about to cease, and a smooth and continuous action is secured 
207 The Worthmgton engine has been extensively applied, on a Worth- 
large scale, to raise water foi the supply of towns and to force oil mgcoii 
through “ pipe lines " in the United States In the largei sizes it is engmes. 
made compound, each high pressure eylindei having a low pitssuie 
cylinder tandem with it on the same rod Owing to the lightness 
of the reciprocating masses, and their compaiatively slow accelera- 
tion, their inertia does not compensate, to any gi eat extent, for the 
inequality of pressure on the pump piston that would be caused 
by an early cut off in the steam cylinder (see § 186) To meet 
this difllculty, and make high expansion practicable, an ingen- 
ious addition has recently been made to the engine ^ A cross- 
head A (fig 131) fixed to ffich of the piston rods is connected to the 
piston rods of a pair of oscillating cylmders B, B, whieh contam 
water and communicate with a reservoir full of air compressed to a 
pressure of about 300 B per square inch When the stroke (which 
1 * Mm Ptoe Inst (7 , 1886, part iv , August 20, 18b6 
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takes place in tlie duectioa of Ike arrow) kegms tlie pistons aie at 
fiist forced in, and woik is at first done by tlie mam piston rod, 
tliiougb tbe compensating cylinders 
B, B, on tbe compiessed air in the 
leservon This continues until the 
ciosshead has advanced so that the 
cylindeis stand at light angles to 
the line of stioke Then foi the le 
nuinderof the stioke the conipen 
sating cylinders asiist in dining 
the mam piston, and the compressed 
air guea out the eneigy \ihich it 
stored in the eailier poition The 
volume of the air lesorvoir is so 
mncli gieatei than the volume of 
the cylinders B, B that the air 
pi assure i emams neaily constant thi oughoiit the stroke Any leak- 
age fiom the cylmdei or leaeivoii is made good by a small pump 
which the engine diives One advantage which this method of 
equalizing the effort oi a steam engine piston has (as compared with 
making use of the ineitu of the lecipiocatmg masses) is that the 
effort, when adjusted to be iiniioim at one speed, remains unifoini 
although the speed be changed, piovnkd the ineiba of the rocipio 
eating parts he small In the Woithington “high duty” engine, 
where this plan is in use, the high and lowpiessuie oylmdeis aie 
each piovided with a separate expansion valve of the locking- 
cylindei type, as well as a slide-valve , the cut oil is eaily, and the 
efficiency is as high as in othei pumping engines of the best class 
208 Mr Hall's “ pulsometei ’’ is a peculiar pumping engine 
without cylmdei or piston, winch mavbe legaidedas the modem 
lepiesentative ot the engine ot Saveiy (& 6) The sectional view, 
hg 132, shows its inincipal jiaits Theieaie twochanibeis A,A', 
uairowing towmds the top, wheio tlie 
steam pipe B enteis A ball i alve C allows 
steam to pass into one of the chambeis and 
closes the othei Steam enteuiig (say ) the 
light hand ohambei (oiceswatei out of it 
past rhe elaok valve V into a delu eiy pas 
sage D, whicu is connected with an an 
vessel tYhen the water level m A sinks 
so fai that steam begins to blow thiough 
the delivery passage, the water and steam 
are distuibed and so bi ought into intimate 
contact, the steam ni A is condensed, and 
a partial vacuum is foimed This causes 
the ball-valve 0 to rock ovei and dose the 
top ot A, while watoi uses fiom the sue 
tion-pipe E to fill that chambei At tlie 
same time steam begins to entei the othei 
chamber A'', discliaigmg watei iiomit, and 
the same saiies of actions is lepeated m 
eithei cliambei alternately MTule the watei 
13 being dnven out theia is coiiipaiatively Fia let — Pulsometer 
little oondeiisation of steam, paitly because the shape of the vessel 
does not pumote the foimation ot eddies, and paitly because theie 
IS a cushion of an between the 
steam and the watei Neai the 
top of each cliamhei is a small 
an valve opening in wai ds, which 
allows a little an to entei each 
time a vacuum is foimed When 
any steam is condensed, the an 
mixed With it lemains on the 
coldsuifaceaiidfoimsanon con 
ducting layer The pul&ometei 
IS, ot comse, fai fiom efficient as 
a theimodynaimc eaguie, butits 
suitability foi situations wheie 
other steam pumps cannot be 
used, and the evtieme simidicity 
of its woibng paits, make it 
valuable in ceitain cases 
209 We have seen that the 
tendency of modem steam prac 
tice 13 towards highei piessuies, 
and that this means a gam both 
in efficiency and in powei for a 
given weight of engine High 
piessuie, or indeed any pressure 
niateiially above that of the atmosphere, is out of the question when 
engine and hoilei are to work without the legulai presence ol an 
attendant Mi Baveyhas lecently introduced a domestm motoi 
which deseives notice fiom the fact that it employs steam at atmo- 
splieiic pi essui e One f oi ni of this successful little engine is shown 
in fig 133 The boilsi— which serves as the frame of the engine 

—IS of east iron, and is fitted with a cast non internal foe box, 
with a veitical flue wduch is traversed by a water bndge The 
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cylmdei, winch is enclosed within the upper part of the boiler, 
and tbe piston are of gun metal, and woik without lubrication 
Steam is admitted by an oidinaiy slide-valve, also of gun metal, 
vvoiked by an eccentiic in the usual way The condensei stands 
behind the boilei , it consists of a number of upi igbt tubes in a box, 
tlrougli which a cmrentof cold watei ciiculates fiom a supply pipe 
at tlie bottom to an overflow pipe at the top In laigei sizes of the 
inotm the eyhnder stands on a distinct fianie, and the boilei lias a 
lioppti file box, which will take a chaige of coke sufficient to drive 
the engine foi seveial Iioiiis without attention About 6 or 7 Ib of 
coke aie burned pel hoise powei pei bom 
210 Fiom the eailiest days of the lotative engine attempts have Rotary 
been made to avoid the luteimitteiit lecipiocatuig motion winch an engmes 
oidinaiy piston-engine first produces and then converts into motion 
of lotation Muidoch, the contempoiaiy of Watt, projioscd an 
engine consisting of a pan of spui wheels gearing with one another 
in a chamhei thiough which steam passed by being earned round 
the outei sides of the wheels in the spaces between successive teeth ^ 

In a moie modem wheel engine (Dudgeon’s) tbe steam was 
admitted by ports in side plates into tbe clearance space be- 
hind teeth in geai with one anothei, just aftei they had passed 
the line of centies From that point to the end of the aic of 
contact the eleaiance space inoi eased m volume, and it was tlieie- 
foie possible, by stopping the admission of steam at an inteimediate 
point, to work expansively The difficulty of maintaining steam- 
tight connexion hetw'eeii the teeth and the side plates on which the 
faces ot the wheels shde is obvious , and tbe same difficulty lias 
pievented the success ot many othei foims of lotaiy engine These 
have been devised in immense vaiietv in maiiv cases, it would 
soem, with the idea that a distinct mechanical advantage was to be 
secured by avoiding ibe iccipioeating motion of a piston ^ In 
point offset, howovei, veiyfewfoims entiiely escape having pieces 
until lecipiocatmg motion In all lotaiy engines, with the excep- 
tion ot steam tuibines, — wheie woik is done by the kinetic iDipulse 
of steam, — tlieie aie steam chamheis which alternatelv expanil and 
coutiact in volume, and tins action usually takes place thiough a 
more oi less veiled lecipiocation of woiking pails So long as 
engines woik at amodoiate speed there is little advantage m avoid- 
ing lecipiocation , the alternate staiting andstopping ot piston and 
piston rod does not affect materially the fuctiond elhoieiicy, thiows 
no deleteiious stiain on the jouits, and need not distnib the eqiu- 
bbiium of the machine as a whole The case is dilieient when veiy 
high speeds aie concerned , it is then desiiablo as lai as possible to 
limit the amount of recipiocating motion and to leduoo the masses 
that partake in it 

211 A lecent mteiesting and successful example of the lotarj Towei’s 
type IS the spherical engine of Mi Beauchamp Tow'ei,® winch, like aplierioal 
seveial of its piedecessois,'* is based on the kiiiematio lelations ofejigme, 
the moving pieces m a Hooke’s joint Imagine a Hooke’s joint, 
iimting two shafts set obliquely to one anolhei, to bo made up of a 
eentul disk to wluUi the two shafts aie lunged by semioncular 
plates, each plate woiking in a lunge winch foims a diameter of the 
central disk, the two hinges being on opposite sides of the disk and 
at light angles to one anothei Fmthei, let the disk and the 
hinged pieces be enclosed m a spbeucal cliambei tlnougb whose 
walls the shafts pioject As the shafts i evolve each of the four 
spaces bounded by the disk, a hiiigrcl piece, and the cliambei wall 
will suftei a pcnodiQ iiioitase and diminution of volume, between 
limits which depend on the angle at which the shafts me set In 
Ml Tower’s engine this aiiangeinent is modified by using spherical 
secfcois, each a qiiaitei splieie, m place of semiciiculai plates, foi 

S ieees in which the shafts teiininate Tim shafts aio set at 135° 
of the fom enclosed cavities then alteis in volume fiom zeio 
toaquailoi spheie, back to zeio, again to a qnartoi splieio, and 
again bark to zcio, in a complete i evolution of the shafts In 
piaotice the central dislc is a plate of finite thickness, whose edge 
is kept steam tight in the enclosing ehambei by spiing packing, 
and tlie seclois aio i educed to an extent couesponding to the 
thickness of the cential disk One shaft is a dummy and luns 
fiee, the othei is the drmng-shaft Steam is admitted and 
exhausted hj poits lu the spheiieal sectois, whose backs serve as 
levolvmg slide valves It is admitted to eacli cavity duiing the 
fust pait of each peiiodical inctease of the cavity’s volume It is 
then cut off and allowed to expand as the cavity fm ther enlarges, 
and IS exhausted as the cavity contracts If the woiking shaft, to 
which the diiveu inechanisia serves as a lly wheel, revolves nni- 
foimly, the dummy shaft is alternately aoceleiated and retarded 
Apait fiom this, the only lecipiocatmg motion is the small 
amount of oscillation which the comparatively bght central isk 
nndeigoes 

Anothei rotary engine of the Hooke’s joint family is Mr Field- 
1 See Faiey's Tieatise on the Steam Engine, p 078 
2 A lai^e ttumliei of pioposod lotaiy anfilnci aie desciitiad, imd their klne 
jnat'c illations to one anothei are discussed, in Eenleaux’s Ainemaiict of 
Maehimy, tianslatod hr Piof Kennedy 
3 P) ot Imt Meth Eng , Jlaicli 1B85 

< One ol these, the dislv engine ot Bishop, was used for a time in the printing 
office of The Times, but was discarded in 1867 
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ing’s,^ m ’wlneh a gimbal ring and four curved pistons take the 
place of the disk Two curved pistons are fixed on each side of the 
gimbal-ring, and as the shafts resolve these work in a coirespond- 
mg pair ot cavities, which may be called curved cjlinders, fixed 
to each shaft 

Steam 212 Attempts have been made from time to time to devise 
turbines steam engines of the turbine class, where rotation of a wheel is pio 
duced either by reaction from a jet of escaping steam or by impact 
of a jet upon revolving blades A revolving juece which is to 
extract even a respectable fraction of the kinetic energy of a steam 
jet must move with excessive velocity In Hi 0 A Paisons’s 
steam turbine this difficulty is overcome and a moderate degiee ot 
efficiency is seemed by using a senes of cential flow tuibine wheels, 
in the form of perforated disks, all on one shaft, with fixed disks 
between which are perforated to seive as guide blades Steam 
passes fiom end to end ot the series, giving up a small portion of 
its energy to each, hut retaining little at the end 

ZII Maeini: Engines 

Types of 213 The early steamers were fitted with paddle-wheels, 
marine and the engines used to drive them were for the most jiart 
modified beam engines Bell’s Comet ” (§ 21) was driven 
by a species of inverted beam-engine, and another foim 
of inverted beam, known as the side-lever engine, was for 
Side- long a favourite with marine engineers In the side-lever 
lever engine the cylinder was vertical, and the piston lod pro- 
engmes jeQtefi through the top From a crosshead on the rod a 
pair of links, one on each side of the cyhnder, led down 
to the ends of a pair of horizontal beams or levers below, 
which oscillated about a fixed gudgeon at or near the 
middle of their length The two levers were joined at 
their other ends by a ciosstail, from which a connecting 
rod was taken to the crank above The side-lever engine 
IS now obsolete 

Beam- In American practice, engines of the beam type, with a 
engmes braced-beam supported on A frames above the deck, aie 
still common in river-steamers and coasterb j 

Steeple- 214 An old form of direct acting paddle engine was 
engmes the steeple-engme, in which the cylmdei was set vertically 
below the crank Two piston-rods projected through the 
top of the cylinder, one on each side of the shaft and of 
the crank They were united by a crosshead sliding in 
vertical guides, and fiom this a retuin-connecting-rod led 
to the ciauk 

Oscillat 215 Modern paddle-wheel engines are usually of one 
“g of the following types (1) In oscillating cyhnder engines 
engmes cyhnders aie set under the crank-shaft, and the piston- 
rods are directly connected to the cranks The cylinders 
aie supported on trunnions which give them the necessary 
fieedom of oscillation to follow the movement of the crank 
Steam is admitted through the trunnions to shde- valves on 
the sides of the cylindeis In some instances the mean 
position of the cylinders is inclined instead of vertical, and 
oscillating engines have been arranged with one cyhnder 
before and another behind the shaft, both pistons working 
on one ciank The oscillating cylinder type is best adapted 
for what would now be considered comparatively low pies- 
Diagonal sures of steam (2) Diagonal engines are direct-acting 
engines engines of the ordinary connecting-rod type, with the 
cyhnders fixed on an inclined bed and the guides sloping 
up towards the shaft 

216 When the screw-propeller began to take the place 
of paddle-wheels in. ocean-steamers, the increased speed 
which it required was at first supplied by using spur-wheel 
gearing in conjunction with one of the foims of engines 
then usual in paddle steamers After a time types of 
engine better suited to the screw were introduced, and 
were driven fast enough to be connected directly to the 
screw-shaft The smallness of the horizontal space on 
either side of the shaft formed an obstacle to the use of 
horizontal engines, hut this difficulty was overcome in 
several ways In Pe nn’s tmnk-engine, still used in the 
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navy, the engine is shoitened by attaching the connecting Trunk 
rod directly to the piston, and using a hollow piston-rod, engines 
called a trunk, laige enough to allow the connecting rod 
to oscillate inside it The trunk extends through both 
ends of the cylinder and forms a guide for the piston 
It has the drawback of requiring very large stuffing-boxes, 
of wasting cyhnder space, and of presenting a large surface 
of metal to alternate heating by steam and cooling by con- 
tact with the atmosphere The use of high-pressure steam 
lb likely to make the trunk engine obsolete 

217 The return-connecting rod engine is another hori- Eetum- 
zontal form much used in the navy It is a steeple engine conneefc- 
placed horizontally, with two, and m some cases four, “S 

I piston-rods in each cylmdei The piston-rods pass clear ° 

I of the shaft and the crank, and are joined beyond it in a 
guided crosshead, fiom which a connecting-rod returns 

Oidinary horizontal direct acting engmes with a short Honzon- 
stroke and a short connecting-rod are also common in war- '^“■1 
ships, where the horizontal is frequently preferred to the 
vertical type of engine for the sake of keeping the machitipry 
below the water-line In horizontal marine engines the 
air-pump and condenser are generally placed on the oppo- 
site side of the shaft from tie cylinder, which balances the 
weight and allows the air-pump to be driven direct 

218 In merchant ocean-steameis one general type of en- Inverted 
gine IS universal, and the same type is now to an increasing vertical 
extent adopted in naval practice This is the inverted verti- 

cal direct acting engine, generally with tw o or more cylinders 
placed side by side directly over the shaft In exceptional 
cases a single cylmder has been used, with a fly-wheel on 
the shaft Two, thiee, and four cylinders are common 

The meet usual form of existing inaniie engine is the two 
cylmdei componncl anangement, with cranks at right angles or 
neaily at light angles, ot which figs 135, 136, 137 (pp 618-201 
show a chaiacteiistic example (the engines of the & s “Taitai,” Evampk 
by Messrs John & James Tliomson, Glasgow) 

Eig 135 IS an end elevation, fig 136 a longitudinal section 
thiongh the centie of the engines, and fig 137 a tliw art ship section 
thiough the conden'^er and an pump The cj unders are 50 and 04 
inches m diameter, and the stioke is 5 feet Both cylindeis aio 
fitted with liners, and aie steam jacketed Double poited slide- 
valves aie used on both, and the high piessiiie valve has a lelief- 
ling The ciosshead guides are fitted on. the side on which the 
crosshead hears when the engines are going ahead, with a 
hollow box behind the guiding surface, and cold water is 
kept ciiculating in this to prevent the guides from heating 
The oiank shaft is of Ticker’s 
steel, I7i inches in diameter The 
condensei is in the place it usually 
has in engmes of this type, — 
in the low et pait of the backframe, 
with its tubes running horizon 
tally from end to end of the 
engine There aie 1400 tubes, of 
1 inch diametei and inch pitch 
The air-pumps are of the smgle- 
Fio 131 —Piston Packing acting bucket kind, and are driven 

by a lever from the crosshead 
Centrifugal ciiculating pumps are used, diiven by a pair of 
independent small veitical engines The link-motion is worked by 
steam staitmg and reyeising geai, which appears on the left side of 
the engine in fig 135 These engines work with a boiler pressme 
of 90 lb, and indicate 3560 horse-power Fig 134 shows, on a 
laiger scale, the piston packing, which consists of a pair of floating 
rings, pressed out by a spiral spiing behind them 

219 Two othei airaiigements ot double compound (as distin- Tandem 
gnished from tuple expansion) maiine engines of the inverted vertical 
veitical type lequiie notice One is the tandem anangement, engines, 
largely adopted in the steamers of the “White Star” line In 

these each crank is operated by an independent pair of compound 
cylindeis, the highpiessuie cylmdei being on top of the low 
pressure cylinder, with one piston rod common to both The 
valves of both are worked by a single pair of eccentrics with a 
link-motion , the valve rod of the low-pi assure cylinder extends 
thiough the top of its valve chest, and is joined either directly or 
by a short lever with the valve rod of the high-pressure cyhnder 
Generally two pairs of tandem cylinders are placed side by side, 
one pair abaft the other, to work on cranks at right angles In 
exceptionally large engines three pairs have been used, working on 
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crinTss 120° apart, ^ an airangement greatly superior to tliat of two 
ciauTvS m unitoiniity of effort on tlie sliaft To facilitate lemoving 
tte pnstoub fiom tire cylindeis, tlie laige cylinder has m some eases 
"been set ahove the other 

Three 220 The other aiiaugement of double compound marine engine 
cylinder has three cylinders set nr line fore and aft The middle one is the 
anange high piesbiire cjliiidei , the other tuo receive steam from it, and 
ment form together tire eq^uivalent of one laige lovrpiessme cjlindei 
The tliiee work on cranks at 120° apart Besides seeming the 
adiantage m uuiformifcj of effort which three cranks have ovei 
two, this form avoids the use, in verj pouerfirl engines, of a Ion 
piessLiie c}Iinder oi excessive size On the othei hand, the thiee 
cylinder form takes up more space, aud has a larger number of 
working parts In the most powerful engines that have jet been 
constructed this three cjlindtr ariangeroent is followed The 
"Umhiia” and “Etuina” have a 71 inch high piessiiie cjlinder 
between two 105 inch low-pressnie cylinders, wit' 
feet Those engines, which wPie huilt just 
before tire luliocUiction of tuple expansion, 
are supplied with steam at a pressure of 110 
ft by gauge, aud ludieate 1 4, 300 horse power 

In this and in the oidinaiy tfto-cylmder 
lorai of marine engine, the lowjaessure 
valve chest and the casing of the engine be- 
tween the cjlitukrs foim an intermediate 
receiver for the steam 

Tiiple 221 During the last two or three years a 
expan gieat advance his taken place m marine 
Sion eiigineeung by the general introduction of 
engines tuple expansion enmnes, and by an increase 
lu steam piessuie winch the sjstem of tuple 
evpansion makes piacticable In 1874 the 
steamei “Piopontis” was fitted with a set 
of three ciank tuple expansion engines, de- 
signed by hli A 0 link The etpenmenl 
was pievented fiom being fully successful 
bj tbe failure of the boilers, which weie of 
a special type Auothei oxpeiimenb with 
triple engines in the yacht “Isa” m 1877 
prepared the way foi their application to 
regiilai ocean service lu 1882 the steam- 
ship “Aheideeii,” with tuple engines de- 
signed by Mr Kirk, to work with steam of 
125 ft pressure, supplied from 
double ended steel boilers of the 
oidinaiy marine type, demon 
stiated the adv aiitage and safety 
of the system Since then its 
use has become geuaial m new 
stoameis, aud in many eases the 
olJei double engines aie being 
romov od to gu e idace to engines 
of the tiiple-expansiion type, 
with the effect ot i educing the 
eonauraption of coal by about 
25 pel cent ^ 

222 In the most common ai- 
rangement of tuple expansion 
engines thiee cylinders aie 
langed in line, foie and aft, 
woiking on eianks at 120° apait 
Piston valves aie geneially pre- 
ferred, and these are not iin- 
commouly woiked by some form 
of ladial valve gear instead of 
the oidiuaiy link-motion An 
advantage of ibis is that the 
space winch would be taken up 
by eccentrics upon the shaft is 
saved, and longci niaiu beaimgs 
aie in consequence possible, 
without spreading the engines lu 
the fore-and-aft diieetiou An 
objectionable feature of the 
Ihiee cyhndci tuple engine is 


223 To avoid tbe length of the three ciank engine, Mr Brock 
and others have nmde engines of the tuple expansion type with 
two Clanks, by putting the high and the intermediate piessure 
cvlindeis above and tandem with two low piessiue cylinders Mi 

Block has also built foui cjlmdct quachuple expansion Quad 
engines of a similai foim (with tw’o cranks), and esti- ruple ex- 
mates that they show' an economy in coal consumption pansion 
of 5 pel cent as conipaiedwuth triple-expansion engines engines 
woiking with the same piessure oi steam 
224 Steam jackets aie retained by some but not by 
all buildeis, where they are employed tbe boiler steam 
is usually reduced m pressure bcfoie admission to the 
intermediate and low piessuie cylinder jackets and to 
the leceivei -jackets The feed watei is fi equontlyheated 
to about 200° F by Weir’s plan of condensing in it, by 
common injection, a quantity of steam taken from the 
second recoivei , this has the advantage of freeing it of 
air, and of preventing local chilling 
in the hoilei In present day prac- 
tice the boiler piessure, for a tuple 
expansion engine, ranges fiom 120 
to 170 Ib per square inch (by gauge), 
and it does not appeal that any 
material inci ease of this is possible 
without a complete de 
paituie from the present 
type of marine boilei 
On the other band, with- 
out a mateiial incioase of 
pressiiie there is little 
advantage in qnadiuple 
expansion 

225 8ui face condensn- Surface 
tion was intiodueod in oonden 
marine engines by S Ilallsers 
in 1831, but was not 
brought into geuoial use 
until much latei Pre- 
vious to this it had been 
necessary, in ouloi to 
avoid the accumulation 
of too dense bune m the 
boilei, to blow off a por 
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its length, on the othei hand, the high speed and high piessuie 
which aie fcatiiies of modern practice make long bearings ludis 
peusable 


1 Sec deacnphon of tlu engines of the '‘City of Rome,” wiUi tliioe 46Incli 
and thiee 8G inch tyhiidors, ith a sLiolje of 8 feet, woi lung up to 11,890 1 II R , 
I'l oc Inst Uecli Sng , ISSO 

3 The uipid piogiess of the system of triple expansion may he judged from 
the fact mentioiiod by lli VV Poiku of Lloyds in aiecont papoi {Sngmeenug, 
July 30, l&bS), that, out of 199 engines then hong built foi meieliant steameis, 
138setswci0of tho tiipla eiparbion typo Forwai ships also tuple engines aie 
Icing built of sizes up to 13,000 hoi so power l<oi a discussion of several irapoi t 
ant points in the design of tiiplo expansion engines, see a paper hi R Wyllie. 
J?t oc Inst, Mec/i Mg , Oct 1386 


tion of the huiio at shoit intervals and replace it by sea water, 
a piocess which of couise involved much waste of lieat By the 
use of suiface condensers it became possible to use tbe same portion 
of water over and ovei again The veiy freedom of the condensed 
water from dissolved mmcial substances was foi a time an obstacle 
to tbe adoption of suiface condensers, for it was found that the 
boiler, no longei protected by a deposit of scale, became rapidly 
corroded through the action of acids formed by the decomposition 
ot the lubricating oil This objection was overcome by introducing 
a sufficient amount of salt water to allow soma Scale to foim, and 
the use of surface condensers soon became universal on steamers 
plymg in sea water, The marine condenser consists of a multitude 
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of tubes, geneially of biass, about | of an incb ra dmipter 
Through these cold sea u atei is made to circulate, while the steam 
13 bi ought into contact with then outside smfaees In some cases, 
especially in Admiialty piactice, cold watei cucniates outside the 
tubes and the steam passes inside 

226 The ordmaiy marine engine has fom pumps —the air-pnmp, 
which is made laige enough to serve in ease injection instead of 
surface condensation should at any time he lesorted to, the feed 
pump, the ciiculatmgpump, which maintains a cuirent of sea 
iidtcr tlirongli the 
tubes of the condenser, 
and the bilge pump, 
which disehaiges any 
water accumulated by 
leakage or otherwise 
in the bilge of the 
ship The pumps are 
so arranged that in the 
event of a seuous leak 
the circulating pump 
can also diaw its sup- 
ply from the bilge In 
most; engines, especi 
ally those of less re- 
cent construction, the 
foui pumps are placed 
behind the condenser, 
and are worked by a 
single orossliead chiven 
by a le\ei, the other 
end of which is con- 
nected by a short link 
with one of the cioss 
heads of the engine 
It IS now becoming 
common to use a small 
engine, distinct fiom 
the main engine, to 
driie the feed-pump, 
and to supply oirculat 
ing watei by a centri- 
fugal pump also dm en 
bj a separate engine 

227 Intheimpiove 
ment of the maiine en 
gine two points are note 
worthy,— 1 eduction in 
the late of consump 
tion of coal par horse- 
pow^ei, and leduction 
in the weight of the 
machine (comprising 
the engine proper and 
the boilers) per horse- 
power The second 
consideration isinsomc 
cases of even more 
moment than the first, 
especially iii war-ships 
Piogiess lias been 
made, in both respects, 
by inciease of steam 
pressuio, and, in the 
second respect espe- 
cially, by increase of 
piston speed Fifty 
years ago the boileis of 
marine engines made 
steam at a pressure of 
about 5 lb per squaie 
inch above that of the 
atmosphere By 1860 
compound engines were 
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m use with pressures ranging from 25 to 40 Ib In 1872 statistics 
collected for nineteen ocean steameis showed that the aveiage con- 
sumption of coal was then 2 11 Ib per H P per hour, the hoiler- 
pressuie 45 to 60 lb, and the mean piston speed about 375 feet per 
minute ^ These weie for the most part two cylinder compound 
engines of the vertical ini erted type Nine years later statistics for 
thirty engines of the same tj^pe showed a consumption of 1 83 ft of 
coal, a mean boiler pressure of 77^ ft, and a mean piston speed of 467 
feet per minute ^ In recent tuple-expansion engines the pressure is 
as high as 165 ft , a piston speed of 700 oi 800 feet pei minute is 
not uncommon in naval engines, and m some cases it has iisen to 


ovei lOOO feet pei minute ® The economy in coal consumption 
brought about by the change fiom double expansion engines work- 
ing at ('■ay) 80 ft to tuple engines at 160 ft or more is vaiionsly 
estimated at from 18 to 25 per cent Much of this is due simply 
to the increased range of tompciature through which the working 
substance is earned , hut ifc appeals that the actual performance ol 
the tuple engine is better than that of the double compound in a 
ratio gieatei than that by which its ideal efficiency— as an engine 
using a widei range of tempeiature— exceeds that of the othei , and 
this IS to be ascribed 
to the same causes as 
have been alieady dis- 
cussed in spealang of 
the advantage of the 
compound over the 
simple engine Apart 
tiom its gieater eco- 
nomy of coal, the tnpla 
( ngine ow es some of its 
practical success to the 
mechanical superiority 
of three driving cianlrn 
ovei two 

228 The i elation of Relation 
weight of machiuery of weight 
to power developed, to power 
and the causes which 
affect this ratio, have 
recently been discussed 
by M essi s llai shall and 
'\Veighton,‘^fromwhose 
paper the following 
faguiesaie taken Be 
foie the introduction 
of triple expansion and 
forced draught the 
weight of engines in 
the mercantile maiine, 
including the boilers 
and the watei in them, 
was 480 ft per I H P 
In the navy this was 
reduced, chiefly by the 
use of lightei framing, 
with the object of 
minimmug weight, to 
360 ft Tuple engines 
of the merchant type, 
withoutforceddraught, 
are only slightly lighter 
than double engines, 
but in naval practice, 
where forced draught, 
gieatlyincreasecL speed, 
and the use of stem for 
frames and working 
parts have combined 
to 1 educe the ratio of 
weight to powei, a 
marked reduction in 
weight IS apparent 
A recent set of vertical 
triple engines, which 
with natnial draught 
indicate 2200 H P , 
and with a dianght 
forced by pressure in 
the stok^ole equal to 
2 inches of watei indi- 
cate 4000 H P , weigh 
undei the latter condi- 
tion (along with the 
hoileis) only 155ft per 
I H P In another set, in wrhich the draught is loiced bj a pres- 
suie of 3 inches, and the cylinders aie only 15J, 24, and 37 inches 
la diameter, with a stroke of 16 inches, the indicated horse power 
IS 4200, and the weight of engines and boilers is 136 ft per I H P 
In these the hmlers are of the locomotive type, and the mean piston 
speed 18 1066 feet pei minute Even these light w eights are sur- 
passed in smaller engines, such as those of torpedo boats In so 
far as this immense development of pow er from a small weight of 
niachineiy is duo to high piston speed, it as secured without loss 
-indeed with some gam— of thermodynamic efficiency; forced 
diaught, however, without a corresponding extension of the heating 
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alternation of strain to wliiela it b subject, a locomotive 
ciank axle is pBcnbarly liable to luptme, and lias to be 
removed after a ceitaia amount of use 

In some locomotives the leading wheels are coupled to Leading 
driving wheels behind them, but it is now geneially pre- wheels 
ferred to have under the front of the engine two or foui 
smaller wheels which do not form part of the diivmg 
system These are carried in a hogie, that is, a small truck Bogie 
upon which the front end of the boiler rests by a swivel- 
pin or plate which allows the bogie to turn, so as to adapt 
itself to curves lu the line, and thus obviate the grinding 
of tyres and dangei of deiailment which would be caused 
by using a long rigid wheel-base The bogie appeals to 
have been of English origin ^ it was brought into geneul 
use in America, and is now common in English as well as 
111 American practice Instead of a four-wheeled bogie, 
a single pair of leading wheels are also used, carried by a 
Bissel pony truck, which has a swing bolster pivoted by a pony 
ladms bar about a point some distance behind the axis of tiudc 
the wheels This has the advantage of combining lateral 
with radial movement of the wheels, both being required 
if the wheel base is to be properly accommodated to tlie 
curve Aiiothei method of getting lateral and ladial Evclml 
freedom is the plan used by Mr Webb of cauying the axle Imv 
leading axle in a box cuived to the arc of a circle, and 
free to slide lateially for a short distance, iiudei the coii- 
tiol of springs, m cuived guides ^ 

231 In inside cylmdei engines the slide-valves aie lie- Valves 
queutly placed back to back in a single valve-chcst betv ecu 

the cylinders The width of the engine within the fiame 
leaves little room foi them there, and they are reduced to 
the flattest possible foiin, iii some cases with split ports, 
half above and half below a partition in a cential hoii- 
zontal plane In some of Mi Sti Dudley’s engines the 
valves aie below the cj^lindcrs, with faces sloping down 
towards the front, while the cylinders themselves slope 
slightly up In many engines the valves work on hori- 
zontal planes above the cylinders , this position is specially 
suitable when Joy's or some other form of radial goal 
IS used instead of the link-motion Eadial valve gcait. 
have the advantage, which is of considerable moment 
in inside-cylmdei engines, that the . 
part of the shafts’ length whicli would 
otherwise be needed foi eecentiics is ' 
available to increase the width of i 
main beaiings and crank-pius, and to 
strengthen the ciank-cheeks Wal- | 
sbaert’s gear is veiy extensively used j 
on Continental locomotives, an cl Joy’s I 
has now been applied to a laige mini- 
ber of British engmes 1 

232 In a powerful locomotive of ' 
the ordmaiy type the cylinders are 
17 to 19 inches in diameter, with a 
stroke of about 26 inches The 
steam pressure is 130 to 175 lb 
The horse-power ranges up to about I 
700 A passenger engine for ex[)ress 
service has driving wheels fiom 7 to 
8 feet m diametei, and weighs, with- 
out the tender, about 40 tons Of 
this neaily 15 tons is borne by each ] 
driving axle ^ 

Fig 138 shows a half section ] 
through the smoke-box and one cyl> J38 — inbldo Cylinder cylinder 

indei of an luside-cylmder engine (of -Locoinotire engine, 
the Midland Eailway), and illustrates how m an engine of 
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suiface, leads to a less effluent expenditiue of fuel "Witli a given 
type of engine there is a ceitain latio of expansion which gives a 
mimnium in the ratio of weight to power , when this ratio of expau 
Sion IS exceeded the engines have to he enlaiged to an extent that 
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more than counteibalances the saving in boilei weight, nhen a 
less latio of expansion is used the hoileis have to be enlaiged to an 
extent that more than counterbalances the i eduction of weight in 
the engine propei ’■ 

XIII LocoMOTivn Encines 

229 The ordinary locomotive consists of a pair of 
direct acting hoiizoiital oi neatly hoiizoiital engines, fixed 
in a rigid frame under the front end of a boiler of the 
type described in § 133, and coupled to the same shaft 
by cranks at right angles, each with a single slide-valve 
worked by a hnk-motion, oi by a foim of radial geai 
The engine is non-condensing, except lu special cases, and 
the exhaust steam, delivered at the base of the funnel 
through a blast- pipe, serves to pioduce a draught of an 
through the fuiuacc In some instances a portion of the 
exhaust steam, amounting to about one-fifth of the whole, 
is diverted to heat the feed-water In tank engmes the 
feed-water is earned in tanka on the engine itself , m other 
engines it is carried behind iii a tender 

230 On the shaft are a pair of driving-wheels, whose 
frictional adhesion to the lails furnishes the necessary 
tractive force In some engines a single pair of driving- 
wheels are used , in many moie a gieater tractive force is 
secured by having two equal driving wheels on each side, 
connected by a coupling rod between pins on the outside 
of the wheels In goods engines a still greatoi pioportion 
of the whole weight is utilized to give tractive force by 
coupling three and even four wheels on each side These 
arrangements are distinguished by the teims “fom- 
coupled,” “six-coupled,” and “ eight coupled ” applied to 
the engines In %nside-cylmder engines the cylinders aie 
placed side by side witlnii the frame of the engine, and 
their connecting-rods woik ou cianks in the driving shaft 
In oMhide cylmdei engines the cylinders are spread apart 
far enough to lie outside the frame of the engine, and to 
work on ciank-pins on. the outsides of the driving wheels 
This dispenses with the cranked axle, which is the weakest 
part of a locomotive engine Owing to the fiequent 

> On the (lenaal subject of maiina engines, lefcienco should be mailo to lii A 
E ScaLc>n’sj)/rt!ma7 ofxUanneHwimeiivigtMli R Sennett's Tfeatiseon the Mm 
tns Stecin Hiujine , and to Hi W II lU\/s Recent Pi aettestn Vat tneittgineeiiitg 


^Mtn Ptoe Just £7.^, vol lili 3, p 60 ^ Pne Inst Mezh J&ig.lSS® 

4 I'm account of many details in lecent English pi aotleo in locomotive build 
ing, lefoitnco should be made to a valuable pupei by Mi Sti Dudley, and a discus 
sionuponit(Jf«« J>/oc Inst G JS ,lxxx\) 
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this type the cylinders are situated isrith regard to the 
frame, which consists of a single pan of steel plates, ex- 
tending from end to end and united by other transverse 
plates, one of which, called the motion-plate, gi\es support 
to the guide-bars, and another holds the draw-bar Another 
form of frame is built up of two longitudinal plates on each 
side In the engine illustrated the valves are above the 
cylinders, and are worked by Joy’s gear A bogie tiuck ap- 
]jears m section below the engine S is the steam-pipe, and 
B the blast-pipe, which is tapered m the fore-and-aft plane 

233 The ontside-cylinder tjpe is adopted by seveial 
Biitish makers , in America it is univer^sal Theie the 
cyhnders are in castings which are 
bolted together to form a saddle on 
which the bottom of the smoke bos 
sits The slide-valves are on the 
tops of the cylinders, and are woiked 
through rocbng levels fiom an ordi- 
nary Imk-motion Other features 
by which American practice is dis- 
tinguished are the use of bars in- 
stead of plates for the fiaraes, of 
cast-iron wheels with chilled rims 
instead of wrought-iion wheels with 
steel urns shiunk oi forced on, and 
steel fire-bos.es and wrought-iron 
tubes instead of copper fire-boxes 
and brass tubes Fig 139, which 
IS a half section through one oyl- 
indei of an American locomotive, no ’ si -American Outside 
by the Balwin Company of Phila- Cjimacriocomotne 
delpliia, shows the position of the cylinders and valves. 

234 Locomotive engines have been compounded in 


several ways In 1878 M A Mallet ^ introduced, on the 
Bayonne and Biarritz Badway, a type of compound loco Com- 
motive m which one small high-pressure cylinder and one poun*! 
large low-pressure cylinder were used in place of the two 
equal cylmders of a common locomotive Outside cylinders 
weie used in the first instance, but Mallet’s system is aLo 
applied to inside-cylindei engines The pipe from the 
high to the low-pressure cylmdei takes a winding course 
through the smoke-box , this gives a sufficient volume of 
intermediate receivei, and also dues the steam befoie it 
enteis the large cybnder A reducing valve is provided 
through which steam of a pressure lower than that of the 
boiler can be admitted diiect to the low-pressure cylmdei 
to facilitate starting The reversing gear is arranged to 
act on both cylinders by one movement, and also to permit 
a separate adjustment of the cut-off m each Engines on 
MaUet’s system have been successfully used on other Con- 
tinental railways and in India, in some instances by con- 
version from the non-compound form ^ His plan has the 
advantage of permitting this (in certain cases), and of re- 
quiimg scarcely any more working parts than are needed 
in a common locomotive, but it gives an unsymmetucal 
engine He has also proposed an engine witli four 
cylinders, — one high-pressure cylinder tandem with one 
low-pressure cylinder on each side Another symmetrical 
form has been used, m which a pan of outside high- 
pressure cylinders are compounded with a pair of inside 
low pressure cylmders 

235 The most important expeiiment yet made in the "Welib’s 
compounding of locomotives is that which MrE "W Webb, system 
of the London and Horth-Webtern Eailway, has been 
conducting on a large scale since 1881 ^ In Mr Webb’s 
system three cylmdei s are used Two equal high-pressure 
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cylinders are fixed outside the fiames, and drive the rear 
driving axle by crank-pins at rigbt angles to one anothei 
A single low-pressure cylinder of very large size is set 
beneath the smoke-hox, and diives a crank in the middle 
of the forward driving axle The driving axles aie not 
coupled, and the phase relation of the low-piessure to the 
high-pressuie stroke is liable to alter through unequal 
slip on the part of the wheels This, however, is of no 
material consequence, on account of the large size of the 
intermediate receiver and the unifoimity with which 
the two high-pressure cylmdeis deliver steam to it The 
receiver is formed, as m M Mallet’s arrangement, by lead- 
ing long connecting pipes through the smoke-box All 
three slide-valves are worked by Joy’s geai Those of the 
low-pressure cylmders are placed below the cyhnders (au 
arrangement which has the advantage of letting the valve 
fall away from the port-face when the engine is running 
down hill with the steam-valve closed), the valve of the 
large cylinder is above it The arrangement is completely 
symmetrical , it has the important mechamcal advantage 
of dispensing with coupling rods, while retaining the 


greatei tractive power of four drivers , only one axle is 
cranked, and that with a single crank m the centre, which 
leaves ample room for long bearings A plan of Mr 
Webb’s engine, bait in section, is given iii fig 140 The 
results of Mr Webb’s experiments have been, in his judg- 
ment, so satisfactory that foi express passenger seivice he 
IS now building engines only of the compound type In 
some receut examples the small cylinders are 14 inches, 
and the large cylinder 30 inches in diameter, with a stroke 
of 24 inches, and the boiler pressure is 175 lb Engines 
of the same type aie also being intioduced in India, South 
America, and the continent of Europe 
236 Experiments on the saving of fuel by compound- 
ing locomotives point to an economy of from 10 to 20 per 
cent It may be expected, for reasons wbicb have been 
discussed above, that a compound engme, even when 
working at the high speed of a locomotive, will have a 
somewhat higher effici ency than a non-compound engine 

1 Pi oc Inst Mech Eng , 1679 

2 Von Bomes, Ztstlu des Vet dmUcher Ingenieure, 1880 , SandUoid, Proc 
Jnsl Mech Eng , 1886 

* See Proc Inst Mech Eng , 1883 , also Engines mg, May 1885 
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But, apart fxom tins, an important meut of the compound 
system is that, -while it absolutely prevents the grade of 
expansion fiom being reduced below a certain mimmumj 
depending on the ratio of cylinder volumes, it also peimits 
a comparatively high degree of expansion, which m an 
ordinary locomotive would involve the use of specially 
large cylinders and a separata cut-off vabe Experiments 
on the steam-jaeketing of locomotive cylinders have not 
hitherto been attended by success 
Tram-ffaj 237 Ttamway locomoiivc^ for the most pait resemble 
loco- railway locomotives in the geneial features of their design 
motives boiler IS of the usual locomotive type A pair of 
cylinders in front, either inside or outbids the fiames, are 
connected directly to the hindmost of two coupled driving 
axles Owing to the bmallness of the driving-wheels, the 
axles lie near the road, and the cylinders are set sloping at 
a considerable angle upwards to keep them clear of diit 
To prevent the discharge of steam into the atmosphere, 
the exhaust steam is often led into an atraospheiic con- 
denser, consisting of a laige number of pipes set on the 
top of the engine, and exposed to fiee contact with the 
ail In some instances the common locomotive type is 
widely departed from a mixed vertical and horizontal 
boiler is used, and the engine is connected to the dnving 
axle by worm-wheel oi other gear, oi by a locking lever 
between the connecting-rod and the crank ’■ 

Pirelesi 238 In the “ fii ©less ” tiamway locomotive of M L6on 
loco- Francq, a reseivoir which takes the place of an ordinal y 
boilei is charged at the beginning of the jouiney with 
water heated under pressure by injecting steam fiom 
stationary boilers at a pressure of 15 atmospheies The 
theimal capacity of the watet is sufficient — without fmthei 
addition of heat— to supply steam to the engine during 
the journey, at a pressure which gradually falls off ^ The 
system has not come into general use 
239 Several forms of tramway engine have been devised 
in which the motive power is supplied by compressed air ^ 
In the Mekarski system the compressed aii, on its way 
fiom the reservoir to the cyluideis, passes through a vessel 
containing hot water and steam under piessure (chaiged, 
as in Francq’s system, by injecting steam at a station) 
In this way the an is heated, and may then expand in the 
cylinder without having its temperatuie lowered to an 
objectionable degree 

Traction 24:0 Steam j oacl-looomohves or tiaction-engines have 
engines usually a boiler of the locomotive typo, with a cylinder oi 
compound pair of cylinders, generally on the top, duving 
a shaft from which motion is taken by a geaiing chain or 
spur-wheels to a single driving axle at the fiie-box end 
The engine is steered by means of a leading axle, whose 
direction is controlled by a hand-wheel and cham-goai 
To facilitate rapid tmning the driving-wheels are connected 
to tlieir axle by a differential or compensating gear which 
allows them to revolve at different speeds This is a set 
of foui bevel-wheels like White’s dynamometer coupling 
the outside bevel-wheels aie attached to the diiving- 
wheels, the intermediate ones, which gear with these, 
turn in bearings in a revolving wheel driven by the 
engine So long as both driving-wheels are equally 
resisted both aie driven at the same speed, but if one is 
retarded (as the inner wheel is m tuinuig a curve) it acts 
to some extent as a fiilcrnm to the bevel gear, and the 
outer wheel takes a greater shaie of the motion An 
impoitant feature m traction engines is the elasticity of 
the dnving- wheels Many devices have been employed, 

paitly to give the wheels an extended tread, or arc of 
contact with the giouiid, and partly to avoid shocks m 
passing over lough ground Both objects are accomplished 



by Mr B W. Thomson’s plan of suiioundmg each wheel 
with a thick tyre of india rubber, protected on the outside 
by an armoui of small plates In most modem traction- 
engines the iim IS itself rigid, but is connected to the nave 
thiough a system of spiings which allow it to take up an 
eccentric position, and the tyies have skew bars on the 
surface to increase then adhesion to the road 
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241 Under this head we may include all heat-engines An and 
in winch the working substance is air, oi the gaseous pro- gas 
ducts of the combustion of fuel and air, whether the fuel ™snies 
he itself solid, liquid, oi gaseous When au alone forms 

the working substance, it receives heat from an external 
furnace by conduction through the walls of a containing 
vessel, as the working substance m the steam-engine takes 
m heat through the shell of the boiler An engine sup- 
plied with heat m this way may be called au eautemal- 
comlmtion engine, to di«tinguisli it from a very impoitant 
class of engines in which the combustion which supplies 
heat occurs within a closed chamber containing the woik- 
uig substance The oidmaiy coal-gas explosive engine is 
the most common type of internal-comhusticm engine 

242 Compaied with an engine using satmatecl steam, 
ail and gas engines have the important advantage that the 
tempeiature and the piessure of the woiking substance 
are independent of one anothei Hence it becomes pos- 
sible to use an upper limit of tempeiatiue greatly Ingliei 
than in the ordinary steam-engine, and if the lowei limit 
is not correspondingly raised an inciease of theimodynamic 
efficiency results It is true that the same advantage 
might be obtained m the case of steam, by excessive super- 
heating, but this would mean substantially tlio convetsion 
of the engine into the type we aie now consideung, the 
woiking substance being then steam gas 


243 A simple, thcimodyuauiically perfect fwm of oxteinal 
combustion au-engme W’ould be one lollowung Oaiuot’s cycle (§ 40), 
in wliicli heat is leeeived while the air is at the highest tempera 
tnie Ti, the .in meatuvlule expanding isotheimally After this the 
supply of heat is stopped, and the au is allowed to expand adia- 
batieally until its tempeiatiue falls to the lower extreme tj 
A t this it IS compiessed isothormally, giving out heat andimally 
tlie cycle is completed by adiabatic compiessiou, which lestoios the 
initial high tempeiatuie tj 

244 111 place of adiabatic expansion as a means of changing the Stirling’s 
temperatuie fiom to we may follow Stuhng’s plan (g 6i) of air- 

stonng the heat in a lo engine 
gpiipiatoi, fiom winch it 
will aftei wauls be taken 
up and so pioduco the 
elevation of tcmpoiature 
fiom Ta to Tj which in 
the above cycle was per- 
f 01 mod by adiabatic com 
piession 

Stilling’s an engine, in xvliioh the 
action appioxmiatcd to the poifect 
cycle descubed in § 54, is diagumiatic- 
ally shown in fig 141 A is a closed 
vessel coutaimngaii, externally heated 
by a furnace beneath it A jupe fiom 
the top of A leads to the working oyl- 
mdei n At the top of A is a refn- 
gpiator 0, consisting of pipes thiough 
I winch cold ivatei cii dilates In A 
[ theio IS a displacei pluugei D, win oh 
IS duven by the engine , when this is 
raised the air ni A is heated, wheieas 
when D is lowoied the air in A is 
I brought into contact with the refiigor- 
atoi and cooled On its -w ay fiom the 
hottom to the top of A, oi mce versa, 
the on must pass thiough an anuulai hmng of wiie-gau 40 E This 
13 the legeneratoi At the hegimnug of the cycle D is up The 
an IS then lecemng heal at tj, and is expanding isothermally , this 
IS the first stage m § 64 Then the plunger D descends The an 
IS driven tluough the legenoratoi, where it dejwsits heat, and its 
temperature on emerging at the top is Kext, the woiking- 
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piston makes its doivn stroke (in tke actual engine tke •noiking 
c^lindei i?as double acting, another heating icssil, picciscly like 
A, being connected uith the cylinder B aboic the piston), this com 
pi esses the air isotheimally the heat producid by compression being 
taken up by C Finally the jilungei is laised, and the woikingair 
again passes through the regeneiatoi, taking up the heat it left 
theie, and using to ti The t^heoietical indicatoi diagiani has been 
given m fig 13 

245 The actual foims in irhich Stirling’s engine nsedaie 
de:,cubed in two patents by R A J Stirling (1827 and 1840i) An 
impoitant featme in them was that the an was compiessed (hj 
means of a pump) to a pressure greatly above that of the atmo 
spliei e Stirlin g’s cycle is tlieoi etically perfect w hatever the density 
ot the working air, and compiession did not m his case increase what 
may he called the theoretical theimod}Tianiic efficiency It did, 
howevei, very greatly mciease the mechanical efficiency, and also, 
wliat IS of special importance, it increased the amount of pouei 
yielded by an engine of given size To see this it is sufficient to 
consider that with compiessed air a gieatei amount of heat was 
dealt with in each stioke of the engine, and theiefore a gieatei 
amount of work was pi educed Practically it also inci eased the 
thermodynamic efficiency by lediicing the latio of the heat wasted 
hy external conduction and ladiation to the whole heat 

A double acting Stirling engine of 50 1 H P , u'-ed in 1843 at the 
Dundee foundiy, appears to have lealized an efficiency of 0 3, and, 
notwithstanding veiy inadequate means of heating the an, con- 
sumed only 1 7 lb of coal per I H P pei houi ^ This engine le 
raamed at work foi tliieo jears, but was finally abandoned on 
account of the failuie of the lieating vessels In some foims of 
Stirling’s enmne the regeneiator was a separate vessel, in others 
the plungei D was itself constmeted to serve as legeiieiatoi hy 
tilling it with wire gauze and leaving holes at top and bottom foi 
the passage of the air thiough it 

Encsson’s 246 Another mode of using the regenerator was intiodiieedm 
air- America by Ericsson, in an engine which also failed, partly because 

engme the heating surfaces became burnt, and partly because their area was 

insufficient In Eiicsson’s engine the temperatuie of the woiking 
suhstanco is changed (bypassing through the legeneiatoi) while 
the pleasure remains constant Cold an is compiessed by a pnmp 
into a leceiver, from which it passes through a legeneiatoi into the 
working cylinder In so passing it absoihs heat from the regene 
ratoi and expands The an m the cy lindei is then fuithei expanded 
h^ taking in heat fiom a furnace under the cylmdci The cycle is 
completed hy the dischaige of tbe an through the legenciatoi The 
ludicatoi diagram approximates to a foiiii bounded by two isotliei- 
nials and two lines of constant piessiiie ® 

247 Exteiually-heated an engines are now employed only for 
very small powers— fiom a fiactioii of 1 H P uji to about 3 H P 
Powerful engines of this type are impiacticahle on account of then 
lelatively enormous bulk Those that aie now inamifactuied 
lesemble the oiiginal Stilling engme veiy closely in the mam 
features of their action, and comprise essentially the same oigaus * 
Internal 248 Iixtetml-combrntion engines form a tirmoie impoi tant class 
combus- of motors The earliest examiile of this class appeals to have been 
tion the hot-air engine of Sir Geoige Cayley,® of which kyenham’s® and 
engines Buckett's^ engines are leeent forms In these engines coal or coke 
IS burnt under pressure in a closed chamber, to which the fuel is 
fed through a species of aii-lock An for combustion is supplied 
by a compiessingpump, and the engine is goveined hy means of a 
distiibuting yalye 11111011 supplies a gieatei 01 less piopoition of the 
ail below the file as the engine 11ms slow 01 fast The products of 
combustion, whose volume is inci eased by then use m tempera 
tuie, pass into a woiking cyliiidei, laisiiig the piston "When a 
certain fi action of the stioke is over the siippdy of hot gas is 
stopped, and the gases lu the cyliiidei expand, doing more work 
and becoming reduced in temperatme During the return stroke 
they are discharged into the atmospliere, and the pump takes in a 
flesh supply of air Fig 142 is a diagiani section of the Biiekett 
engine A is the working piston, the foim of which is such as to 
pioteet the tight sliding surface (at the top) from contact with 
the hot gases , B is the compressing pump, C the valve by which the 
governor regulates the rate at which fuel is consumed, and D the 
air-lock through which fuel is supplied 

249 In engines of this class the degree to winch the action is 
tlieimodjmamically efficient depends very laigely on the amount 
of cooling the gases undergo by adiabatic or nearly adiabatic 
expansion under the woiking piston Without a laige latio of 
expansion the theimod3mamic advantage of a high initial tem- 

1 The 1827 patent is lepiodnced in P Jenlun’s Lictureon Gas and Calonc 
Engines, Jnst Civ finp , Heat Lectures, 18S3-84 See also il/«i Ft oe Inst CE, 
1815 and 1854 

2 See Eankme’s Steam Ename, p 367 The consumption per hiake E P was 
much gieater 

s Foi a diagram of Ericsson’s engine see Rankme’s SteaniEngm, 01 Froc Inst 
Meeh Eng , 1873 

4 Poi clescnption of Rohmsou's, Bailey’s, and. Rida’s hot air engines see 
E Jenkw’s lecture, loe at 

6 EioMson's Art Journal, 1807 6 Pioc Inst Mech Eng , 1873 

tF Jenkin, Zoo ett Fig 142 is taken from this pape” 


peratuie is lost , but, as the gases have to be discharged at atmo 
spheiic pnessuie, a laige laho of expansion is possible only wlien 
theie is much initial compiession Compiession 13 therefore an 



Fig 142 —Buikett Engine 


essential condition, without which a heat engine of this type can 
not he made efficient It is also, as has alieady been pointed out, 
essential in all an engines to the development of a fair amount of 
powei by an engine of moderate bulk 

250 Inteinal eombusuon engines using solid fuel have hitheito Petio- 
been little used, and that only foi small poweis Seveial small leum 
engines employ liquid fuel (namely, petioleum) injected in a state engines 
of sprav, 01 even vapouzed before enteiing the combustion chamber 

In some foims, of which the Brayton petioleum engine is a type, 
combustion occurs as the fuel is injected , in otheis the action 
appioaelies closely that of cjascngim, that is to say, of engines Gas 
in which fuel (generally coal gas) is srqiplied in a peifictly gaseous engines 
state, and is bmirt in a moie oi less explosive niannei These 
last are the only heat engines that have as yet enteied into seiious 
competition with steam engmes 

251 The eailiest gas-engine to be bioiight into piactical use Lenoii 
was that of Leuoii (1860) Duung the fiist pait ot the stioke air 

and gas, in pi oprortions suitable foi combustion, weie diawii into 
the cylindei At about half stioke the inlet valve dosed, and 
the mixture was immediately exploded by an electuc spaik The 
lieated prioducts of combustion then did woik on the piston dur- 
ing the lemainder of the foiward stioke, and wore expelled during 
the back stioke The engine was double acting, and the cylinder 
was prevented from hecoming excessively heated by a casing through 
which water was kept ciiculatuig The water-jacket has been re 
tamed in nearly all latei gas engines 

An indicator diagram fiom a Lenoir engine is shown in fig 14S ® 

After explosion the line falls, partly from expansion, and partly 
from the cooling action of the cylinder w alls , 
on tho othei hand, its level is to some extent 
maintained by the phenomenon of after bnin- 
ing, which will be discussed latei In this 
engine, chiefly because theie was no corapies Pig 143— Lenoir Engine 
Sion, the heat lemoved hy the water jacket Diagiam 
hoie an exceedingly laige piopoition to the whole heat, and the 
offimeucy was compaiatively low, about 95 cubic feet of gas were 
used pei hoise power pei lioui Hiigoii’s engine, introduced five Hugon 
yeais Utei, was a iion-compiessive engine very similai to Leiioii’s 
A novel featme m it was tho injection of a jet of cold w atei to keep 
the eylmdei from hecoming too hot These engines aie now 
obsolete , the type they belonged to, in which the mixture is not 
compiessed befoie exjilosion, is now represented hy one small 
engine — BxsclioITs— -the mechanical simplicity of which atones for Bischoff, 
its comparatively wasteful action in certain cases wdicre but little 
power is lequired 

252 In 1866 Otto and Langen introduced a curious en Otto and 
gme,® which, as to economy of gas, was distinctly sujierior to Langen 
its predecessors Like them it did not use compression The 
explosion occurred early m the stroke, in a vertical cylinder, 
undei a piston which was free to rise without doing work 

on the engine shaft The piston lose with great velocity, 
so that the expansion was much more nearly adiabatic 
than m eailier engmes Then after the piston W reached 
the top of its range the gases cooled, and then pressure 
fell below that of the atmosphere , the piston consequently 

* Slide, Jour FranUvn Inst , 1866 

9 jProc Insl Mech Eng, 1875 
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came down, tins time m gear witli the shaft, and doing is intioduced, with the effect of allowing an explosion to 
work The burnt gases were discharged during the last take place in the working cylinder once in eveiy revolution 
part of the down stroke A fiiction-coupling allowed the As in Otto’s, theie is a large clearance space behind the 
piston to be automatically thiown out of gear when nsing, piston, and the mixture is compressed into this space by the 
and into gear when descending This “atmospheric” gas backward movement of the working piston The peculiar- 
engine used about 40 cubic feet of gas per horse-powei ity of the engine lies in the manner in which the charge is 
per hour, and came into somewhat extensive use in spite introduced As the piston advances aftei an explosion it 
of its noisy and spasmodic action After a few years it uncovers exhaust ports in the sides of the cylinder, close 
was displaced by a greatly improved type, in which the to the end of its forward stroke While it is passing the 
direct action of Lenoir’s engine was restored, but the gases dead-point there the plunger of the charging cylinder 
were compressed before ignition (which has meanwhile taken in a mixture of gas and air) 

Ottob 253 Dr Oreo’s “silent” engine, introduced m 1876, deliveis this mixture into the cylinder, driving the pioducts 
engiBe the first successful motor of the modern tj pe It is a of the previous combustion out of the cylinder through 
single-acting engine, generally horizontal in form, and the the exhaust ports The charging cylinder is so ananged 
explosive mixture is compressed m the working cyhnder that the fiist part of the chaige consists almost wholly of 
itself This 13 done by making the cycle of the action au, and this is followed by the explosive mixture of gas 
extend through two revolutions of the engme During and air The working piston then letuins, closing the 
the first forward stroke gas and air are drawn in by the exhaust ports and compressing the mixture, which is 
piston During the first back-stroke the mixture is com- ignited after compression by means of a slide-valve similai 
pressed into a laige clearance space at the end of the to Otro’s In Otto’s engme the explosive mixtuie is 
cylinder The mixtuie is then ignited, and the second diluted, and the sharpness of the explosion thereby reduced, 
forward stroke (which is the only woiking stioke m the by the residue of burnt pioducts which fill the clearance 
cycle) is performed under the piessure of the heated pro- space at the end of the discharge stioko In Clerk’s en- 
duefcs of combustion Duiing the second back-stioko the gine the mixture is diluted by an excess of air. It does 
products are dischaiged, with the exception of so much as not appear that this difference has any material effect on 
remains in the clearance space, which serves to dilute the the action 

explosive mixture in the next cycle The principal parts 255 Ovei 20,000 Otto engines are now in use, of power 
of Otto’s engine (as made by Messrs Ciossley) are shown langing up to about 40 H P Besides the engines which 
m the diagram section, fig 144 The cylinder is kept have been named, others are manufactured m which the 

opeiations are essentially of the same kind, though m 
some cases the mechanical details aie widely vaued 
In one of these, Mi Atkinson’s ingenious “differen- 
tial” engine, the woiking chamber consists of the 
space between two pistons working m one cylnidei 
During exhaust the pistons come close together , they 
recede fiom each other to take in a fiesli chaige , 
they approach for compression , and finally they re- 
cede again very lapidly and farther than before, after 
Ignition of the mixture, thus giving a compaiatively 
large ratio of expansion At the same time, by mov- 
ing bodily along through the cylinder, the pistons 
uncover admission and exhaust ports and an ignition- 
explosion Its volume is usually about two-thirds of the tube, which is kept peimanently incandescent 
stroke, or 40 per cent of the whole volume to whicli the 256 If the explosion of a gaseous mixture weie practi- Tlieo- 
gases afterwards expand C is the exhaust-valve, which is cally instantaneous, producing at once all the heat due to istical 
opened during the second back-stroke of each cycle Gas the chemical leaction, and if the expansion and compres- 
and air are admitted at D, through a slide-valve E, which siou weie adiabatic, the theoretical indicator diagram of of 
reciprocates once in each complete cycle of two revolutions an engme of the Otto type would have the form shown in engme, 
This slide-valve is shown to a larger scale in fig 145, in z? fig 146 OA represents the volume of 

the position it occupies while gas i clearance , AB is the admission, at atmo- 

is entering from g and an fiom \ spheric pressure , BO is the compression 

a To Ignite the mixtme a gas- \ (which is assumed to be adiabatic) , CD is 

jet IS kept burning ate In the v! the rise of pressuie caused by 

slide-valve there is an igniting explosion , DE is adiabatic ex- 
port c/, which is supplied with gas J pansion during the woiking 

from a groove 111 the cover As the slide moves towards j stroke , and EBA is the exhaust. 

the right, the igniting port d cairies a flame from c to D i a The height of the point D above 

Just before reaching D a little of the corapiessed mixture ripr 14 g C may be calculated when vve 

from the cylinder enters the igniting poit by a small open- loiow tho temper ature at C (an element of considerable 
ing which does not appear in the figure, and by the time uncertainty in practice), the specific heat (at constant vol- 
D is reached the contents of cZ aie so much laised m pics- time) of the burnt mixture, tlie amount of heat evolved by 
sure by their own combustion that a tongue of flame shoots explosion, and the change of specific density duo to the 
into the cylinder, firing the mixture there The speed is change of chemical constitution which explosion brings 
regulated by a centrifugal governoi, winch cuts off the sup- about With, the proportion of coal-gas and air ordinarily 
ply of gas when the speed exceeds a certain limit In some employed this last consideration may generally be neg- 
small Otto engines of leeent construction the inertia of a lected, as the volume of the products would differ by less 
reciprocatmgpieceisusedmsteadof the inertia of revolving than 2 per cent from the volume of the mixture before 
pieces to effect the same end explosion if both weie reduced to tho same pressure and 

Clerk’s 254 In Mr Cleik’s engine the cycle of operations is temperature 

engine essentially the same as in Otto’s, but a charging cyhnder 257 The rise of pressure observed in the indicator 
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147 —Otto Engine Diagiam 


diagrams of gas engines is found to be in all cases much 
less than the calculated rise of pressme wbicb would be 
caused by a strictly instantaneous explosion An actual 
diagram from an Otto engine working in its normal 
manner is given m fig 147, where the reference lettero 
distinguish the parts of a complete cycle, 
as in fig 146 It shows a rapid rise of 
pressure on explosion, so rapid that the -vol- 
nme has not very materially altered when 
the maximum of 
pressure is reached , 
and the specific heat 
at constant volume 
may theiefore be 
used without serious 
error in calculating 
the amount of heat which this rise accounts for When 
this calculation is niade,^ it turns out that only about 60 
01 70 pel cent of the potential heat of combustion in the 
mixtuie IS required to produce the rise of temperatme 
coiiespondmg to the point of greatest pressure The le- 
maiuder continues to be slowly evolved during the subse- 
quent expansion of the hot gases The piocess of com- 
bustion— a term evidently more appropriate than explosion 
— IS essentially gradual , when ignition takes place it be 
gins rapidly, but it continues to go on at a dimimsking 
rate throughout the stroke That part which takes place 
aftei the maximum pressure is passed is the phenomenon 
of after-buinmg to which allusion has been made above 

258 The existence of “aftei -burning” is pioved not only 
by the fact that the maximum pressure after ignition is 
much less than it would be if combustion weie then com- 
plete, but also by the form w’hich the cuive of subsequent 
expansion takes Duimg expansion the gases are losing 
much heat by conduction through the cyluidei walls The 
water-jacket absorbs rathei more than half of the whole 
heat developed m the engine, ^ and the gieatei part of this 
is of course taken up from the gases daring the woibng 
stroke Notwithstanding this loss, the curve of expansion 
does not fall much below the adiabatic cuive , in some 
cases it even lies higher than the adiabatic carve This 
shows that the loss to the sides of the eyhuder is being 
made up by continued development of heat within the 
gas The piocess of combustion is especially protracted 
when the explosive mixture is weak m gas , the point of 

maximum pressure then comes 
late m the stroke , and it is 
\ probable that the products 
Fia 148 -Otto discharged lU the 

^veaii. e\pios«einistvie exh a ust contain some incom- 

pletely-burnt fuel Fig 148 IS the indicator diagram of 
an Otto engine supplied with a mixture containing an ex- 
ceptionally large proportion of air it exhibits well the 
very gradual character of the explosion in such a case 

259 Much light has been thrown on this subject by 
the experiments of Mr Clerk, who has exploded mixtures 
of gas and air, and also mixtures of hydrogen and air, in 
a closed vessel furnished with an apparatus for recording 
the time rate of variation of pressure In these expeii- 
ments the pressure fell after the explosion only on account 
of the cooling action of the containing walls The tem- 
perature before ignition being known, it became possible 
to calculate from the diagrams of pressure the highest 
temperature reached during combustion (on the assump- 
tion that the specific heat of the gases remained unchanged 


1 See two Important papers Tby Mr Dugald Cleric, “ On the Theory of the Gas 
Engine,” and “ On the Explosion of Homogeneous Gaseous Mixtui es," Ifm Pioc 
iMt C , 1882 and 1886 Kefeiencesiiould also he made, on the subject of gav 
engines geneially, to Mi Cleik s book, The Qas-Bngvee, 1S86 

2 Oleik, ?oo (Ai Also, Biooks and Stewaid, Ton SoilrarnTt Eng jl/iig,1883, 
Ayrton and Pen y, TM Mag , Jul> 1884, Slaby, Rcpoit quoted m P Jenkm’s 
Lecture, Inst. C E , 1884 


at high tempeiatures), and to compare this with the tem- 
peratuie which would have been produced had combustion 
been at once complete Mixtures of gas and air were 
exploded, the pioportion of gas varying fiom to ^ and 
the highest temperature pioduced was generally a little 
more than half that which would have been reached by 
instantaneous combustion of the mixture With the best 
proportion of coal gas to air (1 to 6 or 7) the greatest 
piesauie and hottest state was found one twentieth of a 
second after ignition, and the temperature was then 1800° 

C , — instead of 3800°, which would have been the value 
bad all the heat been at once evolved With the weakest 
mixtures about half a second was taken to reach a maxi- 
mum of temperatme, and its value was 800° C, instead 
of 1800° C In this case, however, the degree of com- 
pleteness of the combustion is not fairly shown by a com- 
parison of these temperatuies, since much cooling occurred 
durmg the relatively long interval that preceded the 
instant of greatest pressure 

260 To explain the phenomenon of after-burning oi Dissocm- 
delayed combustion, it has been supposed that the high tion 
temperatme to which the gases are laised in the first 
stages of the explosion prevents union fiom being com- 
pleted,— just as high temperature would dissociate the 
burnt gases were they already in chemical union,— until 

the fall of temperature by expansion and by the cooling 
action of the cybnder walls allows the piocess of union to 
go on The maximum temperatme attained in the gas- 
engine IS high enough to cause a perceptible amount of 
dissociation of the burnt products , it may theiefore be 
admitted that this explanation of delated combustion is to 
some extent true On the other hand, the phenomenon 
is most noticeable with mixtures w^eak lu gas, in which 
the maximum temperature reached is low, and the dis- 
sociation effect lb coirespondmgly small It appears, 
therefore, that dissociation is not the main cause ot the 
action, apait from it the process of combustion of a 
gaseous mixture is gradual, beginning fast and going on 
at a contmnously-dimuiishing late as the combustible 
mixture becomes more and more diluted by the portions 
already burnt If the mixture is much diluted to begin 
with, the process is comparatively slow from the first 

261 Much stress has been laid by some makers of gas- Stratifi- 
engines on the desirability of having a stratified mixtuie catioa 
of gases in the cylinder, with a part rich m gas near the 
Ignition port and a greater proportion of residual product 

or air near the piston It has even been supposed that 
stratification of the gases is the cause of their graduil 
combustion Mi Clerk^s expeiiments are conclusive 
against this , the mixtures he used, which gave in seme 
cases very gradual explosions, were allowed to stand long 
enough to become sensibly homogeneous In dealing with 
weak mixtures it is no doubt of advantage to have a small 
quantity of richei fluid close to the igniting poit to start 
the Ignition of the rest, — but beyond this stratification 
has probably little or no value And it may be questioned 
whether, in the oidinary working of a gas-engine, any 
general stratification can occur, when account is taken of 
the commotion which the air and gas cause as they rush into 
the cyhndei at a speed exceeding that of an express tram 

262 A compression gas-engine of the Otto type burns Efficiency 
from 20 to 25 cubic feet of coal-gas per hour per indicated 
horse-power Good coal-gas has a heating power equiva- 

lent to about 500,000 foot-pounds per cubic foot, and 
hence, with a consumption of 20 cubic feet the efficiency 
which the engine realizes is nearly 0 2 The efficiency of 
a large steam-engine is about 0 14, and in steam-engines 
that are small enough to be fairly compared with actual 
gas-engines the efficiency is not more than 0 1 The 
supenonty of gas engines over steam-engines, from the 
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tliermodynamie poinfc of view, is well bliowii by comparing 
their consumption of fuel In the steam, engine w e 
in good engines of laige size a coiibamptioii of 2 tt) oi Si 
of coal per I H P per hour, and by triple expansion this 
IS reduced m large maiine engines to about Ij ft On 
the other hand, m small-powei engines the consumption 
is at least 2^ Ib, and is geueially 3 tt> oi moie When Mr 
Douson’s cheap gas,i which is pioduced by passing a 
mixture of superheated steam, and an through led-hot 
anthiacite, is used to diive au Otto engine, the consump- 
tion of coal has been found to be only lift per I H P 
per hour, oi less than halt the amount used by a steam- 
engine of similai size What gives this comparison 
additional interest is the fact that the gas-piodutei foi a 
40 or 60 HP engine need not take up moie space than 
the boilei of a steam-engine of the same powei 

263 In auothei sense the gas-engine is much less 
perfect than the steam-engine The actual efficiency of 
the latter is about half the ideal efficiency which a peifecb 
engine would show when woiking through the same range 
of tempeiature In the gas-engine the actual is less than 
one-fourth of the ideal efficiency Taking the highest 
temperature as 1900'* 0 —a value reached in some of 
Mr Clerk’s experiments— and the lowest temperature as 
IS'’ 0 , the efficiency of a perfect engine wodd be 0 87, 
while that of the actual engine is 0 2 This only means 
that the gas engine has all the greatei margin for future 
impTOvemeat 

264 At piesent the main causes of waste in gas-engines | 
are the action of the sides of the cyhndei and the water- 
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jacket, and the high tempeiatuie of the exhaust gases 
The water-jachet absorbs about half the whole heat, only 
to keep the cylinder cool enough to permit of lubiication 
The waste gases aie discharged at a temperature of about 
420’ 0 , and so carry away a laige amount of heat which 
might m part be saved by having a gieatei latio of expan- 
bion, or by the use of a regeneiatoi Another souice of 
theimodynamic imperfection is the aftei-bnimng, which 
gives heat to the working substance at a temperatuie 
lower than the maxnnura 

In au engine constructed by the late Sii William Siemens 
it was attempted to do away with or reduce the two mam 
causes of loss — (l)by using a sepaiafco combustion-chamber, 
distinct from the cylmdei in which the piston worked, and 
(2) by passing the exhaust gases through a legeneratm, 
which aftei wards gave up heat to the incoming air and gas -i 
The late Prof Pleemmg Jenkiu endeavoured to attain the 
same ends by adapting the Stirling type of engine to mtei- 
nal combustion, a mixtuie of gas and air being exploded 
under a displacer like that of fig 1 41 Pi actical difficulties 
have hitherto prevented regenerative internal-comhustion 
engines fiom coming into use, but it can scarcely be doubted 
that then development is only a question of time With 
legard to the probable future of heat-engines, it is impoitant 
to notice that tho internal-combustion engine using gaseous 
fuel, though already much more efficient than the steam- 
engine, IS crude and full of defects which further inven- 
tion ought to remove, while the steam-engine has been 
impioved so tar that little increase in ifcs efficiency can be 
expected, and mo ie than a little is impossible (jab) 

I ssit-meus, “Disciusion on the TUaoiy of tlia Gas Engmc,” P>oc Jnst 
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STEAM HAMMEE See Ham-mer 

STEAEINE, la commerce; designates a solid mixture 
of fatty acids (cliiefly palmitic and stearic) 'winch is being 
produced industrially fiom animal fats and Uoed largely foi 
the making of candles In chemistry it is a generic teim 
for the three esters ” derivable fiom glycerin, C3H_^(OH)3, 
by the replacement of one oi more ot the three (OH)’s by 
the residue CigHg^O,, which, in stearic acid, u combined 
with “H ” Of these tii-steaiine, €3115(013113^00)3, is the 
most important , it occurs in animal fats only, largely in 
tallow It crystallizes from ether in white peaily nodules, 
insoluble in cold but easily soluble in boiling alcohol It 
can be distilled undecomposed vacuo On gradual ex- 
posure to higher temperatures it fuses at 55° C , it then 
resolidifies, and then fuses again (permanently) at 71° 5 
(Heintz) The specific gravity of the liquid is 0 9245 at 
65° 5 C (Duffy) 

STEEL See luoisr 

STEELE, Sir Eichaed (1672-1729), one of the most 
active and prominent men of letters m the reign of Queen 
Anne, inseparably associated in the history of literature 
with his personal friend Addison He cannot be said to 
have lost m reputation by the partnership, because he was 
far inferior to Addison in purely hteiary gift, and it is 
Addison’s literary genius that has floated their joint woik 
above merely journalistic celebrity, but the advantage 
was not all on Steele’s side, inasmuch as his more biilliant 
coadjutor has usurped not a little of the merit rightly due 
to him Steele’s often-quoted geneious acknowledgment 
of Addison’s services in The Tathr has proved true in 
a somewhat difEerent sense from that intended by the 
writer — “I fared like a distressed piince, who calls in a 
powerful neighbour to his aid, I was undone by my 
auxiliary, when I had once called him in I could not 
subsist without dependence on him ” The truth is that 
in this happy alliance the one was the complement of the 
other, and the balance of mutual advantage was much 
more neaily even than Steele claimed or posterity has 
generally allowed 

The famous literary pair were bom in the same year, 
1672, — Steele in Dublin, the senior by less than two 
months Steele’s father, who is said to have been a 
lawyer, died befoie he had reached his sixth yeai, but 
the boy found a protector in his maternal uncle, Henry 
Gascoigne, secretary and confidential agent to two suc- 
cessive dukes of Ormonde Through his influence he 
was nominated to the Charterhouse in 1684, and there 
first met with Addison Five years afterwaids he pro- 
ceeded to Oxford, and was a postmaster at Merton when 
Addison was a demy at Magdalen Their schoolboy 
friendship was continued at the university, and probably 
helped to give a more serious turn to Steele’s mmd than 
his natural temperament would have taken under different 
companionship Addison’s reverend father also took an 
interest in the* warm-hearted young Irishman , but their 
combined influence did not steady him sufficiently to keep 
his impulses witbm the lines of a regular career , without 
waiting for a degree he volunteered into the army, and 
served for some time as a cadet “under the command of 
the unfortunate duke of Ormonde ” This escapade was 
made without his uncle’s consent, and cost him, according 
to his own account, “ the succession to a very good estate 
in the county of Wexford in Ireland ” Still, he did not 
lack advancement in the profession he had chosen A 
poem on the funeral of Queen Mary (1695), dedicated to 
Lord Cutts, colonel of the Coldstream Guards, brought 
him under the notice of that nobleman, who took the 
gentleman trooper into his household as a secretary, made 
him an officer in his own regiment, and ultimately pro- 
cured for him a captaincy in Lord Lucas’s tusihers 
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His name was noted for promotion by King William, but 
the king’s death took place before anything had been 
done foi Captain Steele He would seem to have 
lemamecl in the army, though never on active seivice, for 
several years longer 

Steele probably owed the king’s favour to honest admira- 
tion of the excellent principles of The Christian Heio, 
his first prose treatise, published in 1701 The “reforma- 
tion of manners” was a cherished purpose with King 
William and his consort, which they tried to effect by 
proclamation and Act of Parliament , and a sensible well- 
written treatise, deploring the irregulaizty of the military 
character, and seeking to prove by examples — the king 
himself among the numbei — “that no principles but 
those of leligion are sufficient to make a great man,” was 
sure of attention Steele complained that the reception 
of The Chnstian Her 0 by his comrades was not so respect- 
ful, they persisted in trying him by his own standard, 
and would not pass “ the least levity in his words and 
actions” without protest The sensitive and hot-headed 
“hero ’’would seem to have been teased into fighting a 
duel, — his first and last, for he wounded his antagonist 
dangerously, and from that time was a staunch opponent 
of affans of honour His uneasiness under the ridicule 
of his irieverent comrades had another curious result it 
moved him to write a comedy “ It was now incumbent 
upon him,” he says, “ to enliven lus character, for which 
reason he writ the comedy called The Funeral ” Although, 
however, it was Steele’s express purpose to free his 
character fiom the reproach of solemn dulness, and prove 
that he could write as smartly as another, he showed 
greater respect for decency than had for some time been 
the fashion on the stage The purpose, afterwards more 
fully effected in his famous periodicals, of reconciling wit, 
good humour, and good breeding with virtuous conduct 
was already dehberately in Steele’s mind when he wrote 
his first comedy It was produced and published in 1701, 
was received on the stage with favour, and owing to its 
comparative purity helped, along with The Christian Hero, 
to commend its author to King Wilham In his next 
comedy. The Lying Love), or the Ladies' Friendship, pro- 
duced two years afterwards, in 1703, Steele’s moral purpose 
was directly avowed , and the play, according to his own 
statement, was “ damned for its piety ” The Tender Hus- 
band, produced eighteen months latei (in April 1705), 
though not less pure in tone, -was more successful , in this 
play he gave unmistakable evidence of his happy genius 
for conceiving and embodying humorous types of character, 
putting on the stage the parents or grandparents of Squire 
Western, Tony Lumpkin, and Lydia Languish It was 
seventeen years before Steele again tried his fortune on 
the stage with The Gonsaous Lovers, the best and most 
successful of his comedies, produced in 1722 

Meantime the gallant captain had turned aside to 
another kind of literary work, m which, with the assistance 
of bis friend Addison, he obtained a more enduring 
reputation There never was a time when literary talent 
was so much sought after and rewarded by statesmen 
Addison had already been waited on in “his humble 
lodgings in the Hay market,” and advanced to office, when 
his friend the successful dramatist was appointed to the 
office of gazetteer This was in May 1707 It was 
Steele’s first connexion with journalism The periodical 
was at that time taking the place of the pamphlet as an 
instrument for working on public opinion The Gazette 
gave little opening for the play of Steele’s lively pen, his 
main duty, as he says, having been to “ keep the paper 
very innocent and very insipid ” , but the position made 
him familiar with a new field of enterprise in which his 
inventive mind soon discerned materials for a project of 
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his own The Tatler made its first appeaianee on the 
12tli of April 1709 It was partly a newspaper, a journal 
of politics and society, published three times a week 
Steele’s position as gazetteer furnished lim with special 
advantages for political news, and as a populai habitue 
of cofiee-hou&es he was at no loss for social gossip But 
Steele not only i stalled and commented cm social news, a 
function in which he had been anticipated by Defoe and 
otheis, he also lutioduced into The Tatley as a special 
feature essays on geneial questions of manneis and 
moiality It is not strictly true that Steele was the 
inventor of the English “essay,” — theie were essayists 
before the 18th centuiy, notably Cowley and Temple, 
but he was the first to use the essay foi periodical pur- 
poses, and he and Addison together developed a distinct 
species, to which they gave a peimanent character and in 
which they had many imitators As a humbler motive 
for this fortunate venture Steele had the pinch of im- 
pecuniosity, due rather to excess of expenditure than to 
smallness of income He had A300 a yeai from his 
gazetteership, £100 as gentleman usher to Prince George, 
£800 from the Baibados estates of his fiist wife,i and 
some fortune by his second wife— -Mrs Mary Scuilock, 
the “Dear Prue” of his charming letters But Steele 
lived in considerable state after this second uiariiage, 
and was reduced to the necessity of boirowing befoie 
he started The Tatlei The assumed name of the editor 
was Isaac Bickeistafie, but Addison discovered the real 
author in the sixth number, and began to contribute lu 
the eighteenth It is only fair to Steele to state that the 
success of The Tatler was established before Addison joined 
him, and that Addison contributed to only foity-two of 
the t^o hundred and seventy-one numbers that had 
appeared when the papei was stopped m January 1711 
Only two months elapsed between the stoppage of The 
Tailer and the appearance of The Spectato}, which was 
the oigan of the two friends from Maich 1, 1711 till 
December 6, 1712 Addison, was the chief contiibutor to 
the new venture, and the histoiy of it belongs more to iiis 
life Nevertheless it is to be remarked as characteiistic 
of the two WTiteis that in this as in The Tatlei Addison 
generally follows Steele’s lead in the choice of subjects 
The first suggestion of Sii Roger de Coverley was Steele’s, 
although it was Addison that filled in the outline of a 
good-natuied comitiy gentleman with the numeious little 
whimsicalities that convert Sir Roger into an amiable 
and exquisitely ndiculous provincial oddity Steele had 
neither the fineness of touch noi the humorous malice that 
gives life and distinction to Addison’s picture, the Sir 
Roger of hxs oiigiual hasty sketch has good sense as well as 
good nature, and the treatment is compaiatively common- 
place fiom a literaiy point of view, though unfortunately 
not commonplace in its charity Steele’s suggestive 
vivacity gave many another hint for the elaborating skill 
of his friend 

The Spectator was followed by The Guardian, the fiist 
number of which appeared on the 12th of Maich 1713 
It had a much shorter career, extending to only a 
hundred and seventy-five numbers, of which Steele wrote 
eighty-two and Addison fifty-three This was the last of 
his numerous periodicals in which he had the assistance of 
the great essayist But he continued for several yeais to 
project journals, under great variety of titles, some of 
them political, some social in then objects, most of them 
veiy short-lived Steele was a warm partisan of the 
pimciples of the Revolution, ardent and earnest in his 
political as HI Ins other convict ions The Emjhshman 

^ The name of tins lady — a widow, Mis Margaret StietcL — anti 
some facts aboiifc liei have been ascei Lamed by Mr Geoige A Aitken, 
See Athenmum, May 1, 1886, and Mr Dobson’s Steele, pp 51, 218 
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was stalled in January 1714, immediately after the 
stoppage of The Guauhan, to assail the policy of the Toiy 
mimstiy The Lovei, started some six wmeks later, was 
more geneial in its aims , but it gave place in a month 
or two to The Reader, a duect countei blast to the Tory 
Examinei The Rixgh&hmaii was resuscitated for another 
volume in 1715, and in the same yeai he projected m 
rapid succession three unsuccessful ventures, — T’oiwn TalJc, 
The Tea Table, and Chit-Chat Three years later he 
started his most famous political papei, The Fleheian, 
rendered memoxahle by the fact that in it he had to 
contend against lus old ally Addison The subject of 
contioversy between the two life-long fi lends was Bunder- 
land’s Peerage Bill Steele’s last venture in journalism, 
was The Theatie, 1719-20, the immediate occasion of 
which was the revocation of his patent for Diuiy Lane 
So ready was Steele in this kind of entei prise, which he 
could always conduct single-handed, that apparently 
whenever he felt strongly on any subject he at once staited 
a jouinal to give vent to his feelings Besides these 
journals he wnote also several pamphlets on passing 
questions,-— on the disgrace of Mailborough in 1711, on 
the foitificatiofls of Dunkiik in 1713, on the “crisis” 
in 1714, An Apology fot hiniself and his Wiitings 
(impoitant biogiaphically) in the same yeai, on the South 
Sea mama in 1720 

The fortunes of Steele as a zealous 'Whig varied with 
the foitunes of his paity He lost his gazetteership when 
the Tones came into power in 1710 Ovei the Dunkuk 
question he waxed so hot that lie thiew up a pension and 
a commissiouership of stamps, and went into paihament 
as membei for Stockbridge to attack the mimstiy with 
voice and vote as well as with pen But he had not sat 
many weeks when he was expelled from the House for 
the language of his pamphlet on The Cum, winch was 
stigmatized as seditious The Apology alieady mentioned 
I was his vindication of himself on tins occasion With the 
accession of the house of Hanover his foitunes changed 
Honouis and substantial rewards were showered upon him 
I He was made a justice of the peace, deputy-lieutenant of 
I Middlesex, surveyoi of the loyal stables, governor of the 
royal company of comedians — the last a luciative post, and 
was also knighted (1715) Aftei the suppression of the 
Jacobite rebellion he was appointed one of the commis- 
sionsis of foifeited estates, and spent some two years in 
Scotland in that cajiacity Ho obtained a patent for a plan 
for bringing salmon alivo from Ireland Diffeiing from 
his friends m power on the question of the Peerage Bill in 
1718, he was depiived of some of his offices, but when 
Walpole became chancelloi of the exchequer in 1721 
he was reinstated But with all his emoluments the 
imprudent, impulsive, ostentatious, and generous Steelo 
could never get clear of financial difficulties, and he was 
obliged to retire from London in 1724 and live in the 
country He spent Ins last years on his wife’s estate of 
Llangunnor in Wales, and, his health broken clown by a 
paralytic seizure, died on the 1st of September 1729 
A selection fioin Steele’s essays has been edited by Mi Austin 
Dobson, who piebxes a caiefiil and sympathetic niomoii Mi Dob- 
son has since wutteu a fuller biography m Mi Lang’s seiie« of 
English TVoiiJms CW M ) 

STEELYARD, Mekchants of the, were Hanse mer- 
chants who settled in London, in 1250 at the steelyard on 
the river side, near Cosin Lane, now Iron Bridge Wharf 
Ilemy III in 1259, at the request of lus bi other Richard, 
earl of Cornwall, conferred on them important privileges, 
which were renewed and confirmed by Edward I It was 
chiefly through their enterprise that the oaily trade of 
London was developed, and they continued to flourish till, 
on the complaint of the Merchant Adventurers in the reign 
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of Edward VI, they were deprived of then privileges 
Though Hamburg and Lubeck sent ambassadors to inter- 
cede for them, they were not reinstated in their monopohes, 
but they succeeded in maintaining a footing in London 
till expelled by Elizabeth in 1597 Their beautiful guild- 
hall in Thames Street, described by Stow, was made a 
naval store-house It contained two famous pictures, 
painted in distemper by Holbein, representing Poverty 
and Eiches, which were presented by the Hanse merchants 
to Henry, prince of AYales, and came into the possession 
of Charles I , but are supposed to have perished m the 
fire which destroyed Tyhitehall 

STEEH, Jan Havicksz (1626-1679), subject-painter, 
was born at Leyden in 1626, the son of a brewer of the 
place He studied at Utrecht under Nicholas Knuffer, an 
historical painter, and about 1644 went to Haarlem, where 
he worked under Adrian van Ostade and under Jan van 
Goijen, whose daughter he mairied in 1649 In the 
previous year he had joined the painters’ gmld of the 
city In 1667 he is said to have been a brewer at Delft, 
and in 1672 he received municipal authority to open a 
tavern The accounts of his hfe, however, are very con- 
fused and conflicting Some biographers have asseited 
that he was a drunkard and of dissolute life, but the 
number of his works — Van Westrheene, in his Jan Steen, 
Mude sw VAit en Holland, has catalogued nearly five 
hundred — is sufficient in itself to disprove the charge 
His later pictures bear marks of haste and are less care- 
fully finished than those of hia earlier period He died 
at Leyden in 1679 

The works of Jan Steen are distinguished by correct- 
ness of drawing, admirable freedom and spirit of touch, 
and clearness and transparency of colouring But then 
true greatness is due to their intellectual qualities In 
the wide range of his subjects, and their dramatic charac- 
ter, he surpasses all the Dutch figure-painters, with the 
single exception of Kembrandt His productions range 
from the stately interiors of grave and wealthy citizens to 
tavern scenes of jollity and debauch He painted chem- 
ists in their laboratories, doctors at the bedside of their 
patients, card-parties, marriage feasts, and the festivals of 
St Nicholas and Twelfth Night, — even religious subjects, 
though in these he was least successful His rendering of 
children is especially delightful Dealing often with the 
coarser side of things, his work is full of humour , he de- 
picts the comedy of human life m a spirit of very gemal 
toleration, but now and again there appear keenly telling 
touches of satire which recall such a pictorial morahst as 
Hogarth 

The National Gallery contains one pictuie by Jan Steen, — the 
Music Master , and other e\cellent examples of liis art aie pie- 
served in the Royal, the Bute, the Aslibuiton, and tbe Northbiook 
collections, at Apsley House and Bridgewatei House, and in the 
galleries of The Hague, Amsterdam, and the Hermitage, St Peteis- 
buig 

STEFFANI, Agostino (1655-1730), ecclesiastic, diplo- 
matist, and musical composer, was horn at Castehranco in 
1656, and at a very early age was admitted as a chorister 
at St Mark’s in Venice In 1667 the beauty of his voice 
attracted the attention of Count Tattenhach, by whom he 
was taken to Munich, where his education was completed 
at the expense of Ferdinand Maria, elector of Bavaria, 
■who appointed him “ Churfursthcher Hammer- and Hof- 
musikus,” and granted him a liberal salary After receiving 
instruction from Johann Kaspar Kerl, and possibly Ercole 
Bernabei, he was sent in 1673 to study m Rome, where, 
among other works, he composed six motets, the original 
MSS of which are now in the Fitzwilliam Museum at 
Cambridge On his return to Munich in 1674 he pub- 
lished his first work, Psalmodia Yespey Una, a part of which 
was reprinted in Martini’s Saggxo d% OonUappunto in 1674 
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In 1675 he was appointed couit organist, and m 1680 he 
was ordained priest, with tbe title of abbate of Lepsing 
His ecclesiastical status did not, howevei, prevent him 
from turning his attention to the stage, for which, at 
difierent periods of his life, be composed works wbicb un- 
doubtedly exercised a potent influence upon the dramatic 
music of the period Of his first opera, Mai co Aw eho, 
produced at Munich in 1681, tbe only copy known to 
exist is a MS score preserved in the royal library at 
Buckingham palace It was followed by Solone in 1686, 
Seimo Tulho m 1686, Alarico in 1687, and Niohe m 1688 , 
but of these four last-named works no trace can now be 
discovered Niobe was the last opera Steffani composed 
at Munich Notwithstanding the favour shown to him 
by the elector Maximilian Emanuel, be accepted in 1689 
the appointment of kapellmeister at tbe court of Hanover 
where he speedily gained the goodwill of Ernest Augustus, 
duke of Bruns'wick-Lunehurg (afterwards raised to tbe 
dignity of elector of Hanover), tbe duchess Sophia 
Charlotte (afterwards electress of Brandenburg), the 
philosopher Leibnitz, the abbate Ortensio Mauro, and 
many men of letters and intelligence, and where, m 1710, 
he showed great kindness to Handel, who was then just 
entering upon his glorious career He inaugurated a long 
senes of triumphs in Hanover by composing, for the 
opening of the new opera-house in 1689, an opera called 
Em ICO il Leone, which was produced with extraordinary 
splendour and achieved an immense reputation For the 
same theatre he composed La Lotta d’ Ercole con AchXleo 
in 1689, La Superbia d’ Alessandro in 1690, Orlando 
Generoso in 1691, Le Eivali Goncordi in 1692, La L%hertct 
Corvtenta in 1693, I Tnonfi del Fato and I Baccanah in 
1695, and Biuevde m 1696 The libretto of Bnseide is 
by Palmieri Those of most if not all the others are by 
the abbate Mauro The scores are preserved at Buck- 
ingham palace, where, in company with five volumes of 
songs and three of duets, they form part of the collec- 
tion brought to England by the elector of Hanover in 
1714 But It was not only as a musician that Stefiani 
distinguished himself in his new home The elevation of 
Ernest Augustus to the electorate m 1692 led to difficul- 
ties, for the arrangement of which it was necessary that 
an ambassador should visit the various German courts, 
armed with a considerable amount of diplomatic power 
The accomplished abbate was sent on this delicate mission 
in 1696, with the title of envoy extraordmary , and he 
fulfilled his difficult task so well that Pope Innocent XI , 
in recognition of certain privileges he had secured for the 
Hanoverian Catholics, conseciated him bishop of Spiga 
%n parUbus vniidel%um In 1698 he was sent as ambas- 
sador to Brussels , and after the death of Ernest Augustus 
in the same year he entered the service of the elector 
palatine, John William, at Dusseldorf, where he held the 
offices of piivy councillor and protonotary of the holy see 
Invested with these high honours, Steffani could scarcely 
continue to produce dramatic compositions in public with- 
out grievous breach of etiquette But his genius was too 
real to submit to repression, and in 1709 he ingeniously 
avoided the difficulty by producing two new operas — Enea 
at Hanover and Tassilone at Dusseldorf — in the name of 
his secretary and amanuensis Gregorio Piva, whose sig- 
nature IS attached to the scores preserved at Buckingham 
palace Anothei score — that of Armtnio — in the same 
collection, dated Dusseldorf, 1707, and evidently the work 
of Steffani, bears no composer’s name 

Steffani did not accompany the elector George to Eng- 
land, but in 1724 the Academy of Antient Musick in 
Loudon elected him its honoraiy president for life, and 
in return for the compliment he sent the association a 
magnificent Stabat Mater, for six voices and orchestra, 

xxn — 67 
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and tTiree fine madxigals The ilSS of the&e aie atill in 
existence , and the Biiksh Mnseum possesses a veiy fine 
Qonjltf’ho? ,ioi thiee voices and orchestra, of about the same 
peuod All these compositions are very much in adianee 
of the age m which they w eie watten , and m his operas 
Stefiani shows an appreciation of the damantis of the stage 
very remarkable indeed at a period at which the musical 
drama was giadnally approaching the character of a meie 
formal conceit, with scenery and di esses But foi the 
MSS at Bnckingham palace, these operas would be utterly 
unknown , hut Steflam will never cease to he remembered 
by his beautiful chamber ducts, which, like those of hia 
contemporaiy Carlo Maria Clan (1669-1745), are chiefly 
written in the form of cantatas for two voices, accompanied 
by a figured bass The British Museum possesses more 
than a hundred of these charming compositions^ some of 
which weie published at Munich in 1679 Steffani visited 
Italy for the la&t time m 1729, in which jear Handel, who 
always gratefully lemembered the kindness he had received 
from him at Hanover, once more met him at the palace of 
Cai dmal Ottohoni in Home This was the last time the 
two composers were destined to meet Steffani returned 
soon afterwards to Hanovei, and died in 1730 while 
engaged m the transaction of some diplomatic business at 
Frankfort 

STEIBELT, Daniel (c 1760-1833), pianist and com- 
poser, was bom between the yeaib 1755 and 1765 at 
Berlin, where he studied, at the expense of the crown 
prince Frederick ‘Wiiham, under Kirnherger Very little 
IS known of his artistic life befoie 1790, when he settled 
in Pans, and attained great popularity as a viitmso by 
means of a pianoforte sonata called La Coquette^ which 
he composed, in conjunction with Hermann, for Queen 
Mane Antoinette, and almost equal credit as a dramatic 
composer by an opera entitled Romeo et Jukeite, produced 
at the Th^cttre Feydeau in 1793 In 1796 Steibelt le- 
moved to London, where his pianoforte playing attracted 
an amount of attention which m 1798 was raised to an 
absolute fiirae by the production of his conceito (No 3, 
inEb) containing the famous “Storm Eondo” — a work 
that ensured hia popularity, m spite of the far higher 
claims of Clementi, Dussek, and John Baptist Cramei, 
whose attainments as m tuosi, composeis, and thoroughly 
accomplished artists weie infinitely superior to his own 
In the following year Steibelt staited on a piofessional 
tour la Germany , and, after playing with some success 
in Hamburg, Dresden, Piague, and Berlin, he arrived in 
May 1800 at Vienna, where, with the airoganco which 
formed one of the most prominent characteristics of his 
natuie, he challenged Beethoven to a trial of skill, which 
uaturally lesulted in his aristnevable diwomfiture His 
position m Geiinany being no longer tenable after this 
pitiful failuie, he retired to Paris, and during the next 
eight years lived alternately in that city and m London, 
wheie hi3 leputation continued uncliminished In 1S08 
he was invited by tlie emperor Alexander to St Peters- 
burg, and there he resided, m the enjoyment of a lucrative 
appointment, until his death on September 20, 1823 

Besides his dramatie music, Steibelt left beliind liitn an enoimons 
number of compositLons foi tho pianoforte, many of wliidi exhibit 
a ceitam amount of ongmality, though they cau scaicely be 
legarded as ■woiks of gening IIis playing, though exceedingly 
bnlliant, was ivantuig in the highor qnaliLies whiuh so stiikiiigly 
oliaiacteiiped that of Ins coiitempoiaiics, John Oianiei and Mnzio 
Clementi, but he was undoubtedly gitted wiihtaloiitg of a veiy 
high 01 cl ei, and the leputationho enjoyed was fairly earned and 
honomably inaintamed to the end 

STEIN, IlBiNEion Fribdkich Karl, Baeon yom ttnd 
zum: (1757-1 831), one of the greatest of German statesmen, 
and peihaps tliemost influential forerunner of Bismarck in 
rMirMsi~5055l^ 


the creation of German unit}, wa^ bom at JSl assail on 
October 36, 1757 He was a membei of the independent 
noblesse oi knighthood of the Geiman empire (Keichsntter- 
sehaft), and hie, ancient family seat, Burg Stem, lies on a 
hill rising above the Lahn opposite Nassau In his auto- 
biogiaphy he speaks of liis paientjs as “iJious and genuinely 
German,” aud ascribes to their teaching his own rehgioue 
and patiiotie feelings, his sense of the dignity of his family 
and Older, and his conviction of the daty of devoting his 
life to the public weal Tliougb the joungest but one of 
ten children, Stein was selected by lus paients as the 
“ Stammhaltor,'’ oi reprehontativo and maintamer of the 
family name and dignity, and his eldei bi others acqui- 
esced la this ariangemeut 

From 1773 to 1777 Stem studied political economy, 
jurisprudence, and liistoiy at the uiiiveisity of Gottingen, 
where he made his first acquaintance with English insti- 
tutions, his knowledge and appieeiation of which are often 
manifest in his latei career His oiigmal intention was 
to qualify for an appointment in the imperial courts, but 
this sphere of woik was little to his taste, and in 1780 he 
took the step, somewhat rnnsual foi an impeiial knight, 
of enteimg the service of Piussia He became an official 
in the mimng depaitment, and by 1781 bad iisen to bo 
head of the administiation of mines and manufactuies 
for "Westphalia In 1796 he was made supieme piesi- 
deut of the provincial cbamheis of Westphalia, an ajipoint- 
ment 'which gave him opportunity to evince liis great 
adniimskative talents In 1785 his administiative career 
was mterriiptcd foi a shoit time by a diplomatic mission 
to the elector of Mainz, and in 1786-87 ho made a 
long professional toui in England, chiefly in the mining 
districts 

In 1804 Stein was created a minister of state, with the 
portfoho of excise, customs, manntactuies, and tiado In 
this capacity he abolished the inteinal customs duties 
throughout Piussia, and effected sevoial othoi needed 
xefoimSj but he was unable to modify the general disas- 
trous tenoui of the Prnsaiaa policy, which was now ripen- 
ing foi the catastrophe of Jena, Stein’s lemoustiances 
■with the king and his stiictuies upon the course of tho 
administration woie couched m the most open and unspai- 
iiig language, and they weio siiecially dii acted against the 
system of goveinmen't thiough piivy cabinet counsolloia, 
who had piactically come to supplant the ministeis with- 
out possessing eithei an official knowledge of affairs or 
a ministeiial lesponsibihty He lefnsed to join in the 
iGconstituted ministry aftei Jena unless tins abuse weie 
done away with, aud Fiedciick William III, already 
wouuded by the fiankuoss of Stem’s cuticism, sent him 
his dismissal m a most iingiacious foim (Januaiy 3, 
1807) When the king, howevei, found himself left in 
the lurch by his ally Kuasia, at the peace of Tilsit (July 
9, 1807), he turned in despair to tho stiong and candid 
counsellor he had dismissed half a yeai before, and invited 
Stem to 1 e-enter his service, practically on his own terms 
Curiously enough Stein’s appointment as ministei pie- 
sident was encouiaged by Napoleon, who seems to have 
seen in him merely the clever organizer and financier, who 
would most easily put Prussia in a position to jiay the 
enormous war indemnity levied on it Stein took office 
on October 4, 1807, and at once began that weighty senes 
of organic refoiins with which his name is most indis 
solubly connected The emancipation edict appeared on 
October 9, 1807, a few days after the formal leceipt of 
his poweis, and the municipal ordinance was published 
on Novembei 19, 1808 In the interim ho co-opeiated 
2 ealously with Scliarnhoist in tho le.c’ titution c’ t o 
army, earned out a number of importaif f aOvUc.ai and ari- 
mmiatiative reforms, and prepared the way for a thorough 
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reconbti action of the whole fiamewoik of government, | 
which, however, he himself was not to have an opportunity 
to effect 

Stein’s momentous ministry did not last much more than 
a yeai Napoleon soon awoke to the eminently patriotic 
and energetic charactei of the man he had incautiously re- 
commended, and an intercepted letter gaie him the ojipor- 
tanity to demand Stem’s dismissal Frederick William 
had no option but to comply, as he shrank from the only 
possible alternative of an open breach with the French 
empeior Stem was piosciibed by Napoleon, his property 
m Westphalia was confibcated, and he himself had to take 
refuge in Austria from the Fiench troops ^ 

In 1812 the czar Alexander invited Stem to St Peters- 
burg, where he filled the post of unofficial adviser to his 
imperial majesty on German or rather on anti-Napoleonic 
affairs , and it would peihaps be difficult to overestimate 
the influence of the proximity of such a man in keeping 
Alexander’s coinage screwed to the sticking point "V^en 
the scene of the campaign of 1812 was transferred to 
Geimany, Stem was entrusted with the administration of 
the Prussian districts occupied by the Eussian troops, and 
he shares with Yoick the merit of arousing East Prussia 
to take aims against the French, and so of calling the 
“ Landwehi ” into existence for the fiist time To Stem 
also mainly belongs the credit of effecting that union of 
Eussia and Prussia (treaty of Kalisch, February 27, 
1813) which was perhaps the mam factor m the ovei- 
throw of Napoleon After the battle of Leipsic Stem 
became supreme president of a central commission 
appointed to administer the lands occupied by the allied 
armies, lu which post he was indefatigable in providing 
the men and material necessary foi a successful prosecu- 
tion of the war When the militaiy struggle w-as over 
Stem’s work was practically done The two tendencies 
of absolutism on the one hand and particularism on the 
othei wffiich determined the tone of the Vienna congress 
were ecjiially repugnant to him, and he took little part 
in its deliberations He also refused the invitations of 
Austria and Prussia to represent them at the Frankfort 
diet, a makeshift in which he had no confidence or hope 
The lest of his life he spent in retirement, sharing his 
time between Frankfort and his property in Westphalia, 
and the only office he ever again filled was that of marshal 
of the provincial estates In 1819 he founded the society 
for the publication of the Monumenta G&t immas Htstoj %ca, 
which has since done such admirable work He died on 
June 29, 1831, in his seventy-fourth year, on his estate 
of Cappenberg m Westphalia, leaving a family of three 
daughters His wife w'as Countess von Walmoden-Gim- 
hoin of Hanover, a granddaughter of George II 

Stein’s distinguishing meiit as a statesman is that he W'as 
practically the first to see the nigent necessity of German unity, 
to contemplate its realization as possible, and to inauguiate a policy 
likely to bring it about That which, now that it has been 
accomphshed by Stein’s great succebsoi, seems to ns almost a 
matter of course, was a meie chimera to most of onr foiefatheis, 
and it leqinred the faculty of a political seei to attain Stein’s clear 
views of future possibihties Stem saw, too, that the only hope 
of salvation lay in the people as such, — that he must enlist the 
sympathies of the nation and laise its moral tone To this end a 
series of great and just lefoims was necessary If a deep national 
sentiment was to be evoked, the people must he freed fiom feudal 
burdens , if they were to carry on an effective struggle foi 
independence, they must first acquire peisonal liberty His 
emancipation edict, therefore, which has been called the habeas 
coipus act of Prussia, abolished serfdom, did away with the dis- 
tinctions of caste, and abrogated the feudal lestiictions upon the 
free disposition of person and property (compare Peussia, vol xx 

^ The belief that Stem occupied himself during his retirement m 
propagating his opinions through the “Tugeudhund” seems from recent 
investigations to he erroneous He had no sympathy with secret 
societies, and all indications go to show that he rather disapproved of 
the league than otherwise 
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I ]ip 11, 12) This icfnim, lioweiei. Stem found, lu a ic.idy 
to Ins hand it was dcnnuded by the spiiit of tin times, and can 
baldly be looked on as a purely individual aclicieraent His 
most distinctnc woik was a gieat scheme of political lefuim, in 
which he contemplated the conieision of the absolute luoiiaichy 
of Prussia into a fiee icprcsentatiie state He ^'isclj began the 
piocess by mtioducing the imnciide of fiee local i,ovtininent in 
las Stadte Ordnung, or mumcipal oidinance The people had to 
be roused to take an mtciest in goiciiiiiig themscbco, and it was 
easier to expand this intciest from the local to the iiatioual than 
to woik down from the national to the local Stnii did not see 
much more than this hegiiining of lus plans but the famous 
“ Political Testament ” he drew up on leaiing office shows how 
wide sweeping were the lefoims he contemplated The light of 
self goveniment w as to be extended to the luial cuiniiuiiics, and 
a thoiough lefoim of eieiy biaucli of the adnniiisti ition was to be 
effected, while the coping stone of the new edifice vas to take the 
form of a fiee lepiescntative parliament Time, howe% cr, haa been 
on his side, and it is not too much to say wnth Piot You Ticit=chke 
that every adi ance Germany has since made in political lite has 
bi ought it nearei the ideals of Stem 

The standaid woik on Stem is the biogiaphvhj G IT Peitz G lels , 1S19-05, 
hut few English leadeis will feel the need of going hejond Piof beetej s ao- 
inirahlc Life and Times of S'ein, London, ISTS, which also contains a full oibho- 
giaphj (J EM) 

STEINAMANGER (Hung SzomhaiJieli/ , Lat Sahaua)^ 
the chief town of the tians-Danubian county of Vas, 
Hungary, is an old place of some inter e&t Though it has 
only 12,000 inhabitants, it is the seat of a Eoman Catholic 
bishop, and has a Dominican convent, a seminary, gj mna- 
sium, cbambei of advocates, large orphanage, fine theatre, 
and a number of superior Government offices The in- 
terior of the cathedral is of gieat beaut in the Italian 
style The town is at the junction of foui different lail- 
ways, and is rapidly rising in importance 

STEINER, Jakob (1796-1863), one of the greatest 
geometricians of all ages, w’as born on the IStli of hlaich 
1796 at the Swiss village of Utzendorf (canton Bern) 
Heie he grew np helping his father in his agncultuial 
pursuits, learning to write only at the ago of fouiteen 
At eighteen he became a pupil of Pestalozzi, and after- 
wards studied at Heidelberg Thence he went to Beilir\ 
earning a livelihood here as in Heidelberg by giMug 
private lessons Here he became acquainted with Crelle, 
who, encouraged by Ins ability and by that of Abel, then 
also staying at Berlin, founded his famous Journal (1826) 
After Steiner’s publication (1832) of his Systematisf'he 
BntwicTcehingen he got, through Jacobi’s exeitions, who 
was then professor at Konigsheig, an honorary degree of 
that university , and through the influence of Jacobi and 
of the brothers Alexander and "Wilhelm von Humboldt a 
new chair of geometry was founded for him at Beihn 
(1834) This he occupied till his death, wffiich took place 
in Bern on April 1, 1863, after years of bad health 

Steiner’s mathematical work was confined to geometi y 
This he treated synthetically, to the total exclusion of 
analysis, which he hated, and he is said to have considered 
it a disgrace to synthetical geometry if equal oi higher 
results were obtained by analytical methods In his own 
field he surpassed all his contemporaries His investiga- 
tions aie distinguished by their great generality, by the 
fertility of his resources, and by a rigour in his proofs 
which rivals that of the ancients, so that he has been 
considered the greatest geometrical genius since the tune 
of Apollonius 

In "im Systermtische Untwickehing dei Alhancjigleit geometi iscTier 
GestaMen 'von einander he laid, the foundation on which sj-nthetic 
geometiy in its present foim rests He introduces what aie now 
called the geometrical forms (the row, flat pencil, Lc.), and estab- 
lishes between their elements a one-one coriespoucteiico, oi, as he 
calls it, makes them piojective He next gives hy aid of these 
projective -rows and pencils a new generation of conics and ruled 
quadiic surfaces, “which leads quickei and moie directly than 
former methods into the inner nature of conies and reveals to ns the 
organic connexion of their innumerahle properties and mysteries ” 
In this work also, of which unfoitnnately only one volume ap- 
pealed instead of the projected five, ve see foi the first time the 
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principle of duality mtioduced fiom tlia very beginning as an im 
mediate outfiow of the most fundamental pi opci ties of the plane, the 
line, and the point, so that a piooi o£ its coirectness is not leqnued 

In a second, little volume, DicgeoineUisclien Oo/istnittionen aiisge- 
fithit mittelst dei gemden Lum wid eines festen Krems (1833), he 
shows, what had been already suggested by Poncelet, how all prob- 
lems of the second order can be solved by aid of the straight edge 
alone without the use of compasses, as soon as one ciicle is given 
on the draiving papei 

The rest of Steiner’s writings are found in numerous papers mostly 
published in Crdle's Jomnal, the first volume of which contains 
his first foul papers The most iinpoitant aie those relating 
to algebraical cm res and surfaces, especially the short paper 
Allgeineine Eigciischaft&ii algcbi aisJiei Qu^rveyi This contains o^ly 
results, and there is no indication of the method by ■which, they 
were obtained, so that, according to Hesse, “ they aie, l^e Fermat s 
theorems, riddles to the present and future geneiations ” Eminent 
analysts succeeded in proving some of the theorems, but it was 
reserved to Cremona to prove them all, and tliat by a uniform 
synthetic method, in his book on algebiaical cmves Other import 
ant investigations lelate to maxima and minima Starting fiom 
simple elementaiy propositions, Steinei advances to the solution 
of problems which analytically reipiiire the calculus of variation, 
but which at the time altogether sm passed the po-weis of that cal- 
culus Connected with tins is the paper Vom Ki ummmgsschucy- 
funds ebenei Cuiven, which contains numeious properties of pedals 
and roulettes, especially of then aieas 

fcJteiner’s papers have been collected and published m two volumes 
by the Berlin Academy His lectin es on sjmthetic geometiy, con- 
taining the theory of conics, have been published since his death, 
edited by Geiser and Sclnotei Biogiaphical notices aie contained 
in Geiser’s pamphlet 2m Ei 'nnei xmj an J Btevmr (Schaffhausen, 
1874) 

STENDAL, a manufacturing town and important rail- 
■way junction in Prus&ian Saxony, and the former capital 
of the Altmaik, is picturesquely situated on the Uchte, 33 
miles to the north-east of Magdeburg Among the relics of 
its former importance are the cathedral, built in 1420-24 
(though originally founded m 1188) and restored in 1857, 
the Gothic church of St Mary, founded in 1447, a Roland 
column” of 1535, and two fortified gateways, dating from 
the 13th century The last foim the chief remains of 
the ancient foitifications, the site of which is now mostly 
occupied by promenades A monument to the archseologist 
Winckelmann (1717-68) commemorates his birth in the 
town Stendal is the seat of a large railway workshop, 
and carries on various branches of textile industry, besides 
the manufacture of tobacco, machiueiy, stoves, gold-leaf, 
&c The earliest piinting-press in the Altmaik was erected 
heie, and published an edition ot the Saclmn&iyiegd in 1488 
as its fiist book The population m 1885 was 16,186 

Stendal was founded in 1151 by Albert the Bear, on tire site of a 
Wcndish settlement, and soon afteuraids acqiuicd a municipal 
dial tar Becoming capital of tire Altmark and a frequent imperial 
reaidence, it rose to a considerable degree of prosperity, in part 
recently restored to it by its railway connexions When the mark 
was divided in 1258, Stendal became the seat of the elder oi 
Stendal biancli of the house of Ascania, winch, however, became 
extinct m 1320 The original Wends were gradually fused with 
the later Saxons, although the Platea Slavonica, mentioned in 
1475, was still distinguished as the Wenden Strasse in 1567 The 
population still exhibits a marked Slavonic element 

STENOGRAPHY See Shokthand 

STEPHANUS BYZANTIUS, the author of a geo- 
graphical dictionary entitled ’E&nKdi, of which, apart from 
some fragments, we possess only the beggaiiy epitome of 
one Herniolaus This work was first edited under the 
title Ilepi TToXecov (Aldus, Yenice, 1502) , theie are modem 
editions by Dindorf (1825), Wostermann (1839), and 
Meiueke (vol i, 1850) Even in the imperfect form in 
which we have it the book is of great value fiom the 
refeiences to ancient writers which it preserves Her- 
molans dedicates Ins epitome to Justinian, whether the 
fiist 01 second empeior of that name is meant is disputed, 
but it seems probable that Stephanus flourished in the 
earlier part of the 6th century 
STEPHEN, St, desciibed in late MSS of Acts xxii 20 
and in subsequent ecclesiastical tradition as TrpoiTOfiaprvs, 
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was one of the first seven deacons who were chosen by 
the church in Jerusalem at the instance of the apostles 
He IS spoken of as “ a man full of faith and the Holy 
Spiut,” and, though his o-fficial function was rathei the 
“seiving of tables” than the mmistiy of the word, the 
nairative of the book of Acts shows him to have been 
piincipally and pre-eminently a preachei After a biief 
period of popularity he was accused before the sanhedrin 
as a blasphemer, and, without being allowed to finish his 
speech in his own defence, he was hurried without the city 
walls and stoned to death (c 37 a n ) '' Devout men ” — 

an expression apparently used to denote the uncircumcised 
adherents of the synagogue (see Acts x 2) — buried Stephen 
and made great lamentation over him His inartyidom is 
commemorated in the Latin Church on December 26 and 
in the Greek on December 27 Ecclesiastical tradition 
tells that in the year 415 his remains weie discovered by 
Lucian, priest of Caphar-Gamala near Jerusalem, aftei 
being deposited for some time in Jerusalem, they weie 
removed by the younger Theodosius to Constantinople, 
and thence by Pope Pelagius to Rome Some relics of 
Stephen were also bi ought from Palestine to the West by 
Oiosms Their discovery is commemorated on August 3 
The ministry and maityrdom of Stephen marked a gieat 
crisis m the histoiy of the lelations of the Chiistian chuich 
to the Gentile world At first, we are informed, the early 
disciples, numbering three thousand souls, “ had favour 
with all the people” (Acts ii 47), who protected them 
against the rulers, elders, and scribes , “ for all men glori 
fied God for that which was done ” (Acts iv 21), and the 
people “magnified” the apostles (v 13) It was this 
great populaiity of the disciples of Jesus in Jeiusalem 
that led to the ordination of the deacons Soon a great 
1 evulsion of feeling took place Stephen, “full of grace 
and power,” had wrought “great wonders and signs 
among the people ” (vi 8) , then suddenly arose “ certain 
of the synagogue,” disputing with Stephen, and were 
“ unable to withstand the wisdom and spirit by which he 
spoke ” What was the new and offensive element intio- 
dneed by Stephen into the apostolic preaching? The 
accusations against him, and his speech in his own de- 
fence, alike show that he was the fist to realize with any 
clearness the greatness of the Christian revolution, — the 
incompatibility of the Mosaic institutions with the spiiitu- 
ality and freeness ot the gospel and with its destiny to 
become a message of salvation for the whole woild The 
entire diift of his speech is to show the progressive 
character of revelation, and to show that, as God had often 
manifested Himself apart from the foims of the law and 
the synagogue, these could not he held to be of the essence 
of religion The seed of much that is most distinctive of 
the Pauhne epistles was sown by the pi caching of Stephen 

STEPHEN 1 , bishop of Rome from about 254 to 257, 
followed Lucius I He withdrew from church fellowship 
with Cyprian and ceitain Asiatic bishops on account of 
then views as to the necessity of robaptizing heietics 
(Euseb , £f E., vii 5, Cypr, Epp , 75) He is also 
mentioned as having insisted on the restoration of the 
bishops of Leon and Astoiga, who had been deposed for 
unfaithfulness duiing persecution but afterwards had 
repented He is commemorated on August 2 His 
successor was Sixtus II 

STEPHEN II , pope from March 752 to April 757, was 
in deacon’s oideis when chosen to the vacant see within 
twelve days aftei the death of Zachaiias ^ The mam 


^ Zacliaiias died March. 15, 762, and a preshyler named Stephen 
was forthwith chosen to snoceed lum, who, however, died four days 
atteiwaids and hefoie conseciation This Stephen is occasionally 
called Stephen II , the number of popes of the name being thus raised 
to ten 



S T E 

difficulty of his pontificate was in connexion with the 
aggressive attitude of Aistulf, king of the Lombaids 
After unsuccessful embassies to Aistulf himself and appeals 
to the emperor Constantine, he, though in feeble health, 
set out to seek the aid of Pippin, by whom he was lecei^ed 
in the neighbourhood of Yitry le Brule in the beginning 
of 754 He spent the greater part of that year at St 
Denis The result of his negotiations was the Frankish 
invasion of Aistulf s territory and the famoas “ donation ” 
of Pippin (see Popedom, \ol xix p 495 , and compare 
Fkaj^ce, lol IX p 531) The death of Stephen took 
place not long after that of Aistulf He was succeeded 
by Paul I 

STEPHEN in, pope from August 1, 768 to January 
24, 772, was a native of Sicily, and, having come to 
Rome during the pontificate of Gregory HI , gradually 
rose to high office in the service of successive popes On 
the deposition of Constantine II , Stephen was chosen to 
succeed him Fragmentary records are preserved of the 
council (April 769) at which the degradation of Con- 
stantine was completed, certain new anangements foi 
papal elections made, and the practice of image-worship 
confirmed , The pohtics of Stephen’s reign are obscure, 
but he inclined to the Lombard rather than to theFiankish 
alliance He wms succeeded by Adrian I 

STEPHEN IV, pope from June 816 to January 817, 
succeeded Leo III , whose policy he continued Immedi- 
ately after his consecration he ordered the Roman people 
to swear fidehty to Louis the Pious, to whom he found 
it prudent to betake himself personally in the following 
August After the coionation of Louis at Rheims in 
October he returned to Rome, wffiere he died in the 
beginning of the following year His successor was 
Paschal I 

STEPHEN Y , pope from 885 to 891, succeeded Adrian 
III, and was in turn succeeded by Foimosus In Ins 
dealings with Constantinople in the matter of Photius, as 
also in his relations with the young Slavonic church, he 
pursued the policy of Nicholas I His pontificate was 
otherwise unimportant 

STEPHEN VI, pope from May 896 to July-August 
897, succeeded Boniface VI , and was in turn followed by 
Romanus He is remembered only in connexion with his 
conduct towards the remains of Formosus, his last pre- 
decessor but one (see Fobmostjs) It excited a tumult, 
which ended in his imprisonment and his death by strang- 
ling 

STEPHEN VII (February 929 to March 931) and 
STEPHEN VIII (July 939 to October 942) were virtually 
nonentities, who held the pontificate during the so-called 
“pornocracy” of Theodora and Marozia (see Rome, vol 
XX p 787-8) 

STEPHEN IX, pope from August 1057 to March 
1058, succeeded Victor II (Gebhard of Eichstadt) His 
baptismal name was Frederick, and he was a younger 
brother of Godfrey, duke of Upper Lorraine, who, as 
marquis of Tuscany (by lus marriage with Beatrice, widow 
of Boniface, marquis of Tuscany), played a prominent part 
in the politics of the period Frederick, who had been 
raised to the cardinalate by Leo IX , discharged for some 
time the functions of papal legate at Constantinople, and 
was with Leo m his unlucky expedition against the 
Normans He shared the vicissitudes of his brother’s 
fortunes, and at one time had to take refuge from Henry 
III in Monte Cassino Five days after the death of 
Victor n (who had made him cardinal-pnest and abbot 
of Monte Cassino), he was chosen to succeed him He 
showed great zeal m enforcing the Hildebrandine policy 
as to clerical celibacy, and was planning large schemes for 
the expulsion of the Normans fiom Italy, and the eleva- 
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tion of his brother to the imperial throne, when he was 
seized by a seveie illness, from which he only partially 
and temporarily recoveied He died at Florence March 
29, 1058, and was succeeded by Benedict X 

STEPHEN (1105-1154), king of England, the second 
son of Stephen, earl of Blois, and Adela, daughter of 
William the Conqueior, was born at Blois m 1105 He 
obtained the county of Mortain by the gift of his uncle 
Henry I and that of Boulogne by marriage with Maud, 
daughter of Count Eustace As one of the chief barons of 
Normandy he had swoin to aid in securing the succession 
to the crown of England for his cousin the empress 
Matilda and hei infant son, afterwards Henry II Never- 
theless, on the death of Henry I in 1135, Stephen at once 
ciossed over to England, and was welcomed bj the citizens 
of London as king Aided by his bi other Heniy, bishop 
of Winchester, and the justiciar. Bishop Roger of Salis- 
bury, he made himself master of the royal treasuie, and 
was formally elected and ci owned on St Stephen’s day, 
December 26, 1135 In a brief charter issued at the time 
of his coronation he promised to observe the laws and 
liberties of the land A fuller charter, the second of oiir 
great charters of liberties, was issued early in 1136 In 
this document, which was based on that of Henry I , each 
of the three estates came in for its share of promises, but 
the leading position of the church and the importance 
of the aid which it gave the king aie shown by the pre- 
dominant attention paid to ecclesiastical privileges So 
far all seemed going well, but the troubles of the reign 
soon began A false report of Stephen’s death in the 
summer of 1136 caused revolts to break out in the east 
and west of England Roger Bigot seized Norwich, and 
Baldwin of Redvers occupied Exeter Stephen, who 
possessed considerable military skill, speedily put down 
these lebelhons, but the outbreak showed the lightness of 
the feudal bond and the defectiveness of Stephen’s title. 
In 1137 he crossed over into Normandy to defend his 
dominions theie from Geoffrey of Anjou, and was success- 
ful enough to make a satisfactoiy peace, but he returned 
to find England aflame A mysterious conspiracy was 
hatched m the diocese of Ely, where the fenlands may 
have still concealed some lemnants of the opposition to 
Stephen’s grandfather David, king of Scotland, who had 
already taken up arms on behalf of his niece Matilda, but 
had been bought off by the surrender of Carhsle, marched 
an army into England and advanced as far as Yorkshire 
Robert, earl of Gloucester, the strongest of the English 
nobles, raised the standard of rebellion at Biistol Against 
these numerous enemies Stephen contrived at first to make 
head The conspiracy at Ely was nipped in the bud , the 
Scotch invasion was checked in the battle of the Standard, 
near Northallerton, in 1138, and even against Robert of 
Gloucester Stephen won some success But his own 
weakness and folly proved his rum In order to conciliate 
the haions who remained true to him, he allowed them to 
build castles, each of which became a centie of petty but 
intolerable tyranny Instead of relying on the support of 
his English subjects, Stephen surrounded himself with a 
body of foreign mercenaries, who pillaged all alike He 
gi anted earldoms at random, theieby splitting up the 
royal authority and diminishing the royal revenues 
Lastly, — aud this was the worst mistake of all, — ^he broke 
with the church, and especially with the great family of 
Bishop Roger, who had the administrative machinery in 
their hands On the ground that they had no right to 
fortify their castles he arrested the bishops of Lincoln 
and Salisbury, together with Roger the chancellor, son of 
the latter He thus enforced the surrender of the castles, 
hut the church, with the new archbishop, Theobald, and 
Stephen’s brother, Henry of Winchester, now legate, at its 
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head, declaied against him Henrj called a council, laid 
foiinal chaige^ against the king, and thieatened to appeal 
to Rome In the niid&t of this crisis Matilda and hei 
halt-hiothei, E-ul-eit of Gloiice&tei, landed in the south of 
England, and a civil wai began Fiom this time foiwaid, 
ioi fouiteen dismal yeai&, the land knew no peace It is 
neerllevs to go into details hTcithei paity was stiong 
enough to deal a final blow at the other The nobility 
changed snL-a as they pleased, fighting generally foi then 
own interests oi foi plundei , bauds of fieebooteis wandered 
up and down the coantiy , npwaidb of a thousand castles, 
each of vhich was a den of lobbeis, were erected, the 
chinch found thieats and persuasion equally ineffective to 
restoie peace and older “ Men said openly,” we aie told 
by the chioniclbi, “that Chiist and His saints slept ” At 
the battle ot Lincoln m 1141 Stephen was taken prisonei 
Aftei this Matilda was elected queen, but she soon foi feited 
the allegiance of her suppoi teis The Londoneis revolted, 
the empress fled to Osfoid, and the eail of Gloucester was 
taken piisonei He was evchangad foi Stephen, and 
matteis went on as befoie About 1147 theie came a 
change Matilda left the coiintiy, and hei son Henry took 
the lead His piedommance was fuithei secured by the 
death of Eobeit of Gloiicestei in 1148 Three yeais latei 
Henry became count of Anjou on the death of liis father, 
while his marriage with Eleanoi of Aquitaine made him 
one of the most powerful princes in Europe This gieat 
accession of stiength enabled him to meet Stephen on 
more than equal teims, and Stephen on the death of his 
son Eustace was moie inckued to peace In Novembei 
1153 the treaty of Wallingford bi ought the long stiuggle 
to an end It was agieed that Stephen should reign till 
his death, and that Henry should succeed him A scheme 
of reform was drawn up, which Stephen endeavoured, 
during the short remainder of his reign, to carry out He 
died on Octobei 25, 1154 A have man, a good soldiei, 
merciful and generous, but devoid of moral strength and 
political insight, he was utterly incapable to discharge a 
task which demanded all the skill ancl energy of his great 
siiccessoi nominal leign was a peiiod of anaichy in 

English hisfcoiy, impoitanfc only as a lull justification foi 
the tyiamiies of Hemy I and Henry II 
Aiithouim — Ordencus Vitalis, ed Lo Prevost, William of 
Malmcsbuiy, ed Hainiltoii (Rolls Senes), Oesta Stephani, ed 
Sewell (Engl Hist Soc ) , Geivase of Oanterbuiy, ed Stubbs 
(Rolls Senes), Heniy of Huntingdon, ed Ainold (Rolls Seues), 
English GhjoniUc, od Thorpe (Rolls Senes), Pieeman, Noiinmi 
Conquest, vol v , Lappeiibeig, Qesch Englands,vo\ ui (G W P ) 
STEPHEN, SiE James (1789-1869), histouan, was the 
son of James Stephen, master in chancery, authoi of The 
Slave') y of the West India Colonies and other works, and 
was bora in London 3cl January 1789 He was educated 
at Timity Hall, Cambridge, giaduating BA in 1812, after 
which lie studied foi the bai and was called at Lincoln’s 
Inn He obtained an extensive practice as a chancery 
bariiafcei, being ultimately counsel to tho colonial depait- 
ment and counsel to the Boaid of Trade In 1834 he be- 
came assistant undei -secretary foi the colonies, and shortly 
afterwards permanent under-secietaiy On his letiiement 
in 1847 ho was made a knight commander of the Bath 
In 1849 he was appointed regius professor of modern 
histoiy in the university of Cambridge, having already 
distinguished himself by his bulliant studies m ecclesi- 
astical biography contributed to the Bdinlmrejh Revieu', 
which wei e published that year iindei the title Msays %n 
Bcdesiastiud Bioyrayhy and Other S'uhjects , a 4th edition, 
with a short momoii, appealed in 1 860 He was also the 
author of Lettuies on the Ihstoiy of France, 2 vols , 1851, 
3d ed 1857, and Fesultory and Systematic Beading^ a 
lecture, 1853. Ho died at Coblontz on the 15th of 
September 1859 
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STEPHENS, the incoirect English foim of the name of 
Fstienne, the distmguwhed Fiench family of scholars and 
piinteis 

The founclei of the lacc was Hbnui Estiexxe (d 1520), 
the sciou of a noble family of Piovence, who came to Paim 
111 1602, and soon afterwaids set up a pimting establish- 
ment at the top of the Hue St Jean de Beauvais, on the 
hill of Sainte Genevieve opjposite the law school He died 
m 1520, and, his three sons being minors, the business rvas 
carried on by his foreman Simon de Colines, who in 1521 
married his widow 

Eobbet EstieNjSTB (1503-1559) was Henii’s second son 
Aftei his father’s death he acted as assistant to his step 
fathei, and in this capacity supei intended the printing ot a 
Latin edition of the New Testament in 16mo (1523) Some 
slight alterations which he had inti educed into the text 
brought upon him the censuies of the faculty of theology 
It was the fiist of a long senes of disputes beWeen him and 
that body It appears that he had intimate lelations with 
the new Evangelical pieachers almost fiom the beginning of 
the movement, and that soon after this tune he definitely 
joined the Eefoimed Chuich In 1626 ho entered into pos- 
session of his father’s punting establishment, and adopted as 
his device the celebrated olive tieo (aieminiscence doubtless 
of his giandmothei’s family of Montolivet), with the motto 
fiom the epistle to the Romans (xi 20), Noli altwn saqoeie, 
sometimes with the addition time In 1528 he maiued 
Periette, a daughter of the scholai and prmtei Josso Bade 
(Jodocus Eadius), and in tho same yeai he published his 
first Latin Bible, an edition m folio, upon which he had 
been at work for the last four years In 1532 appeared 
his Thesamus Lingusc Latince, a dictionary of Latin woids 
and phiases, upon which for two years he had toiled 
incessantly, with no other assistance than that of Thieiiy 
of Beauvais A second edition, greatly enlarged and 
improved, appeared in 1536, and a thud, still fuithei 
impioved, in 3 vols folio, m 1543 Though the I'hesaiirus 
IS now supoiscded, its merits must not bo forgotten It 
was vastly supeiioi to anything of the kind that had ap- 
peared befoie, it formed the basis of future labouis, and 
even as late as 1734 was considered worthy of being le- 
edited In 1539 Roheit was appointed king’s printer foi 
Hebiewand Latin, an ofifico to winch, after the death of 
Comad Neobai in 1540, he united that of king’s piintei 
for Greek In 1541 he was entrusted by Fiancis I with 
the task ofpiocuiing from Claude Gaiamond, the engravei 
and type-foundci, thiee sets of Greek type for tho loyal 
pi ess The middle size were the first ready, and with 
these Robert printed the editio praiceps of tho Fcclesiasticx 
Ilistoiix of Eusebius and others (1544) The smallest 
size were first used for the 16mo edition of tho Now Tes- 
tament known as tho 0 mmjicam (1516), while with the 
largest size was printed tho magnificent folio of 1550 
This ediLioinnvolved the piintei in fresh disputes with the 
faculty of theology, and towards tho end of tho following 
year ho left his native town for ever, and took i of age at 
Genova, where he published in 1552 a caustic and effec- 
tive answer to his persecutois, under tho title Ad Censuras 
Theologorum Parisiensium, quibm Bibha a B, Stephano, 
Typogi apho Begio, excusa calummose notarunt, eiusdem R. 
S Besponsio A French translation, which is romaikable 
foi the excellence of its stylo, was published by him m the 
same year (piiuted in Rbnoiiard’s Anmles de I'lmpnmeiie 
des Bbtienne) At Geneva Robert proved himself an ardent 
paitisan of Galvin, several of whoso woiks he published 
He died there September 7, 1559 

It IS by Ins woilc m connexion mill tho Bible, and ospccially as 
an editor of tiro HowTostament, that ho is on tho whole best known 
The text of lus Hew Toslamcnt of 1560, oithoi in its original loiin 
01 m sack slightly modified foim as it assumed in the Elzevu text 
of 1534, remains to this day tho traditional text But, as modoin 
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scholars have pointed out, this is due lathei to its typographical 
heauty than to any cntical ineiit The leadings of the hfteen MSS 
which Eoheit’s son Hemi had collated for the pm pose veie meiely 
intioduced into the maigin The text was still almost exaetlj that 
of Eiasmus It was, hotvever, the fiist edition evei puhhshed with 
a cntical appaiatus of any sort Of the whole Bible Robert printed 
eleven editions, — eight m Latin, t\\ o in Hehiew, and one in French, 
while of the FT ew Testament alone he pi inted tv el\ e, — five in Gi eek, 
five in Latin, and two in Fiench In the Gieeh Hev Testament 
of 1551 (punted at Geneva) the piesent division into verses was 
introduced foi the first time The cditioiics ‘piumpes which issued 
fiom Robert’s pi ess were eight in numbei, viz , Eusdnus, includ- 
ing the Pi ^pa ratio Evaiujehca and the Dtnioiutiaiio Eiaivjelita 
as well as the Histoiia EcdesiastiLa alieady mentioned (1544-46), 
Mosuhopidus {loiSi), Dionysius of Haliecu iiassus {’Edamaij 1547), 
Aloxctiidoi Tialliaiius (Jannaiy 154S), Dio Cassius (Januaiy 1548), 
Justin Maityr (1551), Xipliilmus (1551), Appian (1551), the last 
being completed, aftei 'Robert’s departme fioni Pans, by his brother 
Charles, and appealing nndei his name These editions, all in 
folio, except the Moschopidus, which is in 4to, aie iiniiv ailed foi 
beauty Robeit also punted numerous editions of Latin classics, 
of which peihaps the folio Vinjil of 1532 is the most notewoithy, 
and a large quantity of Latin grammais and othei educational 
woiks (many of them wiitten by his fiiend Maturin Coidiei) in 
the Intel ests of that cause of which he proved himself so stout 
a champion, — the new' learning 

Chat^les Estienue (1504 or 1505-1564), the thud son 
of Henri, was, like his brother Eobeit, a man of con- 
siderable learning Aftei the usual humanistic tiaming 
he studied medicine, and became a doctor of that faculty 
in the university of Pans In 1540 he accompanied the 
French ambassadoi Lazaie Baif to Italy in the capacity 
of tutor to his natural son Antoine, the future poet In 
1551, when Eobert Estienne left Pans foi Geneva, Charles, 
who iiad remained a Catholic, took charge of his printing 
establishment, and in the same year was appointed king’s 
printer He died in 1564, according to some accounts in 
prison, having been thrown there for debt 

His principal works aie Pisediiim Bustieum, a collection of tracts 
which he had compiled fiom ancient vinteis onvaiious blanches, 
of agricultuie, and which continued to he a favomite book down to 
the end of the 17 th century, Dictionai lum Hisioiicum at Poeticwn 
(1553), the first French encjelopsedia, Thesaurus Cicet omanus , 
and Paradoxes, a fiee veisioii of the Paiadossi of Oitensio Laiidi, 
with the omission of a few of the paradoxes and of the impious and 
indecent passages (Pans, 1553, Poitiers, 1553) He was also the 
author of a treatise on anatomy and of several small educational 
works 

EQeitei EsTiEiorE (1528-1598), sometimes called “Henri 
II was the eldest son of Eobert In the preface to his 
edition of Aulns Gellius (1585), addressed to his son Paul, 
he gives an interesting account of his father’s household, m 
which, owing to the various nationalities of those who were 
employed on the press, Latin was used as a common lan- 
guage, being understood and spoken more or less by every 
member of it, down to the maid-servants Henri thus picked 
up Latin as a child, but at his special leque&t he was allowed 
to learn Greek as a serious study before Latin At the 
age of fifteen he became a pupil of Pierre Danes, at that 
time the first Greek scholar in France Two yeais later he 
began to attend the lectures of Jacques Toussain, one of 
the royal professors of Greek, and in the same year (1545) 
was employed by his father to collate a MS of Dionysius 
of Hahearnassus In 1547, after attending for a time the 
lectures of Turnbbe, Toussain’s successor, he went to Italy, 
where he spent two years in hunting for and collating 
MSS and in intercourse with learned men In 1560 
he was in England, where he was favourably received by 
Edward YI Thence he went to Flanders, wheie he learnt 
Spanish. In 1551 he joined his father at Geneva, which 
henceforth became his home In 1554 he gave to the 
world, as the firstfruits of his researches, two first editions, 
VIZ , a tract of Dionysius of Halicarnassus and Anaoreon, 
both printed by his uncle Charles In 1556 Henri was 
again in Italy, where he discovered at Home ten new 
hooks (xi -XX ) of Diodorus Siculus In 1557 he issued 
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fiom the press which in the previous yeai he had set up on 
his own account at Geneva three fir^t editions, viz , Athena- 
goras, Afaxivviis Tyrius, and some fragments of Greek his- 
torians, including Appian’s ’AwLfiaXiurj and ’IfSrjpticy, and 
an edition of kEschylus, in which for the first time the Aga- 
nieiunoyi was punted in entiiety and as a separate play In 
1558 he was appointed printer to Huldiich Fugger, one ol 
the celebrated family of Augsbuig bankers, a post which he 
held for ten yeais In 1559 he printed a Latin transla- 
tion from his own pen of Sextus Empiricus, and an edition 
of Diodorus Siculus with the new books In 1566 he 
published his best known Fiencb work, hhe Apologia pom 
Heiodote, oi, as he himself called it, Indi odudxon cm 
Txaite de la Gonfoimxte des Meiveilles Anenennes modes 
Model nes oti To cate po epcucdif tl V Apologie 2iom Seiodote, 
Some passages in the original edition being considered 
objectionable by the Geneva consistoiy, he w'as compelled 
to cancel the pages containing them The book became 
highly jiopular Within sixteen years twelve editions were 
printed lu 1572 Henri published the great woik upon 
which he had been labouring for many yeais, the The- 
samus Gosecae Linguee, in 5 vols folio The publication 
in 1578 of his Dialogues du nouveau Fi aiir^ois Itahaonze 
bi ought him into a fresh dispute with the consistory To 
avoid their censure he Tvent to Pans, and resided at the 
French court for the vhole of 1579 On his return to 
Geneva m the spring of 1580 be was summoned before 
the consistory, and, proving contumacious, was imprisoned 
for a week From this time his life became more and 
more of a nomad one He is to be found at Basel, 
Heidelberg, Vienna, Pesth, everywhere but at Geneva, 
these journeys being undertaken partly in the hope of 
procuring patrons and purchasers foi his books (foi the 
large sums which he had spent on such publications as the 
Thesamus and the Plato of 1578 had almost ruined him), 
partly fiom the inci easing restlessness of his disposition 
But the lesult of these long absences was that his press 
stood nearly at a standstill A few editions of classical 
authors were brought out, but each successive one showed 
a falling off Such value as the later ones had was chiefly 
due to the notes furnished by Casaubon, who in 1586 had 
married Henri’s daughter Florence Henri’s last years were 
marked by ever-increasing infirmity of mind and temper 
In 1597 he left Geneva for the last time After visiting 
Montpellier, where Casaubon was now professoi, he made foi 
Pans, but was seized with sudden illness at Lyons, and died 
there m his seventieth year, at the end of January 1598. 

Few men have ever served the cause of learning moie devotedly 
For over thirty years the amount which he pi educed, whether as 
printer, editor, or oiiginal wiiter, was enormous The pioductions 
of Ills piess, though punted with the same heaiitiful type as his 
fathei’s books, are, owing to the poorness of the paper and mk,i.nfenoi 
to them m geneial beauty The best, peihaps, fiom a typographical 
point of view, ai ethe Poetae G-rceoiPi inaipes (folio,1566), the Plutarch 
(13 vols 8vo, 1572), and tbe P^aio (3 vols folio, 1573) Itwasrathei 
Henn Estienne’s scholarship which gave value to his editions He 
was not only his own press-con ector but his own editor Though 
by the latter half of the 16th century nearly all the important 
Greek and Latin authors that we now possess had been published, 
his untinng activity still found some gleanings Eighteen first 
editions of Gieek authors and one of a Latin author are due to his 
press The most important have been already mentioned Henri’s 
leputation as a scholar and editoi has inci eased of late years His 
familiarity vntli the Gieek language has always been admitted to 
have been quite exceptional , but he has been accused of want of 
taste and judgment, of carelessness and rashness Special censure 
has been passed on his Plutarch, in which he is said to have intro 
duced conjectuies of his own into the text, while pretending to have 
deiived them from MS authority But a lecent editor, Sintems, 
has shown that, though like all the other editors of his day he did 
not give leferences to his authorities, every one of his supposed 
conjectures can be traced to some MS "Whatever may be said 
as to his taste or his judgment, it seems that he was both careful 
and scrupulous, and that he only resorted to conjecture when 
authority failed him And, whatever the merit of his conjectures, 
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lae ■was at any late the fiist to show ■what conjecture could do 
towards restoring a hopelessly coriupt passage The ■work, ho^w- 
ever, on ■which lus fame as a scholai is most suiely based is the 
Thesaurus G-ieecse Lingua After making due allo-w'aiice for the 
fact that considerable mateiials for the woik had been alieady 
collected by his fathei, and that heieceivcd considerable assistance 
from the Geiman scholar Sjlbuig, he is still entitled to the veiy 
highest praise as the pioducer of a %\ork ■which was of the gieatest 
service to scholarship and which in those early davs of Greek 
leal mug could have been produced by no one hut a giant Two 
editions of the TAesaiM us have been published in this eentuiy — at 
London by Yalpy (1815-25) and at Pans by Didot (1831-53) It 
was one of Henii Estienne’s great merits that, unlike nearly all the 
French scholars who precedeil him, he did not neglect his own lan- 
guage While Bude WTote French with difficulty and considered 
it hardly a fit language for a scholar to use, Henii Estienne was 
loud in its praises and gave piaetical jiioof of its capabilities 
Of his French writings three weie devoted to this Gieme — (1) 
GonformiU chi Langage Fninqois avce le Gtec (published in 1575, 
hut without date , ed L Feugere, 1850), in which Fiench is shown 
to have, among modern languages, the most afhmty with Gieek, 
the first of all languages , (2) Deux Dialogues clu noiiieau Ftangots 
Itahaaizd (Geneva, 1578 , reprinted, 2vols , 1883), directed against 
the fashion pievailing in the coiiit of Catheiine de’ Medici of using 
Italian worefs and forms, (3) PiogeU du D%vre IntituU da la Fre 
celleiice dll Langage Ft amr^oisiF&ns,, 1579 , ed Feugeie, 1853), which 
tieats of the supeiioiity of Fiencli to Italian An inteiestmg 
feature of this tract is the account of Fieneh pioveibs, and, Heiny 
III having expressed some doubts as to the giuuineiiess of some of 
them, Hemi Estienne published, in 1594, (4) Lcs Ptemues on U I 
Ima des Pioutbes Fpigi amtnatuez (nevei lepiiiited and veiy ime) 
Finally, there lemains (6) the Apologia pout HStodotc, the work by 
virtue of which Henrr Estieiine belongs to hteiatme The ostensible 
object of the book is to show that the stiange stones in Heiodotus 
may be paralleled by ecpially stiange ones of modem times 
Virtually it is a bitter satire on the wiiter’s age, especially on the 
Eoman. Chuich Put together without any method, its extieme 
desultormess makes it difficult to read continuously, but the numer 
ous stories, collected partly from vaiious Iiteiaiy sources, notably 
from the preachers Menot and Maillard, partly from the wiitei’s 
own multifarious expeuence, ■with which it is packed, make it an 
interesting commentary on the manneis and fashions of the time 
But satire, to be effective, should be either huinoioiis or righteously 
indignant, and, while such humour as theie is in the Apologie is 
decidedly heavy, the wiitei’s indignation is geneially forgotten 
in his evident relish for scandal The style is, aftei all, its chief 
merit Though it bears evident tiaces of huiiy, it is, like that of 
all tienii Estienne’a French writings, cleai, easy, and vigorous, 
uniting the duectness and sensuousness of the oldei wiiteis with 
a suppleness and logical precision winch at this time were almost 
new elements in Fiench prose An edition of the Apologia has 
recently been published by Liseux (ed Eistelhubei, 2 vols , 1879), 
affcei one of the only two copies of the oiiginil iineaneelled edition 
that are known to exist The veiy remarkable political pamphlet en 
titled DiscoursIfetveiUeuade la Pte at das Ddpot tenants da Gathei iiu 
de Mddiois, winch appealed in 1574, has been ascribed to Henn 
Estienne, but the evidence both internal and exteinal is conclusive 
against his being the author of it Of his Latin writings the most 
worthy of notice aie the De Latimtata /also suspecta (1576), the 
Pseudo Cicero (1577), and the Nnohodidascalus (1578), all thiec 
written against the Oiceroniaiis, and the Fraiicofoidiense Emporium 
(1574), a panegyric on the Fraiikfoit fair (lopiinted with a Fiench 
tianslation by Liseux, 1S75) He also wiote a Luge quantity of 
indifferent Latin verses, including a long poem entitled Jl/usa 
Mmiittix Funapum (Basel, 1590) 

Tlie pnmaiy authonties foi an account of the Ehtiennes ate then own woiks 
In the gazruJous and egotistical pi ef aces which Ilemi was in tlie habit of pie 
fixing to Ins editions will he found many scatteied hioffi aphical details Tiycnti 
seven letters fiomllenil to John of Ciafftlieim (Ciato)(eil F Passow, 1830) have 
been punted, andtlieie is one of Robert's in Ileimmjaid’s Con eipondance dei 
Riformatew s dans les Pays de Langue Fran^atse (7 lols iniblishcd), -Hlille a few 
othei contempoiarj lefeiences to him will be found m the same woik The 
seoondaiy authonties aie Janssen van Almoloveon, De V%(is Stephana) urn (Amst , 
1683), Maittaire, jSfep/ianorutn Awforia (bond , 1703) , A A lidnonaid, Awiafri 
de I'Impnmenedes Mstienne (2ded , Pans, 1813), the at tide onEstitnne by A F 
Didot in the Norn Biog Q^n , and an aiticle by Mmk Pattison in the Quai t Rev 
for April 1865 There is a good account of Henn’s Thesaurus in the Quatt Rev 
foi Januaiy 1820, wiitten by Bishop Eloniflcld (A A T) 

STEPHENS, Alexaisilee Hamiltoxt (1812-1883), 
American statesman, ■was born in Georgia, February 11, 
1812 In spite of many difficulties imposed by poverty 
and ill-bealtb, lie became a lawyer and politician of great 
reputation and popularity He was one of the Whig 
leaders of lus State until about 1850, and then dnfted 
into the Democratic party thiough the rising discussions 
of slavery, serving m (Congress from 1843 until 1859 
In 1860 he opposed secession ivarmly , but when his State 
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had seceded he “ followed his State,’' and was elected vice- 
president of the Confedeiate States Whatever there was 
of opposition to the despotic tendencies of Jefferson Davis 
gatheied around Stephens as a centre , and the vice-pre- 
sident was never an influential member of the Confederate 
admmistiation His popularity in Georgia was unbounded, 
and he was elected repiesentative in Congiess in 1877-82, 
and governor, 1882-83, dying in office In person he 
was small and extremely emaciated, seldom weighing more 
than 90 pounds, and always in delicate health, but Ins 
powers as an oiatoi were lemarkable 

Cleveland’s A LI Stephens in Public and Pi ivate and Johnston 
and Browne’s Life of A H Stephens aie the mam authonties for 
Stephens’s life His political opinions ais fully given iii his woik. 
The War hetueen the States 

STEPHENS, John Lloyd (1805-1852), travellei, was 
born 28th Novembei 1805, at Shrewsbury, NJ, United 
States Having been admitted to the bar, be practised 
his profession for about eight yeais in New York city. 
In 1834, the state of his health lendeiing it advisable that 
he should tiavel, he visited Em ope, and foi two years 
made a tour thiough many countries of that continent, 
extending his travels to Egypt and Sj'iia On his return 
to New York he published (under the name of “ George”" 
Stephens) in 1837 Incidents of Tiavel m Egypt, Arabia 
Petieea, and the Holy Land This woik was followed 
next year by the publication, also in two volumes, of 
Incidents of Ti avel in Gi eece, Turkey, Eussia, and Poland. 
Ill 1839 Stephens arranged ivith Fiedeiick Catherwood 
of Loudon, who had accompanied him on some of his 
tiavels, and illustiated the above-mentioned publications, 
that they should make an exploration togethei in Cential 
America, with a view to discoveiing and examining 
ancient ait said to exist in the dense forests of that 
tropical region Stephens, meantime, was appointed 
United States minister to Central America The joint 
travels of Stephens and F Catherwood occupied some 
eight mouths in 1839 and 1840 As the result of these 
researches Stephens published in 1841 Incidents of Tiavels 
in Cential Amenca, Chiapas, and Yucatan In the 
autumn of 1841 the two travellers made a second exploia- 
tiou of Yucatan, the tiuits of which were gatheied up in 
a work published by Stephens in 1843, — Incidents of 
Tiavel in Yucatan This work desciibes the most exten- 
sive travels executed till that date by a stiangci in the 
peninsula, and, as the author claims, “contains account of 
visits to forty-four ruined cities or places in which iemaiii» 
01 vestiges of ancient populations were found ” It fixed 
the sites of many prohistoiic cities and supplied coirect 
delineations of their existing monuments This publica- 
tion enjoyed a wide popularity, and made such an impres- 
sion on Prescott the historian that he urged Stephens toi 
prosecute his lesearches of American antiquities in Poiu. 
Stephens was, however, disinclined to so distant an expedi- 
tion He became a director of the newly-formed American 
Ocean Steam Navigation Company, which established the 
first American lino of trans-Atlantic steamships. He visited 
Panama to leconnoitre the giound with a view to the 
consti action of a railway across the isthmus, and, first aa 
vice-fuesiderLt and then as president of the Panama Rail- 
way Company, spent the greater part of two years in 
superintending the project His health was, however, 
entirely undermined by Ins long and incautious exposure 
to the deadly climate of Central America, and he died at 
Neiv York on the 10th October 1852 

Stephens made no pretensions to the title of a scientific 
traveller He had, however, a natural curiosity aftei all 
kinds of human knowledge, shrewd and accuiate powers 
of observation, and a more than common measure of per- 
severance, tact, and resource. 
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STEPHENSOlSr, Geoege (1781-1848), perfecter of the 
locomotive, wa& the son of Eobert Stephenson, fireman of 
a colhery engine at TTylam, neai Newcastle, where he 
was boin 9th June 1781 In boyhood he was employed 
as a cowherd, and occupied his leisure in electing clay 
engines and similar mechanical amusements Afterwards 
he drove the ginhorse at a colliery, and in his fourteenth 
year became assistant to his father in firing the engine at 
a shilhng a day He set himself diligently to qualify 
himself for higher duties, and in his seventeenth yeai was 
appointed engmeman or plugman As yet he was unable 
to read, but, stimulated by the desire to obtain fuller 
information regarding the wonderful inventions of Boulton 
and Watt, he began in his eighteenth year to attend a 
night school, and soon made remarkably rapid progress 
In 1801 he obtained the situation of brakesman, and in 
1812 was appointed engine wright at Kilhngworth high 
pit at a salary of £100 a year Meantime he had been 
employing his leisure in watch and clock cleaning, in 
studying mechanics, and in various experiments with a 
view of solving the difficulties connected with the con- 
struction of a satisfactory locomotive Having obtained 
permission from Lord Ravensworth, the principal partner 
of the Kdhngworth colhery to incur the outlay for con- 
structing a “ travelling engine ” for the tiamroads between 
the colliery and the shipping port nine miles distant, he 
made a successful trial with the engine, which he named 
“My Lord,” 25th July 1814 Setting himself diligently 
to improve his invention, he thoroughly satisfied himself 
that for the proper success of the locomotive a railway as 
nearly as possible level was an essential condition In 
1822 he succeeded in impressing with the importance of 
his invention the projectors of the Stockton and Darlington 
Railway, who had contemplated using horses for their 
waggons, and was appointed engineer of the railway, with 
liberty to cany out his own plans, the result being the 
opening, 27th September 1826, of the first railway over 
which passengers and goods wmre carried by a locomotive 
The success of the Stockton and Dailington Railway led to 
the employment of Stephenson in the construction of the 
Liverpool and Manchester Railway, which, notwithstanding 
prognostications of failure by the most eminent engineers 
of the day, he carried successfully through Chat Moss 
He also succeeded in persuading the directors to give the 
locomotive a trial, and, as his improved invention, the 
“Rocket,” during her trial trip made 29 miles an hour, 
his suggestion met with complete approval, with the 
opening of the line, 15th September 1830, the modern era 
of railways may be said to have been definitely inaug- 
urated While his experiments in connexion with loco- 
motives were in progress, the construction of a safety lamp 
for use 111 mines occupied much of his attention There 
can be no doubt regarding the justice of his claims to be 
considered the first inventor of the tube safety lamp, not- 
withstanding that the name of Sir Humphry Davy has 
been chiefly associated with the discovery In recognition 
of the “valuable service he had thus rendered to man 
kind,” subscriptions were in 1815 collected in behalf of 
Stephenson which amounted to £1000, a sum which he 
found of great convenience in connexion with his locomo- 
tive experiments Stephenson was closely connected w'lth 
the more important of the railway projects which the 
success of the Liverpool and Manchester line called into 
existence, but he strongly disapproved of the railway mania 
which ensued, and predicted that only rum could result 
from the prevalent disposition towards railway speculation 
He was frequently consulted in regard to the construction 
of foreign railways, and in this connexion visited Belgium 
and Spam in 1846 Towards the close of his life he retired 
from active duties, and at his residence at Tupton House, 
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Chesterfield, inteie&ted himself chiefly in farming and 
horticultural pursuits He died 12th August 1848 

See Stoty of the Life, of George Stejghcnson, by Samuel Smiles, 
1857, new ed 1873 , 2 xii\.^viiileh's Lives of British JEngineei s,yo\ iii 

STEPHENSON, Robert (1803-1859), engineer, son of 
the preceding by his first wife Fanny Henderson, was born 
at WTllington Quay, 16th October 1803 Eemembeiing 
his own early difficulties owing to deficient instruction, his 
father bestow ed special care on his education, sending him 
m his twelfth year to attend hir Bruce’s school in Percy 
Street, Newcastle, wheie he remained about four years. 
In 1819 he was apprenticed to a coalviewer at Kilhngworth 
to learn the business of the colhery, after which, to perfect 
his training in technical science, he was sent in 1822 to 
attend the science classes at the university of Edinburgh. 
On his return he assisted his father in the survey of 
vaiious lailway lines, hut in 1824 he accepted an engage- 
ment to take charge of the engineering operations of tlio 
Columbian Mining Association of London On account 
of the haiassing difficulties of the situation he resigned it 
in 1827, and after his return to England undertook the 
management of his fathei’s factory m Newcastle, greatly 
aiding him in the improvement of his locomotives, the 
result being the construction of the “Rocket," which 
firmly established the practicability of steam locomotion 
on railways Subsequently his services were in great 
request as a railway engineer, and after the retiiement of 
his father he was regarded as the chief authority on the 
subject In this connexion Ins most remarkable achieve- 
ments were his railway viaducts on the tubular system, 
constructed with the aid of the practical knowledge of Sir 
William Fairbairn, and justly characterized as “the 
greatest discovery in construction in our day ” Among 
his more notable bridges aie the Royal Border bridge at 
Berwick-on-Tweed, the high-level bridge at Newcastle-on- 
Tyne, the Britannia tubular budge over the Menai Straits, 
the Conway tubular budge, and the Victoria tubular 
bridge over the St Lawrence, Canada In 1847 he 
entered the House of Commons as member for Whitby 
He was frequently consulted in the construction of foreign 
railways, and was decorated for his services by the king 
of Belgium, the king of Sweden, and the emperor of the 
French In 1865 he was elected president of the Institute 
of Civil Engineers He died 12th October 1859, and was 
buried in Westminster Abbey 

See The Story of the Life of George Stephenson, including a 
Memoir of his Son Eolert Stephenson, by Samuel Smiles, 1857, new 
ed 1873, Jeaffieson, Life of Robert Stephenson, 2 vols , 1864, and 
Smiles’s laves of Bt itish Bngincei s, vol in 

STEREOCHROMY See Silica 

STEREOSCOPE is an optical instrument for repre- 
senting in apparent relief and solidity all natural objects 
by uniting into one image two representations of these 
objects as seen by each eye separately That the two eyes 
form different images of any objects which are near enough 
to have dissimilar perspective projections has been long 
known, and may be leadily tested by any one Euclid 
proved it geometrically with reference to a sphere (26th, 
27th, and 28th theorems of his Treatise on Optics) , Galen 
showed how the demonstration might be made ^ Porta. 
(q V ), in his woik on Befraction, also writes on the subject, 
and Leonardo da Vinci adduced tlie want of correspond- 
ence between the parts of the background intercepted by 
a near object seen by the two eyes singly “as the reason 
why no painting can show a iihevo equal to that of 
natural objects seen by both eyes within a moderate 
distance In 1613 Aguilonins, a Jesuit, in hia work on 
Optics, attributed the union of the two unhke pictures into 

1 De UsnPartium Corporis Hwimni, Lyons, 1550, p 593 

2 Trattata della Piciura, Scultwra, ed Architettura, Milan, 1584 
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a deal image to a “commou sense” wliicli gave iti aid 
equally to eadi eye, — this common, sense being specially 
exerted when the object is placed much nearei to one eye 
than to the othei, so that the size's as well as the forms of 
the tv 0 retinal pictuies aie sensibly difierent The sub- 
ject was merely touched by vaiious othei wiiters aftei 
Agailomus until 1775, when Harris^ observes “We have 
othei helps foi distinguishing prominences of small parts 
besides those by which we distinguish distances in general, 
as to then degiees of light and shade, and the prospect we 
have iound them Again, by the parallax, on account of 
the distance betwixt oiii eyes, v e can distinguish, besides 
the front part, the two sides of a near object not thicker 
than the said distance, and this gives a visible rilievo to 
such objects, which helps gieatly to raise oi detach 
them from the plane in which they he Thus the nose 
on a face is the more remaikably raised by oui seeing 
both sides of it at once” This was undoubtedly a con- 
sideiable step towards a sound theoiy of binocular vision, 
but it cannot be said to have anticipated the invention of 
the stereoscope This instiument owes its origin entirely 
to the experimental researches of Sir Charles Wheatstone 
on binocular vision, and the following passage from 
Mayo’s Outh^m of Bximiii Physiology , p 288, published 
in 1833, 13 the first clear enunciation of the principle on 
which it is constructed — “A solid object, being so placed 
as to be regaided by both eyes, projects a different pei- 
spective figure on each retina , now if these two perspect- 
ives be actually copied on paper, and presented one to each 
eye, so as to fall on corresponding paits, the oiigmal solid 
figure will be apparently repioduced in such a manner that 
no effort of the imagination can make it appeal as a 
representation on a plane suiface ” Sir Charles Wheat- 
stone’s “ Coiitiibutions to the Physiology of Vision, Pait 
the Pirst” appeared in the Phiiosojohical Transactions of 
1838, but this paper was the result of investigations 
extending over a period of years, and there is evidence 
that leflectmg stereoscopes weie constructed for Wheat- 
stone by Newman, a well-known philosophical instrument 
makei, so early as the winter of 1832 Wheatstone no 
doubt also, as oaily as 1845, employed photogiaphic 
pictures for his reflecting stereoscope The subject was 
taken up by Su David Biew&tei, and was developed moie 
particularly in two papeis read to the Eoyal Society of 
Edznbiugh m January 1843 and April 1844 These re- 
searches led Brewstei to the invention of the lenticular or 
refracting stereoscope The discoveries of Dagueue and 
Talbot, and the rapid development of the art of photo- 
graphy, enabled photographs to be taken suitable for the 
stereoscope, thus superseding the geometrical drawings 
previously employed, and in 1849 Duboscq, a Parisian 
optician, began the manufactme of lenticular stereoscopes 
and executed a series of binocular daguerrotypes of living 
individuals, statues, bouquets of flowers, and objects of 
natural histoiy Foi many years the refracting stereoscope 
of Biewstei was one of the most popular of scientific in- 
struments, and was to be found, along with an appiopnate 
collection of pictures, in every drawing-room, but of late 
years it has somewhat fallen into the background, and the 
manufacture by photographers of stereoscopic views now 
forms but a small portion of their woik Whilst much 
credit is due to Brewster for his writings on binocular 
vision, and foi the efforts he made to introduce the steieo- 
scope to the public, there is no doubt that Wheatstone was 
not only the real inventor of the instrument but he also laid 
down m his paper published in 1838, and in a second con- 
tiibution which appeared in the Philosophical Transactwm 
in 1852, the true principles of binocular visio n ^ 

^ Opticls, lol 11 pp 41 and 245 

^ See Brewster on the Steieosoope, 1856, Wlieatstone’s Scientific 


When we look at an external object with both eyes it 
IS seen generally as a single object, although there must be 
tvo retinal pictures, one foi each eye This depends on 
the fact that the excitation of ceitam associated spots on 
the two retinae is referred to the same point in space, oi, 
in other words, that the luminous impression which 
oiigmates by the iiritation of two associated points appears 
as one point in the visual field Such associated points oi 
aieas of the retina are said to be coiresponding or identical 
When an object is seen single by two eyes, the two images 
must fall on coiiesponding points of the retina If one 
eye be pushed to the side, the image on the retina of that 
eye is displaced fiom its appropriate identical point, and a 
double image is the result Now the term horopter is 
applied to lepiesent an imaginary surface containing “all 
those points of the oiitei world from which lays of light 
passing to both eyes fall upon identical points of the 
letma, the eyes being in a certain position ” The hoioptei 
varies with the diflfeient positions of the eyes (see Eye, 
vol viii p 826) But it IS a faniiliai expeiience that we 
not only see a single object with two eyes, but the object, 
say a cube oi a book lying on the table, is seen in relief, 
that is, we take cognizance of the third dimension occupied 
by the body m space, although the two retinal pictures 
are on a plane It is clear that the two images of the 
object which do not coincide with the horoptei cannot be 
completely united so as to furnish one single visual impies- 
sion Fuither, it can leadily be demonstrated that the 
two letmal pictures are dissimilai, and yet the two images 
aie fused into one and give the impiession of a single 
object occupying thiee dimensions To explain these 
phenomena, Wheatstone put foiwaid the theory that the 
mmd completely fused the dissimilar pictures into one, 
and that whenever theie occurs such complete menial 
fusion, of images leally dissimilar, and incapable of 
mathematical coincidence, the result is a peiceptioii of 
depth of space, or solidity, oi relief The objection to this 
theory as stated by Wheatstone is that complete fusion 
does not lake place It is always possible by close 
analysis of visual perceptions to distinguish between the 
two letmal pictuies Fuithei, if the fusion is mental, as 
slated by Wheatstone, it is an example of unconscious 
cerebration Another explanation has been suggested by 
Biucke 2 When we look at objects noai al hand the optic 
axes are conveiged strongly, and they become loss and 
less conveiged as we gaze at objects faither and farthci 
away There is thus a seiies of axial adjustments, the 
necessary muscular movements giving use to definite 
sensations, by which we estimate the lelative distance of 
objects in the field of view A man with one eye cannot 
judge by this method We habitually depend upon 
binocular vision foi the guidance of all such movements as 
require an exact estimate of the respective proximity of 
two or more objects “ A very good test experiment is to 
suspend a curtain ring in such a maniiei as to present its 
edge at the distance of foui or five feet from the eye, and 
then to try to push sideways thiough its hoop the ctuved 
handle of a walking stick held by the lower end , in this 

Papers, publislied by tlio Physical Society oC Loudon, 1879 , and 
an article by the late Di 'William Carpentex xn Edinburgh Review lor 
1858 

® Thus tbeorj'- is usually attiibuted to Brucko, but something very 
sxnulai to it was taught by Biewster Biewster, however, did not 
attach impoitance to muscular sensations as an element in the question, 
and was content with pointing out that, m looking at the stereoscopic 
pictuies of a bust, for example, “ the eyes will instantly, by means of 
then power of convergence, unite the separated points of the eyes, and 
then the still more sepaiated points of the eais, running ovei eacli 
pail of the bust with the lapidity of lightning, and uniting all the 
corresponding points in suooessioii, precisely as it does in looking at 
the bust itself ” See his aiticle “Stereoscope,” mBnoyc. Bntan , 
8th ed , vol, xx p 689 
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feat, wliicli can be readily accomplished under the guidance 
of binocular vision, large odds may be laid that success 
will not be attained w hen one eye is closed, until a suc- 
cession of trials shall ha\e enabled the CTperimentei to 
measure the distance of the ring by the miisculai move- 
ments of his arm ^ According to Brucke, the two eyes 
aie continually in a state of motion, and then position 
of convergence, now greatei now less, passes fiom one 
side to the other, so that the obseivei combines succes- 
sively the different paits of the two pictuies, thus giving 
use to sensations of depth of space and of subjects stand- 
ing out in relief Brucke’s theoiy, m shoit, is that oui 
perception of depth depends on the fusion of muscular 
sensations, or rather of nervous impressions arising from, 
the muscles of the eyeballs It was, howevei, pointed 
out by Dove that the sensation of lehef, solidity, or pei- 
spective IS perfect even when natural objects oi stereo- 
scopic pictures are seen momentarily by an electiic flash 
lasting only ^ j^,oou of a second, during which time it is in- 
conceivable that there can be any change in the degiee of 
convergence of the optic axes This experiment is fatal 
to Biucke’s theory, and Wheatstone was light m asserting 
that the sensation of lelief is instantaneous A thud 
theoiy IS that of Josejih Le Conte, advanced in 1871, and 
thus stated by himself — “All objects or points of objects 
either beyond or neaiei than the point of sight are doubled, 
but differently, — the formei homonymously, the latter 
heteronymously The double images in the formei case 
aie united by less convergence, in the lattei case by 
greater convergence, of the optic axes Now, the obseivei 
knows instinctively and without trial, in any case of double 
images, whether they will be united by gieatei oi less 
optic conveigence, and therefore never makes a mistake, 
or attempts to unite by making a wiong movement of the 
optic axes In other words, the eye (oi the mmd) in- 
stinctively distinguishes homonymous from heteionymous 
images, referring the foimer to objects beyond, and the 
lattei to objects this side of, the point of sight ”2 Thus, 
accoiding to Le Conte, the mmd peiceives relief instantly 
but not immedvxtely, and it does so by means of double 
images This theoiy does not possess the merit of simpli- 
city, and, whilst it may explain tho phenomenon of relief 
as experienced by those who have been specially trained 
to the analysis of visual perceptions, it does not satis- 
factorily account for the experience of eveiyday life 
We are therefore obliged to fall back on the theory of 
Wheatstone, somewhat modified, namely, that theie are, 
behind the phenomena referred to the letina, psjchical 
operations, unconsciously performed, which fuse together 
the lesults of the retinal impiessions In the language 
of Hermann, “corresponding points are therefoie such 
points as furnish images, which, as experience teaches, are 
habitually combined oi fused But, as it appears necessary 
to effect these combinations in order to obtain correct 
impressions of objects, we get into the habit of fusing also 
the images of the two not perfectly corresponding points 
which, under ordinary circumstances, we should perceive as 
double It can easily be demonstrated that simultaneous 
images which fall upon corresponding points are not united, 
although it IS true that they do not form second images 
When the mind must unite images which do not fall upon 
corresponding points, the process must be associated with 
the conception that the corresponding points in the object 
occupy the situation for which the eye would have to he 
arranged, in order that the image should coincide 
To obtain binocular pictures suitable for the stereoscope, the 
camera must be placed successively m two pomts of the circum- 

^ Carpenter, Edinlni'i gh R&mew, 1858 

^ American Journal of Science and Arts, vol n , 1871 

3 Heimann’s Physiology, translated by Ganigee, p 430 


feiencp of a ciiele of vhieli the olijeet is the centie, and the points 
at 'vvlncli the cameia is so placed must have the aiigulai distance 
lepicscnting the comeigcnce of the optic axes when the object is 
to be Tieued in the steieoscope Foi example, if the pictures aie 
to be seen in the stcieoscope at a distance of 8 inches beloie the 
e\G3, the conveigence will he 18°, and the camera must be stationed 
at two pomts on the ciicle at the same angular distance This 
Oistante of the cameia from the object only affects the nwgiiitudc 
of the pictuie Usually two cameras aie employed, fixed at the 
piopci angular positions 'Wheatstone gi-ves the following table 
of the inclination of the optic axes at ditfeient distances, and it 
also shows “the angiilai positions ot the cameia iec[iured to obtain 
binoctilai pictuies which shall appeal at a given distance in the 
stcicoseope in then tiue lelief ” 

2= 4’ 6’ S 10’ 12 14 10 16 20’ 22 24’ 20’ 23’ 30 

Distance in inches 71a3o7 2GS17S13 2 11S10 18S7S70C45b34o04C 

“The distance is equal to ^ a cotang e, — a denoting the distance 
between the two eyes and B the inclination of the optic axes ’ 
(Wheatstone, Scientific Pape i s, p 270) 

Suppose two steieoscopic pictuies thiis'tahen aie piesented to 
the two ejes, 

it is possible ^ 

by an eftoifc f ^ \ z' 

so to con\ ergo / \ \ / ^ X \ 

the eyes as to / ( \ \ f ^ — s, \ \ 

tliiow the im- I 1 (if 

ages on cones- V V ^ y y \ I j / 

ponding points, \ y Vx. ^ J 

and when this NX" — / 

IS done the oh- ^ 

jects aie seen 

iaielief(fig 1) ^ 

Such an efloit, TX. 

howevei, soon yf / yf \ / 

causes fatigue, / n. / yX. \ / 

andfewpeisons / \. \ / ^xA / \ 

can so control f A u / ' 

then eyes and \ / / / \ ' 7 

keep them in \ / \ / \ / \ / 

the foiced posi- sT / \ I \ 

tion as to view X^^ / \ X.^^ / 1 

the pictuies X 1/ tl A 

in then natn- j-jg ^ — steieosccipic flf;uios A, cone , B, ten sided 
lal pel selective pjianud 

with any com- 

foit The object of all stereoscopes is to tlnow the two pictuies ou 
coirespondmg pomts with the eyes in an oidinary position 
The piinciple of Wheatstone’s lefleeting steiecscope is illushated 
m fig 2 It consisted of two plane mirrois, Mout 4 inches 
sq uare, fixed m fi anies S 


and so adjusted that r ' r,\ Af 

their hacks foxm an | \ / \ , 'I 

angle of 90° with each | \ / \ / j 

othei These mirrois I \ / \ / / 

are fixed to an upright \ /' \ / 

agamstth.emidaleh.no 1 / \ / / 

of a vertical board cut 5 \ V ‘y' / 

away so as to allow the <:!A ^ \ j S, 

eyes to he placed he-au. 

foie the min 01 s On T lAv / \ y/j f 

each side theie is a | ^ A . 

panel healing a gioove ^ | ^ t /A.' — 1 ^ 

above and below into 

which the coirespond- \ IPXp 

ing pictures can bel’»U 1/ / S,, \\_i ‘ 

slid Mechanical ar- /'l/A A TTA 

rangements also exist y^lTiX 1 I /sAA 

foi the pm pose of y x A 3 1 — ffA \ 

moving the pictures ( /jV \ 1 1 \\ 1 

to 01 fiom the minors I // j \ \\ / 

and also for inchning \/ / 1 / 

the pictures at any (vA — B 9 

angle (fig 3) There is g am of Wheatstone s Keflectmg Stereo- 

one position in which scope K, K, right andleft ejes, S, S", miiioia, 

the hmoculai image L, R, panels foi holding pictuies, a 6 , pictme on 

•Rill hp im-mpjlinfplv left side, a, 6i, picture on nght side , a, B, A. and 

Will Oe irarnemateiy ^ couesnondmg pomts on letmS, ALB, 


VI 1 u 1 £ , ^ a, 8, p aie coiiesponclmg pomts on letmie, ALB, 

seen single, 01 its pio ohject as seen in relief in mii’rors , &, seen by left 

per size, and without ejo m position B, and image on retina at j3 , L seen 
tatimie, “ because in a.t L R, and letmal image at A., a seen at A, and 
retinal imago at a , a' seen at A, and retinal image 
this position only the at a , E seen at R L, and letinal image at p , b' seen 
Oidinary lelations be- atB, and lUinal image at g — landols and Stirling’s 
tween the magnitude Physiology 

of the pictures in the retina, the inclination of the optic axes, and 
the adaptation of the eye to distinct vision at different distances 
are preserved ” (Wheatstone) Although somewhat cumbrous, the 
reflecting stereoscope is a most useful instrument, and enables one 
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to perform a greater variety of experiments on 'binoctilar vision than 
can be carried out easily with the more common form. 



Fig. 3. — tyheatstone’s Reflecting Stereoscope. 


"Wheatstone also invented a form of stereoscope in which the pic- 
tures were brought on corresponding points of the retina by refrac- 
tion instead of hy reflexion. This had a form very like the ordinary 
stereoscope, hut, instead of lenses in the apertures to which the eyes 
are directed, it had “a pair of glass prisms having their faces inclined 
15° and their refractive angles turned towards 'each other. ... A 
pair of plate-glass prisms, their faces making with each other an 
angle of 12°, will bring two pictures, the cori'esponding points of 
which are 2 finches apart, to coincide at a distance of 12 indies, and 
a pair with an angle of 15° will occasion coincidence at 8 inches.”^ 
The form of stereoscope generally used is that invented by Sir 
David Brewster, and is known a.s the refracting stereoscope. The 
arrangement is shown 
diagrammatically in 
fig. 4. Let the left eye 
be at A and the right 
at B ; let ffl and 6 be 
the corresponding pic- 
tures for each eye, and 
ih) Pi} prisms of 
glass. A prism refracts 
rays of light so that 
the object seen through 
the prism appears to bo 
nearer to the refracting 
edge ; the prism 
therefore refracts the 
ray in the direction 
PiA, as if it proceeded 
from c. The prism jt ?2 
refracts the ray ip,j so 
that to the eye at B it 
also appears to proceed 
from c. The effect of 
this is that the object 4.— Diagram of the Refracting Stereoscope, 

really appears to be at e. And as the points a. and J combine to 
form the point c, so d and e unite to form the point /, and ff and 
A to form the point 
i (Weinhold). This 
stereoscope consists 
of a pyramidal box 
blackened inside and 
having a lid for the 
admission of light (fig. 

5). At the narrow 
end of the box are 
two tubes carrying 
the lenses. The tubes 
move up and dovm to 
suit eyes of different 
focal lengths, and 
sometimes convex or 
concave lenses are in- 
serted over the prisms 
to meet the wants of 
long-sighted or short- 
sighted persons. Fig. 6 
shows the upper end of 
the stereoscope, with, 
the lenses in position. 

A. Stroll (without 
knowing tli at H. Grubb 
had described the essentials of the apparatus in 1879) has recently 
invented a new form of stereoscope based on the well-known effects 





Fig. 7. 


of the persistence of vision. Two stereoscopic pictures are simul- 
taneously projected by two lanterns on a screen so as to overlap, 
and disks having suitable slits 
are rotated in front of the Ian- c 
terns and also in front of the 
eyes of the observer, in such a 1 
way that only one picture is 
thrown on the sereoii at a time, 
and also that the view of the 
picture is seen with the right and left eyes alternately. Further, 
the connexion between the disks is so arranged that the time of 
obscuring the view of the observer’s right eye or left eye coincides 
with the time when the light is shut off from the right or left 
lantern, and thus the left eye sees the picture of the left lantern 
and the right eye that of the right lantern. The two eyes never 
see at the same time, and each eye views its picture after the other, 
but the impressions come so fast as to he fused in consciousness, 
and the result is, the image stands out “in solid relief” (Froc. 
Boy. Soc., No. 24^ vol. xl., April 1, 1886). 

During his researches into the physiology of vision, Wheatstone 
was led to study what he termed conversions of relief. Sometimes 
when we look at a geometrical figure such as a cube or rhom- 
boid it may be imagined to represent one of two dissimilar 
figures. In fig. 7 the rhomboid AX is drawn so 
that the solid angle A should be seen nearest, and jz 
solid angle X farthest, and face ABCD foremost, 
while XDO is behind. Look steadily and the posi- 
tion will change : X wdll apjicar nearest, solid angle! 

A farthest; face ACDB will recedo behind XDU.-I 
The effects are most obvious when seen with oneL 
eye, and “no illusion of this kind can take place ^ 
when an object of three dimensions is seen with 
both eyes while the optic axes make a sensible angle 
with each other, because the appearance of two dissimilar figures, 
one to each eye, prevents the possibility of mistake” (wheat- 
stone). The conversion of a cameo into an intaglio and of an in- 
taglio into a cameo is a vvoll-known instance of this illusion. 
Wheatstone observed the convei’sion of relief exhibited by binocular 
pictures in the stereoscope when they are transposed, reflected, or 
inverted, and this led him to the invention of the Pscudoscope, an 
instrument which conveys to the mind false perceptions of all ex- 
ternal objects. “ Two rectangular pi’isma of flint glass, the faces of 
which are 1 -2 inch scjuare, are placed in a ffame with their hypo- 
thenuses parallel and 2 A inches from each other ; each prism lia.s 
a motion on an axis corresponding with the angle nearest the 
eyes, that they may bo adjusted so that their bases may have any 
inclination towards each other” (Wlieatstone’s Scicntifict Fcipcm, 
p, 275). In fig. 8 there is a diagram of the . 
instrument. If a sj)herical surface ho exa- 
mined with this instrument, it will appear 
hollow ; whilst a hollow surface will appear 
convex. It is remarkable, however, that 
the converting piowers of this instrument 
are greatest where the new forms can bo 
conceived without effort. Thus a cameo 
and an intaglio, a plaster cast in relief and 
its inould,_ or any object similar in its op- 
posite reliefs^ is at once changed by the 
pseudoscopo into the convex'se form. As 
pointed out hy Dr Carpenter, hy gazing wo 
can reverse the interior of a mask so as to 
see the countenance stand out in relief; it . 
is more difficult to throw the features of a / 
bust into tho shape of a mould ; whilst it I , , 
is impossible to effect any conversion upon 
the features of the living face. “ The op- 
tical change is identically the same in its 8.--Dingrnin of Wheat- 
nature in every, one of the.so cases; and 
there IS nothing in the form of the features «i, fij, and a, p, emro- 
whieh refuses to present a converse, this spemding points ; a, 6, c, 

converted shape being presented by the positiun of points in visual 

mask ; but the mind, which will admit tlie 
conception of the converted form when suggested by the inanimate 
mask or bust, is steeled hy its previous exT)erienco against the notion 
that actual flesh and 
blood can undergo such 
a metamorphosis ” (Car- ^ 
peater, Edinburgh Be - . 
vieWf 1858, p. 460). i 
A little consideration ' 
will show that the pic- 
tures of objects placed 
at a great distance from 
the eye are practically 

if not wholly identical. Here there is scarcely any stereoscopic 




Fig. 9. — DiaRram of Von Ilclrnholf z’l 
Toicsfovcoscope, 


Wheatstone’s Soientifio Papers, p. 267. 


NecRer, PM. Mag., 8d series, vol, L p. 857. 
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effect, and tlie landscape may appeal to be flat, as in a picture To 
obtain a stereoscopic view of a landscape Von Helmboltz invented 
tbe Tclestei eoscope, an instiunient wbicb places as it neie the point 
of view of both eyes wide apart It consists of two miirors L and 
R, each of which projects its image upon I and r, to which the eyes 
0 and 0 aie directed The eyes 0 and o are placed as it were atO^ 
and Oi, according to tbe distance between L and R , consequently 
two dissimilar pictures aic obtained, these aie mentally combined, 
with the lesult that the landscape is seen like a stereoscopic view 

The principle of the steieoacope was successfully applied by 
Wenham in 1854 to the constiuction of the binoculai microscope 
See Micposcope (vol xvi p 272), and also two papers in the 
Jow) Hoy Micr Soc , 18S4 — (1) “On the Mode of Vision with 
Objectives of Wide Apeituie,” by Piof E Abbe, p 20, and (2) 
“On the Physiology of Bmoculai Vision with the Microscope,” 
by Dr Caipcntei, p 486 Piof Abbe shows, however, that 
“oblique vision in the microscope is entirely difieient from that m 
ordinary vision, inasmuch as there is no perspective, so that we 
have no longer the dissimilarity which is the basis of the oidmaiy 
stereoscopic effect, but an essentially different mode of dissimilarity 
between the two pictures ” In the micioscope there is no j)er- 
spective foreshorteuing There is no difference in the outline of 
an object viewed under the microscope by an axial oi by an oblique 
pencil There is simply a lateral displacement of the image — an 
entirely different phenomenon to that which occurs m non-micio- 
scopic vision Thus, whilst the mode of formation of dissimilar 
pictures in the binocular micioscope is different from the production 
of ordinary steieoscopic pictures, the biain mechanism by which 
they are so fused as to give use to sensations of sohdity, depth, 
land perspective is the same (J G M ) 

STEEEOTYPE See Typography 

STEELING, a city of the United States, in "WTiite- 
side county, Ilhnoi'i, on Eock Eiver (a tributaiy of the 
Mississippi), 110 miles west of Chicago Mainly on account 

of the abundant water-power produced by the natural rapids 
of the river and a dam 1100 feet long, it has become the 
seat of the most varied manufacturing industry An 
artesian well 1000 feet deep, discharging 18,000 gallons 
per hour, contributes to the water-supply of the town 
The population was 5312 in 1870 and 5087 in 1880 
Sterling was laid out m 1836 and incorporated in 1857 
STEELING, JoHif (1806-1844), author, was descended 
from a family of Scottish oiigin which had settled in 
Ireland about the Cromwelhan period His father, 
Edward Sterhng, boin at Waterford 27th Februaiy 1773, 
had been called to the Irish bar, but, having fought as a 
militia captain at Yinegar Hill, afterwards volunteered 
with his company into the line On the breaking up of his 
regiment he went to Scotland, and took to farming at Karnes 
Castle in Bute, where lohn, the second son, was born 20th 
July 1806 In 1810 the family removed to Llanblethiau, 
Glamorganshire, and during his residence there Edward 
Sterling, under the signature of “Vetus,” contiibuted a 
number of letters to the Times, which were reprinted in 
1812, and a second senes in 1814 In the latter year he 
temoved to Pans, but, the escape of Napoleon from Elba 
in 1815 compelling him to return to England, he took up 
his permanent residence in London, obtaining a connexion 
with the Times newspaper, and ultimately being promoted 
editor Carlyle, who allows him the dubious credit of 
being one of the best of newspaper editors, represents him 
as manifesting “ a thoioughly Irish form of charactei, fire 
and fervour, vitality of all kinds in genial abundance, but 
m a much more loquacious, ostentatious, much louder style 
than is freely pationized on this side of the Channel ” 
His fiery, emphatic, and oracular mode of writing conferred 
those characteristics on the Times which were recognized 
in the sobriquet of the “ Thunderer ” The frequent 
changes of the family residence during the eaily years of 
young Sterling rendered his education somewhat desul- 
tory, but on the settlement in London it became more 
systematic After studying for one year at the univer- 
sity of Glasgow, he in 1824 entered Trinity College, Cam- 
bridge, where he had for tutor Julius Charles Hare At 
Cambridge he did not distinguish himself except in the 
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debates of the union, where, “none,” it was related, 
“ ever came near him except the late Charles Buller ” 
He removed to Trinity Hall Yith the intention of 
graduating in law, but left the university without taking 
a degree During the next four years he resided chiefly in 
London, employing himself actively m literature Along 
with Predeiick Maurice he purchased the Athenmum from 
J Silk Buckingham, but the enterprise was not a pecuniary 
success Thiough Maurice he became an “assiduous 
pilgrim ” to the shrine of Coleridge at Hampstead He 
aLo formed an intimacy with the Spanish revolutionist 
General Torrrjos, in whose unfortunate expedition he took 
an active interest Shortly after his marriage in 1830, 
symptoms of pulmonary disease induced him to take up 
his residence in the island of St Vincent, where he had 
inherited some property, but after fifteen months he 
returned to England After spending some time on the 
Continent he found his health so much re-established that in 
June 1834 he accepted a curacy at Hurstmonceaux, where 
his old tutor Julius Hare was vicar Acting on the advice 
of his physician he resigned his clerical duties in the 
following Eebiuary, hut according to Cailyle ill-health was 
only the external occasion of his resignation, the primary 
cause being a partly unconscious divergence from the 
opinions of the church Be this as it may, the threaten- 
ing progress of the insidious disease under which he 
laboured soon rendered “public life in any professional 
foim” quite impossible There remained to him the 
“resouice of the pen,” but, having to “live all the rest of 
his days as m continual flight for his very existence,” his 
literary achievements were necessarily fragmentary, and 
cannot be regaided as a criterion of his capabilities He 
published in 1833 AitJiur Coning i)y, a novel, which at- 
tracted little attention, and his Poems (1839), iloQ Mection, 
a Poem (1841), and Strafford, a tragedy, were not more 
successful He had, however, established a connexion 
with Plackwood’s Magazine, to which he contributed a 
variety of papers and several tales, which gave promise 
that under more favouiable conditions he might have 
“ achieved greatness ” He died at Ventnor 18th September 
1844 His father survived him till 1847. 

Steilmg’s papers vseie entiusted to the joint care of Thomas 
Cailyle and Aicndeacon Hare, and it was agreed that the selection 
of his writings for publication and the preparation of a memoii 
should be undeitaken by the latter Essays and Tales, by John 
Sterling, collected and edited, with a memoir of his life, by Julius 
Charles Hare, appeared theiefoio in 1848 in two volumes So 
dissatisfied was Carlyle with the memoii, chiefly because it unduly 
magnified the ecclesiastical side of Steilmg’s life, that he lesolved 
to give his own “testimony "about Ins friend, and “record clearly” 
what his “knowledge of him was ” His vivid portraiture of 
Steilmg in the Life which appeared in 1851 has perpetuated the 
memoiy of Sterlmg after his wiitings have ceased to be of mterest 
ott then own account 

STERNBEEG, a manufacturing town in Moravia, Aus- 
tria, IS situated 9 miles to the noith of Olmutz and 47 
miles to the north-east of Brunn It is the chief seat of 
the Moravian cotton industry, and it also carries on the 
manufacture of linen, stockings, liqueurs, sugar, and bricks 
Its six suburbs and the surrounding districts are also en- 
gaged in the textile industry Eruit, especially cherries, 
and tobacco are grown in the neighbourhood The popu- 
lation m 1880 was 14,243 Sternb^erg is said to have grown 
up under the shelter of a castle founded by Yaroslaflf of 
Steinberg on the site of his victory over the Mongols in 
1241 

STERNE, Laurence (1713-1768), one of the greatest _ 
of English humorists, was the son of an English officer, 
and great-grandson of an archbishop of York Nearly all 
our information about the first forty-six years of his life 
before he became famous as the author of Tristram 
Shandy is derived from a short memoir jotted down by 
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lum&elf for tlie u&e of liis clauglitei It gu es nothing but 
the barest facts, excepting three anecdotes about his in- 
lancy, his school-da} and his maiiiage The date of his 
birth coincides with the close of the Mailboiough uai's 
He was born at Clonmel, Ireland, on No\ ember 24, 1713, 
a few days after the arii-val of his father’s regiment from 
Dunkirk The regiment was then disbanded, but \eiy 
soon after re established, and for ten years the boy and 
bis mothei moved from ijlace to place alter the regiment, 
from England to Ireland, and from one pait of Ireland to 
another The familiarity thus acquired with military 
life and character stood Steine in good stead when he 
drew the portiarts of Uncle Toby and Corporal Turn, and 
the influence of the excitements, shifts, and hardships of 
this life of vagabond gentility may also be traced in his 
own character To its haideuing eSect we may faiily 
lefer some part of his latei reckless defiance of clerical 
proprieties and comical persistence in self-conscious eccen- 
tricity After ten years of wandeiing, he was fixed lor 
eight or nine yeais at a school near Halifax in Yorkshire 
His father died w'hen he was in his eighteenth yeai, and 
he was indebted for his imiveisity education to one of the 
members of his father’s family His great grandfather the 
archbishop bad been master of Jesus College, Cambiidge, 
and to Jesus College he was sent in 1733 He was ad- 
mitted to a sizarship in July 1733, and took his B 
degree in 1736 One of his uncles was a prominent church 
dignitary in Yorkshiie Young Sterne took oideis, and 
through his influence obtained in 1738 the living of 
Sutton, some 8 miles north of York On his marriage 
three years afterwards he was pieseuted to the neighbour- 
ing living of Stillmgfcon, and did duty at both places 
He w^as also a prebendary of York 

Sutton was Sterne’s residence for twenty uneventful 
years — years at least concerning which his biogiaphy is 
silent The only ascertained fact of consequence is that 
he kept up an intimacy which had begun at Cambridge 
with John Hall Stevensou, a witty and accomplished 
epicurean, owmei of Skelton Castle in the Cleveland dis- 
trict of Yoikshiie Skelton Castle is neaily 40 miles 
from Sutton, but Steine, in spite of Ins double duties, 
seems to have been a frequent visitoi there, and to have 
found m his not too strait laced friend a highly congenial 
companion Stevenson’s various occasional sallies in 
verse and prose — his Fables for Gtoxon Gerdlemen., his 
Glazy Talet>, and Ins numeious skits at the political 
opponents of IVilkes, among whose “macaronies” he 
numbered himself, — were collected after his death, and it is 
impossible to lead them, without being struck with thou 
close family resemblance in spiut and tuin of thought to 
Sterne’s work, inferior as they aie in liteiaiy genius 
Without Stevensou Sterne would probably have been a 
more decorous parish piiest, but he would probably never 
have wiitten Tiistiavi Ghandy oi left any othei inemoiial 
of his singulai genius The two fiiends began to publish 
late lu life and in the same year The fiist two volumes 
of Tristram Shandy wore issued on the 1st of Januaiy 
1760, and at once made a sensation York was scandal- 
ized at its cleigyman’s indecency and indignant at his 
caricature of a local physician, London was chaimed 
with his audacity, wit, and graphic unconventional powei 
He went to London early in the year to enjoy his tiiumiih, 
and found himself at once a personage in society, — was 
called upon and invited out by lion-hunteis, was taken to 
Windsor by Lord Bockingham, and had the honom of 
supping with the duke of Yoik 
For the last eight years of Ins life aftei this sadden 
leap out of obseuiity we have a faithful record of Steino’s 
feelings and movements in letters to various persons, 
published aftoi Ins death by Ins daughter At the 
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end of the famous Seimon on Conscience in voi ii of 
Tiisticii/i he had intimated that, if this sample of Yoiick’s 
Ijulpit eloquence was liked, “ tlieie aie now in the posses- 
sion of the Shandy family as many as will make a hand- 
some volume at the world’s service — and much good may 
they do it ” Accoidingly, when a second edition of the 
fiist instalment of Tyisham was called for in thiee months, 
two volumes of Set mans by Youck were announced 
Although they had little oi none of the eccentricity of the 
histoiy, they proved almost as popalai Steine’s clerical 
character was far from being uni vei sally injured by his 
indecJorous freaks as a humoiist Lord Faulconberg 
presented the author of Ti isti am Shandy with the living 
of Coxwold To this new residence he went in high 
spnits with his success, “fully determined to write as haid 
as could he,” seeing no reason why he should not give the 
public two volumes of Shandyism eveiy yeai and why 
this should not go on foi forty yeais By the beginning 
of August he had another volume wiitten, and was “ so 
delighted with Uncle Toby’s imaginary character that he 
was become an enthusiast ” The author’s delight m this 
w onderf ul creation was not misleading , it has been fully 
shaied by eveiy generation of leaders since Foi two 
years in succession Sterne kept his baigain with himself 
to piodueo two volumes a yeai Vols ui and iv 
appeared m December 1760, vols v and vi in Januaiy 
1762 But his sanguine hopes of continuing at this rate 
were frustrated by ill-health He was oideied to the 
south of Fiance, it was two years and a half bcfoio he 
returned, and ho came back with veiy little accession of 
stiength His reception by liteiary ciicles in Franco was 
veiy flatteiing He was oveijoyed with it “’Tis comme 
d, Londiesf he wrote to Ganick fiom Pans , “ I have just 
now a foitmght’s dinners and suppers upon my hands ” 
And again, “ Be it known I Shandy it away fifty times 
more than I was ever wont — talk more nonsense than over 
you heard me talk in youi days, and to all sorts of 
people ” Thiough all his pleasant cxperionccs of Fieuch 
society, and through the fits of dangeious illness by which 
they weie diveisified, he continued to build up his histoiy 
of the Shandy family, but the vvoxk did not piogrcss as 
lapidly as it had done Not till January 1760 was ho 
leady with the fourth instalment of two volumes , and one 
of them, vol vii , leaving the Shandy family foi a time, 
gave a lively sketch of the vvntei’s own tiavels to the south 
of Fiance lu seaich of health Tins was a digicssion of a 
new kind, if any thing can be called a digiession in a work 
the plan of which is to fly off at a tangent whcnevei and 
wheiever the vvritei’s wlum tompts him In the fiist 
volume, anticipating an obvious complaint, ho had protested 
against digicssions that left the main work to stand still, 
and had boasted — ^not without justice iii a Shandean sense 
— that he had leconciled digressive motion with progres- 
sive But in vol vii the woik is allowed to stand still 
while the writer is being tianspoited from Shandy Hall to 
Languedoc. The only progress wo make is in the illustra- 
tion of the buoyant and joyous tompoi of Tristram himself, 
who, after all, is a member of the Shandy family, and was 
due a volume for the elucidation of his cliaractei Vol. viii 
begins the long-juomised stoiy of Uncle Toby’s amours 
with the widow Wadman, Aftei seeing to the publication 
of this instalment of Tristram and of another set of 
sermons, — more pronouncedly Shandean in their eccentri- 
city, — ^he quitted England again in the summer of 1765, 
and travelled in Italy as far as Naples The ninth and 
last and shortest volume of Tiistram, concluding the 
episode of Toby Shandy’s amours, appeared m 1767 
This desimtchcd, Sterne turned to a now project, which 
had probably been suggested by the ease and freedom with 
which he had moved through the travelling volume in 



S T E — S T E 


543 


Tnstrciui The Seiitinieatal Jouniei/ tluoiojh Ftcuice cutd 
Italy was intended to be a long work the plan admitted 
of any length that the anthoi cho&e, but, after seeing the 
first two volumes through the press in the early months of 
1768, Sterne’s strength failed him, and he died in his 
London lodgings on the 18 th of Maich, three weeks after 
the pubhcation The loneliness of his end has often been 
commented on , it was probably due to its unexpectednesb 
He had pulled through so many shaip attacks of his “Mle 
influenza ” and other lung disoideis that he began to be 
seriously alarmed only three days before his death 

Sterne’s character defies analysis in brief space It is 
too subtle and individual to be conveyed in general terms 
For comments upon him fiom points of view more oi 
less diverse the leadei may be leferied to Thackeray’s 
Hu/yioyids, Pi of Masson’s Fovehsts, and Mr H D Tiaill’s 
sketch in the “English Men of Letteis” series The 
fullest biography is Mr Percy Fitzgei aid’s But the leadei 

who caies to have an opinion about Sterne should hesitate 
till he has read and re-read in vaiious moods eonsideiable 
portions of Sterne’s own writing This writing is so 
singularly frank and unconventional that its diift is not at 
once apparent to the hteraiy student The indefensible 
indecency and overstrained sentimentahty aie on the 
surface , but after a time eveiy repellent defect is forgotten 
in the enjoyment of the evqmsite literary art In the 
delineation of chaiactei by graphically significant speech 
and action, mtioduced at unexpected turns, left with 
happy audacity to point their own meaning, and pointmg 
it with a force that the dullest cannot but understand, 
he takes rank with the very greatest masters In Toby 
Shandy he has drawn a character umvei sally lovable and 
admirable, but Walter Shandy is almost greater as an 
artistic triumph, considering the difficulty of the achieve- 
ment Dr Ferriar, in his Ilhisti ations of Stei ne (published 
in 1813), pointed out several unacknowledged plagiarisms 
from Kabelais, Burton, and others , but it is only fair to 
the critic to say that he was fully awaie that they weie 
only plagiarisms of mateiial, and do not detract in the 
slightest from Sterne’s reputation as one of the gieatest of 
literary artists (w m ) 

STESICHORUS of Himera, a very famous Ijiic poet, 
lived between 630 and 660 b c His name was oiiginally 
Tisias, if we may trust Suidas, but it was changed to 
Stesichorus on account of bis eminence in choral poetry 
He was famed in antiquity for the richness and splendour 
of his imagination and his style, although Quintilian 
censures his redundancy and Hermogenes remarks on the 
excessive sweetness that results from his abundant use of 
epithets We are told that he warned his fellow citizens 
against Phalaris, whom they had chosen as then general, 
by relating to them the well-known fable of the horse 
and the stag The story that he was struck blind for 
slandering Helen m a poem, and afterwards recovered his 
sight when he had sung a recantation, is told first by 
Plato, and afterwards, with many additions, by Pausanias 
and others We possess some fragments of the former 
poem, censuring the daughters of Tyndareus, who “wed 
two, nay three husbands, and leave bheir lords ” (Fr 26), 
and three lines fiom the pahnode, “This is no true tale, 
nor yet wentest thou in the strong benched ships, or earnest 
to the tower of Troy ” (Fr 32) It seems probable that 
Stesichorus did really write his recantation in consequence 
of a dream which he had soon after composing his poem 
on Helen , and his is not the only case in literature where 
an apparently miraculous cure is said to have followed 
some such act of atonement We possess about thiity 
fragments of his poems, not counting single words, pre- 
served in Athenseus and elsewhere Hone of them is 
longer than six lines They are written in the Doric 


dialect, with epic hcence& and occasional iEohsms, the 
metre is dactyhco-trochaic Biief as they are, they show 
us what Longinus meant by calling tStesichorus “ most 
hke Homer ” , they are full of epic grandeur, and have a 
stately subhmity that lemmds us of Pindar Stesichorus 
indeed made a new depaiture by using lyric poetry to 
celebrate gods and heroes rathei than human feelings and 
passions, this is what Qumtihan means by saying that 
he “sustained the buiden of epic poetiy with the lyre” 
Several of his poems sung of the adventmes of Heiaeles, 
one dealt with the siege of Thebes, another with the sack 
of Troy The last — to which the Tabula Ihaca (see Otto 

SdhxUs, Giteohische Bilde/chomken,, A Michaehs) is a 
soit of commentary — possesses an interest for us as the 
fiist poem in which occurred that form of the story of 
jEneas’s flight to which Virgil afterwaids gave currency in 
his JEneid Stesichorus also completed the choral ode by 
adding to the strophe and antistiophe the epode , and not 
to know “ Stesichorus ’s three” passed into a proverbial 
expiession for unpardonable ignorance 
Beigk, Pofite Xymiff/cEa, Tiol iii pp 205-234, Leipsic, 1882 
STETHOSCOPE See Auscultatios- 
STETTIN, the chief town of Pomerania, and the leading 
seaport in Prussia, is situated on the Oder, 17 miles to the 
south of the Stettiner HaS and 30 miles from the Baltic 
Sea The mam part of the town occupies a hilly site on 
the left bank of the rivei, 
and is connected by four 
budges (including a mass- 
ive railway swing-bridge) 
with the suburbs of La- 
stadie (“lading place,” 
from laBtadivm, “ bur- 
den,”) and Silberwiese, 
on an island formed by 
the Parnitz and Dunzig, 
which here diverge fiom 
the Oder to Dammsche- 
See Until 1874 Stettin 
was closely girdled by 
veiyextensive and strong 
fortifications, which pre- 
vented the expansion of 

the town proper, but the 
steady growth of its commerce and manufactures en- 
couraged the foundation of numerous industrial suburbs 
beyond the line of defence Some of these are themselves 
“towns,” as Grabow, with 13,672 inhabitants in 1880, 
and Bredow with 11,266 inhabitants , but all combine with 
Stettin to foim one industrial and commercial centre 
Since the lemoval of the fortifications their site has begun 
to be built upon Apart from its commerce, Stettin is a 
comparatively uninteresting city The church of Sts Peter 
and Paul, originally founded in 1124 and restored in 1816- 
17, was the earliest Christian church in Pomerania St 
James’s church, dating from the 13th and the two follow- 
ing centuries, is remarkable, hke several other Pomeranian 
churches, for its size The old palace, now occupied by 
Government offices, is a large unattractive edifice, scarcely 
justifying the boast of an old writer that it did not yield 
m magnificence even to the palaces of Italy Among the 
more modern structures are the theatre and the new 
town-house, superseding an earlier one of 1245 Statues 
of Frederick the Great and of Frederick William HI. 
adorn one of the five open squares of the old town As a 
prosperous commercial town Stettin has numerous educa- 
tional, benevolent, and scientific institutions 

The manufactures are very important, many of the 
largest factories are in the neighbouring villages, beyond 
Stettin proper. The shipbuilding yards (among which 
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tliat of fclie Yulcan Company deserves mention) liave com- 
paratively recently attained some reputation for their iron- 
clads and war-vessels. Machinery, cement, chemicals, and 
soap are produced in large quantities, and there are also 



Plan of Stettin. 


large sugar-refineries, besides a vast miscellany of other 
smaller industrial establishments. The trade of Stettin is 
very flourishing. More than any other harbour it may be 
regarded as the port of Eerlin, from which it is 93 miles 
north-east by railway; and a larger number of vessels 
enter and clear at Stettin than at any other German port 
except Hamburg and Bremerhaveu, SwinemOnde {q.v.) 
serves as its fore-port. The forest and river scenery of the 
neighbourhood of Stettin is picturesque, but the low level 
and swampy nature of the soil render the climate bleak 
and unhealthy. In 1885 the population was 99,476 ; in 
1880 it was 91,766, of whom 85,727 were Protestants, 
3112 Eoman Catholics, and 2388 Jews. 

Ill 1885 8809 ocean vessels (2207 steamers) and 1965 coasting and 
river craft, besides 10,039 Oder barges, entered tbo port. In 1885 
Stettin possessed (besides a largo number of river craft) a fleet of 
127 son-going ships, with a burden of 47,066 tons, of which 26,754 
tons were distributed in 59 steamers. Tho chief exports are grain, 
spirits, and wood; the chief imports petroleum, train-oil, wine, and 
herrings. The annual value of the former is about £7,500,000 and 
of the latter about £6,000,000. 

Stettin is said to have existed as a 'VYendish fishing- village as 
early as 830 a.d., and it appears as Stedyn in the time of the 
Saxon emperors. From the 12th century ‘it was the seat of the 
dukes of Pomerania, who became extinct in 1637. Passing then 
to Sweden, it remained united with that kingdom for eighty-three 
years, with one brief interval, hut in 1720 it was ceded to Prussia, 
Griistavus Adolphus undertook to improve its fortifications in 1630, 
but Frederick tho Great was tho first to convert it into a strong 
modern fortress. From 1806 till 1813 it was held by tho French, 
to whom it was surrendered without a blow. Known even in the 
12th century as tho leading trading-town on the Oder, Stettin 
entered the ITanseatie League in 1360. Tho development of its 
trade in modern times dates chiefly from tho deoponing and pro- 
tection of the Swine in the former half of last century. See 
Oder. 


STEITAPtT, Sm James Dejs-ham (1712-1780), Baht., 
author of An Inquiry into the Princiq^les of P olitical Eco~ 
nomy (see Political Economy, vol. six. p. 365), was the 
only son of Sir James Steuart, solicitor-general for Scotland 
under Queen Anne and George I., and was born at Edin- 
burgh on October 21, 1712. After passing through the 
university of Edinburgh he was admitted to the Scottish 
bar at the age of twenty-four. He then spent some years 
on the Continent, and while in Rome entered into relations 
with the Pretender. He was in Edinburgh in 1745, and 
so compromised himself that after the battle of Cullodeu 
he found it necessary to return to the Continent, where he 
remained until 1763. It was not indeed until 1771 he 
was fully pardoned for any complicity he may have had 
in the rebellion. He died at his family seat, Coltness, in 
Lanarkshire, on November 26, 1780. 

Tlie, Works, Political, Metaphysical, and Chronological, of the 
late Sir James Steuart of Qoltness, Part . , now first collected, with 
Anecdotes of the Author, ly Ms Son, General Sir James Denham 
Steuart, were published in 6 vols. 8vo in 1805. Besides the In- 
quiry (originally published in 2 vols. 4to in 1767), they include^ — 
A Dissertation upon the Doctrines and Principles of Money applied 
to the Qmnan Coin (1758), Apologia du Sentiment de M. le Ohevalier 
Newton sur I'Ancienne Chronologic des Grccs (4to, Frankfort-ou-the- 
Mam, 1757), The Principles of Money applied to the Present State 
of Bengal, published at the request of the East India Company 
(4to, 1772), A Dissertation on the Policy of Grain (1783), Plan for 
Introducing Uniformity in Weights and Measures within the Limits 
of the British Empire (1790), Ohservations on Beattie’s Essay on 
Truth, A Dissertation concerning the Motive of Ohetdience to the 
Law of God, and other treatises. 

STEUBENVILLE, a city of the United States, county 
seat of Jefferson county, Ohio, lies 43 miles west of Pitts- 
burgh, on the west bank of the Ohio river, here a third 
of a mile wide and crossed by a railway bridge. Built 
above a productive coalfield, and with an abundant supply 
of natural gas for fuel purposes, Steubenville has naturally 
become a manufacturing centre (foundries, rolling-mills, 
nail and glass factories, potteries, machine-shops, flour- 
mills, &c.), and as the surrounding district is a good 
farming, wool-growing, and stock-raising country it is the 
seat of considerable commercial activity. Tho court-house 
is a particularly fine building. In 1870 the population 
was 8107, in 1880 12,093. Steubenville, so called after 
Baron Steuben, one of Washington’s generals, grew up 
round a fort erected in 1787. It became a city in 1851. 

STEVENS, Alfred. See Sculpture, vol. xxi. p. 561. 

STEVENS, Tha-Ddeus (1792-1868), was born at 
Peacham, Vermont, U.S., April 4, 1792, graduated at 
Dartmouth College in 1814, and then settled in Penn- 
sylvania. Pie soon became a leading lawyer of Lancaster, 
Pa., so far interested in politics as to bo elected by the 
Whig party to the State legislature for several terms and 
to the federal house of representatives 1849-63. When 
the mass of the Northern Whig party wont into the now 
Republican party he went with it, and returned to Wash- 
ington as a Republican representative in 1859, just before 
the outbreak of the Civil War. This position ho retained 
until his death, just outlasting the Civil War and recon- 
struction. During this period of American history lie was 
one of the leading characters. The methods on which he 
proposed to conduct the war wore always drastic ; the 
wholesale confiscation of lands in the seceding States, the 
disfranchisement of insurgent citizens, the emancipation 
and enfranchisement of the negroes, all found in him their 
earliest and warmest aclvocato. While other parties and 
leaders were continually shifting their ground, changing 
their theories of the relations of the Union to the seceding 
States as tbe struggle grew more intense, Stevens was con- 
sistent from beginning to end. The almost universal 
theory was that the war was prosecuted only to enforce 
the constitution ; it was therefore incumbent on those who 
prosecuted it to obey the constitution punctiliously, how- 
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ever puzzling might be the difficulties into which it led 
them Stevens, on the contrary, insisted that armed 
resistance to the constitution had the effect of suspending 
the constitution within the area of the resistance , that the 
success of the resistance would show whether the suspen- 
sion was to be temporary or permanent , and that, in the 
meantime, those who resisted the constitution were entitled 
to no rights under it, — in fact, to no rights except those 
reserved under the laws of war This was too radical even 
for the war paity , but, at the end of the war, Stevens’s 
pronounced ability gave him the leadership of the house 
committee on reconstruction Even in this position, he 
never obtained a formal endorsement of his theory , but 
the practical management of reconstruction shows its 
strong influence in many features otherwise inexphcable 
He lived to take a leading part in the unsuccessful 
impeachment of President Johnson, and to see the admis- 
sion of the first instalment of reconstructed States, and 
died at Washington, August 11, 1868 

Stevens’s life has been written from a friendly and horn a hostile 
point of view, — the former in the volume entitled Thaddeus Stevens, 
Gommonei, the latter in Harris’s PoIiUmI Conflict %n America 

STEVENS OU, Kobeet (1772-1850), civil engineer, was 
the only son of Alan Stevenson, partner in a West Indian 
house in Glasgow, and was born in that city 8 th June 1772 
Having lost his father m infancy, he removed with his 
mother to Edinburgh In his youth he assisted his step- 
father, Thomas Smith, in his hghthouse schemes, and at 
the early age of nineteen was sent to superintend the 
erection of a hghthouse on the island of Little Cumbrae 
During successive winters he attended classes at Anderson’s 
College, Glasgow, and at Edmburgh university He suc- 
ceeded his stepfather, whose daughter he manied in 1799, 
as engineer to the Board of Northern Lighthouses, and at 
the same time began general practice as a civil engineer 
During his period of office from 1797 to 1843, he designed 
and executed no fewer than eighteen lighthouses, the most 
important being that on the Bell Rock, begun in 1807 and 
completed in 1810, in which he impioved considerably on 
the designs of Smeaton foi the Eddystone lighthouse (see 
Lighthouse, vol xiv p 616) For its illumination he 
introduced an improved appaiatus , he was also the author 
of various other valuable inventions in connexion with 
lighting, including the intermittent and flashing lights, 
and the mast lantern for ships In his general practice as 
a civil engineer he was employed in the construction of 
many county roads, in various important improvements in 
connexion with the approaches to Edinburgh, including 
that by the Calton Hill, in the erection of slips at femes, 
in the construction of harbours, docks, and breakwaters, 
in the improvement of river and canal navigation, and in 
the construction of several important bridges It was he 
that brought into notice the superiority of malleable iron 
rods for railways over the old cast iron, and he was the 
inventor of the movable jib and balance cranes It was 
chiefly through his interposition that an Admiralty survey 
was estabhshed, from which the Admiralty sailing direc- 
tions for the coasts of Great Britain and Ireland have been 
prepared Stevenson was elected a fellow of the Royal 
Society of Edinburgh in 1815, and afterwards became a 
member of the Geological and Astionomical Societies of 
London and the Wernerian and Antiquarian Societies of 
Scotland He published an account of the Bell Rock 
lighthouse m 1824, and, besides contributing important 
articles on engineering subjects to Brewster’s JEdynbungh 
Encyclopsedia and the Encyclopaedia Britanmm, was the 
author of various papers read before the societies he was 
connected with He died at Edinburgh 12th July 1850 

A Life of Robert Stevenson, by Ins son David Stevenson, 
appealed in 1878 David Stevenson (1815-86), who along with 
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his brother Alan succeeded to his father’s business, was the author 
of a Sketch of the Civil Engineering of North America (1838, re- 
published m “Weale’s Seues,” 1859), Mchine Surveying (1842), 
Canal and Rivei Engineemig (1858, 2d ed enlarged, 1872, 3d 
ed 1886), and of various papers read before learned societies 

STEVINUS, Simon- (1548-1620) This great mathe- 
matician was born in 1548 at Bruges (where the Place 
Simon Stevin contains ins statue by Eugen Simouis) and 
died in 1620 at The Hague or in Leyden Of the circum- 
stances of his life very little is recorded , the exact day of 
his birth and the day and place of his death are ahke 
uncertain It is known that he left a widow with two 
children , and one or two hints scattered throughout his 
works inform us that he began hfe as a merchant’s clerk 
in Antwerp, that he travelled lu Poland, Denmark, and 
other parts of northern Europe, and that he was intimate 
with Prince Maurice of Oiange, who asked his advice on 
many occasions, and made him a public officer, — at first 
director of the so-called “ waterstaet,” and afterwards 
quartei master-general The question whethei Stevmns, 
like most of the rest of the prince’s followers, belonged to 
the Protestant creed hardly admits of a categorical answer 
A Cathohc, it may be said, would never in those times 
have risen to so high a position A Catholic would per- 
haps not have been so ready as Stevinus to deny the value 
of all authority, whethei of an Aristotle, of an Euclid, or of 
a Vitruvius A Cathohc could not well have boasted, as 
Stevinus m a political pamphlet did, that he had always 
been in harmony with the executive power But against 
these considerations it might be urged that a Protestant 
had no occasion to boast of a harmony most natural to 
him, while his further remark, in the same pamphlet, to 
the effect that a state church is indispensable, and that 
those who cannot belong to it on conscientious grounds 
ought to leave the country rather than show any opposition 
to its rites, seems lathei to indicate the crypto-Cathohc, 
who wishes for reasons of his own to lemain in the 
Netherlands The same conclusion is supported by the 
ascei tamed fact that Stevinus, a year before his death, 
bequeathed a pious legacy to the chuich of "Westkerke in 
Flanders, out of the revenues of winch masses were to be 
said But, however it may be answered, the question is 
fortunately of httle importance to us, as Stevinus was 
neither a pohtical personage noi did he engage in religious 
controversy He was mainly, as already said, a great 
mathematician, and it is chiefly m this quality that we 
must try to get acquainted with him His claims to fame 
are most varied Some of them appealed strongly to the 
men of his time, but many were such as could not well be 
understood by most of his contemporaries, and have found 
due acknowledgment only in later times 

His contemporaries were most struck by bis invention 
of a carnage with sails, a little model of which was pre- 
served at Scheveningen till 1802 The carriage itself had 
been lost long before , but we know that about the year 
1600 Stevinus, with Prince Maurice of Orange and twenty- 
six others, made use of it on the sea-shore between Scheven- 
ingea and Petten, that it was propelled solely by the force 
of the wind, and that it acquired a speed which exceeded 
that of horses Another idea of Stevinus, for which even 
Grotius gave him great credit, was his notion of a bygone 
age of wisdom Mankind once knew everything knowable, 
but giadually forgot most of it, till a time came when 
little by little the forgotten knowledge was reacquired, 
the goal to be aimed at is the bringing about of a second 
age of wisdom, m which mankind shall have recovered all 
Its early knowledge The fellow-countrymen of Stevinus 
were proud that he wrote in their own dialect, which he 
thought fitted for a universal language, as no other 
abounded like Dutch in monosyllabic radical words 

History has been much less enthusiastic than his con- 
XXII — 69 
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temporanes m admiring tliese claims to fame, but it has 
dibcoveied in Stevinus^s works various inventions wbick 
did not at once leceive the notice they deserved He was 
the first to show how to fashion legular and semiregular 
polyhedia by delineating then frames in a plane Stev- 
inas also distinguished stable fiom unstable equilibrium 
He proved the law of the equilibrium on an inohned 
plane He demonstrated before Varignon the resolution of 
forces, which, simple consequence of the law of their com- 
position though it 1(3, had not been previously remaiked 
He disco veied the hydrostatic paradox that the downward 
pressure of a liquid is independent of the shape of the 
vessel, and depends only on its height and base He also 
gave the measuie of the piessuie on any given portion of 
the side of a vessel He had the idea of explaining the 
tides by the attraction of the moon 

It lemams to enumerate those claims of Stevinus to 
immortality which weie recognized horn the fiist and 
which succeeding ages have not lessened, — his writings on 
military science, on book-keeping, and on decimal fractions 

That the man who was quaitei master-general to 
Maurice of Oiange should have been possessed of more 
than ordinal y merit, and have left behind him military 
paper b of lasting value, is hardly more than might have 
been expected This expectation, in the case of Stevinus 
at least, is fully home out m the opinion of competent 
judges Prince Maurice is known as the man who con- 
queied the greatest number of foiti esses in the shortest 
time, and foitiiication was the piincipal aim of his adviser 
Stevinus seems to be tho first who made it an axiom that 
strongholds aie only to be defended by artillery, the 
defence before his time having relied mostly on small fire- 
arms He wrote upon temporary fortifications, but the 
excellence of his system was -only slowly discerned He 
was the inventor of defence by a system of sluices, which 
proved of the highest importance foi the Netherlands 
His plea foi the teaching of the science of fortification in 
uuiveibities, and the existence of such lectures in Leyden, 
ha\e led to the impression that he himself filled this chan , 
but the belief is quite eiioneous, as Stevinus, though 
living at Leyden, never had diiect lelations with its uni- 
veisifcy 

Book-keeping hy double entiy may have been known to 
Stevinus as clerk at Antwerp either practically or thiough 
the medium of the woiks of Italiau authors hke Paccioli 
and Caidan He, however, was the first to recommend 
the use of impersonal accounts in the national household 
He practised it for Maurice, and recommended it in a small 
pamphlet to Sully the French statesman, and, if public 
book-keeping has grown more and more lucid by the intio- 
duction of impersonal accounts, it is ceitainly to Stevinus 
that the credit of the impiovement is due 

His greatest success, however, w^as a small pamphlet, 
fiist published m Dutch m 1586, and not exceeding 
seven pages in the French translation (which alone we 
have seen) This translation is entitled Za Ztsme, emeign- 
antfaakment exjtedier imr Nomhres EnUers sam rcnnimz, 
tons Qo^ypUs se teiicontrans cmy A Quires des Ilmnmes 
Decimal fractions had been employed for the extraction 
of square roots some five centuries before his time, but 
nobody before Stevinus established then daily use , and 
so well aware was he of the importance of his innovation 
that he declared the universal intioduction of decimal 
coinage, measures, and weights to be only a question of 
time His notation is rather unwieldy The point 
separating the integers from the decimal fractious seems 
to be the invention of Bartliolommus Pitiscus, m whoso 
tiigonometiical tables (1612) we have found it, and it 
was accepted by Napiei in his logaiithmic papers (1614 
and 1619). Stevinus printed little circles round the ex- 
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ponents of the different powers of one-tenth For instance, 
237 was punted 237 (a) 5 CO 7 8 (J) ; and the 

fact that Stevmus meant those encircled numerals to de- 
note mere exponents is evident from his employing the 
very same sign for powers of algebraic quantities, e g , 
9(0)-14(0-b6(0-5 to denote 9# - 14a-® -h 6a:- 5 
He does not even avoid fractional exponents (“Kacine 
CLibique de (0 seiait f en circle”), and is ignoiant only 
of negative exponents Powers and exponents have also 
been carried back to a period several centuries earlier than 
Stevinus, and it is not here intended to give him any undue 
Cl edit for having maintained them , but we believe it ought 
to be lecognized moie than ifc geneially is, that foi our 
author there was a connexion between algebraic powers 
and decimal fractions, and that even here Stevinus the pro- 
found theorist is not lost to view behind Stevinus the man 
of brilhant jiiactical talents (m oa ) 

STEWAPtT, 01 Stuaet Foi the loyal house of this 
name, see Stuaet 

STEWART, Dugalu (1753-1828), one of the most 
infiuential of the Scottish philosopheis, was boin at 
Edinburgh on the 22d of November 1753 His father, 
Matthew Stewart (1715-85), was profe&soi of mathematics 
in the university of Edinburgh fiom 1747 till 1772, and 
was an eminent investigator in his own department, 
applying the geometiical methods of Simson, W'ho had been 
his teacher in Glasgow Diigald Stewart’s oaily years 
weie passed partly in Ediubmgh and partly at Catnne in 
Ayrshiie, where his father had a small property, to which 
the family lemoved every summer on the close of the 
academical session Burns was an occasional visitor at 
Catnne, which is only a few' miles fiom Mossgiol , and the 
philosopher and the poet had various meetings as well 
as some shght coiiespondence in later yeais Diigald 
Stewart was educated at tho high school and univcisity of 
hia native town At school he laid the foundation of the 
classical knowledge and literary taste w'hich aie con- 
spicuous in his w'oiks, and which lent a charm to his 
prelections At the university his chief subjects were the 
mathematical sciences — in which ho attained great pro- 
ficiency — and philosophy Adam Ferguson, the histoiian 
of the Eomau lepublic, w'as then professor of moial philo- 
sophy in Edinburgh, and bis bracing ideal of otlncal and 
political viitue commended itself highly to Siewait In 
1771, having thoughts of enteiing the English Church, 
Stewait proceeded to Glasgow with a view to the Snell 
exhibitions tenable by Glasgow students at Oxfoid Hero 
he listened to the lectures of Keid, whoso Inqui'ty, pub- 
lished seven years before, had laid the effective founda- 
tion of what is called distinctively the Scottish philosophy 
Eeid became Stewart’s acknowledged master and also his 
friend, while Stewart’s academic eloquence and powers of 
elegant exposition gained foi their common doctrines a 
much wider acceptance than they could have secured in 
the clumsier and less attractive presentation of Beid him- 
self. In Glasgow Stewart boarded in the same house 
with Aichibald Alison, afterwards author of the Essay o% 
Taste^ and a close friendship sprang up between them, 
which remained unbioken through life. After no more 
than a single session in Glasgow, Dugald Stowait was 
summoned by his father, whoso health was beginning to 
fail, to conduct the mathematical classes in the university 
of Edmburgh Though only nineteen years of age he 
discharged his duties with marked ability and success, 
and aftei acting three years as his father’s substitute he 
was elected professor of mathematics m conjunction with 
him m 1775 Throe years later Adam Ferguson was 
appointed secielary to tho commissioners sent out 
to the American colonies, and at hia urgent request 
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Stewait lectured as his substitute Thus during the 
session 1778-79, in addition to his mathematical Tvoik, he 
dehvered an original couise of lectures on morals “To 
this season,” sajs his son, “he always referred as the 
most laborious of his life , and such was the exhaustion 
of the body from the intense and continued stretch of the 
mind that on his departure for London at the close of 
the academical session it was necessary to lift him into 
the carnage” In 1783 Stewart married Helen Banna- 
tyne, who died in 1787, leaving an only son, Colonel 
Matthew Stewart, from whose short memoir of his father 
the above is a quotation 

In 1785, on the lesignation of Ferguson, he was tians- 
ferred to the chair of moral philosophy, which he filled for 
a quarter of a century and made a notable centre of intel- 
lectual and moral influence Young men of rank and of 
parts were attracted by his reputation from England, and 
even from the Continent and America A very large 
number of men who afterwards rose to eminence in htera- 
ture or in the service of the state were thus among his 
students Sir Walter Scott, Jeffrey, Cockburn, Francis 
Horner, Sydney Smith, Lord Brougham, Dr Thomas 
Brown, James Mill, Sir James Mackintosh, and Sir Archi- 
bald Alison may be mentioned among others There is 
a unanimous testimony to the attractive eloquence of 
Stewart’s lectures and the moral elevation of his teaching 
“Dugald Stewart,” says Loid Cockburn, “was one of 
the greatest of didactic oiatois Had he hved in ancient 
times, his memory would have descended to us as that of 
one of the finest of the old eloquent sages No intelhgent 
pupil of his ever ceased to respect philosophy, or was ever 
false to his piinciples, without feeling the ciime aggra- 
vated by the recollection of the moiality that Stewart 
had taught him ” Di John Thomson, afterwards medical 
professor in Edinburgh, was accustomed to say that the 
two things by which he had been most impressed m the 
course of his life were the acting of Mrs Siddons and 
the oratory of Dugald Stewart Loid Cockburn, in his 
Memoyials, has left an interesting portraiture of Stewart’s 
appearance and manner — “ Stewart was about the middle 
size, weakly-limbed, and with an appearance of feebleness 
which gave an air of dehcacy to his gait and structure 
His forehead was large and bald, his eyebrows bushy, his 
eyes grey and intelligent, and capable of conveying any 
emotion from indignation to pity, from serene sense to 
hearty humour, in which they were powerfully aided by 
his lips, which, though rather large perhaps, were flexible 
and expressive The voice was singularly pleasing , and, 
as he managed it, a shght burr only made its tones softer 
His ear, both for music and for speech, was exquisite, 
and he was the finest reader I have ever heard His 
gesture was simple and elegant, though not free from a 
tinge of professional formality , and his whole manner 
was that of an academical gentleman, calm and 

expository, but rising into greatness or softening into 
tenderness whenever his subject required it ” The course 
on moral philosophy embraced, besides ethics proper, 
lectures on political philosophy or the theory of govern- 
ment, and from 1800 onwards a separate course of lectures 
was dehvered on pohtical economy These last were 
extremely important in spreading a knowledge of the 
fundamental principles of the science at a time when they 
were still almost unknown to the general public Stewart’s 
enhghtened political teaching was sufficient, in the times 
of reaction succeeding the French Revolution, to draw 
upon him the undeserved suspicion of disaffection to the 
constitution 

In 1790 Stewart married a second time Miss Cran- 
stoun, who became his wife, was a lady of birth and aceom- 
phshments, and he was in the habit of submitting to her 
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criticism whatevei he wrote A son and a daughter were 
the issue of this marriage The death of the former in 
1809 was a seveie blow to the failing health of his father, 
and was the immediate cause of his retirement from the 
active duties of his chair Before that, however, Stewart 
had not been idle as an author In 1792 he published the 
first volume of the Elemnts of the Philosophy of the Human 
Mind, the second volume afipeared in 1814, and the third 
not tiU 1827 In 1793 he printed a text-book. Outlines 
of Moral Philosophy, which wmnt through many editions , 
and in the same year he read before the Eojal Society of 
Edinburgh his account of the Life and Wiitings of Adam 
Smith Similar memoirs of Robertson the historian and of 
Reid weie afterwards lead before the same body and appear 
in his published woiks In 1805 Stewart took an active 
part in what was known as the Leslie case, that is to say, 
the pubhc controversy aiising out of the appointment of 
Mr (afteiwaids Sir John) Leslie to the chair of mathe- 
matics in the umveisity of Edinburgh Leslie was 
attacked by the presbytery of Edinburgh, ostensibly on 
account of his views on the nature of causal connexion, 
which were said to approximate to Hume’s In two 
pamphlets Stewart defended Leslie’s doctrine as philo- 
sophically tenable and theologically innocuous In 1806 
he leceived in lieu of a pension the nominal office of the 
wiitership of the Edinburgh Gazette, with a salary of 
^300 When the shock of his son’s death incapacitated 
him from lecturing duiing the session of 1809-10, his 
place was taken, at his own lequest, by Dr Thomas Brown, 
who in 1810 was appointed conjoint professor On the 
death of Brown in 1820, Stewart, who had taken no 
further active part in lectuiing, retired altogether from 
the professorship, which was conkried upon John Wilson, 
better known as “ Christopher North ” From 1 809 onwards 
Stewart lived mainly at Kinneil House, Linlithgowshire, 
which was pilaced at his disposal by the duke of Hamilton 
From this retirement he continued to send forth a succes- 
sion of works In 1810 appeared Philosophical Essays, in 
1814 the second volume of the Elements, in 1815 the first 
part and m 1821 the second part of the “Dissertation” 
written for the Encyclopsedia Briianmca “Supplement,” 
entitled “A Gleneral Yiew of the Progress of Metaphysi- 
cal, Ethical, and Political Philosophy since the Revival of 
Letters ” In 1822 he was struck with paralysis, but re- 
covered a fair degree of health, sufficient to enable him 
to resume his studies In 1827 he published the third 
volume of the Elements, and in 1828, a few weeks before 
his death. The Philosophy of the Active and Moi al Powers 
He died in Edmbiirgh after a short illness on the 11th of 
June 1828 A monument to his memory was erected on 
the Calton Hill by his friends and admirers 
An edition of his Gollected Woiks, in eleven volumes (1854-58), 
was edited hy Sir Williain Hamilton, on whose death in 1856 it 
was cairied to completion and furnished with a memou of Stewait 
hy Prof Veitch Stewait was an elegant writer lather than a 
profound or oiiginal thinker, and he cannot be said to have added 
much to the philosophy of Reid (see Reid), though he contributed 
very largely to its dissemination His psychological observations, 
however, are acute and varied, and his general poweis of mind 
contiibuted largely to elevate the study of philosophy m the United 
Kingdom His reputation rests moie upon the tiadition of his 
mspuing and elevating eloquence than upon any defimte achieve- 
ments within the province of philosophy piopei (A SE ) 

STEYR, Steiee,, or Steyee, an ludustrial towu lu 
Upper Austria, is situated on au island at tbe junction 
of tbe Steyr and Enns, 20 miles to tbe sontb of Linz and 
92 miles to tbe west-soutb-west of Vienna The mam 
town is connected by two bridges witb tbe suburbs of 
Steyrdorf and Ennsdorf Tbe Gothic parish church was 
built in 1443 , tbe town-house is modern The interest- 
ing old castle of the prmces of Lamherg, dating from the 
10th century, rises on an eminence near the town. Steyr 
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is one of the chief seats of the iron and steel industry in 
Upper Austria (Austria, vol, iii. p. 120), and Tory large 
quantities of cutlery, scythes, sickles, and edge-tools are 
annually produced in the town and neighbourhood. The 
Werndl small-arms factory, now carried on hy a joint- 
stoek company, and employing 4500 hands, is the largest 
in Austria. The population in 1880 was 17,199. Steyr 
was the capital of an early countship or grafschaft, at first 
belonging to Styria, but annexed to Austria in 1 1 92. 

STICKLEBACK is the name applied to a group of small 
fishes (Gasii'osteus) which inhabit the fresh and brackish 
waters as well as the coasts of the temperate zone of the 
northern hemisphere. Although some of the species live 
chiefiy either in fresh or in salt water, they reaihly accom- 
modate themselves to a change, and, as far as the European 
kinds are concerned, all may be met with in the brackish 
water of certain littoral districts. The majority have a 
compressed well-proportioned body, which in the marine 
species is of a more elongate form, leading to the allied 
group of Flute-Mouths {Fistulm-iidm), which are, in fact, 
gigantic marine sticklebacks. Their mouth is of moderate 
width, oblique, and armed with small but firmly set teeth. 
But their most distinctive characteristic consists in the 
armature of their head and body. Tbe bead is nearly 
entirely protected by hard bone ; even the cheeks, which 
in the majority of fishes are covered with a naked or 
scaly skin, are in this genus cuirassed by the dilated 
infraorbital bones. There are no scales developed on any 
part of the body, but a series of hard and large scutes 
protects a greater or lesser portion of the sides. The first 
dorsal fin and the ventrals are transformed into pointed 
formidable spines, and joined to firm bony plates of the 
eudoskeleton. With regard to the degree in which this 
armature is developed, not only do the species differ from 
each other, but almost every species shows an extraordi- 
nary amount of variation, so that some older naturalists 
have distinguished a multitude of species, whilst the 
majority of the present day are inclined to reduce their 
number considerably. About ten kinds may be taken to 
be specifically distinct. 

So far as is known at present, all sticklebacks construct 
a nest for the reception of the spawn, which is jealously 
guarded by tbe male until tbe young are batched, which 
event takes place in from ten to eighteen days after 
oviposition. He also protects them for the first few days 
of their existence, and provides them with food, until they 
gradually stray from their home. Tbe construction of tbe 
nest varies in the different species. 

Sticklebacks are short-lived animals ; they are said to 
reach an age of only three or four years ; yet their short 
life, at least that of the males, is full of excitement. 
During the first year of their existence, before the breed- 
ing-season begins, they live in small companies in still 
pools or gently flowing brooks. But with the return of 
the warmer season each male selects a territory, which 
he fiercely defends against all coiners, especially against 
intruders of his own species and sex, and to which he 
invites all females, until the nest is filled with ova. At 
this period he also assumes a bridal dross, painted with 
blue and red tints. The eggs are of comparatively large 
size, one female depositing only from 60 to 100 ; but, as 
the females deposit their spawn in nests of different males, 
the number of ova contained in one nest does not exceed 
one hundred. 

Of the species known not one has so wide a geographical range, 
and has so well been studied, as the common. Briti^ Three- 
Spined Stickleback acuUatihs). It is found everywhere 

ia northern and central Europe, northern Asia, and STortli America. 
The development of its scutes and spines varies exceedingly, and 
specimens may bo found without any lateral scutes and with short 
spines, others with only a few scutes and moderately sized spines, 


and again others which possess a complete row of scutes from the 
head to the caudal fin, and in which the fin-spines are twice as 
long and strong as iu other varieties. On the whole, the smooth 
varieties are more numerous in southern than in northern local- 
ities. This species swarms in some years in prodigious num- 
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bers; in Pennant’s time amazing shoals appeared in the fens 
of Lincolnshire every seven or eight years. Their numbers may 
perhajis he conceived from the fact that a man employed in 
coUectittg them gained, for a considerable time, four shillings a 
day by selling them at the rate of a halfpenny a bushel. No 
instance of a similar increase of this fish has been observed in our 
time, and this possibly may be due to the diminished number of 
suitable breeding-places in consequence o£ the general introduc- 
tion. of artificial drainage. This species usually constructs its nest 
on the bottom, excavating a hollow in which a bed of grass, rootlets, 
or fibres is prepared; walls are then raised, and the whole is roofed 
over with tire like material. The nest is an inch and more in 
diameter, with a small aperture for an entrance. 

The Ten-Spined Stickleback {Qastrodms pungitius) is so called 
from the number of spines usually composing its first dorsal fin, 
which, however, may be somotiines reduced to eight or nhie or 
increased to eleven. It is smaller than the tliree-spincd species, 
rarely exceeding 2 inches in length. Its geographical range 
nearly coincides with that of the other species, but it is more 
locally distributed, and its range in northern Asia is not known. 
With regard to its habits, it dilfers from the common species only 
in the selection of the site for its nest, which is generally placed 
among weeds above the bottom of the water. Breeding males 
are readily recognized at a distance by the intensely black colour 
of the lower parts of their body, 

Both these species are for their size extremely voracious, causing 
no small amount of injury if allowed ia breeding-ponds in which 
valuable fish are preserved. During the whole time they are not 
engaged in their breeding operations they are in pursuit of food. 
A small sticldehack kept in an aquarium devoured, in five hours' 
time, seventy-four newly-hatched dacOj which wore about a quarter 
of an inch long. Two days after it swallowed sixty-two, and 
would probably have eaten as many everyday, could" they have 
been, procured. 

The Sea Stickleback (Gastrostms spinacMa) is a much larger and 
more slender species than those mentioned ; it attains to a length 
of 7 inches, and is armed with fifteen short spines on the back. It 
is extremely common round the British coasts, but never con- 
gregates in largo shoals. At suitable localities of the coast whicli 
are sheltered from the waves and ovcrgi'own with sca-weed, espe- 
cially in rock-pools, one or two males establish themselves with 
their harems, and niay bo observed without diiiiculty, being quite 
as fearless as their freshwater cousins. Harbours and shallows 
covered with Zostera are likewise favourite haunts of thi.s species, 
although the water may bo brackish. Tlio nest is always firmly 
attached to sea-weed, and sometimes suspended finm an over- 
hanging frond. This species inhabits only the northern coasts of 
Eui’ope. 

STIGMATIZATION, literally the infliction of sti.</mata, 
i.€.f marks tattooed or branded on tlie person, tlio term 
used with, specifilc reference to the iiilliction of wounds 
like those of Christ. 

An ancient and widespread method of showing tribal 
connexion, or relation to tribal deities, is hy marks set 
upon the person ; thus Herodotus, iu describing a temple 
of Hercules in Egypt (ii. 113), says that it is not lawful to 
captm-e runaway slaves who take refuge therein if they 
reedve certain marks on their bodies, devoting them to 
the deity. Some such idea is perhaps alluded to by Paul 
(Gal. vi. 17) in the words, “from henceforth let no man 
trouble me, for I bear branded on my body the stigmata 
of Jesus”; and some few authors have even understood the 
passage as referring to stigmatization in the modern sense 
(Molanus, I?e Histotia Imaginum et Picturamni, ed. 
Paquot, iii. 43, p. 365). Branding, as indicative of servi* 
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tilde, IS mentioned m many of the classics (Pliny, H JV , 
xviii 3, Yaxvo, De Ee Bustica,! 18, Suetonius, 
xxvii &c ), and was forbidden by Constantine 

In the period of persecution Christian martyrs were 
sometimes branded with the name of Christ on their fore- 
heads (Pontius, “De Yit S Cypn&m” Bibhoth Yeteium 
Patium, 111 p 472, § vii ) This was sometimes self- 
inflicted as a disfigurement by nuns for their protection, 
as in the case of St Ebba, abbess of Coldingham (see 
Baronius, Annales^ xv p 215, anno 870, also Tert, Pe 
Yd Yirg ) Some Christians likewise marked themselves 
on their hands or arms with the cross or the name of 
Christ (Procopius, In Esaiam, ed Curterius, p 496), and 
other voluntary mutilations for Christ’s sake are men- 
tioned (Matt XIX 12, Fortunatus, Life of St Rhadegund^ 
ed Migne, col 508 , Palladius, Lmismo Ilistoiy, cxii , 
Jerome’s Lettey to St Pustochium, &;c ) 

In the life of St Francis of Assisi we have the first 
example of the alleged miraculous infliction of stigmata 
(see vol IX p 692) While meditating on the sufEenngs 
of our Lord, in his cell on Mount Alverno, we are told by 
his biographers, Thomas of Celano and Bonaventura, that 
the Lord appeared to him as a seraph and produced upon 
his body the five wounds of Christ , of these we are told 
that the side wound bled occasionally, though Bonaven- 
tura calls it a scar, and the wounds in the feet had the 
appearance and colour of nails thrust through After his 
death St Clare endeavoured but in vain to extract one of 
these Pope Alexander lY and other witnesses declared 
that they had seen these marks both before and after his 
death (Raynaldus, ad annum 1255, p 27) The divinely- 
attested sanctity of their founder gave to the newly- 
established order of Franciscans a powerful impulse, so 
that they soon equalled and threatened to overshadow in 
influence the previously-founded order of St Dominic 
The reputation of the latter order was, however, equally 
raised in the next century by the occurrence of the same 
wonder in the case of a sister of the thud rule of St 
Dominic, Catherine Benincasa, — better known as St 
Catherine of Siena From her biographer’s account we 
gather that she was subject to hystero-epileptic attacks, in 
one of which, when she was twenty-three years old, she re- 
ceived the first stigma (see vol v p 230) In spite of hei 
great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in Pope 
Sixtus lY published a bull in 1476 ordering, on pain of 
anathema, the erasure of stigmata from pictures of St 
Catherine, and prohibiting all expressions of belief in the 
occurrence Pope Innocent YIEE similarly legislated “ ne 
de csetero S Catherma cum stigmatibus depmgatur , 
neve de ejus stigmatibus fiat verbum, aut sermo, vel pr«- 
dicatio ad tollendara omnem scandali occasionera” (see 
references in Kaynaud, De Stigmatisme, cap xi , 1665) In 
the years which followed, cases of stigmatization occurred 
thick and fast, — now a Franciscan, now a Dominican, very 
rarely a religieuse of another order, showing the marks 
Altogether about ninety instances aie on record, of which 
eighteen were males and seventy-two females Most of 
them occurred among residents in religious houses, and 
took place after the austerities of Lent, usually on Good 
Friday, when the mind was intently fixed on our Lord’s 
Passion, and, from their occurrence being for the most 
part among members of the two orders to which St Francis 
and St Catherine belonged, the possibility of the recep- 
tion of the marks was constantly before their eyes and 
thoughts The order of infliction in the majority of cases 
was that of the crucifixion, the first token being a bloody 
sweat, followed by the coronation with thorns, after- 
wards the hand and foot wounds appear, that of the side 
being the last The grade of the infliction varied in 
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individual cases, and they may be grouped in the follow- 
ing series — 

I As legards full stigmatization, with the visible production of 
the five Hounds, and generally with the mark of the crovn as well, 
the oldest case, after St Francis, is that of Ida of Louvain (ISOO), 
in whom the marks appeared as coloured circles , in Gertrude von 
Oosten of Delft (1344) they were coloured scais, and disappeared 
in answer to prayer as they also did on Dominica de Paradis , in 
Sistei Pieiona, a Franciscan, they Here blackish grey They were 
tine Hounds in Margaret Ebnerin of Nuremberg (d. 1351), but 
they also disappeared in answer to her prayer (see her Life, Augs- 
burg, 1717), as was the case with Biigitta, a Dominican tertiary 
(1390), and also with Lidniiia An inteimission is described m the 
maiks on Johanna della Croce of Madnd (1524), in whom the wound 
m the side was large, and the otheis were rose coloured circular 

atches The marks appealed on each Fiiday and vanished on 

unday These emitted an odour of violets , but in Sister Apol- 
lonia of VolateiTa they were fetid while she lived Angela della 
Pace (1634) was fully stigmatized at nine years of age, being even 
marked with the sponge and hyssop on the mouth, while Joanna 
de Jesu-Maiia at Buigos (1613), a widow, who had entered the 
convent of Poor Clares, was marked in her sixtieth year To her 
in vision two crowns were offered, — one of floweis and one of 
thorns , she chose the latter and immediately was seized with such 
pain that her confessor heard her skull cracking This case was 
investigated by the officers of the Inquisition The stigmatization 
of Veronica Giuliani (1696) was also the subject of inquiry, and in. 
this case the nun drew on a paper a repiesentation of the images 
which she said were engraved on her lieait On a post-mortem 
examination being made in 1727 by Prof Gentili and Dr Bordiga, 
the image of the cioss, the scourge, &c , weie said to have been 
impressed on the light side of the orpn [Viia della Veronica 
Giuliani, by Salvaton, Eome, 1803) The case of Christina Stuui- 
belen, a Dominican at Cologne, is noteworthy, as on her skull theie 
was found a raised ridge or cronn nhich was at first green, with 
led dots This relic is still preserved In Lucia di Narni (1546) 
the marks were vaiiable, as they also neie on Sister Mana di S 
Dominico On the body of St Margaret of Hungary the stigmata 
were found fresh and clear when her body was exhumed some time 
after her death for transpoitation to Presbuig Other stigmatized 
persons were Elizabeth von Spalbeck, aCisteician, Sister Coleta, 
a Poor Clare, Matilda von Stanz, Margaret Bruch of Endrmgen 
(1503), Maria Razzi of Chios (1582), Cathanna Januensis, Eliza- 
beth Reith of Allgau , Stievazu Hamm in Westphalia, Sister Mary 
of the Incarnation at Pontoise , Archangela Taideia m Sicily (1608) , 
Cathanna Ricei in Florence (1590) , and Joanna Maria della Croce, 
a Poor Clare at Rovoiedo (d 1673), upon whom the markings of the 
thorn crown and spear wound neie especially deep 

II In some cases, although the pains of stigmatization were felt, 
there were no maiks apparent This oecuired to Helen Bmmsen 
(1285), Helena of Hungary (1270), Osanna of Mantua (1476), 
Columba Rocasani , Magdalena de Pazzis , Anna of Vargas , Hiero- 
nyma Carvaglio, Maria of Lisbon, a Dominican, Joanna di Ver- 
cclli, Stephania Soncmas, a Franciscan, Sister Christina, a Car- 
thusian , and Joanna Rodriguez, a Pool Clare In the case of Ursula 
Aguir de Valenza, a tertiary of St Dominic (1608), and Catharine 
Cialma (d 1619) the pain was chiefly that of the crown of thorns, 
as it was also in Amelia Bicchien of Vercelh, an Augustinian 

III In a third senes some of the marks were visible on the 
body, while others were absent or only subjectively indicated by 
severe pains The croivn of thorns only was marked on the head 
of Vincentia Ferreria at Valencia (d 1515) and Philippa de Santo 
Tomaso of Montemor (1670), whilo according to Torellus the 
Augustmian Ritta von Cassia (d 1430) had a suigle thorn wound 
on the foiehead The mown h as raaiked on Cathanna of Raconizio 
(b 1486), hIio also sufieied a severe bloody sweat In the case of 
Stephano Quinzani, in Soncino (1457), there was a profuse bloody 
sweat and the wounds weie inter nutting, appearing on Fiiday 
and Satuiday, vanishing on Sunday Blanche Gazman, daughter 
of Count Anas de Sagavedra (1564), nas marked only on the nght 
foot, as also was Catherine, a Cistercian nun The heart wound 
was visible in Christina Mirabilis (1232) Gabrielda de Piezolo 
(d 1473) died fiom the bleeding of such a wound, and similar 
wounds were described in hlaria de Acosriii in Toledo , Eustochia, 
a tertiary of St Fiancis , Claia de Bugny, a Dominican (1514), 
Cecilia Hobili, a Poor Clare of Hucena (d 1655) In tbe last 
instance the heart wound was found after death — a tliree-corneied 
puncture A similai nound Has seen in the heart of Martina de 
Aiilla (d 1644) Maiia Villana, a Poor Clare, daughter of the 
margrave of La Pella, was marked with the ciown and the spear 
thrust, and after death the impi esses of the spear, sponge, and 
reed were found on her heart (d 1670) The wound was usually 
on the left side, as in Sistei Masrona of Grenoble, a tertiaiy of St 
Francis (1627) , it was on the light in Margareta Columna, also a 
Clare In Maiia de Sarmiento it was said to have been inflicted 
by a seraph in a vision 
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ly In a fomtli set of cases the impiints neie said to hai e been 
found on the heart, even though theie nas no surface marlving 
Thus the Dominican Paula de St Thomas n as said to have had the 
stigmata on hei heait The heait ot Claie of Montfaucou (^ 1308 ) 
uas said to have been as laige as a child’s head aud impiessed 
until the cross, the scouige, and the nails Sunilai appeaiances 
were found lu llaigaiet ot Citta di Gapello and Johauna of Yepes 
( 1591 ) 

The instances of masculine stigmatization are few 
Benedict di Ehegio, a Capuchin at Bologna, had. the 
marks of the ciown (1602) , Carolus Sazia, an ignoiant 
lay brother, had the wound lu his side Dodo, a Prae- 
monstratensian lay brother, was fully stigmatized, as also 
was Philip de Aquena The marks aftei death weie found 
on the heait of Angelos del Pas, a minonte of Peipignan, 
as also on Matheo Carery in hfantua, Melchior of Arazel 
m Yalentia, Cherubm de Aviliana (an Augustinian), and 
Agolini of Milan Waltei of Strasbuig, a preaching friar 
(1264), had the heart-pam but no mark, and the same was 
the case with a Fianciscan, Bobei t de Malatestis (1430), and 
James Stephanas On Nicholas of Eavenna the wounds 
were seen after death, while John Giay, a Scotsman, a 
Franciscan martyr, had one wound on his foot 

Within the last bundled years several cases have 
occurred Anna Katharma Emmench, a peasant giil boin 
at Munster in 1774, afterwaids an Augustinian nun at 
Aguetenbeig, was even moie famous for her visions and 
revelations than foi the stigmata Biogiaphies, with records 
of her visions, have been published by Bientano at 
Munich m 1852 and the Abb4 Cazalhs at Pans (1870) 
Colombe Schanolt ot Bambeig (1787) was fully stigma- 
tized, as also was Eose Sena, a Capuehm of Ozieri in 
Sardinia (1801), and Madeleine Lorger (1806) Two well- 
known cases occLured in Tyrol, — one “ L’Ecstatica ” Maiia 
von Moil of Gaidai 0 , a girl of noble family, stigmatized 
in 1839, the other “ L’Acldolorata ” Maua Dominica 
Lazzari, a miller’s daugbtei at Capiiana, stigmatized in 
1835 (see Bore, Les Stigmahsees cki Ty)ol, Pans, 1846) 

A case of tbe second class is that of Elizabeth Eppingei 
of Niederbrunn in Bavaria (1814), lepoited on by Kuhn 
An inteie&tmg example of stigmatie tiance also occuned 
in the case of a Piotestant young woman in Savony in 
1820, ulio appeared as if dead on Good Fiiday and Satui- 
day and revised on Easter Sunday 

The last case recoided is that of Louise Latcan, a 
peasant giil at Bois de Ilaine, Hainaulb, upon whom the 
stigmata appeared Apul 24, 1868 This case was invcsti 
gated by Professor Lefebvre ot Louvain, who foi fifteen 
yeais was physician to two lunatic asylums In hci theio 
was a periodic bleeding of the stigmata eveiy Fiiday, and 
a frequent reciurence of tbe Iiystero-cataleptic condition 
Her biography bas been wiitten by Lefebvre and published 
at Louvain (1870) 

On surveying these ninety cases, wo may discount a 
certain numbei, including all those of tbe second class, as 
examples of subjective sensations suggested by the con- 
templation of the pains of ciuciflxion A second set, of 
which the famous case of Jetzei (Wirz, Eelvetibcke Kirchen- 
qeschichte, 1810, m p 389) is a type, must be also set aside 
as obvious and intentional bauds pioduced on victims by 
designing peisons, A third senes, and how large a gioup 
we have not sufficient evidence to decide, we must legaul 
as due to the iriesponsible self-infiietion of injuiies hy 
persons in the hystcio epileptic condition, those perverted 
states of nervous action which Charcot has done so much 
to elucidate To any experienced m this form of disease, 
many of the phenomena described m the records of these 
examples aie easily recognizable as charactenstic of the 
hystero-epileptic state 

There aie, however, some instances not easily explained, 
where the self-mfiiction hypothesis is not quite satisfactory. 
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Parallel eases of physical effects due to mental suggestion 
are well authenticated Beaums vouches for lubefaction 
and vesication as produced by suggestion in the hypnotic 
state, and Bouiiuand Buiot describe a case, still under 
obseivation, of bloody sweat, and led letters maiked on 
the arm by simple tiacing with the fingei See Congilh 
Suentiflqv.e de Gvenoble, Ft ogres Medtcale^ 29 Aug 1885, 
and Berjon’s Aa Gumde Hystene chei V Homme, Pans, 1886 
We know so little of the tiophic action of the higher nerve 
centres that we cannot say how far tissue nutrition can he 
controlled m spots That the neive centies have a diiect 
influence on local nutrition is in some cases capable of 
experimental demonstration, and, in another sphere, the 
many authenticated instances of connexion between 
maternal impiession and congenital defoimity seem to 
indicate that this tiophic influence bas wider limits and a 
moie specific capacity of localization than at first sight 
seems possible Theie is no known pathological condition 
in which blood transudation can take place thiough an 
unhioken skin 

Literatwe — See lefeienees to each name m Acta Sanctofum or 
Huebei, MenologmniF} ancisuinoi um, 1698 , Heiniqiicz, Mcnohgium 
cibkisicnse, Maiclie&e, Sagio Dicino, Steill, Ephemendcs Domini- 
cam Saerse, Dilliiigon, 1692, Petals de Alva y A&toiga, Piodignm 
KatuiSi Porientiwn Giatiee, Stiasbuig, 1664, Thiepolns, Be 
Passwna Qhisti, tiact mi, Mcyci, BUUtci fwhohere Wahiheit, 
vii 5j ^Hmtei, TuUeau dcslmtitutwns it dis MceuisdeVEgUi>cai(> 
Iloycnjge, Pans, 1842, Gones, Dio Uhnbthcho Ratisbon, 

11 p 410 s( 7 , FianciscusQuaie&imus, De Vulnenbus Domini, Yoinca, 
1652, 1 4 , Raynaud, Opera, vol xiu , Lyons, 1605, Dublin Review ^ 
1871, p 170 , Mauiy, Magie ct AUr ologie , Beaiuus, RcUicrchas exp 
sui VActiviU‘ Cerchale, Pans, 1886, liouihcyio, Les Stigmatisies, 
Pans, 1886, Eunemosei , Tie? Jlagncfismus irn For haltnibs mir Reli- 
gion, Stultgait, 1853, § 92, Tholuck’s Vermischie Sihrrftm, ILim* 
buig, 1839, p 97, Scbmicdei, m Evang Kinhmif.citung, Beibn, 
1875, pp 180, 345 , Cowpics Itendus de la Souit& de Eiologip, 12Lb 
July 1886 (A MA ) 

STILICHO, Flavius, Eoinan general and .statesman, 
was of Vandal ongin, and was boin about 359 ad At an 
early age he ciitcicd the impeiial aimy, where his father 
before him had served undei Yalens, and ho speedily 
attained high piomotion He had aheady become 
magistor equitum wdicn in 381 he was sent by Theo- 
dosius as Ins ambassador to Peisia , Ins mission was 
veiy successful, and soon after his lotuin ho w’as made 
comes domcsticus and commandei-ni'Chief, receiving also 
in mairiage Serena, the ompcioi’s nicco and adoptive 
daughtci Theodosius, when dying, made Siihcho and 
Scieua tho guaidians of lionorms and hia othei childien. 
Honoiius, in 398, was mauicd to Stihclio’s daughter 
Mai la, and 111 408 to hoi sisioi Thormantia It was by 
Stilicho that Alaiic in 396 was compellod to quit the 
Peloponnesus (soo Alario), and that in 398 tlio revolt 
of the Maurotaman pi nice Gildo was ropressod ytihcho 
again encounteiod Alaiio at Pollentia m 403, and at 
Ycrona in 403, compelling his loticat into Illyria, and was 
rewarded with a triumph on his roliim to Homo In 
405 he almost annihilated tho aiiny of Tladagaisus, the 
leader of tho Ostrogoths, at Fiosolc Tho anangornents 
into which ho subsequently entered with Alaxic (see 
Alarig) were made use of by his cnomies to alienate tho 
emperoi from him, and when at last revolt was the only 
couise that might possibly have savcil Inm liis continued 
loyalty pioved fatal Abandoned by Ins troops ho fled to 
Eavenna, and, having been induced by false promises to 
quit the church in which he had taken sanctuary, he was 
beheaded on August 33, 408 Stilicho is the hero of much 
of the poetry of Cuaudiak (qv) 

STILL, John (r 1543-1607), bishop of Bath and Wells, 
and now best known as the probable author (" Mr S , 
Master of Arts”) of Gammer Gurion^s Ffeedle, the earliest 
comedy but one in the English language (see Drama, vol 
vu, p 428), was a native of Grantham, Lincolnshire, and 
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was bom about 1543 He became a student of Cbiist's 
College, Cambiidge, where be duly graduated and took 
order b He was appornted rn 1570 Lady Margaret’s pro- 
fessor of drvinrty in bis umveibity, subbequently bsld livingb 
in Suffolk and Yorkshire, and i\as master succebsively of 
St John’s College (1574) and of Trinity College (1577) 
Still was raised to the bishopiic of Bath and Wells in 1592, 
and, after enjoying considerable fame as a preachei and 
disputant, he died on February 26, 1607, leaving a large 
fortune from lead mines discovered m the Mendip Hills 
STILL IH Gr, HEmnicH See J uxo 

STILLINGFLEET, Edward (1635-1699), a con- 
spicuous figure in the chuich of the Restoration, was 
descended from the Stillmgfleetb of Stillingfleet, in the 
neighboiuhood of York, and was boin at Cianbouine in 
Dorset on the 17th April 1635 There and at Ringvvood 
he leceived his preliminary education, and at the age of 
thuteen was entered at St John’s College, Cambiidge, as 
Isaac Barrow five years befoie and at the same age had 
been entered at Peterhoiise He took his bachelor’s degree 
m 1652, and in the following yeai was elected to a 
fellowship After residing as tutor first in the family of 
Sir Roger Burgoin in Warwickshire and then with the 
Hon Francis Pierrepont m Nottingham, he was in 1657 
presented by the former to the living of Sutton in Bed- 
fordshne Here he brought to completion and published 
(1659) his Benicim^ in which he sought to give expression 
to the prevailing weariness of faction and to find some 
ecclesiastical compromise in which all could conscientiously 
unite Schemes of comprehension were then the most 
familiar topics of conversation There seemed every 
probabihty that a moderate Episcopacy might attract all 
parties , and it was to be expected that a learned and able 
scholar fresh from the atmosphere of Cambridge Platonism 
should desire to help present entanglements towards a 
hbeial solution Much may still be learned from his 
cogent and earnest exposition of the great principle that it 
IS un warrantable for the church to make other conditions 
of her communion than our Savioui did of discipleship 
In 1662 he reprinted the hemeum wuth an appendix, in 
which he sought to prove that ‘'the chuich is a distinct 
society from the state, and has diveis rights and privileges 
of its own, resulting from its constitution as a Christian 
society, and that these rights of the church cannot be 
alienated to the state after their being united in a 
Christian country ” In the same year the country gave 
its answer to his and all similar proposals in the Act of 
Unifoimity, which, by requiring that all clergymen should 
be episcopally ordained and should use the revised liturgy, 
lost to the church of England such men as Richaid Baxtei, 
John Howe, and Philip Henry Stillingfleet’s actions 
weie as liberal as his opinions He sheltered m his rectory 
at Sutton one ejected minister and took for another a large 
house to be used as a school But, as time wore on, his 
liberalism degenerated and gave occasion to Howe’s 
remark that the rector of Sutton was a very different 
person fiom the dean of St Paul’s But, though in 1680 
he published his Unreasonableness of Separation^ his 
willingness to serve on the ecclesiastical commission of 
1689, and the interpretation he then proposed of the 
damnatoiy clauses of the Athanasian creed, aie proof that 
to the end he leaned towards toleration Another work 
which Stillingfleet published in 1662 won for him the 
confidence and admiration of his church This was his 
Origvnes Sacnx, or a Rational Account of the Christian 
Faith as to the Truth and. Divine Authority of the 
Scriptures and the Matters therein contained Rendered 
obsolete though it be by the general advance of the 
discussion, this apologetic made a deep impression at 
the time, and rapid preferment followed its publication 
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Henchman, bishop of London, employed him to wwite a 
vindication of Laud’s answer to Fisher the Jesuit In 
1665 the earl of Southampton presented him to St 
Andrew’s, Holborn, two yeais latei he became piebend- 
aiy of St Paul’s, in 1668 chaplain to Charles II, in 
1670 canon residentiary and in 1677 dean of St Paul’s 
Finally, but under different auspices, he was consecrated 
bishop of Worcester 13th Octobei 1689 Duiing these 
years he was ceaselessly engaged in controversy with 
Nonconformists, Romanists, Deists, and Socinians His 
umivalled and various learning, his dialectical expertness, 
and his massive judgment rendered him a formidable 
antagonist, but the respect entei tamed for him by his 
opponents was chiefly aioused by his recognized love of 
truth and superioiity to personal considerations He had 
the courage, along with the saintly and noble-minded Ken 
and the other six bishops, to incur the anger of James II 
by resisting his proposed Declaiation of Indulgence (1688) 
Strangely enough, he ciossed swords both with Dryden 
and Locke, — with Dryden in connexion with the papers 
favourable to the authority of the Church of Rome which 
were found in the stiong box of Charles II and were 
supposed to have been wiitten by him, and with Locke 
because the theologian considered that the philosopher’s 
definition of substance was prejudicial to the doctrine of 
the Trinity In most of his writings there is a small 
lesiduum of permanent value The range of his learning 
is most clearly seen in his Bishops’ Right to Vote in 
Paihament in Cases Capital His Ongines Bntannicse, oi 
Antiquities of the Bntish Chuich (1685), is a surprising 
mixtuie of critical and uncritical reseaich, and his 
Diseoui se concerning the True Reason oj- the Sufenngs of 
Christ (1669), wiitten in answer to Crellius, contains a 
most foicible statement of the doctrine of Christ’s substi- 
tution So handsome in person as to have earned the 
sobiiquet of “the beauty of holiness,” Stillingfleet was 
twice mauied, — first to Andrea, daughter of William 
Dobbyns of Woimington, by whom he had two daughters, 
who died in infancy, and one son, afterwards to Eliz- 
abeth, daughter of Sir Nicholas Pedley, by whom he had 
seven children He died in his house at Westminster, 
28th March 1699, and was buried in his own cathedral, 
where a handsome monument briefly records his virtues 
His library was bought by Marsh, archbishop of Armagh, 
to form the foundation of a public library in Dublin 

A collected edition of Ins woilis, witli life piefixed, was piiblished 
in London (1710), and a most useful edition of The Docinnes aad 
Practices of the Church of Rome Ti uhj Rejn esentccl was published in 
1845 by Di Cunningham 

STILLWATER, a city of the United States, at the 
head of Washington county, Minnesota, on the west hank 
of the St Croix river, 18 miles north-east of St Paul 
It is a great centre of the lumbei trade, contains a State 
piison, a high school, and a public library, and increased 
its population from 4124 to 9055 between 1870 and 
1880 

STILT, 01 Long-legged Ploveb, a bud so called foi 
reasons obvious to any one who has seen it, since, though 
no bigger than a Snipe, the length of its legs (their bare 
pait measuring 8 inches), in proportion to the size of its 
body, exceeds that of any other bird’s The first name (a 
translation of the French Rchasse, given m 1 760 by Biisson) 
seems to have been bestowed by Rennie only in 1831 , but, 
recommended by its definiteness and brevity, it has wholly 
supplanted the second and older one The bird is the 
Ghmadrms hvmanto'pus'^ of Linnseus, the Hvmanto'pus 

^ The possible confusion by Pliny’s transcanbers of this word with 
Hsenatopus'ha.a'heen alieady mentioned (Oweboatohee, toI xvni 
p 111, note 2) Mimantopus, with its equivalent Zoripes, “by an 
awkward metaphor,” as remarked by Gilbert "White, “implies that the 
legs are as slender and pliant as if cut out of a thong of leather " 
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candidus or nelanoi^terxis of modern writers, and belongs Tlieir bill, wbicli is perhaps the most slender to be seen 
to tlie group Limicolse, having been usually placed in the in the whole Class, curves upward towards the end, and 
Family Scolopaddm, though it might be quite as reason- has given the oldest known species two names which 
ably referred to the Charadriidss, and, with its allies to it formerly bore in England,— “ Cobbler ’s-awl,” from its 
be immediately mentioned, would seem to be not very likeness to the tool so called, and “ Scooper,” because it 
distant from Hsematopus, notwithstanding the wonderful resembled the scoop with which mariners threw water on 
development of its legs and the slenderness of its bill. their sails. The legs, though long, are not extraordinarily 
The very peculiar form of the Stilt naturally gave Buffon occasion SO. and the feet, which are webbed, bear a small hind toe. 
{SisL Nat. Oiseaw, viii. pp. 114-116) to lament the shortcomings This species (fig. 2), the R avocetta of ornithologj’-, was of old time 
of Nature in producing an animal with such “ enormous defects,” — plentiful in England, though doubtless always restricted to certain 
its long legs in particular, he supposed, scarcely allowing it to reach 
the ground with its bill. But he failed to notice the flexibility of 
its proportionately long neck, and admitted that he was ill-informed 
as to its habits. No doubt, if he had enjoyed even so slight an 
opportunity as occurred to a chance observer [Ills, 1859, p. 897), he 
would have allowed that its structure and ways were in complete 
conformity, for the bird obtains its food by wading in shallow water 
and seizing the insects that fly over or float upon its surface or the 
small crustaceans that swim beneath, for which purpose its slender 
extremities are, as might be expected, admirablyadajfled. Widely- 
spread over Asia, North Africa, and Southern Europe, the Stilt has 
many times visited Britain — though always as a straggler, for it is 
not known to breed to the northward of the Danube valley,-— and 
its occurrence in Scotland (near Dumfries) was noticed by Sibbald 
so long ago as 1684. It chiefly resorts to pools or lakes with a 
margin of mud, on which it constructs a slight nest, hanked round 
or just raised above the level so as to keep its eggs dry {Ms, 1869, 
p. 360) ; hut sometimes they are laid in a tuft of grass. They are 
four in number, and, except in size, closely resemble those of the 
OvsTEECATCHEE (vol. xviil. p. 111). The bird has the head, neck, 
and lower parts white, the hack and wings glossy black, the irides 
red, and the bare part of the legs pink. In America the genus has 
two representatives, one^ (fig. 1) closely resembling that just 
described, but rather smaller and with a black crown and nape. 

Fig. 2. — Avoset, (After Naumann.) 

localities. Charlctou in 1668 says that when a boy ho had shot 
not a few on the Severn, and Plot mentions it so as to lead one to 
suppose that in his time (1686) it bred in Stad'ordshiro, while 
Willnghby (1676) knew of it as being in winter on the eastern 
coast, and Pennant in 1709 found it in great numbers opposite to 
FossdykeWash in Liucolnshiro, and de.scribed the birds as hovering 
overthc sportsman’s head like Lapwings. In this district they wore 
called “ Yelpcrs ” from their cry f but wliothor that name was 
elsewhere applied is uncertain. At the end of the last century they 
frequented Eomney Marsh in Kent, and in the first quarter of the 
present century they bred in various suitable spot.s in Suffolk aud 
Norfolk,— the last place known to have been inhabited by them 
being Salthouse, where the people made piuUlings of their eggs, 
while the birds were killed for the .sake of their feathers, which wore 
used in making artificial flies for iishing. The extirpation of this 
settlement took place between 1822 and 1826 {cf. Stevenson, Rirds 
of Norfolk, ii. pp. 240, 241).^ The Avo.sot’s mode of nesting is 
much like that of the Stilt, and the cgg,s are hardly to bo dis- 
tingirished from those of the latter but hy^ their larger size, the 
bird being about as big ns a Lapwing (vol. xiv. p, 308), white, with 
the exception of its crown, the back of tbo neck, the inner scapulars, 
some of the Aving-coverts and the primaries, Avhich are black, while 
the legs are of a fine light blue. It seems to get its food by working 
Fig. 1,— Black-Necked American Stilt, (After Gosse.) its bill from side to side in shallow pools, and catching the small 

, crustaceans or larvae of inseots that may ho swimming therein, but 
This IS m ougncolhs or mcxicanus, and occurs from Now England not, as has been stated, by sweeping the surface of the mud or sand 
to the middle of South America, beyond which it is replaced _hy — a process that would speedily destroy the delicate bill by friction. 
H. Irasiliensis, which has the ctowii white. The Stilt iiiliahitiiig Two species of Avoset, 11. amcricam and R. aiidina, are found in 
India IS now recognized to be E. candidus,^ but Australia possesses the New World j the former, Avhich ranges so far to the northward 
a distinct species, AT. novssdwllandiiB, which also occurs in New as the Saskatchewan, is distingui.shcd by its light einnamon-colourocl 
Zealand, though that country lias in addition a species peculiar to head, neck, and breast, and the latter, confaiiid so far as known to 
it, E novm-zclandi^, dilYmng from all the rest by assuming in the the mountain lakes of Chili, has no white in the upper parts except 
breeding-season an altogether black plumage. Australia, however, the head and neck. Australia produce.s a fourth spocics, R novse- 
presenta another form, ivluch is the tyjio of the genus Gladorhyxichzis, liollandiiB or ruhrieolUs, with a che.stnut head and nock ; hut the 
and diners itom Hunmtopus hoth in its style of plumage (the male European R avoccUa extends over nearly the wliolo of middle and 
having a broad bay pectoral belt), in its shorter tarsi, aud in having ■■ ' ‘ - -- 

the toes (though, as in the Stilt’s feet, throe in nmnher on each foot) 
webbed. 

Allied in many ways to the Stilts, but differing in many 
undeniably generic characters, are the birds known as 
Avosets,2 forming the genus Mec-urvirostra of Linnaeus. 

^ This species was made known to Eay by Sloane, who met with it 
in Jamaica, where in his clay it ivas called “Longlegs.” 

^ This word is from the Bolognese Awsetta, wliioh is considered to 
be derived from the Latin avis — the termination expressing a diminu- 
tive of a graceful or delicate kind, as donnetta from donna (Prof. 

Salvadori in ejpist,). 


as well as Africa. 

A recent proposal (Ibis, 1886, pp. 224-239) to unite 
the Avosets and Stilts in. a single genus seems to have 
little to recommend it but its novelty, and will hardly meet 
with acceptance by systematists. (a. n.) 

® Cf. “Yarwliolp” (Godwit, vol. x. p. 720) and “Yaup" or 
“Whaiip” (CuEEBW, vol. vi. p. 711). “Barker” and “Clinker” 
seem to have been names used in Norfolk. 

* Tlie same kind of lamentable destmetion lias of late boon caxTied 
on in Holland and Denmark, to the extirpation probably of the species 
in each country. 





STIR 

STIRLING, a midland, county of Scotland, is bounded 
N by Pertbshire, N E by Olackmannan and the Firtb of 
Forth, S E by Linlithgowshire, S by Lanarkshire and a 
detached portion of Dumbartonshire, and S W and W 
by Dumbartonshire In the north-east there are two isol- 
ated portions, — one forming the paiish of Alva, bounded 
partly by Clackmannan and partly by Perthshire, and the 
other forming part of the parish of Logie and bounded by 
Perthshire The outlines of the main portion are ex- 
tiemely irregular, the boundary on the north following 
for the most part the windings of the Forth, while on 
the west it passes through the middle of Loch Lomond, 
and on the south coincides to a considerable extent with 
various streams The extreme length of the county from 
north-west to south-east is about 45 miles, and the great- 
est breadth from north to south about 18 miles The 
land area is 286,338 acres, and the total area 298,579 
acres, or about 466 sqaare miles Apait from the district 
round Loch Lomond, the principal charm of the scenery 
of Stirhngshire is in the views of the valley of the Forth 
with the winding river, and for background the distant 
peaks of the Grampians, or the nearer ranges of the Ochils, 
which encroach on the north-eastern cornei and detached 
sections of the county The valley of the Forth runs along 
nearly the whole of the northern bolder, widening towards 
the east The centre of the county from north-east to 
south-west IS occupied by the broad irregular ranges of the 
Lennox Hills, which are known under four different names, 
according to the parishes in which they are principally 
situated, — the Gargunnock Hills (attaining a height of 
1691 feet), the Fmtry Hills (1676), the Ehlsyth Hills 
(1393), and the Campsie Fells (1894) Nearly the whole 
of the county to the north-east of Loch Lomond is occu- 
pied by a spur of the Grampians, reaching in Ben Lomond 
a height of 3192 feet Besides Loch Lomond, situated 
partly in Dumbartonshire, and Loch Katrine, which 
bounds the county at its north-western corner, the prin- 
cipal lakes are Loch Arklet to the south of Loch Katrine, 
Loch Coulter, in the south of St Ninians parish, Loch 
Ellrig in Falkirk parish, and Black Loch partly in Lanark- 
shire The river Forth, from its junction with the Kelty 
near Gartmore, forms the northern boundary of the county, 
except where it bounds on the north the part of Kippen 
parish which is in Perthshire and separates a portion of 
Lecropt parish from that of St Ninians and a portion of 
Logie from that of St Niuians and Stirling It receives 
from the north the Teith, which touches the county at 
Lecropt parish, and the Allan, which separates the parishes 
of Lecropt and Logie, and from the south the Boquhan 
burn, the Touch burn, and the Bannock burn The Garron 
water flows eastwards from the Fmtry Hills to the Firth 
of Forth at Grangemouth On the south there are a 
number of streams which form at various places the 
boundary of the county, — the Endrick water flowing west- 
wards from the Fmtry Hills to Loch Lomond, the Kelvin 
from near Kilsyth flowing south-westwards to the Clyde, 
and the Avon from Lanarkshire flowing north-eastwards 
to the Firth of Forth The Forth and Clyde Canal crosses 
the south-eastern corner of the county from Castlecary to 
Grangemouth 

The whole of the district to the north of Loch Lomond 
is occupied by the crystalline schists of the Highlands, 
which, by the existence of a great fault, are connected on 
the east with the Old Red Sandstone, which occupies the 
broad valley between the base of the Highland hills and 
the chain of the Ochils These latter heights, portions of 
which are included in detached areas of the county, con- 
sist of volcanic rocks associated with the Old Red Sand- 
stone (see vol X p 343) The Lennox Hills in the centre 
of the county are formed by volcanic rocks of Carbonifer- 
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ous age resting on strata of red and white sandstone (see 
vol X p 346) The lower grounds are deeply buried 
under glacial drifts, and conspicuously marked by broad 
terraces that represent former sea-margins On one of 
these, at a height of 50 feet above the present sea-level, 
lies the Carse of Falkirk Another stands at an elevation 
of about 100 feet There aie saline mineral springs at 
Bridge of Allan 

The coalfield runs obliquely along the south-east of the 
county, the principal seams being in Denny, Kilsyth, 
Larbert, Falkirk, and Slamannan parishes Ironstone, fire- 
clay, and oil-shale are also found Limestone is extensively 
wrought in the Campsie district, and there are a numbei 
of sandstone quarries in various parts of the county The 
total output of coal in 1884 was 1,182,891 tons, of iron- 
stone 75,351 tons, of fireclay 15,872, and of oil-shale 4535 

AgncitUure — According to the landowners return of 1872-73 the 
land was held by 4257 pioprietors, possessing 284,751 acres, at an an- 
nual valuation of £521,407, an average value all over of £1, 16s 3|d 
Of the proprietors 3409 possessed less than one acre The follow- 
ing possessed over 5000 acres each —Duke of Montrose, 68,878 , 
William Forbes, 13,041, Eear-admiral Sir William Edmonstone, 
9778 , Hon Mrs Margaret Lennox, 7606 , Alex Graham Speirs, 
7172, W C G Bontine, 6931 , Lieutenant Col John Murray, 6813 , 
Sir Alex C R Gibson-Maitland, 6023 , Henry Fletcher Campbell, 
6679, and James Johnstone, 6340 The two aiable soils of Stirling- 
shire aie distinguished locally as caise and dryfield, the remainder 
of the county being occnpied by mountain pastuie land, moor, and 
moss The Carse of Stilling extends along the banks of the Forth 
from Buchlyvie to the eastern extremity of the county, — a length 
of about 28 miles, with a breadth varying fiom 1 to 4 miles, the 
total area being about 30,000 acres The carse soil consists of the 
finest days, without stones, but interspersed with stiata of marine 
shells It has been paitly leclaimed fiorn supenncnmbeut peat 
moss, of which thexe aie still considerable aieas adjoining it It 
lequires a great deal of laboui, but, by means of draining subsoil 

S hing, andthe use of lime, has been lendeied one of the most 
! soils in Scotland, being specially well adapted for wheat and 
beans The diyfield occupies the slopes of the hills above the carse 
and the valleys in the inteiior of the county, which constitute the 
moie feitile portions, the crops for wdiich it is best suited being 
potatoes and turnips A great part of the diyfield has been re- 
claimed fiommoor within the present ceutmy The Lennox Hills, 
occupying about a fourth of the total aieaof the county, foim one of 
the most valuable tracts of pastuie land in Scotland The follow* 
mg table gives a classification of the holdings in 1876 and 1885 — 
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According to the agncultuial i etui ns for 1886, out of a total of 
295,285 acies 115,477, or nearly 39 per cent , weie arable land, the 
area undei coin crops amounting to 29,306 acres, under green crops 
to 8752, rotation glasses 30,664, peimanent pastuie 45,232, flax 15 
and fallow 1508 Oats, the principal corn crop, occupied 19,662 
acies, wheat 2065 acres (a decrease of about one half within twenty 
yeais), bailey 4297 acies, rye 30, beans 3221, and pease 31 Of green 
Cl ops the piincipal aie iiotatoes (3500 acres) and turnips (4623 
acies) Considerably moie than half of the aiable aiea is occu- 
pied by rotation grasses and peimanent pasture, and their acreage 
IS constantly inci easing, which is sufficiently accounted for by the 
steady inciease in the irambeis of sheep and cattle The numbei 
of hoises in 1886 was 4616, of which 3176 were used solely for 
purposes of agiicultrae, and 1440 weie mibioken hoises and mares 
kept solely foi purposes of breeding The Cljdesdale bleed are iii 
general use ou the largei farms Cattle in 1886 numbered 29,422, of 
which 10,745 weie cows and heifeis m milk oi in calf, and 8684 were 
other cattle two j ears old and above Butter-making is laigely prac- 
tised on the dryfaeld farms, the Ayishire being the principal breed 
of cows, but cattle feeding is also an impoitant industry, for which 
Irish cattle and cross breeds are fieqnently bought, a considerable 
number of shoithorns being also reaied Sheep, chiefly blackfaced, 
for which, there is extensive pastiuage on the Lennox Hills and the 
slopes of the Grampians, numbeied 109,897 in 1886, and pigs 1775 
Though, as is evident from the lemains of trees in the mosses, an 
extensive district of the county was at one time occupied by forest, 
it IS now comparatively devoid of timber, the area under woods in 
1881 being only 12,483 acies There is a natural tendency to the 
growth of birch on the lower slopes of the mountains in the parishes 
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STIRLING 


In 1886theie 
gai liens, and 


Ills exploits and tliose of Eobert Biuce, being the scene of some 
of the piineipal battles in the stinggle foi Scottish mdependenco 
(Stilling budge, September 10, 1297, Falkirk, July 22, 1298, Ban- 
nockburn, June 24, 1314) At Saueliiebmn, 11th June 1488, James 
III -was defeated by his insurgent nobles, and during his flight, 
having stopped at a cottage in the village of Milton, was theie 
stabbed to death Kilsjth saw the defeat of the Covenanteis by 
Monti ose, 15th August 1645, a lesiilt which for a time laid Scotland 
at Montrose’s feet , and a hundred years after waids — 17tli January 
1746 — the Highlanders under Piince Charles Edward routed the 
Hanoverians at Falkulc 

SeeSu Besenphon of Stirlingshxi e, 1710, and Nimmo’s iRs 

toiy oj Stiilingshv e, 1777 CMaeGregoi Stnling’s edition is the best) (T F II ) 

STIRLING, a loyal and parliamentaiy burgh and the 
county town of Stirlingshiie, is finely situated on the slopes 



Plan of Stilling 


of Buchanan and Drymcn, and oaks glow extensively on the hordeis 
of Loch Lomond Larch and Scotch fiis princiiially occupy the 
modern plantations in the other parts of the county 
weie only 31 acres under oicliaids, 27 under maiket 
53 undei nurseiy grounds 

Mchiiifaduies —The Carron iionwoiks, founded in 1760, for a long 
time led the van in Biitish iron maniifactuie, and aie still among 
the most extensive in the kingdom The Falkirk ii onw oiks, founded 

in 1819, are the next to them in impoitance in the county, but theie 
are many otheis in the same district The woollen nianufactme is 
next to non in impoitance It includes caipets, taitans, shawls, 
and tw ceds, the principal seats of the industiy being Ah a, Bannock- 
burn, Cambuabarron, and Stuling Calico punting is earned on m 
the western part of the county, especiallj at Campsie and Milngavie 
There are chemical w orks at Stilling, Falkiik, Denny, and Campsie 
Thioughoutthe county theie ai a a consideiah''e mimbei of hreweiies 
and distiUeiies At Giangemouth, the piincipal 
port in the county, shipbuilding is earned on 

Adiiiiiiist'i ation and Fojmlatioii — Stirling is 
included with Dumbarton and Clackmannan 
the same sheiifldom, but has two sheiiff-substi- 
tutes, who sit at Stilling and Falkiik lespect 
ively, and there aie piisons in both towns The 
high eouit of justiciary holds ciicuit courts at 
Stuling Theie aie 21 entiie civil parishes 
within the oounty and puts of 5 otheis Stii 
ling (population 12,194) la a loyal and police 
burgh, Falkirk (13,170) a police biiigli and burgh 
of legality, Kilsyth (5405) a police burgh and 
buigh of barony, and Alva ( 4961), Budge ot Allan 
(3005), Denny and Dunipace (4080), Giange- 
mouth (4424), and Milngavie (2636) police 
burghs In addition to these the following 
places had each upwards of 2000 inhabitants 
Bannockburn (2549), Lennoxtown (3249), and 
Stenhousemuii (2617) From 39,761 in 1765 the 
population of the county had by 1801 incieased 
to 60,825, by 1831 to 72,621, by 1861 to 91,926, 
by 1871 to 98,176, and by 1881 to 112 443, of 
whom 66,147 were males and 56,296 weie 
females The number of persons to the squaie 
mile 13 251, and in point of density Stuling 
ranks ninth among the counties of Scotland 
One member is returned to pailiament by the 
county, and Stirling and Falkiik aie membeis 
of sepal ate districts of burghs, which aie re- 
spectively named fiom them, each letmmngone 
membei 

Eistory — In 81 A D the Eomans iindei Agn- 
cola penetrated as far uoith as the filths of Clyde (Clota) and Forth 
(Bodotiia) To secure then conquests they erected between these a 
line of foits 01 pmsxdiai generally two miles apart In 139 Lollius 
Uibieus erected along the line of the foits the lampait of Antoninus’s 
wall, afterwaicls known as Gialiam’s dyke The wall, aftei eiossing 
the palish of East Ivilpatiick, passed outside the piesent county ot 
Stilling, till it reached Castlecary, whence it passed by Camelon and 
Falkirk to Oaniden in Linlithgowshire Castlecaiy, where many 
Eoman remains have been found, was perhaps the pnncipal Eoman 
station on the line of the wall, and theie was another impoitant one 
at Camelon A Eoman load, the Camelon causeway, passed east- 
wards fiom Castlecaiy to the south of the lampaxt, and aftei two miles 
crossed it and held on to Cdmeloii, whence it went noithwaid by 
Bannockburn, St Hinians, and Stilling to the Forth, whoie theie 
was an impoitant station near the piesent budge of Diip Thence 
it passed noith by Ken to Dunblane. To the north-east of the 
Cairon nonwoiks there was at one time a finely pieserved euculai 
Eoman building, called Aitliiu’s Con (oven) oi Julius’s Hof, 
which was demolished in 1743, hut of winch a diawing is pre- 
served in Camden’s Bi itaiima In the paush of Dnnipace are two 
beautiful mounds called “the Hills of Dunipace,” which some have 
supposed to have been erected as nioiiiiments of peace between the 
Eomans and Caledonians, hut which aio nioie piobahly ofnatiiial 
oiigin The remains of what was supposed to have heenaneaily 
Biitish btiongliold weie diseoveied at Toiwood m 1864 A group of 
cairns at Craigmaddie, ne u Milngavie, is supposed to maik the scene 
of a battle between the Piets and Danes Among the i emains ot old 
feudal castles maybe mentioned Gialnm’s castle, among the Fiiitry 
Hil Is, which belonged to Sir J olni de Gi aham , who was killed in the 
battle of Falkiik m 1298 , Ileibertsliire, on the north bank of the 
Canon near Denny, originally a royal hunting seat, and still one 
ot the finest embattled lesidences in the county (now a boarding 
school), the ancient keep of Castlecaiy, paitly destroyed by the 
Fliglilaiiders m 1716 , Toiwood, siiiiounded by the remains of the 
Caledonian forest, in one of the oaks of which "Wallace took refuge , 
and the round towei of Oarnoek, called Buice’s castle, of unknown 
histoiy Sii William Wallace lived occasionally with his uncle, 
the parson of Dunipace, and the county is specially associated with 


I of an isolated eminence oveilooking the valley of the Foith 
I and abruptly piecipitoiis to waids the noith -west, at the 
junction of several railway lines, 36 miles west-north-west 
of Edinburgh and 30 noith-noith-east of Glasgow Oii- 
gmally the town was protected on all the accessible sides 
of the lock by a wall, of which theie aio still some icmains 
at the southern end of the Back Walk Tiicie weie two 
pnncipal entiles to the town, — the South Poit, originally 
100 yaids moie to the west of the piesent line of Poit 
Stieet, and the bridge ovei the Eoith to the north The 
earliest budge was at Kildoan, a mile to the west, the 
existing old bridge, now disused, probably dates fiom about 
the end of the 13th centuiy , the now bridge was elected in 
1899, from the designs of Stevenson, at a cost of XI 7, 000 
The streets of the old town are for the most part steep, 
narrow, and iiiegulai, and contain a laige number of 
quaint and antique dwellings The town has now much 
outgrown its ancient limits, and the surrounding suburbs 
on the low grounds contain numerous villas The castle 
Clowning the eminence, and commanding a splendid pano- 
lamic view of the wide valley between the Lennox Hills 
and the Highland mountains and Ochils, with the links 
of the Forth and the widening ostuaiy to the cast, is of 
unknown antiquity, but from the time that Alexander I 
died within its walls in 1124 till James VI ascended the 
throne of England it was intimately associated with the 
fortunes of the Scottish monarchs, and after the accession 
of the Stuarts it became a favourite royal residence The 
building was extended by James III, who erected the 
parliament hall, now used as a barrack-room The palace, 
begun by J ames V and finished in the reign of Mary, is 
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at the bouth-west of the foitiebS, and founb a quadiangle, 
the front and pillars of 'which a^e adorned by quaintly 
sculptured figuies The royal chapel founded by Alex- 
ander I , rebuilt in the 15th century, and again by James 
VI , was subsequently converted into an aimoury and it. 
now used as a store To the west of it is the Douglas 
room, the scene of the treacherous muidei of William, 
eighth earl of Douglas, by James II in 1452 Below the 
castle on the north-east is the load of Ballangeich, which 
supplied a fictitious title to James V when wandeiing in 
disguise Beyond it is the Go wan oi Gowlan Hill, at the 
west coiner of which is Mote Hill oi Heading Hill, -vihere 
Muidoch, duke of Albany, and several of his relatives weie 
beheaded in 1425 On the north-east side of the esplanade 
a statue of King Robert Biuce was erected in 1877 Below 
the castle rock to the south-west were the king’s gardens, 
now laid out in grass, with an octagonal mound, called the 
King’s Knot, in the centre Kaithei south is the King’s 
Park, now used for recreation, and as a drill ground In 
the cemetery to the south of the castle esplanade there 
are a number of interesting monuments Heai the mam 
entrance to the esplanade is the building called Argyll’s 
Lodging, erected by the poet, Sir William Alexander, who 
was created earl of Stirling by Charles I It passed into 
the possession of the Aigylls in 1640, and was the head- 
quarters of John, duke of Argyll, during the lebellion of 
1715 South-west of it is Mar’s Work, the luins of the 
palace built as a residence by the earl of Mai about 1570, 
from the ruins of Cambuskenneth Abbey Hext to the 
castle the most interesting public building is the Gieyfriais 
church, some portions of winch date from the 13th century, 
although the monastery with -Rhich it was connected was 
not founded till 1494 The greater part of it is in the Later 
Pointed style The church was the scene of the coronation 
of James VI , 29th July 1567, when John Knox preached 
the coronation sermon The site of the Dominican monas- 
teiy founded by Alexander II in 1223 is now occupied by 
the National Bank In the immediate neighbourhood of 
Stirling, on the other side of the Forth, in Clackmannan 
county, IS the beautiful rum of Cambuskenneth Abbey, 
chiefly Early English or First Pointed, founded by David 
I in 1147 for canons regular, associated with the meeting 
of parliaments and other interesting events in Scottish 
history, and the burial place of James III and his queen, 
Margaret of Denmark 

The principal seeulai buildings are the old toun-hoiibe, elected 
in 1701 , the new town buildings , the jail, elected in 1848 at a 
cost of £12,000 , the county buildings (1875, £15,000), the Smith 
institute, founded by the bequest cf £22,000 and a valuable collec- 
tion of paintiiigb by Thomas Stewait Smith, and embiaemg a pictuie 
galleiy, a museum, and a leading room , the public halls (1883, 
£12,000), and the high school (1855, £5000 , now being extended 
at a cost of £8000) Among the benefactions aie Cowauc’s hospi- 
tal, founded by the bequest of John Cowane, dean of guild in 1633, 
for twehe decayed members of the guildiy, hut the distiihution of 
the chanty has since been alteied, and the building erected in 1639 
now forms the guild hall , Spittal’s hospital, founded by Kobeit 
Spittal, tailoi to James IV, about 1530 foi decayed tiadesmen, 
Allan’s hospital, founded in 1725 for the maintenance of childien 
of pool townsmen, and Cunningham’b moititication, founded m 
1808 vith an endowment of £4000 foi the clothing and schooling of 
sons of mcchaTiics By the opeiatioii oi the Endowed Schools and 
Hospitals Act the chanties aie now largely devoted to education 

As eaily as the 15th cental y Stilling had a tiade with the Hethei- 
lands in woibted cloth, shalloons, stockuigs, and thread, but the 
manufactuies afterwards declined The cotton manufactaie earned 
on in the beginning of the present century has now entirely ceased 
During the last centniy the manufactaie of tartans and carpets was 
earned on, hut this also languished about the end of the century, 
and was not revived till about 1820 The woollen manufacture is 
now the staple mdustiy, the pnncipal goods being caipets, taitans, 
tweeds, and shawls There are also hrewenes, coachhuilding woiks, 
and agiicultural implement works The population of the royal 
hiiigh in 1871 was 10,873, and in 1881 12,194 The population of 
the parliamentary burgh, which includes the village of St Nimans, 
in 1871 was 14,279, and in 1881 it was 16,001. 


LING 

The town is of unknown antiquity, and undoubtedly owed its 
origin to the foi ti ess on the lock, which became one ot the most 
impoitant stiongholds in Scotland and the centre of the struggle 
bct-sveen Scotland and England As eaily as 1119 the town was a 
royal bnigh, and uudei Alexander I it became one of the four 
towns which constituted the Comt of the Four Biiighs, superseded 
under James III by the Convention of Eoyal Buighs Its eailiest 
chaitei was that ot Alevandei II m 1226, who first made the 
castle a lojal lesidence Its last governing cliaiterwas obtained 
from Charles I in 1641 On account of a combination of tliiee 
meraheis oi the council to retain themselves in office it was dejnii ed 
of Its coipoiate pnuileges in 1773, and they weie not restoied till 
1781 The castle was held by William the Lion before 1174, was 
occupied by Edwaid I with Ins ainiy in 1296, and was burned 
with the town in 1298 by the Scots on then letieat from the 
battle of Falkirk Between this time and 1341 it was frequently 
besieged and taken by the English, the longest period during which 
it remained m then bauds being fiom its capture by Edwaid I in 
1304 till his son’s defeat 10 veais afterwards at the battle of Ban- 
nockbuiii It w as the buthplaee of James II in 1430, and, it being 
the jointure house of his mother, he was lemoved to it in 1438 
from Edinhuigh to thwait the ambitious purposes of Sir William 
Ciiehtou It was in one of its rooms that James, as stated above, 
slew the eail of Douglas, aftei which the town was burned by 
the earl’s brothers James Y took lefiige in it aftei his escape 
fiom Falkland in 1528 During the leigii of Maiy and the period 
of theEefoimation, Stilling occupied a position of almost as great 
prominence as dining the wmis of Scottish independence Here 
the infant queen was downed by the cardinal’s paity in 1643, 
here her son, afterwards James VI , was baptized according to 
the Eoman Catholic iitual, 17th Dccemhei 1666, and here he was 
Clowned by the leaders of the congiegation on July 29th of the 
following yeai In 1571 rival pailiaments weie held by the queen’s 
party m Edinbmgh and the king’s loids at Stirling, shortly after 
which an attempt was made by the queen’s adlieients to smpiise 
Stilling castle, w'hicli was almost successful, the legent (Lennc?) 
being slam in the fiay On the 26th April 1578 the castle was 
suipiised by Moiton, attei which a leconciliation took place hetw een 
the two parties In 1584 the castle was occupied by the eails of 
Angus and Mai, the Protestant leadeis, but on theappioach of the 
king with a large foice they fled to England Eetaiuing with a 
formidable army collected in the south in the following year, they 
compelled James aftei the flight of An an to open the gates to 
them, safety to his person having been guaianteed The town was 
the scene of the baptism of Prince Heniy wnth great pomp in August 
1594, foi w'liich puipose the chapel rojal w^as rebuilt on alaigei 
scale “ to enteitain tlie gieat nunibei ot strangers expected ” The 
meetings of thepiivy council and comt of session weie held m 1637 
at Stilling on account of the disturbed condition of Edinbuigh, and 
a pailiament was held at it in 1645, on account of Edinburgh having 
been visited by the plague, but the outbreak of the disorder in 
Stilling caused an adjoin nmeut to Perth During the Cml "War 
Stilling was hold by the Covenanters, and the committees of chinch 
and state adjoiuned to it aftei the victoiy of Czomwell at Dnnbai 
3d Septerabei 1650 In August of the following year the castle 
was taken by Geneial Monk In 1715 it was held by Argydl to 
pievent the passage of the Forth by the Jacobites , and during the 
lebellion of 1745 itwas unsuccessfully besieged by the Higblandeis 

See Hutory of the Chapel Roval ofSliihng, Giampian Club, 1882 , Local R'ofes 
and Queue!- telattng to Liitlmg, 1883, Ohartets of Stirling, 1884, Buiton, 
Histoi y of Scotland (T F H) 

STIRLING, Eael op See Alexakdee, Sie William, 
vol 1 p 493 

STIRLING, J^oiES (1692-1770), mathematician, thud 
son of Archibald Stirling of Garden, and grandson 
of Sir Archibald Stilling of Ken (Lord Gaiden, a loid 
of session), was bom at Garden, Stirlingshire, in 1692 
Bait of bis early education was probably obtained at 
Glasgow, but at eighteen years of age he went to Oxford, 
where, chiefly through the influence of the earl of Mai 
he was nominated (1711) one of Bishop Warner’s exliibi 
tioners at Balliol During his residence at Oxford he made 
for himself considerable reputation as a student of mathe- 
matics In 1715, howevei, he was expelled on account of 
Ins correspondence with membeis of the Keir and Garden 
families, who were noted Jacobites, and had been accessory 
to the “Gathering of the Brig of Turk” in 1708 From 
Oxford he made his way to Venice, where he occupied 
himself as a professor of mathematics In 1717 appeared 
his Lineaa Tertvi Ordims Newtonians, sive (8vo, 
Oxford), which contained one or two notable additions 
to the theory While in Venice, also, he communicated, 
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throTigli Sir Isaac Kewton, to the Hoyal Society a paper 
entitled “Methodus Differentialis Newtoniana illastrata” 
{Phil Trans 1050 Abndg, vi p 428) Fear- 

ing assassination on account of having discovered a trade 
secret of the glass-makers of Yenice, he returned with 
Newton’s help to London about the year 1726 In 
London he remained for ten years, being most part of the 
time connected with an academy in Tower Stieet, and 
devoting his leisure to mathematics and correspondence 
with eminent mathematicians In 1730 his most im- 
portant work was published, the Methodus Diferentinhs, 
sive Tractatus de Summatione et Interpolatione Seyieium 
Infimtarum (4to, London), which, it must be noted, is 
something more than an expansion of the paper of 1718 
In 1735 he communicated to the Royal Society a paper 
“ On the Figure of the Earth, and on the Variation of the 
Force of Giavity at its Surface” [Phil Trans , Abridg, 
viii pp 26-30) In the same year his worldly fortunes 
changed permanently for the better, through his appoint- 
ment to be manager for the Scots Mining Company at 
Leadhilis, an appointment which gave scope both to his 
scientific talents and to his great, though hitherto latent, 
administrative ability, and which was eminently fortunate 
for his employers We are thus prepared to find that his 
next paper to the Royal Society was concerned, not with 
pure, but with applied science — “ Description of a Machine 
to blow Fire by the Fall of Water” {Phil Trans , 1745, 
p 315, Abridg, ix pp 109, 110) His name is also con- 
nected with another practical undertaking since giown to 
vast dimensions The accounts of the city of Glasgow 
show that the very first instalment of ten millions sterling 
spent in making Glasgow a seaport, viz , a sum of £28, 
4s 4d, was for a silver tea-kettle to be presented to 
“James Stirling, mathematician, for his service, pains, and 
trouble in surveying the river towards deepening it by 
locks” This was in 1762 Stirling died in Edinburgh 
on 5th December 1770 

SeeW Praser, Thi Stirlings of Xeir, and then Family Papers, 
Edinburgh, 1858, “Modem Histoiy ot Leadhilis,” in Crentlemon’s 
Magazine, June 1853 , Biewstei, Memoirs of Sn Isaac Newton, 
11 pp 800, 807, 411, 516 , J Nicol, Vital Statistics of Glasgow, 
1881-5, p 70 , Glasgoiu Herald, 5th August 1886 

Another edition of the Linem Tertii Oidinis was published in 
Pans in 1797, another edition of the Mdliodiis Biffci enhalis in 
London m 1764 , and a translation of the latter into English hy 
Halliday in London in 1749 A consicleiable collection of liteiaiy 
lemains, consisting of papers, letteis, and two manuscript \ olumes 
of a treatise on weights and nieasmes, are still preserved at Garden 
by Stirling’s great grandson and namesake 

STOAT See Eemxite 

STOB^US, JoANiiTES, a native of Stobiin Macedonia, — 
whence the surname Stobreus or Stobensis, — is known to 
us as the compiler of a very valuable senes of extracts 
from Greek authors Of his life nothing is known, but 
he probably belongs to the latter half of the 5th century 
From his silence in regard to Christian authois, it is in- 
ferred with some probab^ility that he was not a Christian, 
that he was a man of wide culture and general reading is 
clear from the anthology which beats his name 

The extracts weie intended by Stobeiis for Ins son 
Septimius, and were preceded by a letter biiefly explaining 
the purpose of the work and giving a summary of the 
contents From this summary (which is preserved in 
Photius’s Bihhotheca) we learn that Stobgeus divided his 
work into four hooks , the first contained sixty chapters, 
the second forty-six, the third forty two, and the fourth 
fifty-eight In most of our MSS the work is divided into 
three books, of which the first and second are generally 
called ’E/cAoyat (fivcnKal koI rjOiKat, and the third ’Av^o- 
koyiov {Monlegium or Bei nones) As each of the four 
books IS sometimes called ’Av^oXoyiov, it is probable 
that this name originally belonged to the entire work. 
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the full title, as we know from Photius, was ’E/cXoySi/ 
OLTToefiQeyfidToyv vnrodrjKlhv jBifSkiCL rerropa Between the 
account which Photius gives of Stobmus’s work and the 
form in which we have it there are several marked discre- 
pancies The second book in particular is little more than 
a fragment From this and other indications Wachsmuth 
has made it probable that our Stobmus is only an epitome 
of the original woik, made about the end of the 11th 
centuiy at Byzantium, “ ab homine Platonis Aristotelisque 
amantissimo ” 

The didactic aim of Stobmus’s work is apparent 
throughout The fiist book teaches physics — in the wide 
sense which the Greeks assigned to this term — by means 
of extracts It is often untrustworthy Stobmus betrays 
a tendency to confound the dogmas of the early Ionic 
philosophers, and he occasionally mixes up Platonism with 
Pythagoreanism For part of this book and much of 
book 11 be depended on the works of Aetius, a Peripatetic 
pliilosophei, and Didymus The third and fourth books, 
like the larger part of the second, treat of ethics, the 
thud, of virtues and vices, in pans , the fourth, of more 
geneial ethical and political subjects, frequently citing 
extracts to illustrate the pi os and cons of a question in 
two successive chapters In all, Stobxeus quotes more 
than five bundled waters, generally beginning with the 
poets, and then proceeding to the historians, orators, 
philosophers, and physicians It is to him that we owe 
many of our most irnpoitaut fiagments of the dramatists, 
particularly of Euripides 

The fiist complete edition of Stobiens was published at Geneva 
ill 1609 , the last is Meineke’s (Leipsic, 1856-1864) The best 
ciitical edition of books i and ii is by Wachsmuth (Beilin, 1884) , 
a companion edition of books iii and iv (the Flonlegiimi) is pro- 
mised by Otto Hense 

STOCK EXCHANGE, a market for the purchase or 
sale of all descriptions of public securities Previous to 
1773 the London stockbrokers conducted their business 
in and about the Royal Exchange, but in that year, 
having formed themselves into an association under the 
designation of the Stock Exchange, they, after temporarily 
locating then headquarters in Sweeting Ally, Thieadneedlo 
Street, lemoved to Capel Court, Baitholomew Lane The 
growth of business necessitating imjjroved accommodation, 
a capital of £20,000 in four hundied shares of £50 each 
was raised in 1801 for the piupose of electing a new 
building in Capel Court, which was finished and occupied 
in the following year, the members at that date number- 
ing about five liundrod With the occupation of the new 
building new rules came into force , all future members 
were admitted by ballot, while both members and their 
authorized clerks weie required to pay a subscription of 
ten guineas each As only the wealthier members of the 
association had provided the capital for the new building, 
the Stock Exchange henceforth consisted of two distinct 
bodies — propiietois and subsciibeis In 1854, the member- 
ship having increased to about one thousand persons, an 
extension of the premises in Capel Couit was effected at a 
cost of £16,000 A further and very extensive increase 
in the accommodation was made in 1885, the number of 
members and authorized clerks having risen at that date to 
above two thousand five hundred The extended build- 
ings now occupy the whole of a triangle to the east of the 
Bank of England, having as its base Bartholomew Lane, 
its north side Throgmoitoii Street, and its south side por- 
tions of Threadneedle Street and Old Broad Stieet The 
completed buildings comprise two laige halls, where the 
various markets are held, settlement rooms, reading room, 
committee rooms, managers’ rooms, and various other 
offices It IS intended ultimately to remove the partition 
between the two halls, when a vast business apartment, 
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having an area of about 16,000 square feet, will be avail- 
able for the use of members The immensely valuable 
property of the Stock Exchange is now owned by about 
1050 proprietois, additions both to the proprietary and to 
the capital invested in the buildings having been from 
time to time effected during the past fifty ;years The 
interests of the proprietors are attended to by nine of 
their number, who aie termed manageis, and by a secretary 
and staff of clerks The income of the association now 
amounts to about £130,000 per annum, and is derived 
from tbe annual subscriptions of members and their clerks, 
from entrance fees paid by new members, and from rents 
and investments All members of the Stock Exchange 
are not proprietors, neither are all proprietors necessarily 
members Admission as a membei is open to any person 
not engaged in another business He must, however, be 
recommended by three members, who each guarantee to 
the committee of the house payment of £750 in the event 
of the new member being declaied a defaulter within two 
years of his election A peisonal guarantee of this de- 
scription IS imperative, the object being to exclude all 
persons of doubtful character Elections are by ballot, 
and for one yeai only, all members being theoretically 
liable to exclusion at the expiry of that period 

The stock exchange opens every morning at 1 1 o’clock 
and closes at 4, except on Saturday, on whicbi day the 
doors are shut at 2 o’clock All members of the house are 
either jobbers oi brokers, the former term being applied 
to those who are dealers in stocks It is contrary to the 
etiquette of the London Stock Exchange for brokers to 
deal with brokers, and all transactions are accordingly 
effected between brokers (representing their clients) and 
jobbers Brokers’ charges vary from one-sixteenth to as 
much as one-half per cent , and the jobbers’ “turn” or profit 
from one-eighth to two or three per cent , accoidmg to the 
character of the stock dealt in The turn of the jobber 
amounts in the aggregate to an euormous tax upon the 
British public, and the question of the utility of this inter- 
mediary has been much discussed at various times On 
buyers and sellers the tax operates in this way — A wishes 
to buy and B wishes to sell £1000 of Caledonian Railway 
stock, but, biokers being forbidden to deal with brokers, 
recourse is had to the jobber 0, who makes a price to the 
brokers of say 98 to 98|, that is to say, he offers to buy at 
98 or to sell at 98^, the buyer A accordingly pays 98^ 
plus his broker’s commission, and the seller B receives 98 
minus his broker’s commission, the jobber C pocketing the 
difference or “turn” of per cent The argument in 
favour of the jobbei is that he supplies at all times and in 
all circumstances a ready market, and it must be allowed 
that in ordinary times he is a very convenient functionary 
But, as a matter of fact, in excited times the system often 
breaks down, as the jolibeis frequently shut their books 
and refuse to deal at the veiy moment when their help is 
most needed "What are known as the “markets” in the 
stock exchange are simply gioups of jobbers distributed 
here and there on the floor of the house Habit or con- 
venience seems to have determined the particular spots 
occupied, which are known as the consol market, the Eng- 
lish railway market, the foreign stock market, and so on 
In active times the business transacted daily on the 
London stock exchange amounts to an enormous total 
Yet no written contracts or notes pass between jobbers 
and brokers, verbal communications being alone in use 
Notwithstanding this apparent looseness of practice where 
millions of property are bought and sold ^most hourly, 
there is hardly a single instance of attempted repudiation 
on lecord All transactions are entered into for the 
fortnightly settlements, the precise dates for which are 
always fixed a few weeks in advance by the committee of 
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the house Each fortnightly settlement includes three 
days the first is the continuation or contango day, when 
all transactions of a merely speculative description are 
continued for another foitnight, the second the ticket day, 
when names are passed for actual purchases or sales, and 
the third the pay day, when all amounts or balances are 
paid or received As the gieat bulk of business is purely 
speculative, the contango or continuation day is by far the 
busiest of the entire fortnight The floor of the house is 
then crowded with an eager thiong of from 2000 to 3000 
brokers, jobbers, and clerks, and during the greater part of 
the day little is done beyond ai ranging the account Con- 
tinuation rates or contangos vary with the value of money 
and the state of the account When money is dear, or 
speculative buying activ e, rates are high, but when specula- 
tive selling has pieponderated, and the account has become 
what 13 called a “bear” account, rates are light An 
enormous amount of capital is engaged in stock exchange 
speculation lu London Banks, financial companies, and 
private firms and individuals lend freely on stock exchange 
securities, and thus encourage, if they do not initiate, most 
of the great speculative movements Besides the great 
central institution in London, stock exchanges exist in 
nearly all the laige cities of the United Kingdom The 
principal are those of Glasgow, Liverpool, and Manchestei, 
which provide excellent maikets for local stocks and shares 
On the Continent the two chief centres foi the transaction of 
stock exchange business are Pans and Berlin In Pans the 
business can be traced back foi about ive hundieil yeais, but it 
was not until 1726 that the Bourse legally recognized, sixty 
agetiis de dmnge for the transaction of business being appointed in 
that year by the king The Bonise now consists of two distinct 
bodies, known as the 'paiqxxt and the coulisse The parquet is 
composed of the sixty official brokeis oi agmts de change appointed 
by the Government, who alone aie admitted to the innei business 
ling of the Bouisc The coulisse are the outside dealeis or hiokers, 
hut, unlike the same class iii London, these comprise films of solid 
standing, bankeis, and arbitrage houses Although a paitial settle- 
ment occurs once a foitnight, the gieat bulk of the business on the 
Pans Bourse is settled foi once a month, the aiiangements con- 
nected theiewith occupying no less than six days Another peou- 
liaiityin the mode of conducting business in Pans is thatselleis 
can be compelled to deliver stock at any time duiing the curiency 
of the account At Berhn the Bourse is not under Government 
control, and although a ceitain numbei of licences aie issued any 
one may act as a brffiier The Bouise can be used by the public on 
payment of an annual subscription, and all debts mcuired there 
' aio as obligatory in law as ordinaiy commercial debts The settle 
ment occupies three days, and occuis at the end of each month 
Although stock exchange business in the United States has now- 
attained enoimoiis piopoitions, it is of comparatively lecent oiigm 
The first oigamzation of brokeis in New Yoik dates from about 
1820 The mode of conducting business in Wall Stieet diffeis in 
some lespects from both the English and the Continental piocedure 
Tiansactions enteied into on one day aie settled on the following, 
and the full amounts involved, and not the meie diffeieiices, aie 
paid and leceived The johhei, who is of so much importance 
under the English system, is unknown in Ne-w York, as in all cases 
biokeis deal dnect with brokers "While stock exchange business 
in London is of immense vaiiety, and comprises all descriptions of 
home and foreign Government bonds, railway stocks, and miscella- 
neous shaies, in New Yorkit is confined almost entiiely to Ameiican 
lailway bonds and shares In these secuuties, howevei, the volume 
of husmess in active times is enoimous, the vast lail-way system of 
the United States piovidmg an ample choice for the investor and 
a -Wide field foi speculative manipmUtion (W P H ) 

STOCKHOLM, tlie capital of Sweden, is situated at tlio 
point where Lake Malar mixes its waters with, those of the 
Baltic, and at the meeting-place of two provinces, Upland 
and Sodermanland The old cities of Sweden are regularly 
found in places where in early times the inhabitants of 
neighbouring districts came together for purposes of ex- 
change or sometimes of w'orship, or where a river brought 
the interior of the country into closer connexion with, the 
coast By the passages that wind among the numerous 
isles off Stockholm ships at an early date came to the 
mouth of the lake, only to continue their voyage into its 
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fleets were less coiBmon than they had been, and the 
Government vras anxious to establish commercial relations 
with the towns which were now beginning to flourish on 
the southern coast of the Baltic. The city was originally 
founded as a fortress on an island at the mouth of Lake 
Malar ; this island, which is not large, consists of a hill of 
gravel resting upon rocky ground, having its highest side 
towards the north, and sloping in the other directions. 
The castle was erected on the north-eastern corner, and the 
city was surrounded with walls having fortified to-wers on 
the north and south. It came to be called Stockholm 
(“the isle of the log,” Lat. Holmia, Germ. Holm) ; the true 
explanation of the name is not known. Soon the space 
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remoter parts. The two provinces mentioned were densely 
peopled, and the cultivated regions extended to the mouth 

of the lake, as is shown by 

group of tumuli still to he 
seen in the immediate neigh- 
bourhood of the present city. 

Still Stockholm does not AL/ 

1 ii.nj.-i- Environs of Stocknoim. 

rank among the oldest cities 

of Sweden j the exceedingly eligible site had long been 
neglected owing to its exposure to the incursions of 
pirates.^ 

Stockholm was first founded by Birger Jarl, it is said, 
in the middle of the 13th century, at a time when pirate 


which had been enclosed was found to be insufficient, and 
houses were built outside the wails, which thus lost their 
defensive character. The castle, two towers belonging to; 
the older works, and some newer walls nearer the water 
became the sole fortifications. The citizens began also to 
build on the neighbouring shores, though there, in the 
event of a siege, all houses had to be destroyed, so as not 
to give shelter to the enemy. A tendency to increased 

^ Before tlie rise of Stockholm Bjbrko, Sigtuna, and Upsala were 
places of great importance. Ejbrkb (“ the isle of birches ”), hy foreign 
authors called Birca, was a kind of capital where the king lived occa- 
sionally at least ; history speaks of its relations witli Dorestad in the 
Netherlands, and the extensive refuse heaps of the old city, as well as 
the numerous sepulchral monuments, show that the population must 
have been large. But, though situated at a central point on the Malar 
Lake, it was destroyed, apparently before the beginning of the 11th 
century, we do not exactly know when nor hy whom ; and, once de- 
stroyed, it never recovered, Sigtuna, lying on the shore of a far-reaching 
northern arm of Lake Miilar, also a royal residence and the seat of the 
first mint in Sweden, where English workmen were employed by King 
Olaf at the beginning of the 11th centuiy, was, though much more 
sheltered than Bjbrko, destroyed in the course of the 12th century. 


development has steadily showed itself throughout the 
Middle Ages and in modern times. On an islet in the 
_ stream, between the original Stockholm and the northern 
' shore, was founded, in the 14-th century, a hospital of the 
Holy Ghost, and a new tower was erected to defend the 
approach to the city. On another islet closely adjoining 
the original Stockholm on the west, a Franciscan monas- 
tery was founded towards the end of the 13 th century. 

The present city has an area of 12 ‘6 square miles (‘44 
being water) j its extreme length from north to south is 
about 3 '8 miles and its circumference 14|;. The different 
parts of the actual city are the following, (1) Stadeoi is 
the old “ city”; its ancient origin is apparent in the narrow 
and winding streets. The individual houses are not very 
old, owing to the ravages of frequent fires ; still, some are 
to be seen with very narrow frontage and gables turned 
towards the street, as in North Germany. The old market, 
still called Stortorget (“the great market”), is now one of 
the smallest in Stockholm, The royal palace, dating from 
the Middle Ages, but enlarged and partly rebuilt at a later 
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period, was destioyed by file in 1697, tbe body of Cbailes 

XI being with difficulty leseued flora tire flames A new 
palace, after plans by ISTicodemus Tessin, was not com- 
pleted (owing to wars and the general distress) until 1754 
it IS a quadrangular structure on the summit of the hill, 
with two wings towards the east and foui towards the 
west (two straight and two in a semiciicle) The style of 
the building is noble and lefined, the royal apaxtments rich 
in treasures of ait In the immediate \icinity of the palace 
IS the church of St Nicholas, the oldest in Stockholm, but 
in many parts changed from i\hat it was , the chancel was 
demoliohed in the 16th centuiy to give moie loom for 
the palace Staden is the commeicial centie of the city, 
containing the exchange, the bank of Sumden, and the 
custom-house, as well as the offices of many merchants On 
the eastern side a very large quay, called the Skeppsbio 
(“ the budge of ships ”), extends from the statue of Gus- 
tavus III opposite the palace to where the traffic between 
Lake Malai and the Baltic is carried on through a sluice 
or lock The Skeppsbio is the landing-place foi steamers 
to the northern provinces of Sneden and foreign ports 
On the othei side of the palace is the Kanslihus, con- 
taining the offices of most of the ministries , and a little 
farther on is a market, named from the 23alace on its> 
northern side, the Kiddarhus, belonging to the Swedish 
nobihty The principal hall of the Eiddaihus has its walls 
adorned with the armorial bearings of the noble families 
of Sweden The reiireseutatives of these families meet 
here every third year for consultation as to their common 
interests In front of the building stands the statue of 
Gustavus I The town-hall stands in the same square 
(2) Biddarholmen contains the old Franciscan chuich, 
which, however, is not now used foi divine service Since 
the time of Gustavus Adolphus it has been thebuiial-iilace 
of the royal family, it also contains many tiojihies fiom 
the Euiopean wars of Sweden On one side of the chuich 
stand the houses of parliament , on the other is the statue 
of Biiger Jarl, the founder of Stockholm A laige jiait of 
the island is occupied by Government offices, including the 
lecord office Along the shore most of the steameis foi 
different parts of Lake Malar and farther on through 
the canal of Sodertelge, for the Baltic, have then landing- 
places (3) Helgeandsholmen, (“the isle of the Holy 
Ghost ”) IS at present occupied by the royal stables The 
Korrbro (“north bridge”), connecting the old town with 
the northern shore, passes the eastern extremity of the 
island (4) Forrmalmm (“ the northern subuib ”) begins 
at the Noirbro with the market of Gustavus Adoliihus, 
where his statue stands between the theatre royal and 
the crown prince’s palace Norrmalmen is one of the best- 
built parts of the city, with broad straight streets, it 
contains four paiish churches and also the English chuich, 
the Eoman Cathohe church, and the Jewish synagogue 
In the south-eastern corner is a large open space, Kuugs- 
tradgflrden (“the royal garden”), with the statues of Charles 

XII and Charles XIII and a fountain, one of the piin- 
cipal playgrounds for children Hear it is another paik, 
with the statue of Berzelius Honmalmen has several 
public buildings, such as the post-office, the principal rail- 
way station, the academy of art, the academy of sciences, 
the high technical school, and the school of metalluigy, the 
technical school, the observatory, &c On the northern side 
of Norrmalmen lies the principal cemetery (5) Blasie- 
holmen, united with Norrmalmen since the filling up of the 
canal which formerly separated them, contains the national 
museum, the academy of music, &c (6) SkeppsJiolmen 
(“the isle of ships ”) and (7) Gastellholmen both belong to 
the admiralty (8) Eungsholmen (“ the isle of the king ”), 
to the west of Norrmalmen, contains a parish church, the 
mint, the high school of medicine, several hospitals, and 


many factories (9) Ladugarddandet takes its name fiom 
the faim jaid {ladugcu d) of the lojal castle, which foimeily 
occupied a great jiart of its area It became a part of the 
city m the middle of the 17th centuiy, but until recently 
played a \eiy siiboidinate pait, owing to want of water 
Since the intioduction of the new water-supjily this part 
of Stockholm has grown wonderfully, and is now the finest 
jjart of the city, wuth moie than 40 000 inhabitants It 
has a fine park, Humlegarden (“hop garden”), wuth the 
royal libiaiy and the statue of Linnseus Most of the 
barracks of Stockholm, a^ well as tbe high military school, 
are situated in this quaitei of the town (10) Bjnygmden 
(“deer garden ”) is a royal park, with villas, restaurants, 
shipbuilding yaids, dre (11) Sudeynalmen (“ the southern 
subuib”) IS sepaiated fiom Staden by the sluice already 
mentioned On an open space at the side of the channel 
stands the statue of Chailea XIV (Bernadotte) The laiger 
part of this suburb, with its tw'o parish churches, chapels, 
hospitals, &c , stands at a considerable elevation, and com- 
munication has been facilitated by the construction of two 
elevatois On the outskirts aie factories, foundiies, &c 

A glance at the map at once shows how important have been its 
watei facilities in foimiug the chaiactei of Stockholm Viom all 
sides thevatei pcimeates the diffcient 2 )aits of the city, separating 
them, yet at the same time helping to unite them Sti etching 
fai away to east and to west between shoios and islands sometimes 
open and cultivated, sometimes locky and coveied with trees, the 
watei entices the inhabitants to make evciiisious and to leside 
foi a paitof the jeai in the couiitiy , in the summer the city is 
laigely deseited The site is univeisally recognized as extiemely 
picturesque The gieat watei -suiface has also a beneficent influence 
upon the climate In 1884 the mean tempeiatuie was 42° 47 Tain , 
the highest tempeiatuie ot the year being 72° 4 Tahr (2nd and 
5th Jiuy), the lowest -0° 4 Tahr (30th November) The year’s 
laiufall amounted to 18 3 inches, the nnmbei of lainy days being 
129 The best time foi visiting Stockholm is the lattei half ot 
June, when the evening and moniing lights, leflected fiom the 
watei and seen thiough the young and liixuiiant verdnie, produce 
snigulaily beautiful and vaiied eiiects 

In Sweden the cities foimeily jilayed a comparatively snboidinate 
pait Duiing the Swedish Middle Ages the pioinment classes weie 
the nobihty, the cleigy, and the peasnntiy The anti-aiistociatic 
levolution of the 14th and the 15th centuiies had in Sweden its 
puncipal suppoiteis among the peasants But the impoitanee of 
the cities has giadually increased, and recent times have witnessed 
an acceleiated development, which is best exemplified by the 
histoiy of Stockholm The numbei of inhabitants was, m 1800, 
75,517, m 1825, 79,478, in 1850, 93,070, in 1860, 112,891, in 
1870, 136,016, m 1880, 168,775, m 1884, 205,123, and in 
Decembei 1885, 216,688 In 1884 11,916 were qualified to take 
pait in the election of members of the low'er house of pailiament 
Along with the lapid increase of population went a coiiespondingly 
inci eased industiial activity and a consideiable development in the 
means of eommunication The numbei of mechanics in 1884 was 
11,064 (8716 of the wage earning class), the conesponding numbeis 
foi 1880 being 9664 and 7483 The numbei of factories in 1884 
was 275, employuig 9810 w'oikpeople (mcluding 2638 women), and 
pioducing to the value of 32,355,565 Swedish ciowns (£1,797,531) 
The meichants in 1884 numbered 3828, wuth 6554 assistants In 
the same year 37,561 vessels entei ed (21,460 steameis), while 37, 699 
(21,665 steameis) cleared Of these 1688 entered from and 1159 
cleaied foi foieign ports In former times Stockholm had the com 
mand of all the foieign commerce foi the country lound Lake 
Malai, and for the whole of northern Sweden, but moie locently 
the noithein cities have made themselves to a certain extent inde 
pendent of the capital 

Foi communication between the different parts of Stockholm 
omnibuses and small lowing boats have now given place to small 
steamers, in 1884 sixty-tlnee of these weie in use in the city and 
its immediate vicinity In 1880 tiamways were constructed foi 
Staden, Norrmalmen, Eungsholmen, and Ladiigaidslandet 

The city foims a separate administiative district under a gov- 
ernor {ofvmsiatJudlara) In ecclesiastical matters it belongs to 
the archbishopiic of Upsala, and the archbishop has the light to 
preside m its consistory, of which the president generally is the 
pastor prvmmxus, the lectoi of St Nicholas The members of this 
consistory are the rectors of the othei seven territorial parishes and 
the leetois of the Finnish and German congiegations There is also 
a court consistory, presided ovei by the chief court preacher 

It was not until modern times that Stockholm became the 
capital of Sweden The mediseval kings visited year by year 
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different parts of the kingdom, nheie they lived foi a shorter or 
longer time 'VYhen, fioni the development ot state affairs, the 
need of a capital came to be felt, no city could compete with the 
plaimt, of Stockholm It IS the usual residence of tlie king, in the 
summer he lives generally in one of the palaces in the neighboui- 
hood , some pait of every year he passes in his Noiwegian capital 
The supieme eouit of justice has its seat m Stockholm, as well as 
the SveaEofrait, the ne-?t highest tubuual £oi eential and northern 
Sweden It is also the seat of all the othei central governmental 
boards 

Stockholm is also the seat of seven academies (1) The Swedish 
Academy, with eighteen itiembeis, founded in 1786, deals with 
the language and liteiatme of Sweden It is engaged npon a 
Swedish dictionary, and celebrates eveiy year the memory of some ^ 
renowned Swede (2) The academy of sciences, founded in 1739, 1 
with 100 ordinary members, distiibiited into nine classes, and 
75 foreign memheis, has charge of the loyal museum of natural 
history, the physical, astronomical, and meteoiological institutes, 
and the hotanital garden (31 The academy ol belles^ letties, 
history, and antiq^uities, founded in 1753, reformed in 1786, now 
occupies itself only with history and antiquities , it has 14 honor aiy 
membeis, 20 ordinaiy members, 16 loieign members and coiie- 
spondents The secretary of this academy is, at the same time, 
as loyal aiitiquaiy of Sweden and garde des medaiHes, dueetoi of 
tlio aicliffiologica], historical, and numismatical state collections, 
and inspector of the antiquities of the kingdom (4) The academy 
of agncultuie, founded in 1811, with 24 honoiaiy membeis, 136 
oidinary and 75 foieign members, occupies itself with agncultuie 
and flsheiies It has an e\peiimenUl institution foi agiicultural 
chemistiy, physiology of plants, gardening, and practical agiiciil- 
ture (5) The academy of fine aits, founded in 1735, has charge 
of the oflicial school of art (6) The academy of music, founded in 
1771, has the caie of the state conseivatoiy of music (7) The 
academy of military sciences was founded ui 1796 Each of these 
academies is a distinct body, most of them publish then tians- 
aetions, and each has its own hhraiy 

There aie several piivate societies of a scientific chaiactei, such 
as the society for publication of liistoiical documents, the histoncal 
society, the society of anthiopolo^ and geography, the society of 
national antiquities, the geological society, the society of natural 
sciences, the entomologic^ society, &c 

Stockholm has no state university, hut there is a high school 
of medicine {Ganoliaska Instittote), which has several piofessois 
of mathematics and uatuial science The city has also a high tech.- 
nical school, a technical school, a high military school, and a 
military school (in the palace of Cailbeig, outside of the city), a 
veteiinary school, a school of pharmacy, seven more oi less complete 
secondaiy schools, and tivo seminaiies for female teachers, besides 
private schools The nunibei of pupils in the secondary schools 
m 1884 was 2294 and lu the piimaiy schools 14,351 

The following aie the piineipal public collections (1) The royal 
historical museum (in the national museum) contains a lemaikably 
iich senes of the piehistono antiquities of the country Pounded in 
the 17th centuiy, it has made greatest progress since 1837 (2) The 
royal numismatical collection (in the national imiseum) contains 
about 90,000 coins and medals The senes of Anglo-Saxon coins 
found m Sweden is veiy important (3) The numismatical collec- 
tion of the Bank of Sweden (lu the bank oflices) contains veiy good 
series of Swedish coins and medals (4) The royal collection of 
arnioiii and loyal di esses (m the loyal palace) is veiy iich in speci- 
mens of the 17th and iStli centimes (6) The royal museum of fine 
and industiial arts (m the national museum) contains sculptures, 
pictiues, engravings, drawings, &c The collection of Swedish ait 
IS, of eoiuse, very iich Of foreign schools that of the Netheilands 
IS best repiesented The collection illustiating the development 
of industrial aits consists piincipally of gifts of Charles XV and 
Coimt A Bjelke (6) The royal museimi of natmal history (jn 
the palace of the academy of sciences), with very ncli zoological, 
botanical, palajontological, and mineral senes, is exceedingly iicli 
in objects fiora the arctic regions Other collections deseiving 
mention are (7) the mnseiini of the geological suivey of Sweden , (8) 
the museum of the school of medicine , (9) the noitliem museum, 
a private institution, a veiy rich collection lepiesenting the life of 
all social classes of the north , (10) the loyal library, voiy iich in 
books and manuscripts , and (11) the royal archives 
See Eleis, Siochhohn,'i tols , 1800-1801, Feiliu, Sioclholms Slad, Beiatielser 
anff&ende Stoclholms Kommunal/oi vallmng (II III) 

STOCKimS See Hosieey 
STOCKPORT, a market-town and municipal and 
parliamentary borongh. of England, m Cheshire and paitly 
HI Lancashire, is situated on an elevation above the 
Mersey at the junction of the Tame and Goyfc, and of a 
number of railway lines, 46 miles east-north east of Chester, 
37 east of Liverpool, and 6 soutli-soiith.-east of Manchester 
Owing to the lie of the ground the streets are very irre- 
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gular and uneven, and occasionally precipitous, while in 
the south they rise above the river in tiers The Mersey 
IS crossed by a number of bridges, including one of eleven 
arches opened in 1826 at a cost of J40,000 None of the 
ecclesiastical buildings are of special interest, the principal 
being the church of St Mary, erected in 1817, at a cost of 
£30,000, on the site of one of the 15th century, of which 
the chancel and vestry remain The free grammar school 
was founded and endowed in 1487 by Sir Edward Shaa 
or Shaw, knight The present building was erected in 
1831 by the Goldsmiths’ Company, who further endowed 
it with £290 a year, and handed it over to the corpora- 
tion The Stockport Sunday school, erected in 1805, has 
accommodation for 4000 scholars Theie is a free public 
libraiy, estabhshed in 1875 The piincipal public build- 
ings aie the court-house, the market-house, the union 
workhouse, the mechanics’ institute, the infirmary, the 
institution for the blind and deaf and dumb, and the fine 
new public baths In St Petal’s Square there is a statue, 
unveiled 27th November 1886, of Bichaid Cobden, who 
was elected member for the borough in 1841 and 1847 
Vernon Park, finely situated about a mile from the town, 
contains a fiee museum, built in 1858 at the expense of 
the membeis for the borough, and since enlarged by the 
coiporation The staple industries aie the spinning and 
weaving of cotton and felt-bat making There aie also 
breweries, foundiies, machine-works, and floiu -mills The 
limits of the municipal and pailiamentary boioughs aie 
CO extensive The area is 2200 acies, with a population 
m 1871 of 53,014 and in 1881 of 59,553 

Thoiigli not lefeiied to m any of tlie Roman itiueianes, and 
posse&smg neitliei Roman noi Saxon lemains, Stockpoit is siippo&ed 
to have been a Roman camp oi outpost, which, occupied the lull on 
which tho Normans after wards built a baromal castle It is not 
mentioned in Domesday The castlo was hold in 1173 by Geolhey 
de Costentyn against HeiiTy II , but wliethei la Ins own light oi 
not IS luiceitain In tlie beginning of the 13tli contuiy it was 
possessed by the fiist Baron Raiiiilf de Dapifei, piogonitoi of the 
Despenseis, fiom whom it passed to Robert do Stookepoit, who in 
the reign of Hemy III made the town a free boiongli, and iii 1260 
received, foi it fiom the earl of Ciiestei the giant of a inaiket The 
town was visited by the plague in 1605-6 It was ot some impoit- 
ance during the Civil wai, and was taken by the Royalists under 
Piince Rupeit m May 1644 Duimg the insuiiectioii of 1745 
Piince Charles Edwaid rested at the town on the 2Sth Novembei 
The town was enfranchised in 1832, with the light, which it still 
letains, of leturniiig two membeis, and w'as mcoipoiatcd under the 
CoipoiatioiiS Acfcin 18S5 

STOCKS, as a form of punishment, are now quite 
obsolete They were originally established in. England 
after the passing of the Statute of Labourers, 23 Edw 
III c 1 That Act enjoined that stocks (ceppes) should 
be made in every town between the passing of the Act 
and Pentecost of that year (1350) By nuniorous other 
statutes, until comparatively modern times, the punish- 
ment of the stocks was inflicted for offences of a less 
heinous kind, eff, breaches of the Sunday Observance 
Acts of Charles I and Charles II In the United States 
the stocks were formerly used as a means of punishing 
slaves 

STOCKTOJST, a city of the United States, county seat 
of San Joaquin county, California, at the head of the 
Stockton navigable channel which joins the San Joaquin 
liver, and 48 miles south-south-east of Sacramento, by 
the western division of the Central Pacific Railroad. It is 
the business centre of the San Joaquin valley, a great 
wheat market, and the seat of the State lunatic asylum 
(founded m 1853) Artesian wells 80 to 1000 feet deep 
provide the city with a perennial supply of water Two 
public libianos, several public schools, and a convent may 
he mentioned among its important institutions, and it 
manufactures leather, agricultural implements, paper, flour, 
<fec The population was 10,066 in 1870 and 10,282 in 
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1880 Stockton was laid out in 1849, and was incor- 
porated as a city in 1850 

STOOKTON-OjS^-TEES, a market-town and municipal 
and parliamentaiy borougk and seaport of Durham, on 
the borders of the North Eiding of Yorkshire, into which 
the parliamentary borough extends, is situated on the Tees, 
which IS crossed by an iron bridge (completed in 1887 at 
a cost ovei ^£80,000, to supeisede the stone bridge of 1769) 
leading to South Stockton, and on the Stockton and Dar- 
lington and the Sunderland and West Hartlepool branches 
of the North-Eastern Eailway, 20 miles south-south-east of 
Durham, and 4 miles west-south-west of Middlesborough 
The principal street is about a mile in length Of the 
ancient castle commanding the Tees, which was destroyed 
in 1652, the last remains were removed m 1865 Among 
the piincipal public buildings are the town-hall, with a 
clock-tower and spire, the borough hall (erected in 1852 at a 
cost of .£32,000), the freemasons’ hall, the temperance hall, 
the theatre, the exchange hall, the literary institute, the 
hospital, the dispensary, the free library, and the blue-coat 
school Stockton is a seaport of considerable importance 
The management of the Tees, vested in 1808 in the Tees 
Navigation Company, was in 1852 vested in the Tees 
Conservancy Commissioners, incorporated by Act of Parlia- 
ment, under whose auspices the river has been greatly 
improved The trade of the port is chiefly with Holland 
and the ports of the Baltic, and there is a considerable 
coasting trade with the Tyne ports and with Hull and 
London Its chief exports are iron manufactures, coal, 
coke, and agricultural produce, the average annual value 
for the five years 1880-84 being about £72,000 The 
principal imports are timber, iron, grain, and provisions, 
the average annual value for the five years 1880-84 being 
about £240,000 In 1885 the number of vessels that 
entered the port was 649, of 149,628 tons, the number 
that cleared 700, of 175,647 tons The rapid increase of 
the town withiu the last quarter of a century is largely 
owing to the development of the iron and steel trade 
in the district There are extensive steel works, blast- 
furnaces, iron and brass foundiies and rolhng-mills, and 
iron-sliipbmlding is also an important industry There 
are also sailcloth works, potteries, breweries, and brick 
and tile works The population of the municipal borough 
(area 1189 acres) in 1871 was 27,738, and in 1881 it was 
41,016 The population of the parliamentary borough 
(area 7157 acres) in the same years was 37,612 and 
55,457 The parliamentary borough includes the suburb 
of South Stockton on the opposite side of the river, formiug 
a separate urban sanitary district (area 1052 acres), with 
a population in 1871 of 6794 and in 1881 of 10,665 It 
has a temperance hall, a mechanics’ institute, and a national 
school, and its manufactures are similar to those of Stockton 
The place is of great antiquity, and is supposed to have been 
occupied by the Romans Befoie the Conquest the manor belonged 
to the see of Dmham It was piohablv first incoipoiatedby Bishop 
Hugh de Pudspy, who in the reign of Richard I occupied the castle 
The castle, which vas foi a long tune the residence of the bishops, 
stood on the noith bank of the Tees The town was destioyed by 
the Scots in 1322, but the castle seems to have escaped During 
the Civil War it was gairisoned for the king, hut was afteiwards 
cleltveied up to the Pailiamentaiy party, and in 1645 was held by 
the Scots The town suffered severely from inundations of the 
Tees in 1771, 1783, and 1822 Though Stockton was placed under 
the Municipal Act of 1835 it lemained divided into two parts, the 
one called the “boiough,” where the land was freehold, governed 
by the ooipoiahon, and the other called the “town,”wieie the 
land w'as copyhold or leasehold, held under the vicar and vestry- 
men, and outside the corporate jurisdiction To remedy this state 
of matters an “ Extension and Improvement Act ” was passed in 
1852 The town was enfiancliised in 1867, andretmns one member 

STOICS, a school of philosophers founded at the close 
of the 4th century B c by Zeno of Citium, and so called 
from the Stoa or painted corridor (crroa TToiKik-q) on the 
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north side of the market-place at Athens, which, after its 
restoration by Cimon, the celebrated paintei Polygnotus 
had adorned with frescos rejiresentiug scenes from the 
Trojan War But, though it aiose on Hellenic soil, fiom 
lectures delivered in a public place at Athens, the school 
IS scarcely to be considered a product of purely Greek 
intellect, but rather as the fiistfrmts of that interaction 
between West and East which followed the conquests of 
Alexander Hardly a single Stoic of eminence was a 
citizen of any city in the heart of Greece, unless we make 
Aristo of Chios, Cleanthes of Assus, and Pansetius of 
Ehodes exceptions Such lands as Cyprus, Cilicia, and 
Syria, such cities as Citium, Soli, Heraclea lu Pontus, 
Sidon, Carthage, Seleucia on the Tigiis, Apamea by the 
Orontes, furnished the school with its scholars and presi- 
dents, Tarsus, Ehodes, and Alexandria became famous 
as its university towns As the first founder was of Phoe- 
nician descent, so he drew most of his adherents from the 
countries which were the seat of Hellenistic (as distinct 
from Hellenic) civilization , nor did Stoicism achieve its 
crowning triumph until it was brought to Home, where 
the grave earnestness of the national character could 
appreciate its doctrine, and where for two centuries or 
more it was the creed, if not the philosophy, of all the 
best of the Eomans Properly therefore it stands in 
marked antithesis to that fairest growth of old Hellas, the 
Academy, which saw the Stoa rise and fall, — the one the 
typical school of Greece and Greek intellect, the other of 
the Hellenized East, and, under the early Eoman empire, 
of the whole civilized world The transcendent genius 
of its author, the vitality and romantic fortunes of his 
doctrine, claim our warmest sympathies for Platonism 
But it should not be forgotten that for moie than four 
centuries the tide ran all the other way It was Stoicism, 
not Platonism, that filled men’s imaginations, and exerted 
the wider and more active influence upon the ancient world 
at some of the busiest and most important times in all 
history And this was chiefly because befoie all things it 
was a practical philosophy, a rallying point for strong and 
noble spirits contending against odds Nevertheless, in 
some departments of theory, too, and notably m ethics and 
jurisprudence, Stoicism has dominated the thought of after 
ages to a degree not easy to exaggerate 

The history of the Stoic school may conveniently be 
divided in the usual threefold manner the old Stoa, the 
middle or transition period (Diogenes of Seleucia, Boethus 
of Sidon, Panaetius, Posidonius), and the later Stoicism of 
Eoman times By the old Stoa is meant the period 
{c 304-205 B c ) down to the death of Chrysippus, the 
second founder , then was laid the foundation of theory, to 
which hardly anything of importance was afteiwards added 
Confined almost to Athens, the school made its way slowly 
among many rivals Ansto of Chios and Herillus oi 
Carthage, Zeno’s heterodox pupils, Persseus, his favourite 
disciple and housemate, the poet Aiatus, and Sphaerus, the 
adviser of the Spartan king Cleomenes, are noteworthy 
minor names , but the chief inteiest centies about Zeno, 
Cleanthes, Chrysippus, who in succession built up the 
wondrous system What originality it had — at first sight 
it would seem not mncli — ^belongs to these thinkers , but 
the loss of all their works except the hymn of Cleanthes, 
and the inconsistencies in such scraps of information as 
can be gleaned from unintelligent witnesses, for the most 
part of many centuiies later, have rendered it a peculiarly 
difficult task to distinguish with certainty the work of each 
of the three The common standpoint, the relation to 
contemporary or earlier systems, with all that goes to make 
up the character and spirit of Stoicism, can, fortunately, 
be more certainly established, and may with reason be 
attributed to the founder Zeno’s residence at Athens 
XXII — 71 
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Zeno fell at a time ivlien tlie gieat movement Tvluch Sociatee 
originated liad spent itself m the second generation of 
his spiritual descendants Neither Theophrastus at the 
Lyceum, nor Xenociates and Polemo at the Academy, nor 
Stilpo, who was drawing ciowds to hear him at Megaia, 
could be said to ha\e inheiited much of the gieat 
reformer’s intellectual vigoui, to say nothing of his moral 
earnestness Zeno visited all the schools in turn, but 
seems to have attached himself definitely to the Cj nics , 
as a Cynic he composed at least one of his moie important 
woiks, “the much admued Rejncblic,” Avhich we know to 
have been latei on a stunibling-hlock to the school In 
the Cynic school he found the practical spirit which he 
divined to be the great need of that stirring troublous age 
For a while his motto must have been “back to Socrates," 
01 at least “back to Antisthenes” The Stoics always 
counted themselves amongbt the Sociatic schools, and 
canonized Antisthenes and Diogenes , while leveience foi 
Socrates was the tie which united to them such an accom- 
plished writer upon lighter ethical topics as the versatile 
Perssus, who at the capital of Antigonus Gonatas, with 
baldly anything of the professional philosopher about him, 
reminds us of Xenophon, or even Prodicus Zeno com- 
menced, then, as a Ojmc , and in the developed system we 
can point to a kernel of Cynic doctrine to which vauous 
philosophemes of other thinkeis (moie especially Hera- 
clitus and Aristotle, but also Diogenes of Apollonia, the 
Pythagoreans, and the medical school of Hippocrates in a 
lessei degree) were added Thus, quite apait fiom the 
general similarity of then ethical doctime, the Cynics were 
materiahsts, they were also nominalists, and combated 
the Platonic ideas , m their theory of knowledge they made 
use of “reason” (A,oyos), which was also one of their leading 
ethical conceptions In all these particulars Zeno followed 
them, and the last is the more important, because, 
Chrysippus having adopted a new ciiteuon of truth, ~a 
clear and distinct perception of sense, — ^it is only from 
casual notices we learn that the elder Stoics had approxi- 
mated to Cynicism in making right reason the standard 
At the same time, it is certain that the mam outlines of 
the chaiacteiistic physical doctrine, which is after all the 
foundation of then ethics and logic, weie tho work of 
Zeno The Logos, which had been an ethical or psycho- 
logical principle to the Cynics, received at his hands an 
extension throughout the natural woild, in which Hera- 
clitean influence is unmistakable Reading the Ephesian 
doctrine with the eyes of a Cynic, and the Cyme ethics 
m the light of Heiacliteanism, he came to formulate his 
distinctive theory of the universe far in advance of eithei 
In taking this immense stride and identifying the Cyme 
“reason,” which is a law foi man, with the “reason” 
which is the law of the univeise, Zeno has been compared 
with Plato, who similarly extended the Sociatic “general 
notion” fiom the region of morals, — of justice, temperance, 
virtue,— to embrace all objects of all thought, the verity 
of all things that aie If the lecognition of physics and 
logic as two studies co oidznate with ethics is sufficient to 
differentiate the mature Zeno from the Cynic author of 
the RepuUie, no less than from his own heterodox disciple 
Aristo, the elaboration on all sides of Stoic natural philo- 
Cleantlies sopliy belongs to Cleanthes, who certainly was not the 
meiely docile and receptive intelligence he is sometimes 
represented as being He carried on and completed the 
assimilation of Heiaclitean doctiine, but his own con- 
tributions were more distinctive and original than those of 
any other Stoic Zeno’s seeming dualism of Gfod (or force) 
and formless matter he was able to tiansform into the lofty 
pantheism which breathes in every Ime of the famous 
hymn to Zeus. Heiaclitus had indeed declared all to be 
in flux, but we ask m vam what is the causo for the 


unceasing process of his ever-living fire It was left for 
Cleanthes to discovei this motive cause m a conception 
famihar to Zeno, as to the Cynics before him, but lestncted 
to the legion of ethics, — the conception of tension or effoit. 

The soul of the sage, thought the Cj mes, should be stiainecl 
and biaced for judgment and action, his fiist need is 
firmness (eurovta) and Sociatic stiengtli But the mind 
13 a corporeal thing Then followed the flash of genius 
this varying tension of the one substance eveiyvvheie 
present, a puiely physical fact, accountb foi the diveise 
destinies of all mniimeiable paiticular things , it is the 
veritable cause of the flux and process of the univeise 
Heiem lies the key to the entire system of the Stoics, as 
Cieanthes’s epoch-making discovery continually received 
freih applications to physics, ethics, and epistemology 
Other of his innovations, the outcome of his crude 
mateiialism, found less favour with his successor, who 
declined to follow him m identifying the pnmaiy substance 
with fire, or m tiacmg all vitality to its ultimate souice 
lu the sun, the “ ruling power ” of the world, — a cuiious 
anticipation of scientific truth Yet under this poetical 
Heiaclitean mystic the school was far from flouiishing 
The eminent teachers of the time aie said to have been 
Austo, Zeno’s heterodox pupil, and Arcesilas, who m 
Plato’s name brought Megaiian subtleties and Pynlionian 
agnosticism to bear upon the intruding doctrine, and 
after a vigorous upgrowth it seemed not unlikely to die 
out Fiom all danger of such a fate it was rescued by 
its thud gieat teacher, Chrysippus, “hut foi Ohiysippus 
there had been no Poich " Zeno had caught the piactical 
spurt of his age,— the desire lor a popular philosophy to 
meet individual needs But there was another tendency 
in post-Aiistotelian thought, — to lean upon authority and 
substitute learning for indepeudent leaeaich,— which gicw 
stronger just in proportion as the fresh interest in the 
pxoblems of the univeise and the zeal for discovery 
dechned, — a shadow, we may call it, of the coming 
Scholasticism thrown a thousand years m advance The 
representative of this tendency, Chrysippus addressed Chiysip 
himself to the congenial task of assimilating, developing, pus 
systematmng the doctiines bequeathed to him, and, above 
all, securing them in their stexootyped and final foim, not 
simply from the assaults of the past, but, as aftoi a long 
and successful caieei of contioveisy and polemical author- 
ship he fondly hoped, from all possible attack in tho futme 
To his personal chaiacteiisiics can be traced the haii- 
splittmg and formal pedantry which ever aftci waids maiked 
the activity of the school, the dry repolloiit technical pro- 
cedure of the Dialecticians par excellence^ as they were 
called He created their formal logic and contributed 
much that was of value to then psychology and epistem- 
ology, but in tho mam his woik was to now-labcl and 
nswanange in every department, and to lavish most 
care and attention on the least important paits, — the 
logical terminology and the refutation of fallacies, or, as 
I his opponents declared, the excogitation of fallacies which 
even he could not refute In his Republic Zeno had gone 
so far as to declare the routine education of the day (e g , 
mathematics, grammai, &c ) to bo of no use Such Cynic 
crudity Cliiysippus lightly judged to be out of keeping 
with the leqmicments of a gioat dogmatic school, and he 
laboured on all sides after thoroughness, erudition, and 
scientific completeness In short, Chrysippus made the 
Stoic system what it was, and as he left it we proceed to 
describe it 

And first we will inquire, Wliat is philosophy? No Cojcep- 
idle gratification of curiosity, as Aristotle fabled of his 
hfe intellectual (which would be but a disguise for refined 
pleasure), no theory divorced from practice, no pursuit of 
science for its own sake, but knowledge so far forth as it 
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can be iealn;ed in Mitiioiis action, the learning of lutue 
by exeici&e and effoit and training So absolutely is tbe 
“rare and piicelest. -wisdom ” foi which -sse stiiie identical 
with viitue itself that the thiee mam dnisions of philo- 
sophy curient at the time and accepted b} Zeno, — logic, 
physiCib, and ethics, — aie defined as the mobt generic or 
comprehensive vittves How otherwise could they claim 
oiu attention ^ Accordingly Arioto, holding to Cynicism 
when Zeno himself had got bejond it, i ejected two of 
these paits of philosophy as useless and out of leach, — 
a divergence which excluded him fiom the school, but 
strictly consistent with his view that ethics alone is 
scientific knowledge Of the thiee divisions logic is the 
least important , ethics is the outcome of the whole, and 
historically the all-important vital element, but the 
foundations of the whole system are best discerned in 
the science of nature, which deals pre-eminently with the 
macrocosm and the microcosm, the universe and man, 
including natural theology and an anthropology or psycho- 
logy, the latter forming the direct intioduction to ethics 
The Stoic system is in biief — (a) materialism, (b) dynaimc 
materialism, lastly (c) monism or pantheism (a) The hist 
of these chaiacters is described by anticipation in Hato’s 
)Sop/m( (246 C sg ; ), where, arguing with those “ who drag 
everything down to the corporeal” (<r5pa), the Eleatic 
stranger would fain prove to them, the existence of some- 
thing incorporeal, as follows “ They admit the existence of 
an animate body Is soul then something existent (o-iaia) ^ 
Yes And the qualities of soul, as justice and -wisdom — 
are they visible and tangible'? Ho Do they then exist *2 
They aie in a dilemma ” Now, however eSective against 
Plato’s contemporary Cynics or Atomists, the reasoning 
is thrown away upon the Stoics, who take boldly the 
one horn of this dilemma That qualities of bodies (and 
therefore of the corporeal soul) exist they do not deny , 
but they assert most uncompiomismgly that they aie 
one and all (wisdom, justice, &c ) coiporeal And they 
strengthen their position by taking Plato’s own definition 
(247 D), namely, “being is that which has the powei to 
act or be acted upon,” and turning it agamst him For 
this IS only tiue of Body, action, except by contact, is 
inconceivable, and they reduce every form of causation 
to the efficient cause, which implies the commumcatiou of 
motion from one body to another Again and again, 
therefore, only Body exists The most real reahties to 
Plato and Aristotle had been thought and the objects of 
thought, vovs and uoyrd, whether abstracted from sensibles 
or inherent in “ matter,” as the incognizable basis of all 
concrete existence But this was too great an effort to 
last long Such spirituahstic theories were nowheie leally 
maintained after Aristotle and outside the circle of his 
immediate followers The leaction came and left nothing 
of it all , foi five centuries the dominant tone of the older 
and the newer schools alike was frankly materialistic 
“If,” says Aristotle, “there is no other substance but the 
organic substances of nature, physics wall be the highest 
of the sciences,” a conclusion w'hich jiassed foi axiomatic 
until the rise of Neoplatonism The analogues therefore 
of metaphysical problems must be sought in physics, 
particularly that problem of the causes of things for which 
the Platonic idea and the Peripatetic “ constitutive foim ” 
had been in turn received solutions (6) But the doctrine 
that all existence is confined within the limits of the 
sensible universe, — that there is no being save corpoieal 
being or body, — does not suffice to characterize the Stoic 
system , it is no less a doctrine of the Epicureans It is 
the idea of tension as the essential attiibute of body, in 
contradistinction to passive inert matter, which is dis- 
tinctively Stoic The Epicureans leave unexplained the 
primary constitution and first movements of their atoms 
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or elemental solids, cliance oi declination may account 
for them Now, to the Stoics nothing passes unexplained , 
there is a reason (Xoyos) foi everything in natuie Every- 
thing which exists is at once capable of acting and being 
acted upon In evciything that exists, theiefoie, even 
the smallest jiai tide, theie are these two piincijileb By 
virtue of the passive pimeijjle the thing is susceptible of 
motion and modification , it is matter which detei mines 
substance (ocma) The active pimciple makes the mattoi 
a given determinate thing, chaiactenzing and qualifying 
It, whence it is termed quality (ttoiottjs) Foi all that is 
or happens theie is an immediate cause oi antecedent, 
and as “cause” means “cause of motion,” and only body 
can act upon body, it follows that this antecedent cause is 
itself as truly corpoieal as the matter upon which it acts 
Thus we are led to legard the active pimciple “force” as 
eveiywheie co-extensive with “matter,” as pervading and 
permeating it, and together with it occupying and filling 
space This is that famous doctrine of universal peimea- 
tion (icpao-ts St’ oAoa), by which the axiom that two bodies 
cannot occupy the same space is piactically denied Thus 
that harmony of separate doctrines which con tributes to 
the impiessive simplicity of the Stoic physics is only 
attained at the cost of offending healthy common sense, 
for Body itself is lobbed of a characteiistic attiibute A 
thing is no longer, as Plato once thought, hot or hard or 
blight by partaking in abstract heat or hardness or blight 
ness, but by coutaming within its own substance the mate- 
rial of these qualities, conceived as an -cm rents in vanoas 
degrees of tension We hear, too, of coipoieal days 
and years, corpoieal viitues, and actions (like walking) 
which are bodies (crw/iara) Obviously, again, the Stoic 
cjuality coiresponds to Aristotle’s essential fomi , in both 
systems the active pimciple, “the cause of all that mat- 
ter becomes,” is that which accounts for the existence 
of a given conciete thing (Xoyos rps oucrtas) Only here, 
instead of assuming something inimatciial (and therefore 
unverifiahle), we fall hack upon a cm rent of air oi gas 
(TTveO/ia) , the essential leason of the thing is itself 
mateiial, standing to it m the relation of a gaseous to a 
solid body Here, too, the reason of things — that which 
accounts for them — is no longer some external end to which 
they are tending , li is something acting within them, “ a 
spirit deeply interfused,” germinating and clevelopmg as 
from a seed in the heait of each separate thing that exists 
(kayos o-TTepfiaTiicds) By its prompting the thing grows, 
develops, and decays, while this “germinal leason,” the 
element of quality in the thing, remains constant through 
all its changes (c) What then, we ask, is the relation Matter 
between the active and the passive principles Is there, and 
or IS there not, an essential distinction between substance 
01 mattei and pervading foiee oi cause or quality Heie 
the Stoa shows signs of a development of doctiine Zeno 
began, perhaps, V adopting the formulas of the Peri- 
patetics, though no doubt with a conscious difference, 
postulating that form was always attached to mattei, no 
less than matter, as known to us, is everywhere shaped or 
informed Whethei he ever overcame the dualism which 
the sources, such as they are, unanimously ascube to him 
not clearly ascertained It seems probable that he did 
not But we can answer authoritatively that to Cleanthes 
and Chrysippus, if not to Zeno, there was no real difference 
between matter and its cause, which is always a corporeal MouiBm 
current, and therefore matter, although the finest and 
subtlest matter In fact they have reached the final result 
of unveiled hylozoism, fiom which the distinction of the 
active and passive principles is discerned to be a merely 
formal concession to Aristotle, a legacy from his dualistic 
doctrine His technical term Form (Mas) they never use, 
but always Reason or God This was not the first time 
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ttat appioacheb liad beea made to sucli a doctime, and 
Diogenes of Apollonia m particular was led to oppose 
Anaxagoras, who distinguished Nous or Thought fiom 
every other agent within the cosmos which is its work, by 
postulating as his first punciple something which should 
be at once physical substiatum and thinking being But 
until dualism had been thought cut, as in the Peupatetic 
school, it was impossible that monism (or at any rate 
matenalibtic monism) should be definitely and consciously 
mamtamed One thing is certain the Stoics piovided 
no loophole of escape by entrenching upon the “puiely 
mateual " nature ot matter , they laid down with rigid 
accuracy its two chief propeities, — extension in three 
dimenaons, and resistance, both being traced back to 
force There were, it is true, certain inconsistent concep- 
tions, creations of thought to which nothing real and 
external corresponded, namely, time, space, void, and the 
idea expressed in language (Acktot) But this inconsist- 
ency was covered by anothei though each of these might 
be said to be something, they could not be said to exist 
Cosmo- The distinction of force and mattei is. then something tiansitoiy 
goay and relative Its history will sene as a sketch of the cosmogony 
of the Stoics, foi they too, like eaiher phtlosopheis, haio their 
“fairj tale of science ” Befoie tkeie was heaven oi eaith, theie 
was piimitive substance or Pneuma, the eveilasting piesupposition 
ofputieulai things This is the totality ol all existence, out of 
it the whole visible univeisepioceeds.heieaftei tobeagamiesolved 
into it Not the Isss is it the cieative foice, oi deity, which 
develops and shapes this univeisal ordei oi cosmos To the 
question, AVhat is God^ Stoicism lejoins, TOat is God not* In 
this ongmal state of Pneuma God and the w'orld aie absolutely 
identical But even then tension, the essential attiibute ot matter, 
IS at work Though the force working eveiywheie is one, theie 
are dmisities of its operation, coirespondingto vaiions degrees of 
tension In this primitive Pneuma theie must lesitle the utmost 
tension and heat , foi it is a fact of obseivation that most bodies 
expand when heated, whence we lufei that there is a pressure in 
heat, an expansive and disperse e tendency The Pneuma cannot 
long withstand this intense piessnro Motion backwards and 
forwards once set up goes to cool the glowing mass of fiery vapoui 
and to w eaken the tension Hereupon follows the fiist diffeieulia 
tion of primitive substance,— the separaton of force from mattei, 
the emanation of the world from God The germinal world-making 

powers (crTepfiariKol which, m viitue of its tension, 

slumbered in Pneuma, now pioceed upon their cieative task The 
primitive substance, be it lemembered, is not Heiaclitus’s fire 
(though Cleanthes also called it flame ot file, 4>\o^) any moie than 
it IS the air or “ bieath " of Anaximenes oi Diogenes of Apollonia 
Chiysippus cleteimined it, following Zeno, to be fleiy bieath oi 
ethei, a spiutualized sublimed mteimediate element The cycle 
of its tiansfoimations and successive condonsamons constitutes the 
life of the universe, the mode oi existence propel to fimte and 
particular being Por the univeiae and all its parts aie only- 
different embodiments and stages lu that metamoiphosis of pimii- 
tive bemg which Heiaclitus had called a progiess up and down 
((555r &rai Kara) Out of it IS sepaiated, fiist, elemental fire, the 
fire which wa know, which bums and clestiojs , and this, again, 
condenses into an oi aeiial vapoui , afuitherstep in the downwaid 
path derives water and eaith fiom the solidification of an At 
every stage the degree of tension requisite for existence is slackened, 
and the zesultmg clcmoDt appzoaches more and moie to “iiieit” 
matter But, just as one element does not wholly pass over into 
another {e g , only a pait of an is tiansmnted into watei oi eaith), 
so the Pneuma itself Joes not wholly pass over into the elements 
The residue that lerrains in oijginal punty with its tension yet 
uudiminished is the etliei in the highest spheie of the visible 
heavens, encircling the woild of -which it is loid and head Piom 
the elements the one substance is tiansfoimed into the multitnde 
of indmdiial things in the ouleily universe, which again is itself 
a li-ving thing oi being, and the Pneuma pcivadiug it, and con- 
ditioning life and gioivth every-w’heie, is its soul But this pio 
cess of dilTcientiation is not eternal , it continues only until the 
times of the restoiatiou of all things Poi the woild winch has 
gi own up will in tuin decay The tension which has been lelaxed 
will again be tightened , theie will be a gradual resolution of 
things into elements, and of elements into the primaiy substance, 
to be consummated in a geneial conflagiation when once moie the 
world -will be absoibed in God Then m dne oidei a new cycle of 
development begins, lepioducuig the last in eveiy minutest detail, 
and so on for evei 

Pueuma The doctrine of Pneuma, vital bieath or ‘'spuit,” aiose in the 
medical schools. The simplest leflexion among savages and half 
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civilized men connects vitality with the an inhaled in respira- 
tion, the disciples of Hippociatcs, without much modifying this 
piimitive belief, explained the maintenance of vital waimth to be 
the function of the bieath within the oiganism In the time of 
Alpxandei the Gieat Piaxagoias discovered the distinction between 
the aiteues and the veins Now in the corpse the formei aie 
empty, Wee m the light of these pieconeeptions thev weie 
deckled to be vessels for conveying Pneuma to the different paits 
of the body A geiieiation aftenvards Erasistratns made this the 
basis of a new theoiy of diseases and their tieatment Vital spiiit, 
inhaled from the outside air, i ashes thiough the arteiies till it 
leaches the vaiious centies, especially the biain and the heart, and 
theie causes thought and oiganic movement But long befoie this 
the pecului chaiactei ot an had been lecognized as something 
intermediate to the cmporeal and the incorpoieal when Diogenes 
of Apollonia levived the old Ionian hylozoism in opposition to the 
dualism of Anaxagoras, he made this, the typical example of 
mattei in the gaseous state, his one element In Stoicism, for the 
moment, the two conceptions are united, soon, howevei, to diveige, 

— ^the medical conception to leceive its final development iindei 
Galen, while the philosophical conception, passing over to PInlo 
j and otlieis, was shaped and modified at Alexandua under the 
influence ot Judaism, -whence it played a gieat part in the develop 
ments of Jewish and Christian theology 
The influence upon Stoicism of Heiaclitus has been diffeiently Contrast 
conceived Siebeck would leduce it within veiy small dimensions, to Hera 
but this IS not borne out by the concise histoiy found at Heicula- clitus 
neum (Index Here , ed Compaietti, col 4 sg ) They substituted 
primitive Pneuma foi his pumitivo fiie, but so far as thej aie hylo- 
zoists at all they stand upon the same ground with him Moreovet , 
the commentaries of Cleanthes, Aimto, and Splieerus on Heraclitean 
writings (Diog L , vn 174, ix 5, 15) point to common study of 
these writings inidei Zeno Othois again (e g , Lassalle) repieseiit 
the Stoics as meiely diluting and distorting Heracliteanism But 
this IS altogethei wiong, and the proofs offered, when lightly sifted, 
aie often seen to lest upon the distortion of Heiaolitean doctnna 
in the lepoits of latei wiiteis, to assimilate it to the bettei known 
but essentially distinct innovations of the Stoics In Heiaclitus 
the constant flux is a metaphysical notion leplaoed by the inter 
change of mateual elements which Chiysippns stated as a simple 
proposition of physics Heiaclitus offei s no analogy to the doctrine 
of foul (not three) elements as diffoient grades or tension, to the 
conception of fire and an as the ‘ ‘foim, ” in Axistotelion teiminology, 
of particulais , noi lo the function of oigaiiizing file which woiks 
by methodic plan to produce and pieserve the woild (irvp Texvncliv 
5Sf ^aSl^ov M yhecriv Kiafiov) Noi, again, is theie any analogy 
to the peculiai Stoic doctiino of univeisal intermingling (npaffis 5t 
(i\ov) The two active elements mteipenetiate the two lower oi 
moie lelaxed, winding thiough all paits of mattei and so peivading 
the gieatei masses that theie is no mechanical imxtnie, noi yet a 
chemical combmation, since both “foice** and “mattei” letaiu 
then lelative characters as befoie Even the distinction between 
"foice” and “mattei”— so alien to the spiut of Heraclitus— is seen 
to he a necessary consequence Once assume that eveiy chaiactei 
and piopeity of a paiticulai thing is detei mined solely by the 
tension m it of a cuiient of Pneuma, and (since that which causes 
cuuents in the thing cannot be absolutely the same with the thing 
Itself) Pneuma, though piesent m all things, must be asserted to 
vaiy indefinitely in quantity and intensity So condensed and 
coaisened is the indwelling air cuiient ot inoiganic bodies that no 
tiace ot elasticity oi life lemaiiis , it cannot even affoid them the 
power of motion , all it can do is to hold them togotlici (crui/eKrcK^ 

IvvaiiLs), and, in -ceohmeal language, Pneuma is piesent in stone 
01 metal as a lotaining piiuciplo (l^(s=hold), explaining the attii- 
butes of contmiuty and numeiioal identity (o-uvexu rimfiem) 
which even these natuial substances possess In plants again and 
all the vegetable langdom it is manifest as sometlung tar piiier 
and possessing gieatei tension, called a “natnie," or principle of 
growth (0il(ns) Faitliei, a distinction was diawii between iria-, 
tional animals, or the biutc cioation, and Ilia uitiohal, i e , gods 
and men, leaving zoom foi a diveigence, oi lathei development, 
of Stoic opinion The oldei autliouHos conceded a vital principle, 
hut denied a soul, to the hiutcs animals, they say, aio Cva But 
not Later on much evidence goes to show that (by a 

diveigence fiom the oithodov standard poihaps due to Platonic 
influence) it was a Stoic tenet to concede a soul, though not a 
lational soul, throughout the animal kingdom To this higher 
manifestation of Pneuma can be tiaeed back the “ osprits animaux ” 
of Deseaites and Leibnitz, -which continue to play so great a pait 
even in Locke The univeisal presence of Pneuma was confirmed 
by obseivation A ceitain warmth, akin to the vital heat of organic 
being, seems to be found m inoigamc nature vapouis fiom the 
eaith, hot spiings, spaiks fiom the flint, were claimed as the last 
lemnant of Pneuma not yet utteily slackened and cold They 
appealed also to the velocity and dilatation of aeiifoini bodies, to 
whulwinds and inflated balloons The Logos is quick and power- 
ful, and shaipei than any two edged sword, pieicing even to the 
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dividing asunder of the j oints and marrow Tension itself Clean thes 
defined as a fiery flash (irXny^ irupoi) Take the tundamental pro 
perties ot body— extension and i esistanoe The former results from 
distance , but distances, or dimensions, are straight lines, i e , lines 
of greatest tension (ef? &Kpov Teraueini) Tension produces dila 
tation, or inciease in distance Resistance, agam, is explained by 
cohesion, wliieh implies binding force Agam, the pnmarysubstanee 
has rectilinear motion in two dnections, backwards and forwards, 
at once a condensation, w'hich pioduces cohesion and substance, and 
a dilatation, the cause of extension and qualities How neai this 
comes to the scientific tiiith of atti action and lepulsion need hardly 
be noted Fiom the astionomers the Stoics hoii owed theirpictuie 
of the universe,— a pZflinjm in the foim of a senes of layers or eon 
centnc rings, first the elements, then the planetaiy and stellai 
spheres, massed round the eaith as centre, — a picture which 
dominated the imagination of men from the dai s of Eudoxus down 
to those of Dante or even Copernicus As to the physical consti 
tution of bodies, tiiey w'ere content to lepioduce the Peiipatelic 
doctrine with slight modifications in detail, of hardly any impoit 
anee when compared with the change ot spirit in the doctime 
taught But they rarely piosecnted leseaiches m physics or 
astronomy, and the newly created sciences of biology and eompaia- 
tive anatomy i eceived no adequate recognition from them 
Psycho- If) however, m the science of nature the Stoics can 
logy lay claim to no striking originality, the case is different 
when we come to the science of man In the rational 
creatures — man and the gods — Pnenma is manifested in 
a high degree of purity and intensity as an emanation 
from the woi Id-soul, itself an emanation fiom the primary 
substance of purest ether, — a spark of the celestial fire, 
or, more accurately, fiery breath, which is a mean between 
fire and air, characterized by vital warmth more than by 
dryness The physical basis of Stoic psychology deseives 
the closest attention On the one hand, soul is corporeal, 
else it would have no real existence, would be incapable of 
extension in three dimensions (and therefoie of equable 
difinsion all over the body), incapable of holding the body 
together, as the Stoics contended that it does, heiem pie- 
senting a sharp contrast to the Epicurean tenet that it is 
the body which confines and shelters the light vagrant 
atoms of soul On the other hand, this corporeal thing is 
veritably and identically reason, mind, and ruling pi inciple 
(koyo?, vovs, ^ye/xonKov) , in viitue of its divine oiigin 
Cleanthes can say to Zeus, “ We too are thy offspring,” and 
a Seneca can calmly insist that, if man and God are not 
on perfect equality, the superiority rests lather on cur 
side What God is for the world that the soul is for man 
The Cosmos must be conceived as a single whole, its 
variety being referred to varying stages of condensation in 
Pneuma So, too, the human soul must possess absolute 
simplicity, its varying functions being conditioned by the 
degrees or species of its tension It follows that of 
“parts” of the soul, as previous thinkers imagined, there 
can be no question, all that can consistently he main- 
tained IS that from the centre of the body — ^the heart — seven 
distinct air- currents are discharged to various organs, 
which are so many modes of the one soul’s activity ^ The 
ethical consequences of this position will he seen at a later 
Theory Stage With this psychology is intimately connected the 
of know- Stoic theory of knowledge Prom the unity of soul it follows 
that all psychical processes, — sensation, assent, impulse, — 
proceed from reason, the ruling part , that is to say, there 
IS no strife or division the one rational soul alone has 
sensations, assents to judgments, is impelled towards 
objects of desire just as much as it thinks or reasons 
Hot that all these powers at once reach full maturity 
The soul at first is void of content , in the embryo it has 
not developed beyond the nutritive principle of a plant 
(^va-is) at birth the “ruling part” is a blank tablet, 
^ These derivative powers include the five senses, speech, and the 
reproductive faculty, and they hear to the soul the relation of 
qualities to a suhstance The ingenious essay of Mr R D Archer 
Hind on the Platomo psychology (Jour of PM , vol x p 120) 
aims at establishing a parallel unification on the spintualistic side , 
comp Rqi , x 612 A. 


although ready prepared to receive writing This excludes 
all possibility of innate ideas or any faculty akin to 
intuitive reason The source of all our knowledge is 
experience and discursive thought, which manipulates the 
materials of sense Our ideas are copied from stored-up 
sensations Ho other theory was possible upon the found- 
ation of the Stoic physics 

Mote the paiallel between the macrocosm and the microcosm 
The soul ot the woild fills and penetrates it in like manner, the 
human soul pervades and breathes thiough all the body, informing 
and guiding it, stamping the man with Ins essential chaiaetei of 
lational Thcie is in both alike a ruling part, though this is 
situate in the human heait at the centre, —not in the biain, as the 
analogy of the celestial ethei would suggest Einally, the same 
cause, a relaxation of tension, accounts tor sleep, decay, and death 
of man and foi the dissolution of the woild , alter death the dis- 
embodied soul can only maintain its sepaiate existence, even for a 
limited time, by mounting to that legion of the universe which is 
akin to its natme It was a moot point whethei all souls so sur- 
vive, as Cleanthes thought, oi the souls of the wise and good alone, 
which was the opinion of Chiysippus , in any case, soonei or later 
individual souls aie meiged in the soul of the nniveise, fiom which 
they proceeded The relation of the soul of the univeise to God 
13 quite clear it is an inbeient jnopeity, a mode of His activity, 
an effluence or emanation fiom the fleiy ether which sunounds the 
universe, penetrating and pei meeting it A Stoic might consist- 
ently maintain that Woild Soul, Piovidence, Destiny, and Germinal 
Reason are notmeie synonyms, toi they exjii ess different aspects 
of God, different lelations ot God to things We find ourselves on 
the verge of a system ot abstiactions, or “attributes tinned into 
entities,” as harien as any excogitated in medisexal times In a 
certain sense, Scholasticism began with Chiysippus To postulate 
diffeieiit substances as uudeilying the dilieient forces ot nature 
would have been to surrender the fundamental thought of the 
system What really zs— the Pneuma— neither mci eases nor 
diminishes, but its modes of working, its iliffeiont; currents, can 
be conveniently distinguished and enumeiated as evidence of so 
many distinct attributes 

One inevitable consequence of materialism is that subject andPeroep- 
object can no longer be regarded as one in the act of peiception, as tion 
Phto and Aiistotle tended to assume, however imperfectly the 
assumption was coined out The presumption of some merely 
external connexion, as between any other two corpoieal things, is 
alone admissible, and some form of the lopiesentative hypothesis 
IS most easily called in to account for jieiception The Stoics 
explained it as a tiansmission of the peiceived quality of the object, 
by means of the sense oigan, into the peicipient’s mnul, the quality 
transmitted appealing as a distuibance oi impiession upon the 
corpoieal siiitaee of that “thinking thing,” the soul Sight is 
taken as the typical sense A conical pencil of rays diverges from 
the pupil of the eye, so that its base covers the object seen In 
sensation a pi esen tation is conveyed by an an current, from the 
sense oigan, here the eye, to the mmd, ee, the soul’s “ruling 
part” m the breast, the presentation, besides attesting its own 
existence, gives fuither intoimation of its object,— visible colour 
01 size, or whatever he the quality in the thing seen That Eeno 
and Cleanthes eindelycompaied this piesentation to the impres 
Sion which a seal bears upon wax, with protuberances and inden 
tations, while Chiysippus moie piudeiitly deteimiued it vaguely 
as an occult modification oi “mode” of mind, is an inteiesting 
hut not intimsically important detail But the mmd is no mere 
passive recipient ot impiessions fiom without, in the view of the 
Stoics Their analysis of sensation supposes it to react, by a 
vanation in tension, against the ennent fiom the sense-organ, 
and this is the mind’s assent or dissent, winch is inseparable from 
the sense presentation The contents of experience are not all 
alike tine oi valid hallucination is possible , here the Stoics join 
issue with Epicurus It is necessaiy, therefore, that assent should 
not be given indiscriminately , we must determine a criterion of 
truth, a special formal test wheiehy reason may recognize the 
merely plausible and hold last the tine In an eailiei age such 
an inquiry would have seemed supeifluons To Plato and Aiistotle 
the nature and operation of thought and reason constitute a 
sufficient ciiteiion Since then day not only had the opposition 
between sense and reason bioken down, hut the reasoned scepticism 
of Pyirho and Arcesilans had made the impossibility of attammg 
truth thopiimaiy condition of wellbeing Yet the standard which 
ultiinately found acceptance m the Stoic school was not put for- 
ward, m that form, by its founder Zeno, we have reason to 
believe, adopted the Cynic Logos for his guidance to truth as well 
as to morality As a disciple of the Cynics he must have started 
with a theory of knowledge somewhat like that developed m the 
third part of Plato’s Theslekis (201 C sq ),— that simple ideas are 
given by sense, whereas “opinion,” which is a complex of simple 
ideas, only becomes knowledge when joined with Logos Ve may 
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fuTthPi suppose that the moie obvious of Plato’s oljectious had led 
to the correction ot ‘leasou" into "light leason ” Houevei that 
may he, it is ceitain fioin Anstotle (Xu EUi , m 13, HUh, 17) 
that Tiitue vtas defined as a "habit” in aocoi dance uith light 
reason, and (Diog Laei , vii 51) fiom tint the eailioi Stoics made 
right reason the stanJaul of tiuth The law which regulates 
our action is thus the ultimate ciiteiion of iv hat u e know,— practical 
knowledge being iindentood to he ot paiaiiioiint impoitance But 
this cnterion uas open to the per'.istent attacks of Epicuieans and 
Academics, uho made eleai (1) that reason is dependent upon, it 
not derived tiom sense, and (2) that the uttuinces ot leasonlack 
consisceiiej Chiysippus, theiefoie, conceded something to his 
opponents uhen lie substituted foi the Logos the new standards of 
sensation (ai'trfijinj) and geneial conception (irpdX5)iJ/is=anticipa 
tion, 1 6 , the generic type formed in the mind iinconsciously and 
spontaneously ) At the same time he was more eleaily defining 
and safeguaiding his piedecessors’ position Foi reason is con- 
sistent in the gsneial conceptions wlieiein all men agree, because 
in all alike they are of spontaneous gronth hToi nas the teim 
Cntenou sensation snfFiciently definite The same Chrysippus lived upon a 
oftinth certain clmiaeteiistic of true piesentations, which he denoted by 
the much disputed teim “appielionsive” (kotoXiittik)/ ^ovTafflal 
Pioiided the sense organ and the mind be Iiealthv, piovided an 
external ohji’ct be leally seen oi heaid, the picsentation, in viituo 
of its clearness and distinctness, has the ponei to evtoit the assent 
which it alu ays lies in our poivei to give oi to withhold 
Porraeily this technical phrase vas explained to mean "the 
perception nhicli iiiesistibly compels the subject to assent to it 
as tiue ’’ But this, though apparently supported by Sextus 
Empiricus {Jdv Math , \ ii 25?'), is giiite euoneous , for the 
presentation is called Karahv^rdi/, as well as Kara\i]iruic)i 
^ai/Tctcrle, so that beyond all doubt it is something which the 
percipient subject grasps, and not that which giasps oi "lays hold 
of’ the percipient Noi, again, is it wholly satisfactoiy to explain 
Karahriirrikti as xirtnally passive, "appiehensihle,” like its opposite 
SucaTdXijTTTOs , for w'e hud d,t/Ti\riirrik)^ rmv i-KOKUixevbiv used as 
an. alteinative phase (iS, vii 218) It would seem that the 
perception intended to constitute the standaul of tiiith is one 
which, by producing a mental counteipait oi a leally existent 
external thing, eiiables the percipient, in the veiy act ol sense, to 
"lay hold of" oi apprehend an object m virtue of the presentation 
or sense impiession of it excited in his own mind The reality ot 
the external object is a necessary condition, to exclude liallncina 
tions of tlio senses, the exact coiiespondencc between the external 
object and the intcinal precept is also necessary, but natiualh 
hard to seciue, foi how can ive compare the two J The external 
object IS known only la peiception Howevei, the youngei Stoics 
endeavoured to meet the assaults of their persistent cntic Caineades 
by suggesting various inodes of testing a single picsentation, to sec 
whethei it weie consistent with otlicis, especially such as oeciiried 
in groups, Ac , indeed, some went so fai as to add to the definition 
"coming flora a leal object and exactly corresponding with it” 
the clause “provided it encounter no obstacle ” 

Degiees The same ciiteiion was axailable foi knowledge deuved nioie 
ofknow diieetly flora the intellect Like all mateiialista, the Stoics can 
ledge only distinguish the sensible fiom the intelligible as thinking 
when the external object is present (akddviffeat) and thinking 
when it is absent {ivvoe7v) The piodncfc of the latter Lind 
includes meraoty (though this is upon a stiiet analysis, something 
inteimediate) and conceptions oi geneial not’ons, under which weie 
confusedly classed the products of the imaginative faculty The 
woik of the mind is seen hrst in "assent”, if to a time piesenta- 
tiontlie result is " simple apprehension ” (Kordxijfy tins stands 
m close relation to the KaraXijifTiK^ ^avra^la, of which it is the 
necessary complement) , if to a false oi unappiehensivepneseiitation, 
the result is ‘ opinion ” (Jrffa), always deprecated as akin to eiror 
and ignoianee, imwoithy ot a wnse man These processes are 
conceivable only as "modes" of mmd, changes in the soul’s 
substance, and the same is tine of tho higliei conceptions, the 
pioclucts of generalization But the Stoics were not slow to exalt 
the part of reason, which semes upon the geneue (piialitics, the 
essential nature of things Where seuso and reason conflict, it 
is the lattei that must decide One isolated "appiehension,” 
however firm its giasp, does not constitute knowledge oi ecionee 
(itrio'T'fjfiri) , it must be of the fiimest, such as reason cannot 
shake, and, fmtlier, it must be woiked into a system of such 
appieheiisions, which can only be by the mind’s exeicismg tho 
"habit" (e^is) of attaiiiiiig tuith by continuous tension Here 
the woik of leason is assimilated to tho force which binds touethei 
the paits of an iiioigauio body and resists then sepaiation ^heie 
IS nothing moio in the oulei of the niiiveise than extended mobile 
bodies and forces in tension in these bodies So, too, in the older 
of knowledge theie is nothing but sense and the force of reason 
maintaining its tension and connecting sensations and ideas in 
their piopei sequeiicp Eeiio eompaied sensation to the out 
stretched hand, flat and open , bending the fingeis was assent , 
the clenched fist was "simple appiehension,” tho mental gi asp of 
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an object , knowledge was the clenched fist tightly held m the 
othei hand The illustration is lahiablo foi the light it thiows 
on the essential undy of diveme intellectual opeiatioiis, as w ell as 
for enfoicing once moie tho Stoic doctiine that difisient giacles ot 
knowledge are different grades of tension Good and evil, viitues 
and vices, remailts Plutaieb, aie all capable of being " perceived”, 
sense, this common basis of all mental activity^, is a bOit of touch 
by which the ethereal Piieuma which is the soul’s substance 
recognizes and measmes tension 

With tins exposition w'e have alieacly invaded the piovince of Logic, 
logic To tins the Stoics assigned a miscellany ot studies — 
ihetoiic, dialectic, iiicludiug giammai, iii addition to foimal logic, 

—to all of which then industry nude ooiitiibiitioiis Some of 
their innovations in grammatical teinuiiology have lasted until 
now we still speak of oblique cases, genitix e, dative, accusative, 
of veibs active (opdd), passu e (vTrna), neuter (ovSerepa), by tho 
names they gave Then coirections and fancied impiovements of 
the Aristotelian logic aie mostly useless and pedantic Judgment 
(a^iufia) they defined as a complete idea capable of expie&sion in 
language {\eKrhv avToreXes), and to distinguish it liom other 
enunciations, as a wish oi a command, they added "which is 
either tine or false ” Fiom simple judgments they pioceeded to 
compound judgments, and declared the hypothetical syllogism to 
be the noimal type of reason, of which the categorical syllogism 
lb an abbieviation Perhaps it is wmith while to quote then 
tieatment of the categories Anstotle made ten, all co-oidinate, 
to servo as ‘ heads of piedication ” under which to collect distinct 
sciaps of mfoimation lespectmg a subject, probably a man Foi 
tins the Stoics substituted foiii bijinwici; gc/iei «, all suboidinate, so 
that each m turn is moio piecisely detoimined by the next They 
are Something, oi Bang, detoimined as (1) substance or subject 
mattei, (2) essential quality, i e, substance qualified, (3) mode oi 
chance attiibiite, i c , qualihedsubstanccin aceitaiii condition (srwi 
^X<n')> aod, lastlv, (4)ielation oi relative mode (in lull ivoKelfievov 
TroihvTpdsri vus f^oj/) The 7cal With which the school prosecuted 
logical inquuies had one piactical result— they could use to 
peifection tho uniivalled weapon of analysis Its chief employ 
ment was to lay things haio and sexei them fiom then suiioiind- 
iiigs, in Older that they might be contemplated in then simplicity, 
with iigid exactness, as objects of thought, apart fiom tho illusion 
and exaggeiation that attends them when presented to sense and 
imagination The very peifection and piecision of this method 
coubtaiilly tempted the latei Stoics to abuse it loi tho systematic 
depieciation of the objects analysed 

The piactical philosophy of the Stoics stands in the Ethics 
closest connexion with their physics and psychology 
Holding that man is a being who acts as well as thinks, 
and that this is the all-important side of hzs life, they 
find the link between the two in the mind's assent, toi, 
when impelled towards ceitam objects by a prompting 
or "impulse” (op/rij =« movement of the soul seeking to 
possess itself of ceitain external things), whether of nature 
or reason, a man must needs judge the objects to he 
desirable , the subsequent movement, as it weio, translates 
this judgment into action Against tho sceptical position 
it was necessary to maintain— (1) that motion, and there- 
fore moial action, cannot follow upon the inero piesent- 
ment of an idea, unless the idea so suggested leceive 
assent, and (2) that assent alone does not suffice without 
tho motive faculty winch is found in all animals i Of 
our vaiious impulses, some in the matuie man are (a) 
rational, some, as in the child, are (/S) non-rational, 
because anterior to reason , while (y) the impulse of the 
man may he contrary to reason, under tho influence of the 
affections or passions (a) Now leason, as a spnng of Eational 
action, has for its aim baimony oi self-consistcncy, a life impulse 
proceeding upon a single plan ^rd ojaoAoyovyu.er’ais towo 
S eoTt Kaff eva Adyov Kol cru/xcjiiaivws ^yjv) in this there IS a 
certain symmetry oi beauty, the attraction which excites 
rational impulse towards it Clearly this definition of the 
end of action comes from the Cynics, who pithily expressed 
it by saying that in ordei to live man needs either reason 
or a halter (Selv Xoyop ^ jSpoxoi^) But during Zeno’s early 
studies anothei conception had been current, that of agree- 
ment With natuie Appaiently it had been started by the 
Old Academy, where probably the technical phrase " first 

^ iracray rhs 6pfihs <^vyKa.Ta04rTe^^ tlvat, t&s 5k irpaKTifccts /cal 

rh KivririKhv irepi«xe«',— Stob.eiis, Eel Eth , ii 164 
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objects according to nature,” ra vpwra kark ^vcriv, bad its 
origin Now tbe slightest acquaintance with Stoic physics 
shows that reason and natuic aie at one , we may there- 
foie well believe that Zeno himself had esplained his 
harmonious or self-consistent hie to mean a life in harmony 
with nature (Diog Laei , vii 87, quoting Zeno, “ On the 
Nature of Man”) At all events that was the orthodox 
formula adopted and inteiprctcd by Oleanthes and Chry 
sippus, — the foimei, as we might have expected fiom his 
Heraclitean tendencies, representing it to mean “harmony 
with the universal natuie,” the latter emphasizing that 
not only is it the nature of the universe, but the particular 
nature of man, that is meant Cleanthes’s inteipietation is 
at once novel and fruitful reason being the true self or 
nature of man, and being essentially the same in him with 
the reason in the All, its procedure in him should eoi re- 
spond to and reproduce its procedure in the All It is 
leasonable, therefore, foi the individual to submit to and 
CO operate vith the indwellmg reason, or law of tbe 
universe, and in obedience to this umveisal law (koivos 
vo/Aos) imitate tbe uniform methodic maich of the divine 
creative fire Heie we note the conception of moiahty as 
obedience to an objective law, though, as reason attains 
to consciousness of itself only m man, it is a law of which 
he himself, qua rational, is lawgner But Chiysippus, m 
his leading of the formula, had no intention of lelaxing 
the close clependence of ethics upon physics A new light 
is thro'?\n upon the study of exteinal nature by the 
essential unity of reason in the macrocosm and in the 
niiciocosni what we learn of its operations theie is pio- 
fitable for instruction here, and life should be diiected m 
accordance with the experience we have acquired of the 
course of natuie Kar I^Tretptav toIv <l>vcr€L OD/A^atvdv- 
Tojv, Cbrysippus ap Stob , jS'J , ii 134) MTietliei man 
will comply with the commands of the universal law oi 
not, whether therefore the ethical end is lealized m him, 
must depend upon himselt The whole tendency of the 
physical theory IS towards a system of iigid cleteinimism, 
nay, almost of fatalism, but, so soon as we leach the 
ethical region, the piobleni of mdeteiminism is forced upon 
us m all its perplexity 

lastmot (/?) Having determined the end of lational action, we 
must now give a glance at the earlier, instinctive activity 
of beings properly without reason (te, of children and the 
brute creation), this too has its impoitance, since befoie 
reason is developed the agent follows the “ uneorrupted 
impulses ” of nature Here we come upon a controversy 
which still has an interest for the jisychologist, for 
Epicmus had declared pleasure to be tbe end of all 
instinctive activity, while the Stoics combated his position 
and sought to prove that not pleasure hut self-pieservatiou 
is leally sought According to them, the child or the 
animal would speedily be crushed out of existence if it 
did not move at all or if its movements were not governed I 
by some plan , a vague consciousness of itself and a love 
for its own constitution must be postulated to account for 
tbe impulse which, together with sensation, distinguishes 
animal life from the life of the plant ^ That aU motion is 
excited by pleasure lu prospect, or the hope of cessation 
from pam, is (they argue) contrary to fact Efforts to 
move are made perseveiiugly even where they occasion 
pain The whole life of unreasoning infancy and of the 
brutes can be satisfactorily explained on the assumption 

^ irpuToy oIkhov dual iroyTl Ti]v airov ffifframv Ka\ riiv 
•raiTTis (TvuelS’qa'iy The a-icTTacfis of an organic hemg is an outcome 
of internal forces, a mutual lelation of \aiying elements,— in man, a 
relation of the nilmg part of the soul, le ,■&& rational soul, to the 
rest By otaslwcris is meant that nature inspires this self love, “ for 
it 13 iiapiobahle that nature should estrange the living thmg from 
itself, or that she should leave the creature she had made without 
either estrangement from, or affection for, its own constitution ” 
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of sense and impulse acting mechanically, somevliat 
after the fashion indicated rather than worked out in detail 
m the Peiipatetic application of the practical syllogism to 
the motion of animals In then theory of pleasure itself Pleasuie 
the Stoics approximate very decidedly to Aristotle It 
IS, as he said, a concomitant (iTnyivvrjixa), but not of all 
activities, on the contrary, the highest aie without it, 
and it is mvaxiably of no significance where it is found 
Moieoier, while Aiistotie had asserted that it adds a 
ceitain zest oi finish to natural activity, the Stoics declaied 
that it nevei appears at all except as a mark of the 
decline or relaxation of vital energy, the bloom winch is 
indeed a mark of ripeness but aho the ceitam precursoi 
of decay 

(y) To return to impulse,— theie remains the case of Theaflec 
action against reason under tlie influence of the passions 
Although nature may guide man towards the right objects, 
she does not coutiol the impetus oi velocity of the soul’s 
movement If this be in excess, the rational soul is 
huincd into an inflamed disorderly condition, the source 
of which is an euoneous judgment oi fake opinion, though 
its effects aie seen ni the evident elation or depiession, 
and the stings of excitement, which are the symptoms of 
mental disorder Anxious to uphold individual respon- 
sibility, tbe Stoics pronounced the false opinion to be 
voluntary , that once granted, the subsequent reaction of 
the mind (le, the emotional effects on which Zeno 
especially dwelt), the compuUion and extiavagance which 
are chaiacteristic of the passions, may be said to follow 
inevitably, so that under the sway of blind impulses tbe 
man is still acting voluntarily This sets in a striking 
light the close dependence of ethics upon psychology. 

The Peiipatetics had made the intellectual soul with 
virtues of its own something altogether distinct from the 
lowei uatiue, the seat of the emotions and of the moral 
virtues which consist in their legulation The Stoic 
doctime of the essential unity of soul is a vehement 
protest against all this the soul’s unity is shown in a 
unity of activity, w'hethei it be iii a healthy or a disoidered 
state As all viitues are essentially one, though they 
differ according to the different relations to which the 
knowledge of good and evil is applied, so, too, emotion is 
not soinetlimg antagonistic to reason, but perverted reason 
There is no such struggle of vicious inclinations against 
virtue, a contest waged by two separate powers, as 
Aristotle had imagined in his account of moral weakness , 
the pioper simile is a mutiny or revolt in one and the same 
city, Mansonl now in allegiance to the rightful authority 
and now in open lebellioa The lower animals and 
children are incapable of emotion, it is only found 
vvheie reason is fully developed The analysis and classi- 
fication of these affections start with the false opinion or 
judgment or imagination, which may relate to the present 
01 the future, to fancied good or fancied ill Hence there 
aie four types of the affections all are grouped aiound 
pleasuie, an impulse towards present fancied good , desire, 
an impulse towards future fancied good , grief, an impulse 
to shun fancied evil in the present , fear, an impulse to 
shun fancied evil m the future On the analogy of bodily 
disease, these disorders of the mind are further divided 
into (1) chronic ailments (i/oor^gara), such as avarice, 
where the behef that money is a good is persistent and 
deep-seated, leading to a habit of feeling and .acting, or 
ambition, a similar erroneous judgment m respect of 
pubhc honours, and (2) infirmities {appwarrqfULTa), sud- 
den attacks of error to which the patient momentarily 
succumbs This remarkable development of Stoic prin- 
ciples leads to the demand for the entire suppression of 
the aflfections (dW^cta), in contradistinction to that 
regulation and governance of them for which Plato and 
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tte Old Academy contended (/xerptoird^eia) Purther, it 
explains the incessant wai winch the later Stoics waged 
with imagination 

IRight The end of action has then been explained to be a con- 

reabon sj,E,tent life, a rational life, and, lastly, a life accoidmg to 

nature Now the Cynics had already traced back con- 
sistency to a ceitain Herculean strength or force of will, 
which again is an effect ot the bracing or tension of the 
soul’s substance, so that this evei-recurring attribute is as 
available to explain will as intelligence Herein we discover, 
as it were, an internal source of the external harmony and 
regularity of a consistent life Our wall should be directed 
to this source rathei than to its manifestations, — to 
“ right ” (^ e 3 inflexible and straight) “ leason,” which has 
attained a character of intense rigidity, an intensive 
energy laised to an impassable degiee For this infallible 
firmness of the reason the technical term is Siddeo-is, a 
“ disposition” which, hke straightness or crookedness in a 
line, admits of no degrees of less or more , thence comes 
harmony, regularity, and consistency in all our acts, which 
alone is truly beautiful (/<aA.w=fair or noble, for which 
the Eomans characteristically said 7ionesi!«OT= honourable) 
Not even Christiamty laid more stress upon inwardness, 
or taught more explicitly that motive counts for every- 
thing and external performance tor very little Once let 
the reason become “right” and it imparts this same 
character to all that it affects First the soul is made 
strong, healthy, beautiful , when, therefore, it thus fulfils 
all the conditions of its being, it is absolutely perfect 
Vntue Now the peifeetion of anything is called its virtue , the 
virtue of mauj then, is the perfection of lus soul, %e , ot the 
ruling part or rational soiil But “out of the heart aie 
the issues of hfe ” make the soul perfect and you make 
the life perfect From such a “ disposition ” must proceed 
a life which flows on smootlily and umformly, like a gentle 
river {ivpoia ^m) No longer is there anything to hope 
or fear , this harmonious accord between impulses and acts 
IS Itself man’s wellbeing orwelfaie (eiiSat/xoria) Cleanthes 
scouts the notion of adding to such perfection that 
occasional lesult of a decaying activity entitled pleasure , 
Chrjsippus remonstrates indignantly with Plato for 
appealing to the “ moral bugbears ” of future rewards oi 
punishments There is no “wages of virtue,” not even 
the continuance of her activity , for lapse of time can add 
nothing to peifect wellbeing , it is complete, whole, and 
indivisible now 

Viitue, then, as light reason, is at once knowledge and strength 
of will , foi a light comprehension of Stoic psychology shows that 
these two are identical The uiutv of all viitne is sufficiently 
apparent, hut the Stoics also acknowledged a pluiality of specific 
virtues grouped lound the four caidmal viitues of Plato Wisdom 
(4!p6yr}tns) was, accoidmg to Zeno and Cleanthes, the common 
element , accoidmg to Aristo, it should ralhei he termed know- 
ledge (eVio-TTjjUi)), and this view was adopted m the school to avoid 
the awkwaidness of using the same teim {(ppdv-ricns) both for a 
special virtue and for the geiieno attubute of them all Wisdom 
or knowledge in distributing to otheis is justice, m eiideavoui it is 
temperance, in eiuluiance it is coinage oi foititude, but m every 
virtuous act all four of the vii tues ai e implicit Vu tue is thus the 
unconditional good , it is at once the absolute end and the means 
to the end 

Goodness must be interpreted, as Sociatcs used to inteipiet it, 
that which fuinishes some advantage oi turn utility, its opposite, 
evil, as that which produces harm oi disadvantage Obviously 
only virtUG, and that which comes fiom virtue, confeis anyieal 
advantage, only vice can really do harm Goodness is a widei 
genus than vntue, all virtue is good, hut not all goods aie virtues 
There aie goods of soul, such as Iiabits and happy aptitudes which 
may be acquued in vaiymg degiees {% e , they aie efeir not 
StaBeffeis ) , otheis aie only single actions (hepyeiai) A friend 
again may be a means to good (voiriTiKbv re\ov$) All these goods 
aie utilities {a<peX'fifiar^, and theiefore deserve to be sought 
(atperd) Similaily evils may be classified as— (1) vices, settled 
dispositions coatraiy to nghtieason, pioceeding fiomthatignoiance 
which infallibly attends on a slackening of the soul’s hhie, (2) 
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evd habits or inclinations (evKaraipoplai) , (3) isolated vicious 
actions All these evils alike aie to be shunned (cpevKTd ) , all 
alike are hamful (^Xaftfiara) , the moral responsibility lests witli 
the individual, in so fai as he is ignoiant oi has his soul lelaxed 

Good and evil, however, is not an exhaustive classifica- Thmgs 
tion There is a large class of things winch are neither mdiffsi- 
the one nor the other, which do not conduce to our®“*'' 
attainment of the end, noi hinder us therefrom , which are 
neither to be pursued noi shunned, but are simply in- 
different {d.M<l)opa) To all these objects the attitude of 
the Cynics was complete indifference, wherein they were 
followed by Aristo, that of the sceptics piofessedly utter 
insensibility Now the most oiiginal feature of the Stoic 
ethics IS the classification of things indifferent and their 
arrangement in a ceitain scale in accoi dance with the 
value, positive or negative (dAa, dwaAa): to be assigned 
to them either intrinsically or in ceitam circumstances 
(xara TrepixTraaiv) Some objects are so unimportant that 
m regard to them Aristo’s attitude of complete indiffer- 
ence IS justified Placing them at the zero point, we may 
advance in both directions, assigning to all the objects of 
instinctive natuial impulses a positive value, lu virtue of 
which they are to be picked out {Xqirri) in piefeience to 
othei indifferent things not of this descnption Thus 
bodily health, though not a good, is entitled to a ceitain 
value, disease, though not an evil, has a certain negative 
value The foimei class is accoidmg to natuie, the latter 
contiary to natuie , the foimei are instinctively sought by 
children as tending to maintain then “constitution” or 
nature , the latter then “ uncorrupted impulses ” (dStd- 
arrpocjioi oi<j3oppLaC) lead them to shun as tending to mai, 
cripple, or destioy life Similaily, actions may be classi- 
fied all Yiituous actions aie right actions (/caTop^w/xara) , 
all vicious actions aie wrong actions or “ sms ” (d/xapTij- 
jaara) The attainment of anj one of the objects in the 
class of things indiffeieiit, looked at in itself, is neither 
right nor wrong Bun, if the object picked out be that 
object out of all at the moment present to us which lias 
the highest value, then the action of selecting it admits 
of being defended on probable giounds, and as such is Fitness, 
entitled to be called (quite apart fiom the agent’s disposi- or exter- 
tion, whether virtuous or vicious), niatet luhte^ , an act 
“ meet and fit ” to do (Ka^^Kov) Such an act need not be 
preceded by any reasoning at all , in the case of the brutes 
and of children it is always instinctive, yet in all cases 
it IS capable of being justified on giounds of probability 
(o Tpax6h> euXoyov aitokoylav), Similaily With the 
selection of an object which has less value in piefeience to 
one of higher value such a blunder is not, taken in itself, 
a wrong action, but it violates fitness {nraph. to ko-B^kov) 
Amongst fitting actions, some are always fitting, others 
only at times, under given ciicumstances , somo mdiffeient 
objects we select for their own sakes, others meiely as 
means The range of such human functions is wide 
enough to include the acquisition of information, the 
exeicise of temperance and courage, even altruistic con- 
duct And yet some actions in man are on a level with 
the nutritive functions of the plant (Diog Laer , vii 86) 

Again, our human functions compose our whole conscious 
hfe, even life, then, considered in itself, has in it no 
moral good , we may, if need be, under certain circum- 
stances, voluntarily withdraw from it 
The Stoics maintam that the vauety of things mdiffeient is 
essential to vutiie, because it is the held upon which leason is 
exeicised Virtue is a body, thorefoio it is coiporeal , theiefoie 
ite active piinciple needs a passive material to act upon Things 
indifferent aie capable of being put to a good oi a had use, though 
some lend themselves to use moie easily than others Nor does 
virtue meiely avail itself, now and then, of things mdiffeient,— it 
ean do nothing else than avail itself of them Though they are 
not goods, and though then attainment docs not confer wellbeing, 
yet all vntue is the selection or choice of them. Foi how is a 
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virtuous life mauifested ? In a senes of evtemal acts, each one of 
wliicli IS the choice of some natuial end, some object according to 
natuie, as possessing at the moment the highest value The same 
external act may be done by an irrational agent, and in liis case 
the act is not virtuous For there is as gieat a gulf fixed between 
fitting and virtuous actions as between things inditterent having 
positive value and the good Ko increase of \ alue can raise a thmg 
indiffeient to the class of good , no degiee of fitness in the external 
act done can rendei it vutnous As right actions consist in 
following leason in the selection of tlimgs accoi ding to nature, it 
follows that such light actions (as distinct from the fittmg actions 
of which all living things aie capable) aie the cxclusue piiviltge 
of rational beings So, too, with wiong actions only lational 
beings can perform them , although children or the brutes may 
urn counter to fitness, and puisne objects coutiaiy to mtuie, they 
cannot be said to sin or do wiong All actions, then, of lational 
beings must be either viituous oi vicious, tbeie is no mean 
between the two But what of fitting actions ? Aie not they also 
done by lational agents? Is not the distinction between light 
conduct and meie external fitness continually drawn when the 
Stoics are refeinng to the activity of lational human beings? 
Unquestionably so , but in examining a given act it is necessaiy 
to view it on the lormal as well as on the matciial side, — as pio 
ceeding from a viituous oi vicious disposition, and again as tend- 
ing, when taken in itself and apart fiom this disposition, to pio 
mote 01 destroy the agent’s iiatuie or constitution, z e , as some 
thing “meet and fit” to do, oi as contraiy to fitness (oi, in rare 
cases, as havung no tendency in either dnectiou) Lastly, the 
analysis of conduct is lucomiilete unless the exteinal object which 
the agent aims at attaining bv the act is also taken into account 
it may he natural, and maj tlieiefoie excite desiie , oi it may be 
con ti ary to natuie, and excite aveision, oi it may be absolutely 
indifferent Flow the Stoic classifacations ot (a) exteinal objects 
and (d) actions (as they have come down to us liom not very dis 
eliminating sonices) aie hampeied by the inclusion oi light actions 
and wrong actions, which aie made species of the widei aeneia 
Under objects accoidiiig to natuie come (a) fitting actions, (j8) right 
actions, (7) vii kes , i e , conduct which is peifect contains all that 
IE the imperfect imitates peitection a right action has ipiajacto 
all the fitness of a fitting action, and all the accord with natuie of a 
thing accoiding to nakie So with the opposite class thcvieions 
man, by the veiy fact of not having tlie tension of soul which is 
viitue, commits a sin in his eveiy action , all that he does, there 
fore, is on this ground contiaiy to fitness and contiaiy to natuie 
Any defect in exteinal conduct pioves it to be a siu , the meie ah 
sence of defect does not establish its claim to he light conduct It 
is as easy to piove agiven peison is nnwise (and therefoie a sinnei) 
as it is hard to piove him a sage Viike is one, vice is manifold 
!N'o act in itself is eitliei noble 01 base, even the giossest violation 
of fitness, if it could he done with the light intention, would count 
as viitne, and the most fitting deeds without that intention aie 
naught (see Ong, G Cels, iv 45 , Sext Emp, Jrfa Math,xi 
190 , Fynh Hyp, 111 245 , is therefoie wiong) It does not 
appeal, then, that there is any diveigeiice in piinciple between the 
doctiine of the end of action and the doctiine of fitness or relative 
duty, noi should the lattei be legaided (as is done by Ciceio and 
some modern expositors) as an afterthought, intended to soften 
the too iigorous clemands of the Stoic ideal For from the first it 
was an integral pait of the system Zeno wiote a treatise ‘irepl rod 
KadiiKovTos , indeed he adopted it as a technical teim That this 
doctiine was a stumbling-block to the small band of his eaily 
disciples seems not unlikely, foi Aristo and Herillus, who left 
him, as IS believed, on independent grounds, modified it in then 
own ethical theories afterwards put foith According to Hiizel 
[Untcrsuch , 11 p 54 ), howevei, the views of these two heterodox 
Stoics moie closely appioximated tlian. at first sight appears 
Herillus, as well as Aiisto, maintained that all actions intermed 
late to vice and varhie are absolutely indiffeient (Diog Laei , vii 
155 ) , and Aristo, like Herillus, defined virtue as knowledge, and 
held that the wise man will nevei foim opinions, i a , will not act 
upon anything short of knowledge 

Cosmo- In their view of man’s social relations the Stoics are 

politan- greatly in advance of preceding schools We saw that 
virtue is a law which governs the universe that which 
Reason and God ordam must be accepted as binding upon 
the particle of reason which is m each one of ns Human 
law comes into existence when men recognize this obli- 
gation, justice IS therefore natural, and not something 
merely conventional The opposite tendencies, to allow 
to the individual responsibility and freedom, and to 
demand of him obedience to law, are both features of the 
system , but in virtue even of the freedom which belongs 
to him gm rational, he must recognize the society of 
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rational beings of which he is a member, and subordinate 
his own ends to the ends and needs of this society Those 
who own one law aie citizens of one state, the city of 
Zens, in which men and gods have their dwelling In 
that city all is ordained by reason working intelligently, 
and the members exist for the sake of one another , there 
is an intimate connexion (avuirdSeLa) between them which 
makes all the wise and virtuous friends, even if personally 
unknown, and leads them to contribute to one another’s 
good Their intercourse should find expression in justice, 
in fnendship, in family and political life But piactically 
the Stoic philosopher always had some good excuse for 
withdrawing from the narrow political life of the city in 
which he found himself The cucamstances of the time, 
such as the decay of Gieek city-hfe, the foundation of 
large teintonal states under absolute Greek rulers which 
followed upon Alexander’s conquests, and afterwards the 
rise of the world-empire of Rome, aided to develop the 
leading idea of Zeno’s Sepvblie There he had anticipated 
a state without family life, without law couits or coins, 
without schools or temples, in which all differences of 
nationality would be merged in the common brotherliood 
of man This cosmopolitan citizenship remained all 
through a distinctive Stoic dogma , when first announced 
it must have had a powerful influence upon the minds 
of men, diveiting them from the distractions of almost 
paiochial politics to a boundless vista There was, then, 
no longer any difi’erence between Greek and barbarian, 
between male and female, bond and free All are 
members of one body as partaking m reason, all are 
equally men Not that this led to any movement foi the 
abohtion of slaveiy For the Stoics attached but slight 
importance to external circumstances, since only the wise 
man is really free, and all the unwise are slaves Yet, 
while they accepted slavery as a permanent institution, 
philosophers as wide apart as Chrysippus and Seneca 
sought to mitigate its evils in practice, and uiged upon 
masters humanity in the treatment of their slaves 

The religious problem had peculiar interest foi the Religion 
school which discerned God everywhere as the rulei and 
upholder, and at the same time the law, of the world that 
He had evolved from Himself The physical groundwork 
lends a religious sanction to all moral duties, and 
Cleanthes’s noble hymn is evidence how fai a system of 
natural religion could go in providing satisfaction for the 
cravings of the religious temper — 

“Most glorious of immortals, 0 Zens of many names, almighty 
and eveilasting, soveieign of natuie, dnecting all m accord 
ance with law, thee it is fitting that all mortals should addiess 
Thee all this univeise, as it rolls circling round the eaith, obeys 
vheiesaoever then dost guide, and gladly owns thy svay Such a 
mmister thou boldest in thy invincible hands, — the tw 0 edged, 
fieiy, ever-lmng thnndeibolt, under whose stroke all nature 
shudders Ho woik upon eaith is wrought apart from thee, lord, 
noi through the divine ethereal sphere, nor upon the sea, save 
only vhatsoever deeds wicked men do 111 their own foolishness 
Hay, thou knowest how to make even the rough smooth, and to 
biing order out of disorder , and things not fiiendlj aie fiiendly in 
thv sight For so hast thon fitted all things together, the good 
with the evil, that there might be one eteinal law over all 
Deliver men from fell ignorance Banish it, father, from their soul, 
and grant them to obtain wisdom, whereon relying thou lulest all 
things with justice ” 

To the orthodox theology of Greece and Rome the sys- 
tem stood lu a twofold relation, as criticism and rational- 
ism That the popular religion contained gross errors 
hardly needed to he pointed out The forms of worship 
were known to be trivial or mischievous, the myths un- 
worthy or immoral But Zeno declared images, shrines, 
temples, sacrifices, prayers, and worship to be of no avail 
A really acceptable prayer, he taught, can only have re- 
feieuce to a virtuous and devout mmd God is best woi- 
shipped m the shrine of the heart by the desire to know 
XXII. — 72 
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and obey Him At the same time the Stoics felt at 
liberty to defend and uphold the truth in pol} theism 
Hot only is the piimitive substance God, the one su- 
preme being, but divinity must be asciibed to His mani- 
festations, — to the heavenly bodies, which are conceived, 
like Plato’s created gods, as the highest of rational beings, 
to the foices of natme, even to deified men, and thus 
the world was peopled with divine agencies Moreovei, 
the myths weie lationalized and allegorized, which was 
not in either case an original procedure The search foi 
a deeper hidden meaning beside the literal one had been 
begun by Democritus, Empedocles, the Sophists, and the 
Cynics It remained for Zeno to cany this to a much 
greater extent, and to seek out or invent “natural piin- 
ciples ” {koyoi (fiva-LKof) and moral ideas in all the legends 
and m the poetry of Homer and Hesiod In this sense 
he was the pattern if not the “father” of all such as 
allegorize and leconcile Etymology was pressed into the 
service, and the wildest conjectures as to the meaning of 
names did duty as a basis for mythological explanations 
The two favonnte Stoic heroes weie Hercules and Ulysses, 
and neaily eveiy scene in then adventures was made to 
Divina disclose some moral significance Lastly, the piactice of 
divination and the consultation of oracles afforded a 
means of communication between God and man, — a con- 
cession to populai beliefs which may bo explained when 
we reflect that to the faithful divination was something as 
essential as confession and spiiitual direction to a devout 
Catholic now, or the study and inteipretation of Scripture 
texts to a Protestant Cliiysippus did his best to i econ- 
cile the superstition with his own lational doctime of stiict 
causation Omens and portents, he explained, are the 
natural symptoms of certain occuncnces There must be 
f ountless indications of the course of Providence, for the 
most part unobserved, the meaning of only a few having 
become known to men His opponents argued, “if all 
events are foreordained, divination is superfluous”, he 
leplied that both divmation and our behaviour undei the 
warnings which it affoicls are included in the chain of 
causation Even heie, liowevei, the bent of the system 
is apparent Tiey weie at pains to insist upon purity of 
heart and life as an indispensable condition for success in 
prophesying and to enlist piety in the service of moiality 
Middle IVhen Chrysippus died (01 143 = 208-204 bc) the 
Stoa structure of Stoic doctiine was complete With the 
Middle Stoa we enter upon a peuod at first of compara- 
tive inaction, afterwards of internal refoim Chrysippus’s 
immediate successors were Zeno of Taisus, Diogenes of 
Seleucia (often called the Bahyloman), and Antipatei 
of Tarsus, men of no originality, though not without 
ability , the two last-named, however, had all their enei- 
gies taxed to sustain the conflict with Caeiteades ( t ^ v ) 
This was the most formidable assault the school evci 
encountered, that it suivived was due more to the fore- 
sight and elaboiate precautions of Chiysippus than to any 
efforts of that “pen-doughty ” pamphleteei, Antipater 
(icaAa/io^Soas), who shrank fioni opposing himself m pei- 
son to the eloquence of Carneades The subsequent his- 
tory testified to the importance of this controversy The 
special objects of attack were the Stoic theory of know- 
ledge, their theology, and their ethics The physical basis 
of the system remained unchanged but neglected, all 
creative force or even original lesearcli m the departments 
of physics and metaphysics vanished Yet problems of 
interest bearing upon psychology and natural theology con- 
tinued to be discussed Thus the cycles of the world’s 
existence, and the universal conflagiation which teimmates 
each of them, excited some doubt Diogenes of Seleucia 
18 said to have wavered in Ins belief at last , Boethus, one 
of his pupils, flatly denied it He regarded the Deity as 
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the guide and upholder of the world, watching over it from 
the outside, not as the immanent soul within it, for 
according to him the world was as soulless as a plant 
We have here a compiomise between Zeno s and Aiistotle’s 
doctimes But in the end the univeisal conflagration was 
handed down without question as an article of belief It 
is clear that the activity of these teacheis was chiefly 
directed to ethics they elaborated fresh definitions of the 
chief good, designed either to make yet clearei the sense 
of the formulas of Chrysippus or else to meet the more 
urgent objections of the New Academy Carneades had 
emphasized one striking apparent inconsistency • it had 
been laid down that to choose what is natural is man’s 
highest good, and yet the things chosen, the “ first objects 
according to nature,” had no place amongst goods 
Antipatei may have met this by distinguishing “the 
attainment” of primary iiatuial ends from the activity 
directed to then attainment (Pint , Coinvi Fot ,27, 14, 
p 1072 E) , but, eailiei still, Diogenes had put foiward his 
gloss, VIZ, “ The end is to calculate lightly in the selection 
and rejection of things according to natui e ” Arcliedemus, 
a contemporaiy of Diogenes, put this in plainer teims 
still “ The end is to live in the peifoimance of all fitting 
actions ” (rdvra to, KaSiji( 0 VTa IwitsAowtos Now it is 
highly impiobable that the earlier Stoics would have 
sanctioned such inter pi eta tiona of then dogmas The 
meie perfoimaiice of relative oi imperfect duties, they 
would have said, is something neithei good noi evil , the 
essential constituent of human good is ignored And 
similai criticism is actually passed by Posidonius “ This 
is not the end, but only its necessaiy concomitant , such a 
mode of expression may be useful for the lefutation of 
objections put foiwaid by the Sophists ” (Oainoades and 
the New Academy?), “but it contains nothing of moiality 
or w’ellbeing” (Galen, De Plac Ihji}! Plat , p 470 K) 
There is every ground, then, for concluding that wo have 
here one concession extorted by the assaults of Carneades 
Por a similar compiomise there is express testimony 
“good repute” (eiio^la) bad been regarded as a thing 
wholly indifferent lu the school down to and including 
Diogenes Antipatei was forced to assign to it “ positive 
value,” and to give it a place amongst “ things prcfeired ” 
(Cic , De Fill , 111 57) These modifications were letained 
by Antipater’s sticcessois Hence come the inci eased im- 
poitaiice and fuller tieatment which fiom this time for- 
ward fall to the lot of the “external duties ” ((ca^ij/covra) 

The iigoui and consistency of the oldei system became sen- 
sibly modified 

To this lesult another important factoi contributed The 
In all that the older Stoics taught theie breathes that sage 
enthusiasm for righteousness in which has been traced the 
earnestness of the Semitic spiiit, but nothing piescnts 
mote forcibly the pitch of then moral idealism than the 
doctrine of the Wise Man All mankind fall into two 
classes, — the wise or viituous, the unwise or wicked, — 
the distinction being absolute He who possesses virtue 
possesses it wliole and entiie, he who lacks it lacks it 
altogether To be but a hand’s-bieadtli below the suiface 
of the sea ensures drowning as infallibly as to be five 
bundled fathoms deep Now the wise man is drawn as 
perfect All he does is right, all Ins opinions are true , he 
alone is fiee, rich, beautiful, skilled to govern, capable of 
giving 01 receiving a benefit And Ins happiness, since 
length of time cannot increase it, falls in nothing short of 
that of Zeus In coiitiast with all this, we have a picture 
of universal depravity Now, who could claim to have 
attained to the sage’s wisdom ? Doubtless, at the first 
founding of the school Zeno himself and Zeno’s pupils 
weie inspired with tins hope ; they emulated the Cynics 
Antisthencs and Diogenes, who never shrank out of 
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modesty from the name and its responsibilities But the 
development of the system led them giadually and leluct- 
antly to lenonnce this hope, as they came to realize the 
arduous conditions involved Zeno indeed could hardly 
have been denied the title confeired upon Epicurus 
Cleanthes, the second Heicules,” held it possible for man 
to attain to virtue From anecdotes recoided of the tucks 
played upon Aristo and Sphaeius (Diog Laer, vii 163, 
117) it may be inferred that the foimer deemed himself 
infallible in his opinions, i « , set up for a sage , Peissus 
himself, who had exposed the pieteusions of Aiisto, is 
twitted with having failed to confoim with the perfect 
generalship which was one tiait of the wise man, when he 
allowed the citadel of Corinth to be taken by Aratiis 
(Athen , iv 103 D) The tiait of infallibility especially 
pioved haid to establish when successive heads of the 
school seriously difiered m then doctrine The piospect 
became daily more distant, and at length faded away 
Chiysippus declined to call himself oi any of liis contem- 
poraiies a sage One or two such manifestations there 
may have been — Sociates and Diogenes ^ — but the wise 
man was raier, he thought, than the phcemx It his suc- 
cessors allowed one or two more exceptions, to Diogenes 
of Seleucia at any rate the sage was an nniealized ideal, 
as we learn from Plutarch {De Comm F'ot, 33, 1076 B), 
who does not fail to seize upon this extreme view Posi- 
donius left even Socrates, Diogenes, and Antisthenes in 
Modifi the state of pi ogress towards virtue Although theie was 
cations in the end a reaction from this extreme, yet it is irapos- 
tice™ the heaiing of all this upon a practical 

system of morals So long as dialectic subtleties and 
exciting polemics afforded food foi the intellect, the gulf 
between theory and practice might be ignored But once 
let this system be presented to men in earnest about right 
living, and eager to profit by what the} aie taught, and 
an ethical reform is inevitable Conduct for us will be 
separated from conduct foi the sage We shall he told 
not always to imitate him Theie will be a new law, dwell- 
ing specially upon the “ external duties ” requited of all 
men, wise or unwise , and even the suflfieiency of viitue for 
our happiness may be questioned The introducer and 
expositor of such a twofold morality was a remarkable 
man Born at Ehodes c 185 b o , a citizen of the most 
flourishing of Creek states and almost the only one which 
yet letained vigour and freedom, Panaetms lived for years 
in the house of Scipio Africanus the younger at Eome, 
accompanied him on embassies and campaigns, and was 
perhaps the first Greek who in a private capacity had any 
insight into the working of the Eoman state or the 
character of its citizens Later in life, as head of the 
Stoic school at Athens, he achieved a reputation second 
only to that of Chrysippus He is the earliest Stoic 
author from whom we have, even indiiectly, any considei- 
able piece of work, as hooks i and ii of the J)e O'Sims 
are a rklimfe^ in Cicero’s fashion, of Pansetms “Upon 
External Duty” (orept rov KaOiljKovros) 

Stoioisia The introduction of Stoicism at Eome was the most 
m Eome momentous of the many changes that it saw After the 
first sharp collision with the jealousy of the national 
authorities it found a ready acceptance, and made rapid 
progress amongst the noblest families It has been well 
said that the old heroes of the republic were unconscious 
Stoics, fitted by their narrowness, their stern simplicity, 
and devotion to duty for the almost Semitic earnestness 
of the new doctrine In Greece its insensibility to art 
and the cultivation of life was a fatal defect , not so with 
the shrewd men of the world, desirous of qualifying as 
advocates or jurists It supplied them with an incentive 
to scientific research lu archaeology and grammar, it 
penetrated jurisprudence until the belief in the ultimate 
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identity of the yns geniitiiii with the law of natme 
modified the praetor’s edicts for centuries Even to the 
prosaic religion of old Eome, wuth its narrow original 
conception and multitude of burdensome rites, it became 
in some sort a support Scsevola, following Paueetius, 
explained that the prudence of statesmen had established 
this public institution in the service of oidei midway 
between the errors of popular superstition, and the barren 
truths of enlightened philosophy Soon the influence of 
the pupils reacted upon the doctrines taught Of specula- 
tive interest the oidmaiy Roman had as little as may be , 
for abstiact di&cussion and contioveisy be cared nothing 
Indifferent to the scientific basis oi logical development of 
doctiines, he selected from various waters and from dif- 
ferent schools what he found most serviceable All had 
to be simplified and disengaged fiom technical subtleties 
To attract his Eoman pupils Pametiiis would naturally Pansetius. 
choose simple topics susceptible of ihetorical treatment or 
of application to individual details He was the repiesen- 
tative, not meiely of Stoicism, but of Greece and Greek 
literatuie, and would feel piide in intioducmg its greatest 
masterpieces araongbt all that lie studied, he valued most 
the wiitings of Plato He admired the classic style, the 
exquisite pmity of language, the flights of imagination, 
but he admiied above all the philosophy He marks a 
leaction of the genuine Hellenic spirit against the nairow 
austeiity of the fiist Stoics Zeno and Chiysippus had in- 
troduced a lepellent technical terminology , their writings 
lacked every grace of style With Pansetms the Stoa 
became eloquent he did his best to improve upon the 
uncouth words in vogue, even at some slight cost of accu- 
racy, cy , to discard Trpoijyycvov foi eiiypijo-Tor, or else de- 
signate it “ so-called good,” or even simply “ good,” if the 
context allowed 

The part Panretiua took in philological and lustoiical studies n 
chaiacteustic of the man }Ye kiiov imicli of the lesiilta of these 
studies , of ius philosophy technicall} ve kiiov veiy little He 
iMote only upon ethics, uhoie histoucal knowledge would he of 
use Oiates of Malliis, one of Ins teacheis, aimed at fulfilling the 
high functions of a " cntio ” according to his own definition,— that 
the cntic must acquaint himself vitli all lational knowledge 
Panaitius was competent to pass judgment upon the critical 
“divination” of an Aiistaichus (who was perhaps himself also a 
Stoic), and took an interest in the lestoution of Old Attic foms to 
the text of Plato Just then theie had been a movement towards 
a wulei and nioie liberal education, by which even contemporary 
Epicuieans weie affected Diogenes the Babylonian had wiitten 
a tieatisc on language and one entitled The Laws Along with 
giammai, which had been a pionunent bianch of study undei 
Chiysippus, philosophy, historj, geogiaphy, chionology, and kin- 
dred subjects came to be recognized as fields of activity no less than 
philology proper It has been recently established that Polybius 
the historian was a Stoic, and it is cleai that he was gieatly influ- 
enced by the form of the system which he learned to know, iii the 
society of Seipio and his friends, ftom PamEtiiis ^ Hoi is it im- 
piohahle tliat works of the latter served Cicei o as the ongmals of his 
Dc Eepuihea and de Legihis ^ Thus the gulf between Stoicism 
and the latei Cynics, who weie peisistently hostile to culture, could 
not fail to be widened 

A wave of eclecticism passed ovea all the Gieok schools in the 1st Eolechc- 
century n c Platonism and scepticism had left undoubted traces ism 
upon the doctiine of such a refoimei as Pametuis He had doubts 
about a general conflagration , possibly (he thought) Aristotle was 
light in affiiming the eternity of the pieseiit older of the world 
He (loubted the entire system of divination On these points his 
disciples Posidonius and Hecato seem to have i eveited to orthodoxy 
Blit m ethics his innovations weie more suggestive and feitile He 
separated wisdom as a them etio viitue fiointhe other three which 
ho called practical Hecato slightly modified this showing that 
precepts {deup^fiara) aie needed for justice and temperance also, 
he made them scientific viitues, icscrviiig for liis second class the 
unscientific \iitne [cl06cipijTos of courage, togeliier with 

^ Hirzd, Xlnlersucli , ii p 841 sg Polybius’s rejection of divina- 
tion IS decisive See, g y , his explanation upon natural causes of 
Scipio the elder’s capture of Hew Carthage, “ by the aid of Heptune, 

X 11 {ef X 2) P Yoigt holds that in vi 5, 1, rmv Irepon w 
^iXoffo^uv IS an allusion to Paiuetius 

* This, at least, is maintained by Sohmeke) 
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liealtTi, strength, and such like “excellencies ” Further, Panietins 
had maintained that pleasute is not altogethei a thing mditferent 
there is a natural as ivell as an unnatural pleasure But, if so, it 
would tollow that, since jileasme is an emotion, apathy or eiadica 
tioii of all emotions cannot be nnconditionallv required The gloss 
he put upon the definition ol the end uas “a life m accoulance 
uith the promptings given us by natuie” , the terms are all used 
by older Stoics, hut the individual natuie {riiur) seems to he 
Posi emphasized Fiom Posidonius, the last repiesentative of a com 
domus prehensile study ot natuie and a subtle eiiidition, it is not surplus 
ing that fl e get the follou ing definition the end is to live m con 
tem[)lation of the leality and older of the universe, promoting it 
to the best of our poivei, and navei led astray hy the iiiational part 
of the soul The heterodox phiase nilh which this definition ends 
points to innovations m psychology w'hich were undoubtedly real 
and important, suggested by the difficulty of maintaining the 
essential unity of the soul Pametins had lefeiied two faculties 
(those of speech and of reproduction) to animal impulse and to 
the vegetative “natuie” (^uo-is) lespectively Yet the oldei 
Stoics held that tlus <pi(rts was changed to a true sonli^vx^) at 
birth Posidonius, unable to explain the emotions as “judgments ’ 
or the efticts ot judgments, postulated, like Plato, an irrational 
principle (including a concupiscent and a spuited element) to 
account foi them, although he suboidmated all these as faculties 
to the one substance of the soul lodged in the heart This w'as 
a serious departure from the piinciples of the system, facilitating 
a return ot later Stoicism to the dualism of God and the woild, 
reason and the niatioual pait in mac, which Chiysippushad stiiveii 
to surmount ^ 

Yet in tliegeneial approximation and fnsion of opposing views 
which had set in, the Stoics faicd fai better than iival schools 
Their system became best known and most widely used by indi- 
vidual eclectics All the assaults of the sceptical Academy had 
failed, and within fifty yeais of the death of Caineades lusdegenei- 
ats suecessms, unable to hold then ground on the question of the 
cuteuon, had capitulated to the enemy Antioehiis of Ascalon, the 
professed lestoiei of the Old Academy, taught a medley of Stoic 
and Peripatetic dogmas, winch he boldly asseited Zeno had fiist 
bon owed fi om lira school The w ide diffusion of Stoic phi aseology 
and Stoic modes ot thought may ho seen on all hands,— in the 
language ot the ITew Testament writeis, in the compeiulions 
“histones of philosophy” industiiously cii ciliated by a host of 
writeis about this time [cf H Diels, Doxograph Gricci) 

The later The wiifcings of the later Stoics have come down to ns, 
Stoics if not entire, in great part, so that Seneca, Cornutus, 
Persms, Lucan, Epictetus, Marcus Aurelius are known at 
first hand They do not profess to give a scientific exposi- 
tion of doctrine, and may therefore be dismissed somewhat 
briefly (see Epictetus and Aurelius) We learn much 
more about the Stoic system from the scanty fragments of 
the fiist founders,^ or even from the epitomes of Diogenes 
Laertius and Stobseiis, than from these writers They tes- 
tify to the restuction of philosophy to the practical side, and 
to the increasing tendency, ever since Pansetius, towards a 
relaxation of the rigorous ethical doctrine and its approxi- 
mation to the form of religious conviction This finds 
most marked expression in the doctrines of submission to 
Providence and universal philanthropy Only in this way 
could they hold their ground, however insecurely, in face 
of the religions reaction of the first century In passmg to 
Eome, Stoicism quitted the school for actual life The fall 
of the republic was a gam, for it leleased so much intellec- 
tual activity from civic duties The life and death of Cato 
fired the imagination of a degenerate age in which he stood 
out both as a Roman and a Stoic To a long line of illus- 
trious successors, men like Pdetus Thrasea and Helvidius 
Prisons, Cato bequeathed his resolute opposition to the 
dominant power of the times , unsympathetic, impractic- 
able, but fearless in demeanour, they were a standing le- 
proach to the corruption and tyranny of their age But 

^ Works of Posidonius and Hecato have served as the basis of 
extant Latin treatises Cicero, Be Dimnatione, perhaps Be Natum 
Beorum, j , ii , comes in pait from Posidonius, Cicero, BeFimlm, 
III , and, Seneca, Be Benejiais, i -iv , from Hecato, who is also the 
source of Stohffius, Ed Bill , ii 110. C/. H H Fowler, Banmi d 
Mecatoms Fragmenta, Eobb, 1885 
^ Cf Q. Wachsmuth, Gommenfaiiones 11 de Eenom Oiiiensi et 
Oleanthe Assio, Gottingen, 1874 Bagnet’s Chrysippus, Louvain, 
1822, 13 unfoitunately veiy incomplete 
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when at first, under Augustus, the empire restored order, 
philosophy became bolder and addressed every class in 
society, public lectuies and spiritual direction being the 
two foims in which it mainly showed activity Books of 
direction weie written by Sextius in Greek {as afterwaids 
by Seneca in Latin), almost the only Roman who had the 
ambition to found a sect, though in ethics he mainly 
followed Stoicism His contemporary Papirius Pabianus 
was the populai lecturer of that day, producing a poweiful 
eftect by his denunciations of the manners of the time 
Under Tiberius, Sotion and Attains were attended by 
crowds of hearers In Seneca’s time there was a piofessoi, 
badly attended it is true, even in a provincial town like 
Naples At the same time the antiquarian study of Stoic 
writings went on apace, especially those of the earliest 
teachers,— Zeno and Aiisto and Cleanthes 
Seneca is the most piominent leadei in the direction Seneca 
winch Roman Stoicism now took His penetrating 
intellect had mastered the subtleties of the system ot 
Chrysippus, but they seldom appear m his works, at least 
without apology Incidentally we meet theie with the 
doctiines of Pneuma and of tension, of the corporeal natuie 
of the viitues and the affections, and much more to the 
same effect But his attention is claimed foi physics 
chiefly as a means of elevating the mind, and as making 
known the wisdom of Piovidence and the moial govern 
ment of the world To leconcile the w'ays of God to man 
had been the ambition of Chiysippits, as we know fiom 
Plutaich’s ciiticisms He aigued plausibly that natuial 
evil was a thing indifferent, — that even moral evil was 
requiied in the divine economy as a foil to set off good 
The leally difficult pioblem wdiy the prosperity of the 
wicked and the calamity of the just weie peimitted iindci 
the divine goveinment he met in various ways some- 
times he alleged the forgetfulness of higher powers , some- 
times befell back upon the necessity of these contrasts 
and grotesque passages in the comedy of human life 
Seneca gives the true Stoic answer in his treatise On Fro- 
mdence the wise man cannot really meet with misfoitune , 
all outward calamity is a divine instrument of tiaining, 
designed to exercise his poweis and teach the woild the 
indifference of external conditions In the soul Seneca 
recognizes an effluence of the divme spiiit, a god in the 
human frame , m virtue of this he maintains the essential 
dignity and internal freedom of man in eveiy human 
being Yet, in staking contrast to this orthodox tenet 
IS his vivid conception of the weakness and miseiy of 
men, the hopelessness of the struggle with evil, whether 
m society or in the individual Thus he describes the 
body (which, after Epicuins, he calls the flesh) as a meie 
husk or fetter or prison of the soul , with its departiiie 
begins the soul’s true life Sometimes, too, he writes as if 
ho accepted an iirational as well as a rational pait of the 
soul In ethics, if theie is no novelty of doctrine, theie is 
a surprising change in the mode of its application The 
ideal sage has receded , philosophy comes as a physician, 
not to the whole but to the sick We learn that there are 
vauous classes of patients in “ piogress ” (TrpoKOTrr/), %e,oxx 
their way to virtue, making painful efforts towards it 
The first stage is the eradication of vicious habits evil 
tendencies are to be corrected, and a guard kept on the 
coirupt propensities of the reason Suppose this achieved, 
we have yet to struggle with single attacks of the 
passions irascibility may be ciued, but we may succumb 
to a fit of rage To achieve this second stage the impulses 
must be teamed in such a way that the fitness of things 
indifferent may be the guide of conduct Even then it 
remains to give the will that property of rigid infallibility 
without which we are always liable to err, and this must 
be effected by the teaming of the judgment. Other 
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peculiarities of the later Stoic ethics are due to the con- 
ditiou of the times In a time of moral corruption and 
oppressive rule, as the eaily empire repeatedly became to 
the privileged classes of Roman society, a general feebng 
of insecurity led the student of philosophy to seek in it a 
refuge against the vicissitudes of fortune which he daily 
beheld The less any one man could do to interfere in the 
government, or even to safeguard his own life and prop- 
erty, the more heavily the common fate pressed upon all, 
levelling the ordinary distinctions of class and character 
Driven inwards upon themselves, they employed their 
energy in severe self examination, or they cultivated resig- 
nation to the will of the universe, and towards their fellow- 
men forbearance and forgiveness and humility, the virtues 
of the philanthropic disposition With Seneca this resig- 
nation took the form of a constant meditation upon death 
Timid by nature, aware of his impending doom, and at 
times justly dissatisfied with himself, he tries all means of 
reconciling himself to the idea of suicide The act had 
always been accounted allowable in the school, if circum- 
stances should call for it indeed, the first three teachers 
had found such circumstances in the infirmity of old age 
But their attitude towards the “way out” (llaytoyi/) of 
incurable discomforts is qmte unlike the anxious senti- 
mentahsm with which Seneca dwells upon death 
[uson- From Seneca we turn, not without satisfaction, to men 
of sterner mould, such as Musonius Rufus, who certainly 
deserves a place beside his more illustrious disciple, 
Epictetus As a teacher he commanded universal respect, 
and wheiever we catch a glimpse of his activity in these 
perilous times — whether banished by Nero, or excepted 
from banishment by Vespasian, as the judicial prosecutor 
of that foul traitor Eguatius Celer, or as thrusting himself 
between the ranks of Vespasianists and Vitellianists, to 
' preach conciliation on the eve of a battle — ^he appears to 
advantage His philosophy, however, is yet more con- 
centrated upon practice than Seneca’s, and in ethics he is 
almost at the position of Ansto Viitue is the sole end, 
but virtue may be gained without many doctiines, mainly 
by habit and training Epictetus testifies to the powerful 
hold he acquired upou his pupils, each of whom felt as if 
Musonms spoke to his heart Amongst a mass of his 
practical precepts, we come across an original thought, the 
famous distinction between “ things lu our power,” « e , 
our ideas and imaginations, and ‘^things beyond our 
power,” , the course of events and external advantages 
The practical lesson drawn from it is, that we must school 
ourselves to accept willingly the inevitable 
Ipic- In the hfe and teaching of Epictetus this thought boie 
abundant fruit The beautiful chaiacter which rose 
supeiioi to weakness, poverty, and slave’s estate is also 
presented to us m the Discourses of his disciple Airiau 
as a model of religious resignation, of foibearance and love 
towards our brethren, that is, towards all men, since God 
IS onr common father With him even the “physical 
basis ” of ethics takes the form of a religious dogma, — the 
providence of God and the perfection of the world We 
learn that he regards the Sai/xoiv oi “ guardian angel ” as 
the divine part in each man , sometimes it is more nearly 
conscience, at other times reason His ethics, too, has a 
religious character He begins with human weakness and 
man’s need of God whoso would become good must first 
be convinced that he is evil Submission is enforced by 
an argument which almost amounts to a letractation of, 
the difference between things natural and things contrary 
to nature, as understood by Zeno Would you be cut off 
from the universe '2 he asks Go to, grow healthy and 
rich But if not, if you are a part of it, then become 
resigned to your lot Towards this goal of approximation 
to Cynicism the later Stoics had all along been tending. 


Withdrawal from the active duty of the world must lead 
to passive endurance, and, ere long, complete indifference 
Musonius had recommended marriage and condemned 
unsparingly the exposure of infants Epictetus, however, 
would have the sage hold aloof from domestic cares, 
another Cynic trait So, too, in his great maxim “ bear 
aud f 07 bear,” the last is a command to refrain from the 
external advantages which nature offers 

Epictetus is marked out amongst Stoics by his renuncia- Aure- 
tion of the world He is followed by a Stoic emperor, M 1^“®- 
Aurehus Antoninus, who, though in the woild, was not 
of it The Meditations give no systematic exposition of 
belief, but there are many indications of the religious spirit 
we have already observed, togetlier with an almost Platonic 
psychology Following Epictetus, he speaks of man as 
a corpse bearing about a soul , at another time he has 
a threefold division — (1) body, (2) soul, the seat of impulse 
(TTveufiarlov), and (3) vovs or intelhgence, the proper ego 
In all he writes there is a vein of sadness the flux of all 
things, the vamty of hfe, are thoughts which perpetually 
recur, along wuth resignation to the will of God and for- 
bearance towards others, and the religious longing to be rid 
of the burden and to depart to God These peculiarities 
m M Antoninus may perhaps be explained in harmony 
with the older Stoic teaching , but, when taken in con- 
nexion with the rise of Neoplatonism and the revival of 
supeistition, they are certainly significant None of the 
ancient systems fell so rapidly as the Stoa It had just 
touched the highest point of practical morality, and m a 
generation after M Antoninus there is hardly a professor 
to be named Its most valuable lessons to the world were 
preserved m Christiamty , but blie grand simplicity of its 
monism slumbered for fifteen centuries before it was re- 
vived by Spinoza 

Aiieiaftwfi —The best modern antliority IS Zellei, PM d Gnech , 

111 pt 1 (3d ed, 1880),— Eng tiansl Sfozcs, by Eeichel (1879), and 
Edcctws, by S E. Alleyne (1883) Of the 214 mmbeis to which 
the bibliogiaphy of Stoicism extends in Ueberweg-Hemze, Onind- 
ussdei Qesch der Pint (7th ed , 1886), may be cited F Ravaisson, 

Essai siir Stouwne, Pans, 1866 , M. Heinze, Die Ldhre mm 
Logos, Oldenbuig, 1872, H Siebeok, Untersuckungen mi Phil d, 
Gneclun, Halle, 1878, and Qeseh d Psyehologis, i 2, Gotha, 1884, 

R Hiizel, “Die Entwieklung der stouoh Phil in Untermeh- 
vngen zu Ciceros Schnften, ii pp 1-666, leipsic, 1882 , Ogereau, 

Essai sur le Sysibine des Stoteieiis, Pans, 1885, L Stem, Die Psy- 
chologic der Stoa,, i , Berlin, 1886 (R D E ) 

STOKE'XJPON-TRENT, a market-town and municipal 
and parliamentary borough of Staffordshire, is situated on 
the Trent, on the Tient and Mersey Canal, wheie it unites 
with the Cauldon Canal, and on the London and North- 
Western and North Staffordshiie railway lines, 2 miles 
east of Newcastle-under-Lyme, and 15 north of Stafford 
It is connected with Buislem and other places by steam 
tramway The principal public buildings are the town- 
hall (1835), with assembly rooms, the new market-hall 
(1883), the Minton memorial building (1858), containing 
rooms for ait and science classes, the free library and 
museum (1878), and the North Staffordshiie infirmary, 
founded in 1815 and lemoved to its present site in 18S8 
A cemetery 21 acres lu extent was laid out in 1883 
There are statues of JoSiah Wedgewood (1863) and of 
Oolm Minton Campbell (1886) The head offices of the 
North Staffordshire Railway Company are in the town 
Stoke has no antiquarian interest, and owes its importance 
to the poicelam and earthenware manufactures It may 
be regarded as the ceutie of the “Potteries” district 
Stoke was created a parliamentary borough in 1832, with 
two members, but by the Act of 1885 a large part of this 
went to form the new borough of Hanley The population 
of the municipal borough (formed in 1874, with an area 
of 1660 acres) was 19,261 in 1881, the area has since 
been increased to 1720 acres The population of the 
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parliamentary borougli (atea 9081 acieij) m 1871 was 
130,985, and in 1881 it was 152,391, tke population of 
the boiougli as adjusted in 18bd, ivliicli letuins only one 
member, is estimated at 65,000 

STOLBEPtCl, 01 SroiiumPG, an mJastiial and mimii" 
town in rilienisli Prussia, is situated on tte YicTit, 7 miles 
east ot Aii-ia Cbajjelle It is tbe centie of a 7eiy active 
and laned mdustiy, ei^poitmg its produce to all parts ol 
the w Olid The leading bianch. is metal-workmg, whicli is 
here carried on in impoitant zmc, biass, and non foundiies, 
smelting-ivorlcs of various hinds, puddling and lolling works 
and manufdctoiies of needles, pins, and othei metal goods 
The ore is mostly found in the miuBb aionnd the town, 
but some is imported from a considerable distance In oi 
near the town theie aie also laige chemical works, glass- 
works, a mirroi-factory, and vaiious minoi establishments 
Extensive coalmiues in the neighbouihood piOMde the 
enormous supply of fuel demanded by the various mdus- 
tiies The population in 1885 was 11,811 

The industiial piospeiity of the town Vds founded la the middlo 
of the I7t]i century bj Fiench leligions icfngfifts, ivho intioduLed 
the ait of biass-fomidiug An ancient castle ui the town is popii 
larly bebeied to have been a huntiug-lodge of diailemagne 

STOLBERG, Count Cheistian- (1748-1831), Qeiman 
poet, ivas boia at Hamburg on the loth Octobei 1718 
His father, Count Christian Guuthci, was a pii\y councillor 
m Denmaik Stolbeig studied at Gottingen, where he 
formed one of a “Dichteibund,” which afterwards became 
famous It included, besides Stolberg and his brother, 
Boie, Burger, Miller, Voss, Holty, and Leisewitz In 1777 
he became an official in the civil service at Tiemsbuttel in 
Holstein, and maiiied Louise, the countess of Reventlow, 
whose beauty he had often celebiated in his verses He 
resigned his office in 1800, and afterwards lived upon his 
estate in Schleswig He died January 18, 1821 

Stolberg was not a poet o£ high oiigmolity, but in some of liis 
poems he gaie vigoioiis evpiession to sinceie and ardent feelmg 
lie e’ccelleJ, too, m the utteiance of gentle and delicate sentiment 
Much of his woik appealed in association with that of bis hi othei, 
whose genius w as boldei and nioie mpitssu e than his own They 
publibhed togethei a volume of poems in 1779, and StIiauspulG 
mit Ohoicn in 1787, then object m the lattei woik being to levivo 
a love for the Gieek diama The drimas contiibiited to this 
volume by Chiistian Stolberg aie J5cilscKar and Utanes In 1815 
the hiotheis issued a volume oi Vato landmlio Oiduhti Chiistian 
Stolberg was the sole authoi of Ocd.'uJiU rtUb chm OneehtscTien 
(1782) and of a tian&lahou ot the woiU of Sophodes (1787) All 
ins poetical woiks aie intluded in the Wala de) Btudo Stolberg 
(20 vols , 1S20-25) 

STOLBERG, Count Feedebick Leopolu (1750-1819), 
the brother of the preceding, was born on the 7tb Novomboi 
1760, at Bramatedt in Hoktem Like Ins bi other he 
studied at Gottingen, and was a member of the “Dichter- 
bund” In 1776 he went to Copenhagen as ambassador 
of the prmce-bishop of Lubeck, and in 1789 he was sent 
to Beilm as the ambassador of the king of Henmait 
TTis first wife, whom he bad married m 1782, having died, 
he married the Countess Sophia von Redein in 1790, and 
in the following yeai he was apipointed president of the 
government ol the piinco-bishop at Entm In 1800 he 
lesigned hia office, and at Munster joined the Chmch of 
Rome, taking with him all the membeis of his family 
except his eldest daughter Agnes, who had maiiied Count 
Ferdinand von Stolberg-Wernigei ode Stolberg’s fuends 
and admiiers were astonished by his conversion to the 
Roman Church, and he was hotly attacked by Yoss, whose 
intervention gave use to a bitter eontroveisy After his 
change of faith Stolberg issued an elaborate GeschuMe dcr 
Religion Jesu Chnst'i, m which he hardly even attempted 
to wute with impartial judgment He died near Osna- 
bnick on the 6th December 1819 
In association with his biothei he pnhhshod GfedlicAtc , ScJiad 
spiekmit Ghoreii , and Fatejlatuhsclu Ocdidite lie also wiote | 


la/jileii (1784), a senes of &atiies on the vices and piejudices of his 
time , and he ti insl itid the Iliad, soaie of Plato’s dialogues, foui 
tiagejies ol uCsch}!!!^, ard Ossiau’s poenjs Among liis piose 
wiitmgs leav be mentioned Die Insd, a lomancc (1788), Eine 
Iteise Dt ulaJilatul, de/ Ikdicn, und Siuilien (1794-), and 

his Zebc/i Alfj od’s fhf, fjiosboii (1815) He was a master of many 
foiini, of pioctical and lu his best pciiod ho piodiiced a 

strong impie&siou on hi& coutempoiaiiLS bv his passion foi natiae 
and fieedom 

Biogiiplnes of .Stolbeig h«e been written by Kicolovlus, Menge, VViedel, 
Ilenncf. milJ mbsen 

ETOLP, 01 Stole®, an ancient trading town m the bleak 
coast plain of eastern Pomerania, Piussm, is situated on the 
Stolpe, 10 miles from the Baltic Sea and 64 miles to the 
west of Dautzic The laige church ot St hlaiy, with a 
lofty towei, dating from the 14th centmy, the Renaissance 
castle of the 16th centmy, now used as a prison, and one 
of the ancient town gates restored in 1872 aie memoiials 
of the time when Stolp was a piospeious member of the 
Hanseatic League The manufacture of ambei articles, 
tobacco and cigais, cigai -boxes, &c , with some iion- 
lounding, linen-weavmg, and salmon-fishmg in the Stolpe, 
are the chief industiial occupations of the inhabitants, who 
ako cany on trade in giain, cattle, spiiits, fish, and geese 
Scolpmunde, a fi&hing-village and summer resoit, at the 
month of the iivei, is the port of Stolp The population 
of Stolp in 1885 was 23,431 (in 1816 5260), about 600 
being Roman Catholics and about 1000 Jews 

Stolp, mentioned in the lltli cantuiy, leceived town lights in 
1273 Fiom the 14th to the 16tli cejituiy it was a inoinbei of tho 
Hanseatic League Until 1637, w hen it passed to Biaiideubuig, the 
town was geueially in the possession of the clukos ot Poineiaiiia 

STOMACH See Digestive Oegans 
STOMACH, Diseases of the Only the inoie com- 
mon and serious varieties of gastiic disease can be here 
refeiied to The majority of them exhibit, as then most 
marked and sometimes then only featuio, the symptoms 
of Dyspepsia (qv) Hence the diagnosis of the foims 
of stomach disease is frequently a matter of much difficulty 
Neveitheless a careful consideiatiou of the histoiy and the 
manifested phenomena of a given case may often lead to a 
collect identification of its nature The present notice 
refeis in general terms to the most prominent symptoms 
which usually cliaiacteiizc the chief gastric disoideis 

Tho stomach is liable to inllainmatoiy aflections, ot which the 
condition of catauh, oi niitution of its mucous inGinbinie, is the 
most frequanl and most icadily locogmzod This may exist in an 
acoto Ol a chioiiic foim, and depends upon sonic condition eithei 
local Ol geneial, which piocluccs a congested state of tho ciicula- 
tion m the walls of the stomach 

Aciote GasiiiL Cedanh may aiiso fiom vinous cansos, of which 
the most imjioitanfc aie — (1) comtitiitional conditions, such as the 
gouty or iheumatic, oi an inheiited tendency to uiitabihty of the 
digestive oigans, (2) eiiois m diet, pai Lieulaily excessive rpiantity, 
indigestible quality, iinpeifectninstitaUon, extiemesof tempeiatuie 
of the food, toMo agents, especially alcohol, in excess, oi food in a 
state of decomposition, (3) atmospheiio influences, as ajipeaia evi- 
dent fiom its tendency to occm in veiy waim oi veiy cold weather 
or in the case of sudden tcmpeiatnie alternations 

The chief cliango tlie stomach uiideigoGfl aifects its mucous 
membiano, which is in a state of oongestiou, either ihioughout oi 
inpaits It is moiethan piobable that this condition piocluccs 
an tilteiation in the seeieting function of the oigaii, and that its 
peptic juices become less potent, the effect of whicli will he to letaid 
the piocess of digestion and favour tho occuiieiice of decomposi- 
tion and feimeutation m its contents, thus aggiavatmg the oiigiiial 
ovd Tho symptoms aie those well known as chaiacteuzing an 
acute “hihoiis attack,” consisting iii loss of appetite, sickness oi 
nausea, and headache, fiontil or occipital, often accompanied with 
guldiness The tongue is iiiiied, the bieath fcetid, and Iheie is 
liaui Ol discomfort in tho legion of the stomach, with sour eiucta- 
tions, and fieqiieiitly vomiting, flist of food and then of bilions 
mattei An attack of this kind tends to subside in a few days, 
especially if the exciting cause be lemoved Sometimes, howevei, 
the symptoms lecui with supIi fiequcncy as to load to the more 
aeiious clnonic fonn of tho disease 

The tieatment beais lefeiencc, in the first place, to any known 
souicB of initalion, winch, if it exist, may bo expelled by an emetic 
01 puigative This, lioweyei, is seldom necessary, since vomiting 
is Usually present Toi the lehef of sickness and pain the sucking 
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of ice and countei-iiiitatiun o'vci the icgion of the stomach aie of 
service Fuither, lemedies ■whitli exeicise a sootliing effect upon 
an iriitable mueous membiane, such as bismutli oi weak alkaline 
fluitlSj and along iiith these the use of a light milk diet, aie usually 
sulhcient to lemove the sjmptoms 
Oil! 0 tilt, Gi/st/ic Catdi ih may lesult fiom the acute oi may aiise 
independently It is not unfiequentlj connected uitli antecedent 
disease in other organs, such as the lungs, heart, Ii\ei, oi kidncjs, 
and it IS specially common m peisons addicted to alcoholic excess’ 
In this foim the textuic of the stomach is moie stiiously aflected 
than m the acute It is permanently in a state of congestion, and 
its mucous membrane and muscular coat undeigo thickening and 
othei changes, ivhich, besides maikodly afleeting the function of 
digestion, may lead to stiictuie of the pyloric oiifiee of the stomach 
and its lesults, to be siibseciuently lefeiied to The symptoms aie 
those of dyspepsia in an aggiavated foini (see Dyspepsia), of A\hicli 
disconifoit and pain aftei loocl, ivitli distension and fiequently i oniit- 
mg, are the chief , and the tieatment must he conducted in lefeienee 
to the causes guing use to it The carcM legulation of the diet 
(see Dietetics), both as to the amount, the quality, and the mtci- 
vals between meals, demands special attention Of medicinal 
agents, bismuth, aisenic, nux vomica, and the mineial acids aie all 
of acknowledged efheacy, as are also prepaiations of iiepsm 

Ulcci oj- the Stomcuh (gastiic ulcei, peifoiating ulcei) is of not 
unfiequent occuiience, and is a disease oi much giaauty Its causes 
aie piobably not fully unclei stood, aet the following points may 
be regaided as geneially admitted ~(1) that the disease is twice 
as common in iemales as in males, and that it is found to affect 
domestic seivants more fiequently than any otbei class , (2) that 
it ocems foi the most pait in early life, the peiiodfiom twenty 
to thirty mcludirig the gieat majoiity of the cases, (3) that it 
appears to be connected in many instances withAmpaument of the 
circulation m the stomach and the foimatiou of a clot in a small 
blood-vessel (tliiombosis) , (4) that such an occunence may arise m 
connexion with an impoverished state of the blood (amemia), which 
IS actually the condition present in many of the cases, but that it 
may also aiise fioru diseased blood-vessels, the result of long con- 
tinued cataiih, 01 from the luitation and debihtatmg effects of hot 
or cold substances 

It IS held that when any such obstiuction takes place in a blood- 
vessel the nutrition of a limited area of the stomach is cut off, and 
the part is apt to undergo disintegiation ail the moie leadily fiom 
the lull esisted action of the gasti ic ] uices upon it Hence an ulcei is 
foi med This ulcer is usually of small size (J to 1 inch in diametei), 
of round oi oval foim, and tends to advance, not superficially, but 
to penetrate thiough the coats of the stomach Its most usual site 
is upon the posteiioi wall of the iippei oi lessei ciuiature of the 
stomach and neai to the pyloiic outice It maj' undeigo a healing 
piooess at any stage, m wluoh ease it may leave but little tiaco of 
its existence, while, on the othei hand, it may in the couise of 
cicatrizing produce such an amount of contraction as to lead to 
stiictuie of the pyloius But, again, peifoiatiou may take place, 
Avhich in most cases is quickly fatal, unless pieviously the stomach 
has become, as it may, adheient to another organ, W which the 
dangerous effects of this occunence may be aveited Usually there 
IS but one ulcer, but sometimes theie arc more 
The symptoms to which this disease gives use are often exceed- 
mgfy indefinite and obscuie, and in some cases the diagnosis has 
been first made out by tbe sudden occurrence of a fatal peifoiation 
Generally, however, there aie ceitain evidences more oi less distmct 
which tend to indicate the probable presence of a gastiic ulcer 
Fust among these is pain, which is m some measuie piesent at all 
times, but is maikedly increased aftei food This pam is situated 
eithei in fiont, at the low ex end of the sternum, oi fully moie 
commonly behind, about the middle of the back Sometimes it 
19 felt at one or botb sides It is often extiemely sevexe, and is 
usually accompanied with much tendeiness to touch, and also with 
a sense of oppression and inability to weai tight clothmg The 
pam is piobably laigely due to the active movements of the 
stomach set up by the piesenee of the food Accompanying the 
pam there is fiequently wmiting, eithei veiy soon aftei the food is 
swallowed or at a later period This tends m some measuie to 
lelieve the pain and discomfoit, and in many instances the jiatient 
rather encourages this act Tomiting of blood (hsematemesis) is a 
fiequent symptom, and is most important diagnostically It may 
show itself either to a slight extent, and in the form of a blown or 
coffee-like mixture, or as an enormous dischaige of pure blood of 
dark colour and containing clots The source of tbe blood is some 
vessel 01 vessels which the ulceiative process has xuptured Blood 
is also found mixed with the discharges from the bowels, lendenng 
them dark and taiiy looking The general condition of a patient 
with gastric nicer is as a rule that of ill-health, showing pallor, 
more oi less emaciation, and debility The tongue presents a red 
irritable appeaiance, and tlieieis nsudlly constqiation of the bowels 
The course of a ease of gastuc ulcer is very variable In. some 
matances it would appeal to be acute, making lapid progress to a 
favourable or unfavourable teimination In. most, howevei, the 


d^tase IS chiouic, labhng foi months oi jeais, and m those cases 
wheie theuleeis aiemiiltipleor of extensive size incomplete healing 
may take place and i elapses of the sy mptoms occui Irom time to 
time Ulcers aie sometimes present and give use to no marked 
sjmjitoms, and it has occui led to the writei to see moie than one 
instance of this kmd where fatal peifoiation suddenly took place, 
and where examination leiealed the existence ot long- 
standing ulceis which could not qiossibly bave been made out by 
any exideuces fuinisbed duimg life While gastric ulcei is always 
to be legardtd is a dangerous disease, its temunation, in the great 
majoiity of cases, is m itcovciy It frequently, howeiei, leaves 
the stomach in a delicate tonditioii, necessitating the utmost caie 
as legal ds diet Occasionally, though raiely, the disease proves 
fatal by sudden hiemoiiliage but a fatal lesult is moie frequently 
due to peifoiation and the extiusion of the contents of the stomach 
into the peiitoiicdl cavity, in which case death usually occurs iii 
fiom twelve to foi ty-eight horns, cithei fiom shock oi fiom pen 
tomtis Should the stomach become adheient to anothei oigan, 
and fatal perfoiation be thus pievented, tlieie may lemain as the 
lesult of this a pel manent condition of dyspepsia, owing to mtei- 
leiencc with the natuial movements of the stomach during diges 
tion , while again stiicture of the py loins and consequent dilatation 
of the stomach is an occasional lesult of the cicatiization of an ulcei 
in its neighhouihood 

Of piime impoitance lu the treatment of this disease is the caieful 
adjustment of the diet, the conditions existing in the stomach 
obviously leciuiiing that the food admmisteied should be of as 
bland and soft a chaiacter as possible Of all substances milk 
foims the most suitable aliment, and, while there may be instances 
in which it fails to agree, even when mixed vuth lime watei oi 
pietuonsly boiled, these are compaiatively few The peptonized 
foods oiigiually suggested by Sii AVm Eobeits of Manchestei are 
fiequently found of much seivice in tins disease Light soups as 
well as milk may sometimes be administered in tins way with 
benefit The quantity, the mteivals between the times of ad 
ministiation, and the tempeiatuie, as well as the quantity, of the 
food demand caieful attention In seveie cases, wheie the pie 
seuce of food m the stomach gives use to much suftcimg, nomisli 
ment by the bowel may be given foi a time w ith great advantage 
Of medicinal lemedies the most serviceable aie laige doses of 
bismuth, vuth which it may be necessaiy to conjoin small doses ot 
opium 01 of hydrocyanic acid foi the lelief of pam The caieful 
administration of nitiate of sihei has been recommended as a 
means of piomoting the healing of the ulceis, but this end is pio 
bably moie leadily accomplished by the lemedies and especially by 
the method of diet alieady lefeiied to, combined with lest "When 
hcemorrhage occui s it is relieved by ica and by such styptics as 
gallic acid, eigot of lye, lead, alum, ic , while in the diead event 
of perfoiation the only means of affoiding relief is opium 

Gance') of the Stomach is one of the most common foims of luteinal 
canceious disease It occuis for the most pnit in peisons at or 
after middle life, and m both sexes equally Heieditary tendency 
may not unfrequently be traced 

The most common vaiieties of cancer affecting the stomach aie 
seuihus, medullaiy, and colloid, and the parts affected aie usually 
the inlet oi outlet oiilices , but the moibid process may spread 
widely in tlie stomach wall "When in the neighbomhood of tbe 
pyloius a stiictuie is fiequently pi odueed as the disease advances 
The cancerous giowth usually commences in the submucous tissue, 
but as it pjrogiesses it tends to ulceiate through the mucous mem 
brane, and in this piocess hsemorihage and heeniateniesis may 
occur Tho symptoms of this disease are m many instances so 
mdefimte as to lendei the diagnosis foi a long time conjectural 
They are mostly those of dyspiepisia, with more oi less qiain, dis 
comfoit, and vomiting, paiticularly after meals The vomited 
matters are often of coffee-ground appeal ance, due to admiztuie 
with blood, but copious liEematemesis is loss ft equent than m cases 
of gastiic ulcei The patient loses flesh and strength and soon 
comes to acqmie the cachectic aspect commonly associated with 
cancel The diagnosis is lendeied all the more ceitain when, as 
is frequently the case, a tumour can be detected on examination 
over 1he region of the stomach, but theie aie many instances wlieie 
no such evidence is obtained and wheie the nature of the disease 
IS left to be made out by the age of the patient and by the inti act- 
able and progressive chaiactei of the symptoms Cases of cancer 
of the stomach advance with moie or less lapidity to a fotal 
teimination, which is usmlly quickest in the medullaiy foim In 
most instances death takes place m from six to twelve months 
The tieatment can only be palliative, but much lelief may often 
be afforded by a caieM attention to diet, by the tieatment appli- 
cable to dilatation of the stomach, and by the use of opium 

Stricture of the Tylorus may, as has been alieady indicated, lesnlt 
fiom the vaiious moibid conditions affecting the stomach to which 
refeience has been made, namely, cataiih, ulcer, and cancer By 
whatevei means pi odueed, the effect is an obstruction to the trans- 
mission tbiough the pyloric orifice into the intestines of the con- 
tents of tbe stomach, the occurrence of dilatation of the organ, with 
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■weakening of its 'walls, and tlie consequent accumulation and fei 
mentation of partially digested food Tins condition gi\es use to 
much discomtort, heartbiiiii, and pain, and to the occiiiience every 
fe-w days of a copious vomiting of fermenting material, in which 
may be found on microscopic examination the fungoid groivths of 
Sarcina and TotuIsb ‘VYith. the continuance of the disease the 
symptoms tend to increase and to near out the patient’s strength, 
since little or no assimilation is possible, and death sooner or later 
takes place fiom inanition Foi a long time this condition was 
regarded as ineuiable in every case, till the method of treatment, 
oiigmally suggested by Kussmaul, of washing out the stomach 
daily or less fiequently was found to yield lemarkably beneficial 
results in almost all cases, and, in many instances of non-canceious 
disease, to accomplish an actual cure This plan of tieatment is 
now largely resorted to, and it Has proved to be a valuable addition 
to the therapeutics of gastuc diseases (J 0 A ) 

STONE, a market-town of Staffordshire, England, on 
the liver Trent, and on the North Staffordshire Eailway, 
7 miles south of Stoke and 7 north of Stafford Part of 
the walls remain of an abbey which dates from the foun- 
dation of a college of canons ui 670 The present church 
was opened in 1 750 The inhabitants are employed chiefly 
in shoemakiug, but malting, brewing, and tanning are also 
carried on The population of the urban sanitary district 
(estimated area 1000 acres) was 5669 m 1831 
STONE See Vesical Diseases 
STONEHENGE, one of the most remaikahle examples 
of the ancient stone circles, is situated in Salisbury Plain, 
Wiltshire, about 7 miles north of Salisbury It consists 
of two circles and two ovals with a large stone in the 
centre The outer ciicle, about 300 feet in circumference, 
IS composed of upiight stones about 16 feet in height and 
18 feet in circumference, with others of similar size placed 
horizontally on their tops Oiiginally theie were thirty 
uprights and thirty imposts, but now only seventeen 
uprights and seven imposts retain their position The 
inner circle, which is about 9 feet distant from the outer 
circle, consisted originally of forty single stones, much 
smaller in size, and, unlike those of the outer circle, 
showing no evidence of having been hewn The larger of 
the ovals was composed of five pairs of tiilithons standing 
separate from each other, and rising gradually m height 
from east to west Only two of these now remain entire , 
one of the uprights of the grand central tiilithon has 
fallen, and is broken in two pieces , the impost though 
fallen is entire, and the other impost is 9 feet out of the 
perpendicular, anothei trilithon fell outwaid on the 3d 
June 1797 , and of a third one of the upiiglits is still 
standing, the other upright and the impost having in their 
fall been hioken into thiee pieces The innei oval con- 
sisted originally of nineteen stones, of which theie are 
remains of eleven, tapering in form and taller than those of 
the inner circle In the centre of the smaller oval is the 
supposed altar stone, 15 feet lu length The whole is 
surrounded by a vallum and ditch about 370 yards in 
circumference Prom the noith-east an avenue, marked 
by a bank and ditch on each side, pioceeds for a distance 
of 594 yards, after which it divides into two branches, 
one going eastwards up a hill between two groups of 
barrows, and the other noith -west wards about 300 yards 
to the cursus orraee-couise The cuisus, which is enclosed 
between two parallel banks and ditches running east and 
west, IS a mile and 176 yaids in length, with a breadth of 
110 yards There is a smaller cursus a little to the 
north In the avenue there is a cromlech or bowing-stone 
16 feet in length, called the Fiiar’s Heel, and in a line with 
it, within the area of the work, there is a large piostrate 
stone on which it is supposed the victims were immolated 
Barrows lie around on all sides 
Stonehenge is fust mentioned by Nennius, in the 9th centuiy, 
who asscits that it was elected m eommemoiation of the 400 
nobles vlio weie tieaclieioiisly slam neai the spot by Hengist in 
472 A similai account of its oiigm is given in the tnads of the 
Welsh balds, where its erection is attiibiited to King Meilm, the 
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suceessoi of Vortigem Inigo Jones, in his work on Stonehenge, 
published in 1655, endeavouis to prove that it was a temple of the 
Komans, but latei wnteis of autlioiity are generally agreed that it 
IS of Diuidical oiigin, although theie are diffeiences of opinion as 
to its piobable date, some placing it at 100 years before Chiist 
an il others m the 5th centmy It seems most piobable that 
the inner circle and inner oval, constructed of smaller stones of 
gianite, winch must have been bi ought from a distance, is of 
eailiei origin than the outei ciicle and oval 
Among numeious ivuting’s on Stonehenge maybe mentioned Stonehenge and 
Ahm p, hj Ur William Stuktley, 1740 i epi mted in 1S40 , Da\ les s Celtic Researches, 
1804:, mdMpthologp of the Dtuids, ISW, Iloaie h Ancient )Ultshire,iol 
Biowne, An Illusti atton of Stonehenge and Aim v, 1823, the aiticle on Stonehenge 
in the Quarterly Review foi Julj ISeO, Long s Stonehenge and it\ Ban oics, 187G, 
Gidley, Stonehenge Viewed in the Light of Ancient History and Modern Observa- 
tion, 1877 

STONE MASONRY See Building, vol iv p 468 
STONINGTON, a borough and seaport of the United 
States, in New Loudon county, Connecticut, is situated 
on Long Island Sound, 139 miles from New York by the 
railway to Providence and Boston It is built on a narrow 
rocky point, and is a quiet quaint-looking town, largely fie- 
quented as a summei watering-place Its industries com- 
prise silk-thiowing and the manufacture of silk machmeiy, 
and it has a considerable interest in sealing Heie and 
theie may still be seen traces of the bombardment by the 
Bzitish undei Sir Thomas Hardy in August 1814 The har- 
bour IS protected by two bieakwateis , it is the tei minus 
of a daily line of steamers from New Yoik The popula- 
tion of the township was 6313 m 1870, and 7356 m 1880 
Settled in 1649, the borough was incoipoiated m 1801 
STORAGE, Stephen (1763-1796), dramatic composer, 
was born in London in 1763 His fathei, Stetano Storace, 
an Italian contiabassist, taught him the violin so well 
that at ten years old he played successfully the most 
difficult music of the day After completing his educa- 
tion at the Oonservatorio di Sant’ Onofiio at Naples, he 
produced his first ojpeia, Gh Sjmsi IlalcoMenU, at Vienna, 
in 1785 Heie he made the acquaintance of Mozart, in 
whose JV’b’T'c d^ Figcuio his sister, Anna Selina Storace, 
first sang the pait of Susanna Here also he pioduced 
a second opera, GLi Fqmvoci, founded on Shakespeare’s 
Comedy of My 07s, and a “ Singspiel ” entitled Mey Doctoy 
uyid der Apotheley But his greatest liiumphs were 
achieved in England, whitliei ho leturned in 1787 Aftei 
creating a favouiable impression by bunging out his 
“ Singspiel ” at Diiiry Lane, under the title of The Doctoy 
ayid tiie Apoihecayy^ Stoiace attained his fust groat success 
m 1789, in The Haunted Toiuey, a genuine English opera, 
which ran for fifty nights in succession, and retained its 
populaiity long aftei the opening of the picsont century 
No Song No Sujypey was equally successful iii 1790, and 
The Siege of Belgyade scarcely less so in 1791 The 
music of The Pirates, produced in 1792, was partly adaiited 
from Gli Eguivoei, and is lomarkablo as affoiding one of 
the earliest instances of the intioduction of a grand 
finale into an English opeia These woiks weie followed 
by some less successful productions , but I'he Chei olee 
(1794) and The IViree and the Deuce (1795) were very 
favouiably received, and the music to Colman’s play, 
The Iroyi Chest, fiist performed Maicli 12, 1796, cieated 
even a gieatei sensation than The Ilaimted Toiver This 
was Stoiace’s last work He caught cold at the rehearsal, 
and died in consequence, March 19, 1796 
The ehaiactei of Stoiace’s music is pi e-cminently English, bat 
his eruly intei course with Mo^ait gave him an iimnonse advantage 
ovei his contempoiaiies in his management of thooichestia, while 
foi the excellence of his method of wnting foi the voice lie was 
no doubt laigely indebted to the cbaimiiig vocalization of his 
sister Anna Tins lady, who has attained lasting honoiii as the 
oiigmal lepicsentativc of Susanna in Le Nozza di Figaio, was bom 
in London in 1766, completed hoi education at Yonico undei 
Sacchim, sang foi Mozait at Yicniia, and first appealed at tbe 
King’s Theatio lu London in 1787 Aftei contubuting gieatly to 
the success of r/ie Aiaim/flfl! Tower and hci biothoi’s latex opcias, 
she crowned a long and brilliant career by winning gieat lauiels at 
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the Handel Commemoration afWestminstei Abbey in 1791, retired 
from public life in 1808, and died August 24, 1817 Durmg her 
stay in Vienna she married John Abraham Fisher, a celebrated 
Tiolinist , but he used her so cruelly that she refused to bear his 
name, and in her will — bequeathing pioperty to the amount of 
£50,000 — styled herself "spinster ” 

STOKAX It has been eziilained in Incense (vol xii 
p 718) and Liquid ambar (vol ziv p 687) that the 
storax of commerce and. the pharmacopoeia (used as an 
emollient) is derived from the Oriental liquidambar tree 
The storax of the ancients, on the other hand, a solid gum 
which does not now occur in commerce, appears to have 
been the product of the beautiful white-flo’Rered shiub 
Btyyax officinalis, which is still common on Carmel and 
elsewhere in Syria It was much used as an incense, and 
formed an early and important article of Phoenician trade 
(see Movers, Phoniziei, ii 3 101, 223 sq) It is probable 
that the Greek word arvpa^ is of Semitic origin, lepresent- 
ing the Hebrew which the English version renders 
" balm ” (Lagarde, MiUheilungen, p 234 sq ) 

STOKK (A S Stoic, Germ Stoich), the Gicoma alba of 
ornithology, and, through picture and story, one of the 
best known of foreign birds , for, though often visiting 
Britain, it has never been a native or even inhabitant of 
the country It is a summer- visitant to most parts of the 
European continent, — the chief exceptions being Erance 
(where the native race has been destroyed), Italy, and 
Kussia, — breeding from southern Sweden to Spain and 
Greece, and being especially common in Poland ^ It 
reappears again in Asia Minor, the Caucasus, Persia, and 
Turkestan, but further to the eastward it is replaced 
by an allied species, 0 boyaana, which reaches Japan 
Though occasionally using trees (as was most likely its 
original habit) for the purpose, the Stork most generally 
places its nest on buildings,® a fact familiai to travelleis 
in Denmark, Holland, and Geimany, and it is neaily 
everywhere a cherished guest, popular belief ascribing 
good luck to the house to which it attaches itself ^ Its 
food, consisting mainly of frogs and insects, is gathered in 
the neighbouring pastures, across which it may be seen 
stalking with an air of quiet dignity , but in the season 
of love it indulges in gestures which can only be called 
grotesque, — leaping from the ground with extended wings 
in a kind of dance, and, absolutely voiceless as it is, 
making a loud noise by the clattering of its mandibles 
At other times it may be seen gravely resting on one leg 
on an elevated place, thence to sweep aloft and circle with 
a slow and majestic flight Apart from its considerable 
size, — and a Stork stands more than three feet in height, — 
its contrasted plumage of pure white and deep black, with 
its bright led bill and legs, makes it a conspicuous and 
beautiful object, especially when seen against the fresh 
green grass of a luxuriant meadow In winter the Storks 
of Europe retire to Africa, — some of them, it would seem, 
reaching the Cape Colony, — while those of Asia visit India 
A second species, with much the same range, but with 
none of its relative’s domestic disposition, is the Black 
Stork, G nigra, of which the upper parts are black, bril- 
liantly glossed with purple, copper, and green, while it is 
white beneath, — the biU and legs, with a patch of bare 
skin round the eyes, being red. This bird breeds in lofty 

1 In that country its nninhers are said to have greatly diminished 
since about 1858, when a disastrous spring-storm overtook the home- 
ward-hound birds The like is to be said of Holland since about 1860 

2 To consult its convenience a stage of some kind, often a cartwheel, 
is in many places set up and generally occupied by successive gener- 
ations of tenants 

® Its common Dutch name is Ooijevaar, which can be traced through 
many forms (Koolmann, Worterb d Ost/nes Sjprache, i p 8 smJ 
voce "Adebar”) to the old word Odeboro (“ the bnnger of good”) In 
countries where the Stork is abundant it enters largely into popular 
tales, songs, and proverbs, and from the days of ,SIsop has been a 
fhvourite in fable 
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trees, generally those growing in a large forest Two other 
dark-coloured, but somewhat abnormal, species are the 
purely African G ahdwiii, and the G episcopns, which 
has a wider range, being found not only in Africa but in 
India, Java, and Sumatra The Hew World has only one 
tiue Stork, G maguari,^ which inhabits South America, 
and resembles not a little the G boyaana above mentioned, 
differing therefrom in its greenish-white bill and black tail 
Both these species are very like G alba, but are larger, 
and have a bare patch of lecl skin round the eyes 

The Storks form the Pelargi of Nitzsch, as separated 
by him from the Herons and the Ibises, but all three are 
united by Prof Huxley in his group Pelwrgmnorykse 
The relations of the Storks to the Herons may be doubt- 
ful, but there is no doubt that the former include the 
Jabiru (vol xiii p 529) and its allies, as well as the 
curious genus Anastomus (with its lower mandible hol- 
lowed out so as only to meet the maxilla at the base and 
the tip), of which there are an African and an Asiatic 
species Two other remarkable forms probably belong 
to the Pelargi These are BalBmceps rex and Scopus 



Shoe-BiU or Whale-Headed Stork (After Wolf m Trans Zool Soc ) 
umbretta, each the sole member of its own genus, and 
both from Africa The former, first brought to Europe 
by Mr M Parkyns from the White Nile, was regarded by 
Gould, who described it in the Zoological Proceedings 
(1851, pp 1, 2, pi XXXV ), as an abnormal Pelican This 
view was disputed by Eemhardt {op cit, 1860, p 377), 
and wholly dispelled by Prof Parker lu the Zoological 

* This was formerly believed to have occurred in Europe, hut errone 
ously, as was shewn hy Schlegel {Rev Ontigue, p 104) 

XXII — 73 
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Tramachms (iv pp 269-351), fchougli these two authors 
disagreed as to its affinities, the first placing it with the 
Storks, the last assigning it to the Herons In singulaiity 
of aspect few birds stnpass Bcdeemceps, with its gaunt 
grey figure, some five feet in height, its large head sur- 
mounted by a little cm led tuft, the scowling expression of 
its eyes, and its huge hill in form not unlike a whale’s 
head — this last suggesting its generic name — but tipped 
with a formidable hook The shape of the bill has also 
prompted the Arabs to call it, according to then idiom, 
the '‘Father of a vShoe, ’ and it has been designated 
“ Shoe-bill ” in English ^ The other form that remains to 
be noticed is the Bcoptis imb) dta, of ornithologists, called 
the “Timbre” by Pennant This was discovered by 
Adauson the French traveller m Senegal about the middle 
of the last century, and was described by Brisson in 1760 
It has since been found to inhabit nearly the whole of 
Africa and Madagascar, and is the “Hammerkop” 
^Hammerhead) of the Cape colonists Though not laiger 
than a Eaven, it builds an enoimous nest, some six feet 
in diameter, with a flat-topped i oof and a small hole for 
eutiance and exit, and placed either on a tree oi a rocky 
ledge ^ The bnd, of an almost uniform blown coloui, 
uhghtly glossed with purple, and its tail haired with black, 
has a long occipital crest, generally home horizontally, so as 
to give rise to its common name It is somewhat sluggish 
by day, but displays much activity at dusk, when it will 
go through a senes of strange perfoimaaces In all the 
Storks, so far as is known, the eggs are white, and in 
most foims distinguishable by the gram of then shell, 
which, without being rough, is closely pitted with poie-like 
depressions (a k ) 

STOEMS See Meteoeologt, vol xvi p 154 
STOEY, Joseph (1779-1845), was born at Marble- 
head, Massachusetts, September 18, 1779, graduated at 
Harvard in 1798, and was admitted to the bar in Massa- 
chusetts m 1801 He was a member of the Demociatic 
liarty, then weak in Hew England but all-powerful in the 
rest of the Union , and his district made him its repre- 
sentative m Congress for 1808-9 In 1811 one of the 
associate justiceships of the United States supieme couit 
became vacant, and Stoiy was appointed to it, retaining 
the office for life Here he found his true sphere of work 
The traditions of the American people, their strong pre- 
judice for the local supremacy of the States and against 
a centralized government, had yielded reluctantly to the 
establishment of the fedeial legislative and executive in 
1789 The federal judiciaiyhnd been organized at the 
same time, but had never grasped the fall measure of its 
pioweis Soon after Stoiy’s appointment the supreme 
court began to bring out into plain view the poweis which 
the constitution had given it over State courts, and State 
legislation The leading place in this work belongs to 
Chief -Jus bice John Marshall, but Story has a very large 
^hare in that lemai liable series of decisions and opinions, 
from 1812 until 1832, by which the work was accom- 
plished In addition to this ho built up the department 
of admiralty law lu the United States courts, and his 
Gom'meiitanes on the American Constitution are still the 
leadmg authoiity on the interpretation of that inetiument 
He died at Cambridge, Massachusetts, wheie he was the 
head of the Harvard law school, Septembei 10, 1845 
See Stoiy’s Lije and LaUos of Joseph Sto'iy , Stoiy's Sfiscel- 
lanaoiis Worhs, Stoiy’s Commentaiws on the Consiiivizon of the 


^ Uiidei one oi othei of these names rt is mentioned by many African 
tiavaUezs , but ilie best account of it is tliat gjten by Yon Henghn 
{Orn Noulosi AfnhJs, pp 1095-1099) In I860 two living birds 
weie brouglit to England by Mi Petlienck and evlubited m tbe 
Zoological (Audens 

® Two figiucs of tbo nest are given by Holub and Yon Pelzeln 
{Beitr, Om Siidafnlccs, p 279) 
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United States, and a gieat number of standard law-books of which 
he was the author His supieme com t decisions aie m Crunch’s, 
■Wheaton’s, and Peters’s Beports, his uicuit decisions in Gallison’s, 
Mason’s, Sumner’s, and Story 's Reports 

STOTHAED, Chaeles Aueeed (1786-1821), antiqua- 
iian draughtsman, son of Thomas Stothard, noticed below, 
was bom m Loudon on July 5, 1786 Aftei studying in 
the schools of the Royal Academy, ho began, in 1810, his 
first historical pnece, the Heath ot Eichaid II in Pomfiet 
Castle Having taken a stiong interest from an early- 
period in the costumes of different ages and nations, he 
pubh&hed in 1811 the first pait of his valuable work, The 
Monumental Bogies of Great Bi itain He was appointed 
historical draughtsman to the Society of Antiquaries, and 
was deputed by that body to visit Bayeux, to make draw- 
ings of the well-known tapestry He was made a fellow 
of the society in 1819, and subsequently engaged in numer- 
ous journeys with the view of illustrating the works oi D 
Lysons 'While engaged in tiacing a portrait from one of 
the windows of the church of Beei-Ferreis, Devonshire, he 
fell and was killed on the spot (May 27, 1821) His widow 
(afterwards Mrs Bray), along with hei bi other, completed 
ins Monumental Efiyiet>, left unfinished at his death A 
biography, by his -widow, was published in 1833 
STOTHARD, Thomas (1755-1834), subject paiutei, 
was born in London on August 17, 1755, the sou of a 
well-to-do innkeeper lu Long Acie IJeing a delicate child, 
he was sent at the age of five to a lelative in Yoikshire, 
and attended school at Acorab, and aftei wards at Tad- 
castle and at Ilford in Essex Showing a tuin for diaw- 
ing he was appienticed to a draughtsman of patterns for 
biocaded silks in Sjutalfields, and during his leisuie hours 
he attempted illu&tiations to the works of his favounte 
poets Some of these diawings weie piaised by Haiiison, 
the editor of the Novelist^ & Lihraiy, and, Stothaid’s master 
having died, he resolved to devote himself to ait In 
1778 he became a student of the Eoyal Academy, of which 
he was elected associate in 1791, full academician in 1794, 
and hbianan in 1817 He mariied before ho was thiity, 
and it is lecoided that, after attending the wedding 
ceremony, he spent the aftei noon in quietly diawiug in 
the schools au^ on leaving, lequested a fellow student 
to accompany him “ to a family psuty ” “Do come,” he 
said, “ for I have this day taken uuto myself a wife ” Ha 
died in London on the 27th of Apiil 1834 
Among ln 3 eailioafc book illustiations am i)Iatc& ongiavecL foi 
Ossim and foi RolVs Poets , and in 17S0 lie became a icgidar con- 
tiibxitoi to the NooelisVs Lihaiy, foi which ho oxccuted one 
hnndied and forty eight designs, inolnding Ins olcvon admiiable 
illustiations to Beicquna TiJde and liis giaceiiil subjects fiom 
Claoissa and Si) Ohailes QianAison Soon liis Lancia wcao fnll of 
work, foi all eommisaions vvoio weloomo to him IIo contentedly 
designed xilates for pockcl-books, tickets foi concerts, illustrations 
to almanacs, poitiaita of popular pkyeis, — and into even the 
slightest and most tuvial skeiclics ho lufusod a giaco and distinc 
tion which icndoi tliom of value to the collector of the pie&ent 
time Among Ins more important saiios are the two set? of illustia- 
tiong to Jtohnson Osiisoe, and tlio plates to The Tilffnm’s Prog) ess 
(1788), to The Rape of the Loch (1708), to the woika of Gessner 
(1802), to Oo-wpei’s Poems (1825), and to The Decamoon, wlnla 
Ins figuie subjects m tlie supeib editions of Rogci’s Itahj (1830) 
and Foeins (1884) piovo that oven in latest ago lua fancy was still 
unexhausted and his hand hardly at all enfeebled He i& at his 
best in subjects of a domestic oi a giacefully ideal soit, the lieioic 
and -file tiagic weie beyond his poweis The designs by StoUiard 
have been estimated by Mr Woxiium to mimbei five thousand, and 
of these about tlireo thousand have been engraved His oil pictures 
are usually small in size, andiather sketdiy in handling Tlioir 
colouiing la often rich and glowing, being founded upon the prac« 
tice of Euhens, of wiioin Stothaid -was a gieat admirei He was a 
contiibutoi to Boydell's Shahespeme Gallery, but lus best known 
painting is tbo Procession of the Oanteibuiy Pzleums, the engraving 
from which, begun by Scliiavonetti and fimaliad by Heath, attamed 
an immense popnlaiity It was followed by a companion woik, 
the Ehtch of Bacon, which was drawn in sepia for the engraver, 
but was never earned ont in colour 
In addition to hia easel pictures Stothard adorned the grand 
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staircase of Buileigli House witli subiects of "War, Intemperance, 
and tlie Descent ot Oipheus in Hell (1799-1803), the mansion of 
Hafod, Hoitli AVales, nitli a series of scenes from Froissait and 
Monstrelet (1810) , the cupola of the uppei hall of the Advocates’ 
Libraiy, Edmbiiigh (now occupied bj the Signet Libiaiy), with 
Apollo and the Muses, and figures of iiocts, oiatois, &.c (1822) , 
and he piepaied designs for a fueze and other decoiations lor St 
James s Palace He also designed the magnificent shield pre- 
sented to the duhe of Wellington by the meichants of London, 
and executed with, his own hand a senes of eight etchings fiom 
the vaiioiis subjects wliieh adorned it 

An Intel estinif, but most indiscnmmateU eulogistic biography of Stothaid, bj 
Ilia daughtei in Inv Mis Biay, ivas published in Ibul 

STOURBRIDGE, a market-totvii of Woicestersliire, 
England, stands on an eminence on tlie south bank of the 
Stour, and on the Gieat Western Railway, on the borders 
of Stafioidshire, 4 miles south-tvest of Dudley and 10 
west of Birmingham A branch canal connects the town 
with the Stafiordshue and Worcesterohue Canal The 
Stour IS crossed by a railway viaduct elected in 1882 at 
a cost of <£13,835 The town possesses a coin exchange, 
a mechanics’ institute, an Edward VI grammar school, a 
Government school of art, and a blue-coat or hospital 
school The manufacture of glass was established in 
1556 by emigrants from Hungary, the place where they 
elected their manufactory being still known as Hungary 
Hill Valuable fire-clay is obtained in the neighbourhood, 
and a gieat variety of fine bricks are made There aie also 
large iron and leather woiks The town was originally 
called Bedcote, a name which the manor stdl retains The 
population of the urban sanitary district (area 450 acres) 
m 1871 was 9376, and in 1881 it was 9757 

STOVES AND FIREPLACES aie structures of iron 
and other materials in which fuel is burned for heating 
and ventilating apartments and for cooking food Follow- 
ing the primitive open hearth, the first separate heating 
apparatus used by Egyptians, Greeks, and Romans was 
the biazier, an open basin of metal in which charcoal 
was consumed The biazier is still in common use 
for industrial purposes, and in Continental countiies it 
i& widely employed both foi cooking and foi domestic 
heating The Romans further weie acquainted with the 
hypocanst, a separate chamber under the floor of the 
apartment to be heated (see Baths, vol iii p 434) In 
an improved foim of hypocanst, flues were provided which 
conveyed the heat and products of combustion to the 
floors of other apaitinents at some distance fiom the fire 
In the remains of Roman villas found m Britain the 
hypocanst is an invariable feature The introduction of 
chimneys into houses in the early part of the 14th 
centuiy opened the way to all modern improvements in 
the heating arrangements of apartments, and the efforts of 
inventois have been devoted to the securing of the thoiough 
combustion of the fuel used, and to the utilization of the 
maximum amount of heat theiefrom in the most healthful 
and agreeable manner Compare Smoke Abatement 

The stove oi close lange, as distinguished fiom the open fiie- 
place, distributes the laigest amount of heat fiom the fuel it bums 
In its simplest foim the common stove consists of a case of non, 
closed above, with its sole raised from the flooi on which it stands 
It has two small openings in one side, one on the level of the fiie- 
bais foi draught, and the other above foi supplying fuel , and on 
the opposite side the products of combustion are earned away by 
a flue-pipe passing into a cbimney In a moie complex form the 
height ol the case or body is inci eased, and a series of horizontal 
flues or spaces aie foimed inside, through which the heated air and 
smoke pass, thus extiaeting more thoroughly the heat before it 
enteis the chimney, and giving a greatly increased heating surface 
Such stoves oveidry the air in looms, and, when they are externally 
heated to a high degiee, floating particles are burned by falling on 
their surfaces, whence aiises the disagreeable stuffy smell almost 
inseparable from then use To mitigate this evil of overheating, 
linings of tiles, firebricks, and othei non-conducting materials are 
with great advantage lutioduced between the heated iron and the 
air of the apartment In ventilating stoves the outside casing of 
iron IS entirely protected from the direct action of fire by a lining 
of firebrick The inside is divided mto several spaces or flues, and 
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an diawn fiom without enters by a sepaiate flue, and passing 
thiough these spaces is heated and delneiecl into the apartment as 
a waim ciuient In another class, of which the gill stove is the 
tjqie, theie ladiates flora the fii e-case a lange of flanges oi gills a 
few inches apait, which conduct the heat outwaids and enoimously 
extend the heating sniface, counteracting at the same time the 
tendency to overheating Cooking stoves oi langes have in their 
centie a file space covered aho\e with a lemovable top-plate, m 
which aie ciicular openings wheieby the cooking \essels can be 
bi ought into duect contact wnth the file At both sides there aic 
one 01 moieconipaitments which foim ovens, and aiouiid these the 
heat flom the fire is earned by flues, oi at one side a watoi boiler 
may be placed, although geneially a high piessure boilei occupies 
a space immediately behind the fiie The flues which pas-s aiouiid 
all these spaces, and that also leading dnectly to the clmnney, aie 
contiolled by dampeis, so that the heat can be dnected along any 
desiied comse 

Both as a heating and cooking agent coal gas is now being 
largely used, and many forms of stoves have been devised to meet 
its pecnliai conditions as a gaseous fuel Gas stoves pieseiit the 
obnous advantages of cleanliness, compaiative flecdora fiom 
smoke, and immediate leadiness foi use, and the flame and heat 
are under the most perfect contiol Gas is used in open fiieplaccs 
as well as in stoves, a most efficient open heating aiiangement 
being that devised by the late Su Clias W Siemens, in which a 
combined fixe of charcoal and coal gas is made Small lamp stot es 
foi burning mineial oils are also in use , but they sliaie the senoiis 
disadvantage of certain simple gas stoves, from w hich the whole pro- 
ducts of combustion pass into the looni m winch they aie placed 

Pireplaces are entiiely open in fiont , they ladiate heat into the 
apartment , and flame, smoke, &c , pass diiect mto the chimney 
The lapid passage of the heated an into the chimney carries away 
a laige piopoitiou of the heat, and tins loss is partienlaily gieat in 
giatcs made entirely of iron In modem giates of good quality the 
sides and back of the file basket aie of fiie-buck, wluoli letains and 
tliiows out much heat In slow-combustion giates the fii e-basket 
IS set low on the hearth, and air is. admitted to the fuel only 
through the fiie-bais in flont The back of the giate slopes in 
towaids the health, wheie the fiio space is comparatively nan ow" 
By means ot a dooi sliding down ovei the front from the upper 
ait of the giate, the indraught of an can be modified at pleasnie 
n ventilating fiieplaces the fire-basket is of iron lined with flie- 
brick, and in the space between the back of the giate and the wall 
flues aie foimed which aie heated flora the lire Into these flues 
air fiom without is introduced, which, after being there waimed, 
passes into the apartment at suitable openings 

BTOW, John (1525-1605), liistonan and antiquaiy, 
was the son of Thomas Stow, a tailor, and was born m 
Loudon, in the paiisb of St Michael, Cornhill, in 1525 
His parents do not appear to have been iich, for liis father’s 
■whole rent for lus house and gaiden was only 6s 6d a 
yeai, and Stow himself in his youth went every morning 
to fetch the milk for the family from a farm belonging to 
the nunnery of Minories He learned the trade of Ins 
father, but jjossibly did not practise it much after he giew 
up to manhood In 1549 be “ kept house ” near the well 
within Aldgate, but afterwards beiemoved to Lime Stieet 
waid, where be resided till his death His first publication 
was A Summary of Englische Chonides in 1561, which 
was frequently reprinted, with slight variations, cluiing his 
lifetime Of the fust edition a copy was said to lia\o 
been at one time in the Grenville libiary In the British 
Museum there are at present copies of the editions of 
1567, 1573, 1587, 1590, 1598, and 1604 Stow having 
in his dedication of 1567 referred to the iival publication 
of Ricbaid Grafton in contemptuous terms, the dispute 
between them became extremely embittered Stow’s anti- 
quarian tastes brought him under ecclesiastical suspicion 
as a person “ with many dangerous and superstitious books 
mhis possession,” and in 1568 Graidal, bishop of London, 
caused his study to be searched An inventory 'was taken 
of certain books he possessed “ in defence of Papistry,” but 
he was apparently able to satisfy his interrogatois of the 
soundness of his Protestantism A second attempt to 
incriminate him in 1670 was also without result In 1580 
Stow published his Annales, a Generale ChromeU of 
England fi om Brute until the present yeaoe of Chut 1680, 
it was reprinted in 1592, 1601, and 1605, the last being 
continued to the 26th March 1605, or within ten days of 
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Ills deatli 3 editions “ amended” by Howes appeared in 
1615 and 1631 The work by winch Stow is best known 
IS bis Survey of London, published in 1598, not only 
interesting from the quaint simplicity of its style and its 
amusing desciiptions and anecdotes, but of unique value 
from its minute account of the buildings, social condition, 
and customs of London in the time of Elizabeth A second 
edition appeared in his lifetime in 1603, a third with addi- 
tions bj' Anthony Munday in 1618, a fourth by Munday 
and Dyson in 1633, a fifth with interpolated amendments 
by Strype in 1720, and a sixth by the same editor in 1754 
The edition of 1598 was reprinted, edited byW J Thoms, 
m 1842, in 1846, and with illustrations m 1876 Through 
the pationage of Archbishop Parker Stow ■was enabled to 
print the Floi es um of Matthew of Westminster 

in 1567, the Ch7Q7ucU of Matthew Pans in 1571, and the 
Histo? la £7 61715 of Thomas Walsmgham in 1574 At the 
request of Parker he had himself compiled a “ farre larger 
volume, ” but circumstances ■were unfavourable to its publi- 
cation aud the manuscript is noiv lost Additions to the 
previously published works of Chaucer were twice made 
through Stow’s “own painful labours ” in editions of 1561 
and 1597 A number of Sto'w’s manuscripts aie in the Har- 
ieian collection in the British Museum Some are in the 
Lambeth Library (No 306) , and from the volume which 
includes them were published by the Camden Society, 
edited by James Gairdnei, Thee F%fteentJir(Je7itury Gluon- 
ides, with Hi&toiical Memoranda hy John Stoure the Anti- 
quary, and ConUmyorary Notes of Octuirences written by 
kirn (1880) Stow’s literary labours did not piove veiy 
remuneiative, but he accepted poverty in a cheerful spirit 
Ben Jonson relates that once when walking with him Stow 
jocularly asked two mendicant cripples “ what they would 
have to take him to their order ” This favour he, howevei, 
obtained from King James, who in March 1604 authorized 
him and his deputies to collect “ amongst our loving sub- 
jects their voluntary contributions and kind gratuities,” 
and himself began “ the largesse for the example of others ” 
If the royal appeal was successful Stow did not live long 
to enjoy the increased comfort resulting from it, as he died 
on the 6th April following He was buried in the church 
of St Andrew Hndershaft, where the monument erected 
by his widow, exhibiting a teria-cotta figure of him, still 
remains 

STOWELL, William Scott, Bahon (1745-1836), one 
of the ablest and most accomplished of English judges, 
especially in international law, was born at Heworth, a 
village about four miles from Newcastle, on 17th Octo- 
ber 1745 His father was a “coalfitter” (or tradesman 
engaged in the transport of coal) , his mother was the 
daughter of a small tradesman, Atkinson by name, his 
younger brother John became the famous Lord Chancel- 
lor Ellon (q v ) Scott was educated at the Newcastle 
grammar school under the able tuition of the Rev Hugh 
Moises III February 1761 he gained a Durham scholar- 
ship at Corpus Christi College, Oxford, and was imme- 
diately admitted as a student of the university In 1764 
he graduated as bachelor of arts, and became first a pro- 
bationary fellow and then — as successor to Wilham (after- 
wards the well known Sir William) Jones — a tutor of 
University College In 1767 he took his M A degree In 
1772 he graduated as bachelor of civil law. As Camden 
readei of ancient history he rivalled the reputation of Black- 
stone (1774) Although he had joined the Middle Temple 
in 1762 (June 24), it was not till 1776 that Scott devoted 
himself to a systematic study of law In 1779 (June 
23) he giaduated as doctor of civil law, and, after the 
customaiy “year of silence," commenced practice in the 
ecclesiastical courts His professional success ■was rapid 
In 1783 he became registrar of the Court of Faculties, and 


-^B T E 

.in 1788 judge of the Consistory Court and advocate- 
* general, in that yeai too receiving the honour of knight- 
hood, and in 1798 he was made judge of the High Court of 
Admiralty Sir William Scott twice contested the repre- 
sentation of Oxford university, — in 1780 without success, 
but successfully in 1801 He also sat for Downton m 
1790 Upon the coronation of George IV (1821) he was 
raised to the peerage as Baion Stowell After a life o£ 
distinguished judicial service Lord Stowell retired from 
the bench,— from the Consistoiy Court in August 1821, 
and from the High Court of Admiralty in December 
1827 His mental faculties became gradually feebler m 
his old age, and he died on January 28, 1836 Lord 
Stowell was twice married, — on April 7, 1781, to Anna 
Maria, eldest daughter and heiress o£ John Bagnall of 
Early Court, Beiks, aud on April 10, 1813, to the dowager 
marchioness of Shgo By his first marriage he had four 
childien, of whom two (a son and a daughtei) died in 
infancy, a third (a son) died unmarried in middle life, 
while the eldest (a daughter) was twice married and sur- 
vived her father 

Loid Stowell’s judgments are models alike of literary execution 
and of judicial leasoning His style is chaste yet not iiioinate, 
nei vous without abruptness, and peifeclly adjusted in eveiy instance 
to the subject with winch he deals His decisions in the cases of 
Daliymple r Daliymple (Di Dodson’s Report) aud Evans v Evans 
(1 Hagg , 35) — fiom then combiued foice and grace, fiom the 
steadiness with winch eveiy collateial issue is set aside, fiom then 
subtle insight into human motives, and fiom the light which they 
cast on the philosophy and daik liistoiy of marriage law'— deseive 
and will lepay attentive peiusal Loid Stowell composed ■with 
gieat caie, and some of the MSS which lie levisod foi Haggaid 
and Phillimoio’s Reports weie as full of inteilinoations as a bill 
of the Lower House coirected by the Loids Stowell’s mind was 
judicial rathei than foxensic,— leasonmg, not os foi a dialectic 
victoiy noi so as to convince the paities on whose suit he was 
deciding, but only with sufficient clearness, fulness, aud foico to 
justify the decision at which he had ai lived 

The chief doctiines ot international law with the asseition and 
illustiation of which the name of Loid Stowell is identified aie 
these —the perfect equality and entiic indopondenco of all states 
(Le Louis, 2 Dod , 243)— a logical deduction fiom the Aiistinian 
philosophy and still one of the fundamental pnnciples of English 
jmispiudence , that the elementaiy lules of inteinational law bind 
even semi-baibaious states (Hiutige lians, 2 Rob, 325), that 
blockade to be binding must be effectual (The “ Betsey, ” 1 Rob , 93) , 
that thexe cannot be a legal wheie theie is no actual blockade, and. 
that contraband of wax is to bo detei mined by “piobablo destina- 
tion” (The “Jonge Maxgaietha,” 1 Rob , 18D) In the famous 
Swedish convoy case (The “Mann,” 1 Rob , 350, see too The 
“Recoveiy,”6 C Rob, 348-9) Lord Stowell, in defiance of the 
complaints of those greedy ciei chants who, as Pufendorf, himself by 
choice a Swedish avilian, tells us, caied not how things went pio- 
■vided they could but satisfy their thiist of gam, asseited that “a 
piize couit is a com t not meielyof the countiyin winch it sits 
hut of the law of nations ” “ The seat of judicial authority,” ho 

added, mwoids which have become classic, “is indeed locally Iieie, 
m the belligeient country, but the law itself has no locality ” 

The judgments of Loid Stowell weio, almost without exception, 
conflimed on appeal, aio to this day the international law of 
England, and have become piesiimptivo though not conclusive 
evidence of the international law of Amoiica “ I have taken care, ” 
wiote Justice Stoiy, “that they shall foim the basis of the maiitime 
law of the United States, and I have no hesitation m saying that 
they ought to do so in that of eveiy civilized countiy in the world ” 

See Townsend, Lives of Twehe Bvnnent Judges, vol ii , Quarterly Jleweu), 
vol Ixxr, IV E Snitees, Sleicti of Lords Siowell and Lldon, Ciaaay, first 
Platform of International Law , Decisions, 1>y Lodson and Ilaggaid 

STRABISMUS. See Ophthalmology, vol xvn p 785 

STRABO, the famous geographer and historian, was 
boin at Amasea m Pontus, a city which had been Hellemzed 
to a great extent Of his father’s family we know nothing ; 
but several of his mother’s relations, who were probably 
Greeks, had held important posts under Mithradates EueT- 
getes and his famous sou Mithradates Eupator Dorylaus, 
a distinguished general of Mithradates Euergetes, was the 
great-grandfather of Strabo’s mothei After the murder 
of that king, Dorylaus, who at that time was collecting 
mercenaries in Crete, where he had obtained the command 
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in a successful -war of the Cnossians against Gortyn, settled 
at Cnossus By Sterope, a Macedonian, he had a daughter 
and two sons, — Lagetas and Stratarchus Dorylaus had a 
brother Phileteerus, whose son Dorylaus was brought up 
with Mithradates Eupator This king, at the instance of 
his friend invited back to Pontus the family of Dorylaus, 
who was himself now dead, as was also his son Lagetas 
Strabo saw Stratarchus in extreme old age The daughter 
of Lagetas was the mother of Strabo’s mother Moaphernes, 
an uncle of Strabo’s mother, probably on the fathei’s side, 
was governor of Colchis undei Mithradates Eupator His 
mother’s father must have held an important position, for, 
seeing the impending downfall of the king, and also in 
angei against him for having put to death his kinsmen 
Tibius and Theophilus, he handed ovei fifteen forts to 
Lucullus In spite of this, with the rum of the king the 
fortunes of the family fell, since Pompey refused to latify 
the rewards promised by Lucullus 

Life — Though the exact date of Strabo’s birth is 
unknown, a close approximation is possible Chnton 
places it not later than 54 b c The most probable date 
lies between 64 and 62, since he speaks of certain events 
occurring at the former as “a little before my time,” 
whilst he describes an occurience in the latter yeai as “m 
my own time,” phrases which he uses elsewhere with great 
exactness in speaking of persons and events He received 
a good education in the Greek poets, especially Homer , 
he studied at Hysa under the grammarian Aristodemus, 
under Tyrannic the grammarian at Rome, under the 
philosopher Xenarchus either at Rome or Alexandria, and 
he had studied Aristotle along with Boethus (possibly at 
Rome under Tyrannic, who had access to the ^istotelian 
writings in Sulla’s hbrary) It is to be noted that from 
none of those teachers was he likely to learn mathematics 
or astronomy He was at Corinth in 29 BC, where he 
saw Octavian on his return from Egypt to celebrate his 
triumph for Actium He was in Egypt m 24 B c , and 
took the opportunity of ascending the Nile in company 
with the prefect iElius Gallus He was at Rome after 14 
A D , for he describes (v 236) as an eyewitness the place 
where the body of Augustus was burnt in the Campus 
He was still writing in 21 a d The date of his death is 
unknown Strabo’s statement that he saw P Servilius 
Isauricus has caused some difficulty This Servihus died 
at Rome in 44 b c at an advanced age Some suppose 
that Strabo confused him with P Servihus Casca, also 
called Isauricus, or some other distinguished Roman 
whom he had seen m Asia, but by his words he clearly 
means the conqueror of the Isaunans This difficulty 
only arises from an entirely unwarranted assumption that 
Strabo was on his way to Rome for the first time in 29 
BO "We have seen that he studied under Tyrannic in 
that city j if he did so after 29 b o Tyrannic must have 
been very old, which Strabo would probably have men- 
tioned, as he does in the case of Aristodemus Although 
he had seen a comparatively small portion of the regions 
which he describes, he had travelled much, as he states 
himself “Westward I have journeyed to the parts of 
Etiuria opposite Sardinia, towards the south from the 
Euxine to the borders of Ethiopia , and perhaps not one 
of those who have written geographies has visited more 
places than I have between those limits For those who 
have gone farther west have not gone so far eastward, 
and th"e case is the same with the regions between the 
northern and southern limits ” The fulness of his descrip- 
tion in certain places, contrasted with the meagreness and 
inaccuracy in others, seems to indicate that m the former 
cases he had actually visited the places, but that he is 
dependent on second-hand information for the latter He 
tells us that he had seen Egypt as fai south as Syene 
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and Philse, Comana in Cappadocia, Ephesus, Myla&a, Nysa 
and Hierapolis in Phiygia, Gyarus, and Populonia Of 
Greece proper he saw but little, he visited Corinth, 
Athens, Megara, and places in their vicinity, and perhaps 
Argos, although he was not aware that the ruins of 
Mycenee still existed , he had seen Gyrene from the sea, 
probably on his voyage fiom Puteoli to Alexandria He 
remained at the latter place a long time, probably amassing 
materials, and studying astronomy and matberaatics For 
nowhere could he have had a better means of consulting 
tbe works of historians, geographers, and astronomers, such 
as Eratosthenes, Posidonius, Hipparchus, and Apollodorus 
When and where he went from Egypt we know not It 
has been commonly assumed that he returned home to 
Amasea Eor this theie aie no grounds Probabilities 
are in favour of his having returned to Rome, where he 
undoubtedly lesided in his old age The place of his 
death is unknown, but, since we find him at Rome in what 
must in the couise of natuie have been the closing years 
of his life, it IS not unreasonable to suppose that theie he 
died Various passages m his work indicate that he held 
by the Stoic rule 

TFo?7;:s — His earliest writings were two (not one, as 
commonly stated) historical works now lost, which he 
himself describes (xi 616) as his Eistoiical Memoirs and 
his Continuation of Polybius There can be no doubt but 
that these were two distinct works , for he speaks (ii 7 0) 
of having treated of the exploits of Alexander in his 
Memoiis, a topic which could not liave found a place in 
a work which began where that of Polybius ended (146 
B c ) Accoidmg to Suidas, the continuation of Polybius 
was in forty-three hooks Plutaich, who calls him “the 
Philosopher,” quotes Strabo’s Memoirs {Luc , 28), and cites 
him as an historian {Sulla, 26) Josephus, who constantly 
calls him “the Cappadocian,” often quotes from him, hut 
does not mention the title of the work 

The Geogiaphy is the most important woik on that 
science which antiquity has left us It was, as far as we 
know, the first attempt to collect all the geographical 
knowledge at the time attainable, and to compose a general 
treatise on geography It must not he regarded as nothing 
more than a new edition of Eratosthenes In general 
outline it follows necessarily the work of the last-named 
geographer, who had first laid down a scientific basis for 
geography on which his successors could not help building 
Strabo made considerable alterations, but not always for 
the better The three hooks of the older work formed a 
strictly technical geographical treatise Its small size 
prevented it from containing any such general description 
of separate countries as Strabo rightly conceived to fall 
within the scope of the geographer “Strabo indeed 
appears to he the first who conceived a complete geo- 
graphical treatise as comprising the four divisions of 
mathematical, physical, political, and historical geography, 
and he endeavoured, however imperfectly, to keep all 
these objects in view ” Moreover, the incidental historical 
notices, which are often of great value and interest, are all 
his own These digressions at times interrupt the sym- 
metry of his plan, hut Strabo had all the Gieek love of 
legendary lore, and he discusses questions relating to the 
journeymgs of Heracles as earnestly as if they were events 
within recent history He regarded Homer as the source 
of all wisdom and knowledge, and consequently accepted 
the Homeric geography in its entirety, as needing only 
proper explanation for the removal of all difficulties. On 
the other hand, he treats the work of Herodotus with 
undeserved contempt, and classes him with Ctesias and 
other “marvel-mongers”, and yet in some respects 
Herodotus had better infoi mation — for instance, in regard 
to the Caspian — than that possessed by Strabo himself 
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Again, )Strabo may "be censured for discarding tlie state- 
ments of Pytlieas respecting tte ’nest and north of Europe, 
accepted as they had been by Eratosthenes But in this 
he relied on Polybius, whom he might justly consider as 
having from hi& position at Rome far better means of 
gaming accurate infoimation about those regions A 
cutical sagacity far stronger than that of Strabo might 
well have eired at a time when the data for forming 
accmate judgments on such questions were so meagre 
and chaotic It must be admitted that the statements of 
Pytheas did not accord with the theory of Strabo just m 
those veiy points where he was at variance with Erato- 
sthenes He showed likewise an unwarranted scepticism 
in refeience to the island of Cerne on the west coast of 
Africa, which without doubt the Carthaginians had long 
used as an empoiium Strabo has been censured for not 
making a greater use of Roman authorities Although 
the Roman arms had opened up much of the north and 
west, he follows the Greek wiiters almost exclusively in 
hib clesciiption of Spain, Gaul, Britain, Germany, and even 
Italy Por, although he refers to CasaPs Gmimentanes 
once by name, and has evidently made use of them in 
othei passages, he but imperfectly availed himself of that 
woik He designed his geography as a sequel to his his- 
toucal writings, and it had as it were grown out of his 
historical mateiials Such materials were chiefly Greek 
We cannot i\onder if a man who at an advanced age has 
commenced a new woik utih 2 es his old material, and has 
not the energy to undertake fresh reseat ches Again, if 
Strabo amassed his material in the library of Alexandria, 
Greek authorities would naturally furnish the great bulk 
of his collections This involves the questions — When and 
where did he compose the work 1 He began it probably 
later than 9 b o Eor he says that, just as Alexander had 
opened up knowledge of the East, so the Roman arms had 
now opened up the geography of the “West as far as the 
Elbe This Drusus accomplished in 9 b o Strabo was 
still engaged on the work, or certain parts of it, in 19 a u , 
£oi he mentions in the fourth book the conquest of the 
Tauiisci as having taken place thirty-three years before , 
he also speaks, in the sixth book, of Germanicus, who died 
m 20 A D , as still alive, and in the seventeenth book he 
speaks of the death of Juba 11 (21 a d ) as a recent event 
As it is not probable that he wrote for the first time all of 
Ins work except the fiist three books between 19 and 21 
A D , we must not make use of these passages as data for 
determining the date of composition of the whole woik, or 
even of particular books, but rather ought we to regard 
them as inseitions. Strabo, as already pointed out, was at 
Rome after the death of Augustus (14 A r* } , in book vit 
290 and in book xui 609 he uses the terms “here ” and 
“hither” in reference to Rome It may be inferred fiom 
these passages that Strabo certainly revised, if he did not 
write, the entire work at Rome If he returned to Rome 
after a long sojourn m Alexandua, this explains the de- 
fectiveness of his information about the countries to the 
east of his native land, and renders it possible for him to 
have made use of the choiography of Agnppa, and to have 
obtained the few incidents from Roman sources which here 
and there appear in his work 
He designed the work for the statesman rather than for 
the student He therefore endeavours to give a general 
sketch of the character, physical peculiarities, and natural 
productions of each country, and consequently gives us 
much valuable information respecting ethnology, trade, 
and metallurgy It was almost necessary that in such an 
attempt he should select what he thought most important 
for description, and at times omit what we deem of more I 
importance With respect to physical geography, his ] 
work IS a great advance on all preceding ones Judged 
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by modem standards, his description of the direction of 
rivers and mountain-chains seems defective, but allowance 
must be made for difficulties lu procuring information, 
and foi want of accmate instruments In respect of 
mathematical geography, his want of high scientific train- 
ing was of no great hindrance He had before him the 
results of Eratosthenes, Hipparchus, and Posidonius The 
chief conclusions of astionomers concerning the spherical 
figure and dimensions of the eaith, its relation to the 
heavenly bodies, and the gieat circles of the globe the 
equator, the ecliptic, and the tropics— were considered as 
well established He accepted also the division into five 
zones , he quotes approvingly the assertion of Hipparchus 
that It was impossible to make real advances m geography 
without astronomical observations for determining lati- 
tudes and longitudes 

The work consists of seventeen hooks, of winch the seventh is 
impel feet The fiist two hooks foim a general inti oductioii , the 
next ten deal with Euiope, the foiu following with Asia, and the 
last with Afuoa The fust two books aie meant to compuse a 
general suivey of the piogiess ot geogiapliy flora the eaihest times 
down to his own day Unmethodical though they aie, ive owe to 
these hooks almost all we know ot the geogiaplucal systems of liis 
predecessois, especially that of Ei atosthenes Unfoitunately lie con- 
tents himself with disjointed cuticism of detail ins+ead of giving 
ns an oideily statement ol the pievioiis systems The fust hook 
begins with his claim to have geogiapliy legaided as a biaiich of 
philosophy, and he suppoits tins claim by enuineiating the philo- 
‘ sopheis who have studied it, hegnnnng liom Homei, as iiiools of 
I n hose knowledge he adduces his acqiminl'ince with the Ocean, the 
Ethiopians, and the Scythians This discussion ot Homei 's geogia- 
phy takes up moie than half the book Passing ovei the eaily goo- 
giapheis, not even mentioning Heiodotus, lie ceiisuiesEiatostheues 
foi using unieliable autlioiities, and loi casting doubts on the 
voyages of Jason and other caily navigatois Ho next ciiticizes 
the^iysical views of Eiatostlienos conceiiiing the changes in the 
earth’s surface, and especially the hypothesis, adopted tiom Strato, 
that by sudden disruptions of land the Euxiiio and Moditeiiaiicaii 
had become wmtod to the ocean, and bad sunk to tbou ineseut level, 
winch tlieory they supported by pointing to sea shells at places 
high above the sea This doctnne Stiabo iigditly io)ectecl, and 
releued such phenomena to those changes which with constant 
opieiation produce subsidences and elevations of the laud , and he 
quotes many instances of places engulfed by caitlnpiakes, the 
disappearance of some islands, and the appearing of otheis 
Hence he thinks it possible that even Sicily has been tin own up 
by the fines of Etna Sir C Lyell eulogies Stiabo’s geological 
speculations foi a soundness of view very -unusual on such subjects 
amongst the ancients Examining the second hook of Eiatostheiieb, 
he discusses the length and breadth of the inhabited woild, and 
its division into thiee continents He blames Eiatostlicnos for 
believing Pytbeas, and domes the existence of Thule, oonsoquently 
I ejecting the latitude assigned to it by Eiatosthones, who bad 
taken it as the noitheinmost hunt of tlio inhabited world Strabo 
holds leiue (Ireland), which lies noitli of Bntam, to bo the 
farthest land m that du action, and bungs the northern limit ranch 
farthoi south As he adopts Eratosthenes’s southern limit, — that 
thioughtlie Omnamon Region and Tapiobaiio (Ooylon), — it follows 
that in his view Eratosthenes had made the inhabited world too 
broad As the Greeks assumed that the world was twice as long 
as it was hroad, Eiatosthenes accordingly had made it too long 
likewise , but, though Stiabo shoitoiis it on tire west, iheia is no 
material difierenco between him and Eiatosthenes In tins con- 
ne-xion he gives his remaikablo siiecnlatioii that, as the inhabited 
world was only one tliud of the globe’s cucumfeionce, there might 
be two or more inhabited worlds besides In the second book he 
discusses the changes introduced by Eratosthenes, and lightly 
defends him from the attacks of Hippaiobus Ho adopts foi Asia 
the map of Eratosthenes as a whole, for little additional kno-wledge 
had been gamed m the interval He oven still ri^aids the Caspian 
as opening into the Horthein Ocean, as stated by Pati odes In the 

general outline of Africa be makes no change, but he rejects the 
statement of Eratosthenes about Cerne It is with respect to 
western and northeni Europe that Stiabo had knowledge denied 
to Eratosthenes Roman conquest had opened up many places 
and peoples, yet his general map of Eiuope is inferior to that of 
his predecessor After discussing the “ seals ” of Eiatosthenes, ha 
consideis the views of Posidonius and Polybius, and recounts the 
■voyages of Eudoxus of Cyzicus Then having dealt with the 
dmsion into zones, due to Paimenides, he states his own views, 
discussing briefly the mathematical geography the earth is 
spherical and placed in the centre of the universe , he assumes fi.ve 
zones, and the circles on the sphere — the equator, the echptic or 



S T E- 

2 odiaCj the tropics, and the arctic circles , he assumes the earth’s 
circumference as given by Eiatosthenes, 252,000 stades (=25,200 
geographical miles), and his division of the great circle into sixtieth 
parts, the habitable world, the geogiapher’s proper province, shaped 
like a chlamys, occupies a quadrilateral space in the northern hemi- 
sphere, filling little more than one-third ot the north temperate zone , 
its maximum length is 70,000 stades, its breadth less than 30,000 
stades AVhilst correcting the erior by which his piedecessois 
placed Massilia and Byzantium in the same latitude, he falls into 
an equal mistake by placing the former city two degiees south, 
instead of two degrees north of Byzantium As Massilia is his 
cardinal point for measurements, this erroi distorts his whole map 
of the Mediterranean and western Europe, the mouths of the 
Ehine and Danube being in the same latitude He next gives 
directions for making a plane map of the world, as a globe of 
sufficient size, like that of Ciates, is too cumhioiis All lines that 
are circles on a globe must be straight lines on the map Before 
desciibmg each country in detail, he gives a general sketch of the 
habitable wmrld wuth reference to seas, continents, and peoples, 
and explains the doctrine of climate and of the shadows projectetl 
by objects m consequence of the sun’s varying position with respect 
to them In the third book, starting fiom the Straits, he begins 
his description with Ibeiia, whicli he likens in shape to a hull’s 
hide His chief authorities weie Artemidoius, Avhom he uses for 
the coasts of the Mediterranean and ocean generally, Eratosthenes, 
Posidonius, Polybius, Pheiecydes, Timosthenes, Aselepiades, 
Myrleanus, and Dicsearchus He gives a valuable account of the 
Eoman administrative system, probably gained from his own 
mqumes, also of the native tribes, of the mines and methods of 
mining, and of the remains of the Greek and Phoenician settle- 
ments, he desciibesthe Balearic Isles, following Artemidorns, and 
at the end of the hook mentions the Cassiteiides, which he seems 
to hare identified with the Scilly Isles, probably erroneously, 
and describes then inhabitants as weaiiiig long black garments, 
and walking about with long ivands in then hands, looking 
like the Euiies ot tragedy It is remaikable that he has no 
notion of the proximity of the Tin Islands to Britain, but 
treats them in connexion wuth Spain The fouith book deals 
with Gaul in its foin told division under Augustus, gives a meagre 
account of Bn tain, its trade and relations with Eome, and mentions 
Ireland, the natives of winch were said to be cannibals and to hold 
then women in common, and finally treats of the Alps His 
authorities were Posidonius, who had travelled in Ganl and 
Biitain, Aitenudoius, Ephoius, Timagenes, Aiistotle, Polybius, 
Asinius Pollio, and Ocesar Eor Britain Pytheas, as quoted by 
others, furnished some important details His desciiption of 
Gallia Harbonensis is fuller than that of the rest of Gaul He 
mentions the four gieat Eoman roads conveiging at Lyons, prob- 
ably folloAvnig the chorogiaphy of Agrippa He conceives the 
Pyienees as lunning north and south, and parallel to the Ehine, 
and Britain as lying noith of Gaul, extending fiom the Pyienees to 
the Ehine’s mouths Of the Alpine region he gives an excellent 
description He undoubtedly must have gathered much infoima- 
tion for this hook at Eome The fifth and sixth books contain an 
accurate description of Italy and the adjacent islands Besides 
his own observation he used Eiatosthenes, Polybius, Aitemidoius, 
Ephorus, Eabius Pictor, G(3elras, Antiochns of Syracuse foi south- 
ern Italy, and the “chorograplier,” who was eeitamly a Eoman, 
as he gave his distances in miles, and who probably was Agiixipa, 
the chief objection to such an authoislup bemg the wrong assump- 
tion that Stiaho was not in Italy after 24 B o , whilst Agiippa’s 
work was not published until after Ins death 12 b o The sixth 
hook ends with a short but valuable sketch of the extent and con- 
dition of the Eoman empire The seventh compises noithem and 
eastern Europe, both north and south of the Danube, Illyricum, 
Paunonia, Dalmatia, the coast of Thrace and the Euxme, and 
Epiius The part which dealt with Macedonia and Thiace is only 
known to us from the epitomes We do not know liis authorities 
for the German tubes, but he probably used Eoman materials 
Eor the other northern tribes lie had Posidonius, whilst foi the 
region south of the Danube he had Aristotle’s lost work on Polities, 
Polybius, Posidonius, Theopompus, and Ephoius The eighth, 
ninth, and tenth books contain his description of the iiiamland of 
Gieece and the islands, winch he treats rather as an antiquarian 
than a geographer, using chiefly, besides Homer, AiioUodorus, 
Demetrius of Scepsis, Ephorus, and Eudoxus Personally he had 
but little knowledge With the eleventh begins Asia Divided 
fiom Europe by the Don, it is split up into two large masses by 
the Tara us Beginning with the region bounded by the Taurus, 
Caspian, and Euxme, he next desciibes the part east of the Caspian, 
“then those south of the Caucasus, Media, and Armenia His 
authorities are Artemidorus, Eratosthenes, Theophanes, Herodotus, 
Apollodorus of Artemita, Patiocles, Metrodorus of Scepsis, 
Hypsicrates of Amisiis, Posidonius, and Aristobulus In the 
twelfth he describes Asia Minor, basing his description on oral 
information, personal observation, and the Greek wnteis In the 
thirteenth he continues with Asia Mmor, devoting much space to 
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the Troad, his sources being Demetrius, Menecrates, and the 
Greek mythographers With the fouiteenth he ends Asia Minor 
and the islands lying off it, using, m addition to the authorities 
foi the last, Phereeydes, Thucydides, Anaximenes of Lampsacus, 
Herodotus, Ephoius, Artemidorus, Eratosthenes, and Posidonius 
The fifteenth deals with India and Persia, givmg much valuable 
information from Patrocles, Anstobulus, Nearchus, the histonans 
of the campaigns of Alexandei and Seleucus, and with reserve 
fiom Megasthenes, Onesicritus, Deimachus, and Clitarchus In the 
sixteenth he treats of Assyria, under which he includes Babylonm 
and Mesopotamia, Syria, Phcenicia, Palestine, the Persian Gulf, 
the Eed Sea and the coast of Ethiopia, and Aiabia Eor Asia he 
used the historians of Alexander, Eratosthenes and Herodotus , 
for Judfea and Syria probably Posidonius, himself a native of 
Apamea, for Arabia and the coast of Libya Eratosthenes and 
Aitemidorus, the lattei of whom followed Agatharchides of Cnidus 
Strabo must have got many details about Arabia tiom ^lius 
Callus and the Stoic Atlienodorus The last hook comprises 
Egjpt, Ethiopia, and the north coast of Libya He describes 
Egypt from his own observation, having gained much mfoimation 
at Alexandria in addition to that of Eudoxus, Aristo, Eiatosthenes, 
Polybius, and Po&idomus, using the last three with the addition 
of Iphicrates foi Libya, and for Ethiopia Petronras, Herodotus, 
and Agatharchides Though probably acquainted with the work 
of Juba, he did not make much use of it The book concludes 
with a summary of the provinces of the Eoman empue, as organized 
by Augustus into senatoiial and imperial 

EDITIO^s — Aldus, Venice, 1516, Hopper and Herestiach, Basel, 1549, Xylander, 
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Almeloveen, Atnsterdarn, 1707, reprinted Casauhon’s text , Falconer, Oxford, 
1S07, repimted Almeloveen’s text, Siebenkees and Txschuckc, Leipsic, ISll, 
Koiaj, Pans, 1815-18, the flrst leally critical edition, Kiamei, Beilin, 1844-52, 
C MuUei, Paris, 1853 Meineke, leipsie, 1877 Teanslatioiss — Latin Guanni 
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s^ETATIO^s, <fcc — ^Bunbuiy, Ancient Geograpny, Heeien, Hasenmullei , Xiese, 
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STKADELLA, Alessandeo, composer, singer, and 
performer on various instruments, was one of the most 
accomplished Italian musicians of the 17th. century 
The generally accepted statement that he was born at 
Naples about 1645 rests upon no trustworthy founda- 
tion, and tbe few biographical notices that we possess 
savour so strongly of romance that we can only be said 
to know hum truly through his works, which show extra- 
oidmary genius, and have exercised a highly beneficial 
influence upon Italian art The story of his life was first 
circumstantially narrated in Bonnet-Bourdelot’s Histoire 
de la Micstque et de ses Effets (Pans, 1715) According to 
this account, Stradella not only produced some successful 
operas at Venice, but also attained so great a reputation 
by the beauty of his voice that a Venetian nobleman 
engaged him to instruct his mistress, Ortensia, in singing. 
Stradella, the narrative goes on to say, shamefully betrayed 
his trust, and eloped with Ortensia to Eome, whither the 
outraged Venetian sent two paid hravi to put him to death 
On their arrival in Eome the assassins learned that Stradella 
had just completed a new oratorio, over the performance of 
which he was to preside on the following day at S G-iovanm 
in Laterano Taking advantage of this circumstance, they 
determined to kill him as he left the church , but the beauty 
of the music affected them so deeply that their hearts failed 
them at the critical moment, and, confessing their treachery, 
they entreated the composer to ensure his safety hy quitting 
Eome immediately Thereupon Stradella fled with Orten- 
sia to Turin, where, notwithstanding the favour shown to 
him by the regent of Savoy, he was attacked one night 
by another band of assassins, who, headed by Ortensia’s 
father, left him on the ramparts for dead Through the 
connivance of the French ambassador the ruffians suc- 
ceeded in making their escape, and in the meantime 
Stradella, recovering from his wounds, married Ortensia, 
by consent of the regent, and removed with her to Genoa 
Here he behoved himself safe , but a year later he and 
Ortensia were murdered in their house by a third party 
of assassins in the pay of the implacable Venetian. 

Bonnet-Bourdelot gives 1670 as the date at which the assassina- 
tion actually took place , but the oratoiio San Giovanni Battista, 
assumed to he that which saved its author’s life, is dated “Koma, 
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1676”, and a cantata, called B Saicheggio, is known to }ia\e been 
composed by Stradella for the maiuage of Carlo Spmola and 
Paola Enguolo in 1681 These discrepancies are not, however, 
of sufficient moment to justify the rejection of Bonnet-Eonrdelot’s 
account, which has been accepted as genuine by Burney, Hawkins, 
F4tis, and many other careful iinteis, including the leinaikabJy 
acciu ate and conscientious AVanley ^ And it must be remembered, 
m Its defence, that Pierre Bourdelot, by whom the raateiials foi 
the ch la Miisigue et de sesEffets were ongmally compiled, 

was an actual contemporaiy of Stradella, and died as eaily as 1685, 
when a host of the coraposei’s fuends must still have been living, 
and able to give evidence on the subject of liis fate It seems theie 
fore only reasonable to assume that the mam facts of the narrative 
are correctly given, though the dates may need confirmation, 
^vbile for tbe embioideied versions of later writeis the autbois of 
the ATtstoJ/^aie certainly not lesponsible 

The finest collection of Stradella’s works extant is that at the 
Biblioteca Palatina at Modena, which contains 148 MSS , includ 
in<r eleven operas and six oratorios A collection of eanti a loce 
i,ola was bequeathed by the Contanni family to the libraiy of St 
Mark at Venice , and some MSS aie also preseived at Naples and 
111 Paris Eight madrigals, tliiee duets, and a sonata for two 
violins and bass will he found among the Additional MSS at the 
British Museum, five pieces among the Harleian MSS , and eight 
cantatas and a motet among those m the libiary at Chiist Chuich, 
Oxford Veiyftiw of these compositions have been published, but 
an extremely heautif nl cii ui di chicsa, entitled Pietd Signot has 
been frequently printed, undei the nameofStiadella, andpopulaily 
accepted as the air winch produced so maivellous an effect upon 
the assassins The piece, howevei, is not to be found in San 
Giovanni BaitiskL, and its style so little lesembles that of 
StradeUa’s other woiks that no less decisive evidence than the 
discovery of an undoubted autogiapli could justify its ascription to 
him Oa the other hand, no moie extravagant mistake could be 
made than that of desciibing it, as some have done, as a foigery, 
perpetrated either by Fetis, Rossini, oi Niedeimeyei Not one of 
these great musicians coulil have written it, and it is ceitainly no 
forgery, but a genuine woik of the 17th centuiy or the opening 
decade of the 18th In the absence of tiustwoithy documcntaiy 
evidence, all attempts to ascertain the leal authoiship of tho piece 
must necessarily end in meie conjectuie, but the extiaoidmary 
similarity of its style to that cultivated by Fiancesco de’ Ro&si, 
who IS known to have been flouiishing at Ban at the time of 
Stradella’s death, is very significant 

Much controversy has also been excited by another woik, lately 
attnbuted to Stradella, viz , a setanata foi voices and lustiuments, 
of which two copies only aie known to exist,— one at the Con 
servatoire at Pans, and the othei, a late tiansciipt, now at tho 
Royal College of Music m London The date of this serenata is 
absolutely unknown Of evidence pioviug it to be a geiuuue 
work by Stiadella theie is none in existence Yet the question 
of Its authenticity is a most impoitant one, ioi upon the stiength 
of it Handel may perhaps be some day giavely accused of having 
stolen from the Italian composer soma of the finest passages in 
Israel tn Egypt 

The compositions of Stiadella aie lemaikable foi their giaceful 
form and the tenderness of then expiession Detached move- 
ments will be found in Biuney’s Ristoiy of Music and the modern 
collection called Gemma d'Antichita 

STRADITAEIUS See Yiolin 
STRAFFORD, Thomas Wentavorth, Earl oe 
(1593-1641), sou of Su William AVentwoitli, of Went- 
worth Woodhouse, near Rotherham, was born in 1593 in 
Chauceiy Lane, London He was educated at St John's 
College, Cambridge, and in 1311 was knighted, and mar 
ried Maigaret, daughter of Francis, earl of Cumheiland 
In 1614 he leijresented Yoiksbire in the Addled Pailia- 
ment, but, as far as is now known, it was not till the 
parliament of 1621 that he took part m the debates His 
position towards the popular party was peculiar He did 
not sympathize with their eagerness for wai with Spain, 
and he was eager, as no man of that time except Bacon 
was eager, for increased activity in domestic legislation 
He was what, in modern times, would be called a reformei, 
and in those clays a reformer was necessarily an upholder 
of the authority of the mown, in whose service the most 
expeiienced statesmen might be expected to be found, 
whilst the members of a House of Commons only sum- 

^ See No 1272 m Cat Harl MSS ^ But Mus AVanley, how- 
ever, believed Stiadella alone to have bean muideied and the lady to 
have escaped ^ Called in some editions Be % muv sospnn. 
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moned at considerable intervals would be deficient in the 
quahties necessary for undertaking successful legislation 
On the other hand, James’s conduct of the diplomatic 
struggle with Spain was not such as to inspire confidence, 
and Wentwoith’s beaiing was therefore marked by a 
ceitain amount of hesitation He was, however, more 
than most men prone to magnify bis office, and James’s 
contemptuous refusal to allow the House of Commons to 
give an opinion on foreign politics seems to have stung 
him to join in the vindication of the claims of the House 
of which he was a member He was at all events a warm 
suppoitei of the piotestation which diew down a sentence 
of dissolution upon the thud parliament of James 

In 1622 Wentwoith’s wife died, and in February 1625 
he mariied Arabella Holies, the daughter of the earl of 
Clare Of the pailiament of 1624 he had not been a 
membei, but in the fiist parliament of Charles I he again 
repiesented Yoikshiie, and at once maiked his hostility to 
the pioposed war AVith Spam by suppoiting a motion foi 
an adjournment before the House proceeded to business 
His election was declared void, but he Avas le-elected 
When he returned to pailiament he took pait in the op- 
position to the demand made undei the influence of 
Buckingham for wmr subsidies, and was consequently, 
after the dissolution, made sheriff of Yoikshne, in older to 
exclude him, as hostile to the court, flora the pailiament 
which met in 1626 Aftei the dissolution of that pai- 
liament he was dismissed fiom the justiceship of the peace 
and the office of custos lotuloium of Yorkshiio 

WeiitvAOith’s position was veiy diffeient fiom that of 
the legular opposition He was anxious to servo the 
crown, but he disapproved of the king’s policy “My 
rule,” he wrote Decembei 1625, “ which I will never 
tiansgiess, is nevei to contend with the pieiogative out 
of parliament, noi yet to contest with a king but when I 
am constiained theieiinto or else make shipwieck of my 
peace of conscience” In January 1626 ho had asked 
for the piesidency of the Council of tho Hoith, and had 
visited and made ovortuies to Huckingham His subse- 
quent dismissal was piobably the result of his resolution 
not to support the couit in its design to foice the country 
to contribute money without a parliamentaiy giant At 
all events, he lefused in 1627 to contiibute to the forced 
loan, and was placed in confinement in Kent for hia 
refusal 

Wentworth’s position m the pailiament of 1628 was a 
striking one He joined the popular leadeis in resistance 
to arbitrary taxation and imprisonment, but he tried to 
obtain his end with the least possible infringement of the 
pierogative of the crown, to which he looked as a reserve 
force in times of ciisis With the approbation of the 
House he led the movement foi a bill which would have 
seemed the liberties of the subject as completely as the 
Petition of Right aftei waids did, but in a manner less 
offensive to the king. The proposal AA^as wrecked upon 
Charles’s refusal to make the necessary concessions, and 
the leadership was thus snatched fiom Wentworth’s hands 
by Ehot and Coke Later in the session ho fell into con- 
flict with Ehot, as, though he supported the Petition of 
Right m substance, he was anxious to come to a compro- 
mise with the Loids, so as to leave loom to the king to 
act unchecked m special emergencies 

On July 22, 1628, not long after the prorogation, 
Wentworth was created Lord WentAvorth, and received a 
piomise of the presidentship of the Council of the Horfch at 
the next vacancy Even on political matters he had never 
been quite at unison with the parliamentary opposition, 
and in church matters he was diametrically opposed to 
them Since the close of the discussion on the Petition, 
of Right, church matters had come into greatei prominence 
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•tlian ever, and Wentworth was therefore thrown strongly 
on the side of Charles, from whom alone opposition to 
Puritanism could possibly come This attachment to 
Charles was doubtless cemented by Buckingham’s murdei, 
but, if he took the king’s part with decision and vigour, it 
must be remembered that, as has been already said, he 
was above all a man prone to magnify his oflSce, and that 
things would look difierently to him than they had done 
before he was in his new position For the charge of 
apostasy m its ordinary meaning there is no foundation 

As yet Wentworth took no pait in the general govern- 
ment of the country. In December he became Yiscount 
Wentworth and president of the Council of the North 
In the speech deliveied at Yoik on his taking oflBce he 
announced his intention of doing his utmost to bind up 
tke prerogative of the ciown and the liberties of the 
subject in indistinguishable union “ Whoever,” he said, 
lavels forth into questions the right of a king and of a 
people shall never be able to wrap them up again into the 
comeliness and order he found them ” 

The session of 1629 ended in a breach between the king 
and the parliament which made the task of a moderator 
hopeless Wentworth had to choose between helping a 
Puiitan House of Commons to dominate the king and 
helping the king to dominate a Puritan House of Commons 
He instinctively chose the latter course, and he threw 
himself into the work of repression with characteristic 
energy, as if the establishment of the royal power was the 
one thing needful Yet even w'hen he was most lesolute 
m crushing resistance he held that he and not his 
antagonists were maintaining the old constitution which 
they had attempted to alter by claiming supremacy for 
parliament 

In November 1629 Wentworth became a privy 
councillor In October 1631 he lost his second wife, 
and in October 1632 he married Elizabeth Rhodes In 
January 1632 he had been named lord-deputy of Iieland, 
having performed his duties at Yoik to the king’s satis- 
faction, though he had given grave offence to the northern 
gentry by the enforcement of his authority It was a 
cardinal point of his system that no wealth or station 
should exempt its possessor from obedience to the king 
Not only was the announcement of this principle likely to 
give offence to those who were touched by it, but in its 
application Wentworth was frequently harsh and over- 
bearing In general he may have been said to have 
worked rather for equality under a strong Government 
than for liberty 

In Ireland Wentworth would have to deal with a 
people which had not arrived at national cohesion, and 
amongst which had been from time to time introduced 
English colonists, some of them, like the early Norman 
settlers, sharing in the Catholicism of the natives, whilst 
the later importations stood aloof and preserved then 
Protestantism There was also a class of officials of 
English derivation, many of whom failed to reach a high 
standard of efficiency Against these Wentworth, who 
arrived in Dublin in July 1633, waged war sometimes 
with scanty regard to the forms of justice, as in the case 
of Lord Mountnorris, whom he sent before a court-martial 
on a merely formal charge, which necessarily entailed a 
death sentence, not because he wanted to execute him, hnt 
because he knew of no other way of excluding him from 
official life 

The purifying of official life, however, was but a 
small part of Wentworth’s task In one way, indeed, 
he conceived his duty in the best spirit He tried at 
the same time to strengthen the crown and to benefit 
the poor by making the mass of the nation less dependent 
on their chiefs and lords than they had been before, and, 
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though Wentworth could not do away with the effects of 
pievious mistakes, he might do much to soften down 
the existing antagonism between the native population 
and the English Government Unhappily his intentions 
were fiustiated by causes resulting partly from his own 
character and paitly fiom the ciicnmstances in which he 
was placed 

In the fiist place, Wentworth’s want of money to carry 
on the Government was deplorable In 1631 he called a 
parliament at Dublin, and obtained from it a consider- 
able giant, as well as its co-operation in a remarkable 
series of legislative enactments The king, however, had 
pieMously engaged his word to make certain concessions 
known as the “graces,” and W entworth resolved that some 
of these should not he granted, and took upon himself to 
refuse what his master had promised The money granted 
by parliament, however, would not last for ever, and 
Wentworth resolved to create a balance between revenue 
and expenditure befoie the supply was exhausted This 
he succeeded in doing, partly by making a vast improve- 
ment m the material condition of the country, and partly 
by the introduction of monopolies and other irregular 
payments, which created wide dissatisfaction, especially 
amongst the wealthier class 

Towaids the native Irish Wentwoith’s bearing was 
benevolent but thoroughly unsympathetic Having no 
notion of develojnng their qualities by a process of natural 
giow'th, his only hope foi them lay in converting them 
into Englishmen as soon as possible They must be made 
English in their habits, in their laws, and in their religion 
“I see plainly,” he once wiote, “that, so long as this 
kingdom continues Popish, they are not a people foi the 
Clown of England to be confident of ” It is true that he 
had too much ability to adopt a system of irritating 
persecution, but from time to time some word or act 
escaped fiom him which allowed all who were concerned 
to know what his real opinion was For the present, 
however, he had to content himself with forging the 
instrument by which the hoped-for conversion was to be 
effected The Established Church of Ireland was in a 
miserable plight, and Wentworth busied himself with 
resemng fiom the hands of such men as the earl of Cork 
the property of the chuich, which bad in troublous times 
been diverted from its tiue purpose, and with enforcing 
the strict observance of the practices of the English Church, 
on the one hand upon recalcitrant Puritans, and on the 
other hand upon lawless disiegaiders of all decency In 
this way he hoped to obtain a church to which the Irish 
might be expected to rally 

Till that time came, he must rely on force to keep order 
and to prevent any undeistandmg growing up between 
the Irish and foieign powers With this object in view 
he resolved on pouring English colonists into Connaught 
as James had poured them into Ulster To do this he 
had taken upon himself to set at naught Charles’s promise 
that no colonists should be forced into Connaught, and in 
1635 he proceeded to that province, where, raking up an 
obsolete title, he insisted upon the grand juries in all the 
counties finding verdicts for the king One only, that 
of Galway, resisted, and the confiscation of Galway was 
effected by the Court of Exchequer, whilst he fined the 
sheriff £1000 for summoning such a juiy, and cited the 
jurymen to the castle chamber to answer for their offence. 
He had succeeded in setting all Iieland against him 

High-handed as Wentworth was by nature, his rule in 
Ireland made him more high-handed than ever. As yet 
he had never been consulted on English affairs, and it was 
only in February 1637 thab Charles asked his opinion on 
a proposed interference m the affairs of the Continent 
In reply, he assured Charles that it would be unwise to 
XXII — 74 
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undertake even naval operations till lie had secined 
absolute power at home The opinion of the judges had 
given the king the right to levy shii>money, but, unless 
h^ hlajesty had “ the like power declared to raise a land 
army the crown ” seemed “ to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad ” The power so gained indeed must be shown to 
be beneficent by the maintenance of good governmen^ 
but it ought to exist A beneficent despotism supported 
by popular gratitude was now Wentworth’s ideal 

In his ®wn case Wentwoith had cause to discover that 
Charles’s absolutism was marred by human imperfections 
Charles gave ear to courtiers far too often, and fieqnently 
wanted to do them a good turn by promoting incom- 
petent persons to Irish offices To a request fiom Went- 
worth to strengthen the position of the deputy by raising 
bim to an earldom he turned a deaf ear Yet to make 
Charles more absolute continued to be the dominant note 
of his pohcy, and, when the Scottish Puritans rebelled, he 
advocated the most decided measures of repression, and in 
February 1639 he offered the king £2000 as his contri- 
bution to the expenses of the coming war He was, how- 
ever, too clear-sighted to do otheiwise than deprecate an 
invasion of Scotland before the Enghsh army was trained 
In September 1639, after Charles’s failure in the fiist 
Bishops’ War, Wentworth arrived in England to conduct 
in the star-chamber a case in which the Irish chancellor 
■was being prosecuted for resisting the deputy From 
that moment he stepped into the place of Charles’s prin- 
cipal adviser Ignorant of the extent to which opposition 
had developed in England during his absence, he recom- 
mended the calling of a parliament to support a renewal of 
the war, hoping that by the offer of a loan from the piivy 
councillors, to which he himself contributed £20,000, he 
would place Charles above the necessity of submitting to 
the new parliament if it should prove lestive In January 
1640 he was created earl of Stiafford, and in March he 
went to Ireland to hold a parliament, where the Catholic 
vote secured a grant of subsidies to be used against the 
Presbyterian Scots An Irish army was to be levied to 
assist in the coming war When in April Stratford 
returned to England he found the Commons holding back 
from a grant of supply, and tried to enlist the peeis on 
the side of resistance On the other hand, he attempted 
to induce Charles to be coutent with a smaller giant than he 
had originally asked for. The Commons, however, insisted 
on peace with the Scots, and on May 9, at the privy council, 
Strafford, though reluctantly, voted for a dissolution 
After this Strafford supported the haishest measures 
He urged the king to invade Scotland, and, in meeting 
the objection that England might resist, he utteied the 
words which cost him dear, “You have an army in Ire- 
land,” — the army which, in the regnlai course of affairs, 
was to have been employed to operate in the west of 
Scotland, — ''you may employ here to lediice this king- 
dom ” He tried to force the citizens of London to lend 
money He supported a project for debasing the coinage 
and for seizing bullion in the Tower, the property of 
foreign merchants He also advocated the purchasing a 
loan from Spam by the offer of a future alliance He 
was ultimately appointed to command the Enghsh army, 
hut he was seized with illness, and the rout of Kewburn 
made the position hopeless In the great council at York 
he showed his hope that if Charles maintained the defen- 
sive the country would still rally round him, whilst he 
proposed, in order to secure Ireland, that the 3cots of 
Ulster should be ruthlessly driven from their homes 
When the Long Parliament met it was prepanng to 
impeach Strafford, when tidings reached its leaders that 
Strafford, now lord-lieutenant of Ireland, had come to 


London and had advised the king to take the initiative- 
by accusing his chief opponents of treason On this the 
impeachment was hurried on, and the Lords committed 
straffoid to the Towei At his trial in Westminster Hall 
he stood on the ground that each charge against him, even 
if true, did not amount to treason, whilst Pym urged that, 
taken as a whole, they showed an intention to change the 
Government, which in itself was treason Undoubtedly 
the project of bringing over the Irish aimy, probably never 
seriously entertained, did the prisoner most damage, and 
when the Lords showed leluctance to condemn him the 
Commons dropped the impeachment and brought in a bill 
of attainder The Lords would probably have refused to 
pass It if they could have lelied on Charles’s assurance to 
relegate gtiafford to private life if the bill were rejected 
Charles unwisely took part m projectsfor effecting Strafford s. 
escape and even for raising a military force to accomplish 
that end The Lords took alaim and passed the bill On 
May 9, 1641, the king, frightened by popular tumults, 
leluctantly signed a commission for the purpose of giving 
to it the loyal assent, and on the 12th Strafford was exe- 
cuted on Tower Hill (s b a ) 

STRAITS SETTLEMENTS, the collective name given 
to the British possessions in the Malay Peninsula (see 
vol XV p 320, and Plate VI ), derived from the straits 
which separate the peninsula fioni Sumatia and which 
form so impoitant a sea-gate between India and China. 
The Straits Settlements aie defined, by letters patent 17th 
June 1885, as consisting of the island of Singapore (which 
contains the seat of government), the town and jirovinca 
of Malacca, the teiritory and islands of the Dindmgs (off 
Perak), tlie island of Penang, and Province Wellesley, 
with their dependencies actual oi piospective The Cocoa 
or Keeling Islands (qv), formerly attached to Ceylon, 
weie transfeiied to tho Straits Settlements in 1886 
These possessions have formed a ciown colony since 1867, 
previous to which they were administered as a piesidency 
of the Indian empire The governoi, appointed foi six 
years, is assisted by an executive and a legislative council 
Resident councillois are stationed at Penang and Malacca, 
and since 1874 British residents have exercised supervision 
at the native courts of Perak, Selangor, and SungeiUjong, 
and are assisted by a staff of Euiopoan officials 


Tire following are tlio aiea and population (with details of laco 
divisions) of the settlements — 
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1 Population in 1881 j 


in sq 
miles 

in 1871 

Total 

Ibaio- 

pcana 

Malays 

Natives 
Chinese jnclia 

Singapoie 

Penang 

PiQVince 

Wellesley 

Malacca 

Dindlngs 

20S 

107 

270 

059 

37,131 

1 131,880 1 

77,755 

1JO,208 

90,951 

97,324 

93,579 

2,322 

2,789 

1 012 

70 

40 

i 22,155 
21,772 

OR, 723 
07,513 

80,700 12,058 

45,135 15,730 

1 21,037 10,010 

19,741 1,801 


The population, which thus was 306,775 m 1871 and 423,384 in 
1881, was estimated at 473,000 in 1884 The inciease is solely 
moiluced by immigration of Olnnese and natives of India, ior, 
while the total numbei of births rcgisteieil in Singapore, Penang, 
Province Wellesley, and Malacca was in the thieo yeais 1881-83 
only 21,134, the deaths were 37,151 ^ In 1883 61,206 Chinese 
landed at Singapoie and 48,419 in Penang, and, though the influx 
of Indian coolies has been lotaidod by the stringent protective 
la-vYS of the Indian Goveinment, the stieam of immigiation lias 
been steadily in ci easing in volume The number of Chinese is 
pi obably below the -tiuth, as they were vciy leluctant to hll up 
the letiuns In 1867, the data of the tiansfoi to the mown, the 
colony had, it -was estimated, not moic than 283,384 inhabitants 

Theievenue, which was m 1868 only about 1,301,848 dollar^ 
had nsen by 1886 to 3,710,639, a largo pr opoition being derived 

1 The numbei of hospital cases, and consequently the death-rate, is 
affected, however, by tho fact that natives from tho rest of the 
sula, whose diseases prove beyond native skill, are often brought to 


the colonial hospitals 
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fiom opium und spiiit taxation (712,600 dollais in 1868 and 
2,152,700 111 1884) The expenditiue in the same period incieased 
from 1,197,1/ 7 to 3,652,771 dollais In 186S 12,400 dollars Tieie 
devoted to education (95,600 in 1884) Public works were ciedited 
with 146,800 dollais in 1368 but uith 1,170.000 in 1884 Thepoits 
of the Stiaits Settlements are all fiee In 1867 the total buiden 
was 1,237,700 tons, m 1873 2,507,000 tons, and in 1883 4,290,600 
The value of the united impoits and expoits was in 1867 about 
£14,040,000, and lu 1883 it was estimated by Sir Fiedenck Weld at 
£38,624,200 The impoits usually somewhat exceed the expoits 
Mi-LACCA — The teintorj of Malacca lies between the ii\ ei 
Linggi and the Kesang, which sepaiate it lespeetuely fiom Suiigei 
Ujong to the north-west and the Moai distuet of Johor to the 
east To the noith it maiches with Negu Sembilan Poiest 
conservancy is beginning to be carefully attended to, and pepper 
growing has recently been staited with success at Alia Kudah by 
Acliinese settlers Tapioca and tin ate among the exports, the 
latter, brought fiom the Selangoi mines, being smelted in Malacca 
The average birth rate in 1881-83 w as 2046 and the death-rate 2642 
The city ot Malacca has already been described, vol xv p 312 
PpjisrcE OP Wales Island (oi Penang) and SiNGAPonn aie 
treated in separate articles 

PxiO VINCE WELpsLEY, which lics Opposite Penang, was atone 
time part of the Kedah teuitoiy, fiom which it is nowsepaiatcd 
by the Kwala Muda liver Southwards it extends (since 1874) a 
little to the south of the Krian iiver and marches with Peiak 
The boundary w'as lectifiecl by treaty with Siam m 1867 Euttei- 
worth IS the seat of the Government headq^uaitcis The countiy 
consists foi the most pait of fertile plain, and the lemainder, about 
one-eleventh of the W'hole, is low wooded hills (highest 1843 feet) 
Some of the low land is rich daik alluvial soil, and much of it is 
sandy , in the hills a fenuginous sandy loam of rather pooi quality 
prevails Sugai-giowmg has long been a staple industiy, and tea 
plantations began to be louned in 1869-70 
The Bindings belonged oiigmally to the state of Peiak The 
British teiritoiy extends some 26 miles fiom noith to south 
Though it has a magnificent natural harboui, “it has not lutherto,” 
says Su Fiedenck Weld, “been a progressive district But I 
think its time is at hand It produces tin, timber, and ebony, 
and turtles frequent the neighbouring islands ” Dmding Island 
lies off the inoiiLh of the nvei of the same name 
Perak is an extensive tract of countiy, compiismg the gieat 
part of the basin of the Perak iivei (v\hiLh luus noith and south, 
almost parallel with the coast of the peninsula, for upwards of 130 
miles, excluding the windings, befoie it turns abruptly west to 
the Strait) and all the basin of the Beinam nvei The boundaiy 
towards Patani cuts the Perak iivei at the lapids of Jeram 
Panjang The population of the states is about 110,000, among 
the more noteworthy tribes being the Sakeis Perak was biought 
into closer i elation to Biitain by the treaty signed at Pankoi 
(Pangkoie) in the Bindings, 20th Januaiy 1874, which authorized 
the appointment of a British lesident and assistant resident The 
first lesideht, J W Bnch, was mtudered in Kovembei 1875, hut 
British troops from India and China, under General (Sii Francis) 
Colborne, soon suppressed the msurrectionaiy movement One 
column crossed from Larut to Kwala Kungsa and defeated the 
rebels at Kotah Lamah, Enggar, and Prek, and anothei advanced 
from Banda Baiu (where Mi Birch was buiied) to Blanja, the 
residence of the ex-sultan Ismail, and thence to Kinta on the 
Kmta river, the capital of Perak As it avas discovered that 
Abdullah, the ruling sultan, had been aceessoiy to the murder of 
Ml Biich, he was deposed m 1877 and banished to Mahe (Sey- 
chelles) The residency of Lower Perak was removed from Banda 
Baru to Duiiaii Saba tang, the place wheie the Bidoi and Batang 
Padang join the main stream of the Kungsa oi Peiak, and it has 
again been removed to Teluk Anson (TelokMah Intan), lower down, 
the centre of the inland trade The residency of Upper Peiak is 
at Kwala Kungsa Perak has made wonderful advance since the 
war Its revenue was 312,875 dollars in 1877, and m 1884, at a 
moderate estimate, 1,435,697 In 1877 theie was only one line of 
good road in the country,— from Laiiit through the pass of Bukit 
Berapit to Kwala Kungsa, now laige tracts have been opened up 
with roads and bndle-paths “Rivers have been cleared of ob- 
stiuctions, telegraph lines laid down, couit-houses, hospitals, 
police-stations, &e , built, and a line of railway (8 miles) con- 
structed fiom Port Weld, the poit of Larut, at Teluk Kaitang, 
wkeie vessels drawing 13 to 15 feet can enter to Taipeng (Thm- 
peng) ” The levenue is mainly derived fiom a duty on tin, which 
is largely mined in Larut, &c The mines of the Capitan China 
in 1883 produced to the value of £105,000 Coffee and tea plant- 
ing seem to piomise well 

Selangor lies to the south of Perak, and consists mainly of the 
basins of tlie Selangor, the Klang, and the Laugat, of which the last 
two meet in a common, delta to the south of 3° LT lat Previous 
to 1880 the seat of the British resident and staff was at Klang, at 
the head of 13-feot navigation on the Klang iiver , at that date it 
was transfeired to Kwala Lumpur, at the junction of the Gombah 


with the Klang, the highest point leached by the cargo boats whiob 
bring up piovisions for the tin mineis and letnm with tm, gutta- 
peicha, and other pioduce There are tm naming settlements at 
Kancliing, TJlu Selangor, Ulu Bernam, Ulu Gombah, Ulu Klang, 
Ulu Langat, Sungie Pateh Reeko, Kajang, Ampagnan, ke The 
mme at Ampagnan was bought for 170,000 dollars bj Singapore 
merchants The population of Selangor (50,000,-29,000 of them 
Chiut.se) is lapidly increasing by immigration from China, India, 
and Sumatia Since the close of the civil war (1867-74) and the 
aecepitanee of the Biitish le&ident the country has rapidly devel- 
oped At the mouth of the Selangoi lies the town of that name, 
with luins ot an old Butch foifc and the stone on which the sultans, 
of Selangoi receive investitme At Klang, np the Klang iiver, 
lies the pimcipal port of the country, now connected by lailway 
with Kwala Liimpoi (22 miles distant), the capital, which has 
grown into a considerable town, with a hospital, Government house, 
lesidency, &c The sultan resides at Jugia, on a deltaic branch of 
the Langat The revenue of Selangor was estimated at 596,877 
dollais in 1884, but the war debt was still 259,000 dollars in 1883 
SuNGEi Ujong (500 square miles, including Lukut and Simgei 
Paah , population 14,000, the greatei pait being Chinese) also shows 
steady piogiess Its leveniie rose fiom 67,000 dollais in 1874-75 
^0 121,176 in 1884 Emopean coffee and cocoa plantations and 
Chinese tapioca, peppei, and gambiei plantations aie at woik 
The inteifeience of the Biitish Government is frequently sought 
in the teriitoiy of the Kegu Sembilan (the so-called “Mine States,’* 
vvhieh aie now leally seven in number), Sn Meuanti, Mumhaw, 
Johole, Jellye, Muai, Jempolt, Segamet 
See Journal 0 / (/le Asiatic Society, Singapoio, Dowden, The Malay 

Penmsula \m, yAC\m Tu.elve Tears in Malaya , lI'Naii, Peial and the 
Malaw, 1878, W B D Almeida, “ Geography of Teiak and Salangoie,” in / 
Roy Geog &OC , me. Sir Inedeiick Weld, “ Straits Settlements,” mPiouedings 
of Royal Colonial Institute, 1883-84, The Straits Dir ector y, 1886, and the woiks, 
mentioned in the aiticlo ilALXr Pssinsdla 


STEALSUND, a seaport and small manufacturing 
town in Western Pomerania, Prussia, is situated on the 
Sfcrelasund, an arm of the Baltic Sea, 2 miles wide, which 
sepaiates the island of Engen from the mainland, 115 
miles to the noith of Beilin and 85 miles to the north- 
west of Stettin The position of the town on a small 
triangular islet, only connected with the mainland by 
moles and bridges at the angles, has always rendered its 
fortification comparatively easy, and down to 1873 it was 
a fortress of the fiist rank The c^iiaint archifpcture of 
the houses, many of which present their ciuious and 
handsome gables to the street, gives Stralsuncl an interest- 
ing and old-fashioned appearance The three vast Gothic 
churches of St Nicholas, St Mary, and St James, erected 
in the 14th and 15th centuries, and the town-house, 
dating in its oldest part from 1316, are among the more 
striking buildings The public library, founded in 1709, 
contains 60,000 volumes The manufactures of Stralsund 
are morb miscellaneous than extensive, they include 
machinery, beer, oil, paper, playing-cards, and sugar. 
The trade is chiefly confined to the shipping of grain, 
malt, and timber, with some cattle and wool. In 1884 
542 sea-going ships and 1964 river-craft entered the har- 
bour, which IS protected by the fortified island of Dan- 
holm, and 513 ships and 1964 nver-craffc cleared In 
1882 the port owned a fleet of 247 sea-going ships, with a 
burden of 41,176 tons, besides numerous smaller craft 
below 60 tons The population in 1880 was 29,481, m 
1885 28,981 More than a fourth of the inhabitants re- 
side in the Knieper, Tnbseer, Pranken, and Harbour sub- 
uibs on the mainland About 1000 are Eoman Catholics 
and 140 Jews 


Stralsirrrd was founded nr 1209 by Jaiomar I , prince of Rugen, 
and, though several times destroyed, steadily prospered It was 
one of the five ‘Wendrsh towns whose alliance estoited from King 
Eric of Morway a favourable commercial treaty in 1284-85 , and in 
the 14th century it was second only to Luheck in the Hanseatic 
League Although under the sway of the dukes of Pomerania, the 
city was able to mamtaiu a marked degree of independence, which 
IS still apparent in its municipal privileges, it is also the only 
town in Prussia, with the exception of Breslau, which has an inde- 
pendent municipal ecclesiastical consistory Its early Protestant 
sympathies placed it on the side of Sweden during the Thirty 
Years’ War , and in 1628 it successfully resisted a siege of eleven 
weeks by ’Wallenstein, who had sworn to take it “though it were 
chained to heaven ’’ He was forced to retire with the loss of 
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12,000 men, and a yeaily festml in the town stiU celebiates the 
occasion After the peace of Vestphalia Stialsnnd "was ceded with 
the rest of Western Fomeiama to Sweden, and for moie than a 
century and a half it Mas exposed to attack and captuie as the 
iMe. de-pont of the Swedes in Continental Euiope In ISlo it V^sed 
to Prussia In 1809 it was tie scene of the death of Majoi Schill, 
in his gallant though ineffectual attempt to louse his countrymen 
against the Ireneh inYadeis 

STEAITGE, Sm Eobeet (1721-1792), an eminent line 
engraver, was descended from the Scottish, family of 
Strange, or Strang, of Balcasky, Fife, and was bom in the 
Mainland of Orkney, on July 14, 1721 In his youth he 
spent some time in an attorney’s office , but, having mani- 
fested a taste for drawing, lie was apprenticed, m 1735, to 
Richard Cooper, an engraver in Edinbuigh After leaving 
Cooper m 1741, he staited on his own account as an en- 
graver, and had attained a fair position when, in 1745, he 
joined the Jacobite army as a member of the coips of hie 
guards He engraved a half-length of the Young Pie- 
tender, and also etched plates for a bank-note designed for 
the payment of the troops He was present at the battle 
of Culloden, and after the defeat remained in hiding in 
the Highlands, but ultimately retained to Edinbmgb, 
where, in 1747, he mairied Isabella, only daugbtei of 
Wilham Lumisden, son of a bishop of Edinburgh 

In the following yeai he proceeded to Rouen, and there 
studied drawing undei J B Descamps, caiiying off the 
first prize in the Academy of Design In 1 749 he removed 
to Pans, and placed himself undei the celebiated Ls Bas 
It was from this master that he learned the use of the 
dry point, an instinment which he greatly improved, and 
employed with eN:cell6ut effect in his own engiavings In 
1760 Strange returned to Engiaud Presently he settled 
in London along with hia wife and daughter, and super- 
intended the illustrations of Dr "William Huntei’s great 
woik on the Gicmd Uterus, published in 1774 The 
plates were engraved from red chalk drawings by Van 
Rymsdyk, now preserved m the Hunterian Museum, Glas- 
gow, and two of them were executed with great skill by 
Strange’s own hand By his plates of the Magdalen and 
Cleopatra, engraved after Guido m 1753, he at once 
established his professional reputation 

He was invited in 1759 to engrave the portraits of 
the prince of "Wales and Lord Bute, by Allan Eam&ay, 
but declined, on the ground of the insufficient remunera- 
tion offered and of the piessuie of moie congenial work 
after the productions of the Italian masteis His lefusal 
was attributed to his Jacobite proclivities, and it led to 
an acrimonious correspondence with Ramsay, and to the 
loss, for the time, of royal patronage In 1760 Strange 
started on a long-meditated tour in Italy He studied 
in Florence, Maples, Paima, Bologna, and Rome, execut- 
ing innumerable drawings, of which mdny — ^tbe Day of 
Correggio, the Danae and the Venus and Adonis of Titian, 
the St Cecilia of Raphael, and the Barbeiini Magdalen of 
Gmdo, Ac — were afterwards repioduced by his bunn 
On the Continent he was leceived with great distinction, 
and he was elected a member of the academies of Rome, 
Florence, Parma, and Pans He left Italy in 1764, and, 
having engraved in the French capital the Justice and the 
Meekness of Raphael, from the "Vatican, he cained them 
with him to London in the following year 

The last of his life was spent mainly in these two cities, 
111 the diligent prosecution of his art In 1766 he was 
elected a member of the Incorpoiated Society of Artists, 
and in 1775, piqued by the exclusion of engi avers fiom 
the Royal Academy, he published an attack on that 
body, entitled Engwiry into the Rue and JPi oyress of 
the Royal Academy of Aits at London, and prefaced by a 
long letter to Lord Bute In 1787 he engraved West’s 
Apotheosis of the Princes Octavius and Alfred, and was 
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rewarded with the honour of knighthood He died in 
London on the 6th of July 1792 

In the technique of engiavirg Stiange was a master His 
line IS tender and flowing, without monotony or confusion, and 
his expiessiou of flesh is characterized hy uncommon delicacy and 
transpaiency In diaftsnianship his woiks aie often defective 

Aftei his death a splendid edition of leseived pioofs of liis 
engiavings was issued, and a catalogue of Ins woiks, by Charles 
Blanc, was published in 1848 by Rudolph Weigel of Leipsic, 
forming pait of Le Gtaveur m TwilU Douce. Sec Memoirs of Sir 
Dobcit Strange, Knt , and hts Dt otlier-in-law Andrew Lumisden, 
by James Denmstouu of Deunistoun, 1855 

STRANRAER, a loyal burgh of "Wigtownshue, Scot- 
land, is situated on the North Channel, at the head of 
Loch Ryan, 7^ miles noith-east of Portpatnck, and 59 
miles south-south-west of Ayr In the centre of the town 
IS the old baronial castle of the 15tb. century occupied by 
Claverbouse when he held the office of sheriff of Galloway 
The principal public buildings are the old town-hall, the 
new town hall and court-house (1873), and the academy 
(1845) A leformatory provides accommodation for 100 
boys, and there is a combination poorhouse for the county 
and a few parishes beyond it The town possesses a 
libraiy and jmbiic reading-room The harhoui, which 
IS tidal, only admits the entrance of vessels of 160 tons, 
but there is good anchoiage in the loch, and the east piei 
permits of the appioach of laige steamers, which ply in 
connexion with the railway daily to Larne in Ii eland 
Theie is also steam communication with Glasgow, Livei- 
pool, and othei towns , but since the consti notion of the 
Giivan and Poitpatiick Railway the tiade of the poit has 
been on the decline The principal import is coal, and 
the principal exports are agiicultural produce The town 
is chiefly dependent on agricultuie The fishing indushy 
is of minor importance The population in 1881 of the 
royal burgh (aiea 55 acres) was 3465, and of the police 
bmgh 6342 The town was created a burgh of barony 
in 1596, and a royal bmgh in 1617 In 1885 its jiarlia- 
mentary lep resen tation (it had been one of the "Wigtown 
burghs) was merged in that of the county 

STRABBIJRG (Geim Strassbuiy, Fi Sti nshourg), the 
principal town of Alsace, and a fortiess of the first rank, 
IS situated at the junction of the 111 and the Bieusch, 
about two miles to the west of the Rhine, iii one of 
the most fertile districts in the upper Rhenish plain 
It lies about 90 miles to the noith of Basel, 250 miles 
to the east of Pans, and 370 miles to the south-west 
of Berlin Since 1871 
it has been the seat 
of government for the 
Geiman crownland of 
Alsace-Lorraine (Elsass- 
Lothringen) , and it is 
also the see of a 
Roman Catholic bishop 
and the headquarters of the l5th corps of tho German 
army 

The town pioper is divided by the anus of the 111 into 
three parts, of which the central is the largest and most 
important Most of the sheets aio narrow and irregular, 
and the quaint aspect of a free medireval town has to a 
considerable extent been maintained The quarters which 
suffered most in the bombardment of 1870 have, how- 
ever, been rebuilt in a more modern fashion, and the 
recent widening of the ciicle of fortifications, with the 
destruction of the old walls, has given the city opportunity 
to expand m all directions 

By far the most pi eminent building is the minster, 
or cathedral, which in its present form represents the 
activity of four centuries Part of the crypt dates from 
about 1015 , the apse shows the transition from thb 
Romanesque to the Gothic style , and the nave, finished 
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in 12'?'5, IS a fine specimen of pure Gothic Of the 
elaborate west fagade, with its singular screen of double 
tracery, the original design was furnished by Erwin of 
Stembach (c 1318) The upper part of the fa 5 ade and 
the towers were afterwaids completed in accordance 
with a different plan, and the intricate open-work spire 
on the north tower, 465 feet high, was added in 1435 
The sculptural ornamentation both without and within 
is very rich The astronomical clock in the south tran- 
sept, constructed in 1S38— 42, contains some fragments 
of the famous clock built by Dasypodius in 1571 Tbe 
church of St Thomas, a Gothic building of the 13th and 
14th centuries, contains a fine monument to Marshal Saxe, 
considered the ihej d'oefuvi e of the sculptor Pigalle Other 
notable buildings are the Temple-Neuf, or Neukirche, re- 
built since 1870 , the old episcopal palace (1731-41), now 
the library , the old prefecture , the theatre , the town- 
house , and the so-called aubette,” containing the conser- 
vatonum of music The university of Strashnrg, which was 
suppressed in the French Eevolution as a stronghold of 
German sentiment, was reopened in 1872, and now occupies 
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a handsome new building erected for it in 1884 The 
university and town library, containing about 600,000 
volumes, consists largely of the books sent from all parts 
of Germany to compensate for the town library destroyed 
in the bombardment of 1870 The precious incunabula 
and manuscripts which then perished are, however, irre- 
placeable General Kleber, who was a native of Strasburg, 
and Gutenberg, who spent part of his life here, are both 
commemorated by statues Many private houses are most 
quaint and interesting illustrations of timber architecture 
Pleasant public parks and gardens fringe the town 
The population m 1880 was 104,471, including 51,859 
Koman Catholics, 48,691 Protestants, and 3521 Jews In 
1885 the total population had risen to 112,091, showing an 
increase of 7 29 per cent The town, strictly so called, does 
not contain more than 90,000 inhabitants, the rest belong- 
ing to the suburban villages Even before the war of 1 870- 
71 more than half of the inhabitants spoke German as 
their mother-tongue, and this proportion has probably been 
somewhat increased since The sympathies of the people, 
however, like those of most of the Alsatians, lay with 
France, and it will require the growth of a new generation 
to bring about a complete reconciliation to German rule 


Tbe chief industries of Strasburg are tanning, brewing, and the 
making of steel goods, macliineiy, and tobacco To these must be 
added the stall-fattening of geese for its celebrated pdtes de foie 
gras, an occupatiou which forms a most useful source of income to 
the poorer classes The annual value of these ‘ ‘ fat liver pies ” sent 
out from Strasburg is ovei £100,000 The position of the town at 
the inteisection of natural highways between France and Germany, 
Switzerland and Belgium, eaily made it a place of considerable 
commercial importance, and it now cariies on a brisk trade in 
agiicultural produce, hams, sausages, sauerkraut, and hops Its 
full development in this direction, though favoured by the canals 
connecting the Bhine lutli the IGione and the Marne, has been 
somewhat hampered by the non giidle of foitifications 

Strasbuighas always been a jilace of gieat strategic importance, 
and as such strongly fortified The pentagonal citadel constructed 
by Tauban m 1682-84 was destioyed duiing the siege of 1870 The 
new German system of fortifications consists of a girdle of fourteen 
detached foits, at a distance of three to five miles from the centre of 
the town Eelil, the tdte-de-pont of S trasburg, and several villages are 
included within this enceinte, and three of the outworks lie on the 
light bank of the Rhine, in the territoiy of Baden In case of need 
a great pait of the environs can be laid under water by the gainsoru 

The site of Stia&burg seems to have been originally occupied by 
a Celtic settlement, which the Romans conqueied and replaced by 
the fortified station of Argentoratum, afterwards the headquarters 
of the eighth legion In the year 357 the emperor Julian saved 
the fiontier of the Rhine by a decisive victory gamed here over the 
Alenianni, but about half a century later the whole of the distiict 
now called Alsace fell into the hands of that Teiitomc people 
Towards the end of the 5th century the town passed to the 
Franks, who named it Sti atahurgum The famous “Stiasbuig 
oaths” (see Gepmaky, toI x p 480) were taken heie in 842 , and 
in 923, thiough the homage paid by the duke of Loirame to 
Hemy I , began the connexion of the town with the kingdom of 
Germany which was to last foi more than seven centuries The 
bishopiic of Strasburg was founded m the Merovingian period, and 
soon attained great wealth and importance The eaily history of 
Strasbuig, as in the case of most episcopal cities, consists mainly 
of aiecoid of the stiuggle between the bishops and the citizens, — 
the lattei, as they giew in wealth and powei, feeling the fetters of 
ecclesiastical rule inconsistent with their full development The 
conflict was finally decided in favoui of the citizens by the battle 
of Oberhansbergen in 1262 , and the position of free imperial city, 
which had been conferred upon Strasburg by Philip of Swabia, 
was not again disputed The tin owing on of the episcopal yoke 
was followed by an internal revolution G332), which admitted the 
guilds to a share in the goveinmeiit of the city and impressed upon 
It the demociatic character that it bore down to the French Revolu- 
tion Stiasbuig now became one of tlie most flomislung of all the 
imperial towns, and the names of natives oi lesidents like Sebastian 
Brant, Tauler, Fischait, and Geilei von Eayseisberg show that its 
pre-emmence was not confined to the material sphere On the other 
hand, its fair fame is sulhed by such acts as the binning in 1349 of 
2000 J ews, accused of causing a pestilence by poisoning the wells 
In 1381 Strasburg joined the Stadtebunil, or Swabian League, and 
about a century latei it rendered efficient aid to the Swiss confeder- 
ates at Gianson and Haney The Reformation found ready accept- 
ance at Strasburg, its foremost champion here being Martin Bucer, 
and the city was skilfully piloted through the ensuing period of 
religious dissension by its “stadtmei&ter” Jacob Sturm, who se- 
emed for it very favourable terms at the end of the Schmalkald 
War In the Thirty Years’ "Wai Strasburg escaped without molesta- 
tion by observing a prudent neutiality In 1681, dunng a time of 
peace, it was suddenly seized hy Louis XIY , and this unjustifiable 
action leceived formal lecognition at the peace of Eyswick m 1697 
The immediate effect of the change of supei lois was a partial reaction 
m favoui of Roman Catholicism, but the city remained essentially 
Geiman until the French Revolution, when it was depnved of its 
pimleges as a fiee town and sank to the level of a Fiench provin- 
cial capital It was at Stiashurg that Louis Hapoleon made his 
first ineffectual attempt to ^asp powei In the war of 1870 Stras- 
burg, with its garrison of 17,000 men, surrendered to the Germans 
after a siege of seven weeks The town and cathedial suffered con- 
siderably from tbe bombardment, but all traces of the havoc have 
now disappeared 

STEASS, or Paste See Glass, vol x p 665. 
STEATEGY See War 

STEATFOEDj usually designated STRAXYORD-oisr-Avoi^, 
a market-town and municipal borough, of England, in War- 
wickslme, near the Gloucestershire bolder, is pleasantly 
situated on the Avon, and on the Great Western and Mid- 
land Eailway lines, 26 miles south of Birmingham and 8 
south-west of Warwick The Avon is crossed by a stone 
bridge of fourteen arches, built by Sir Hugh Clopton in the 
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reiga of Henry YII , and widened m 1S14 , by a bridge 
of nine arcbes, bnilt of brick in 1826 ^ and by a foot-bndge 
erected in 1867, at a cost of ^500, on tbe site of a foot- 
bridge originally erected in 1599, and rebuilt in 1812 Tbe 
streets are wide and regular, crossing each other generally 
at right angles, and, says J 0 Halliwell-Phillipps, “with 
the exception of a kw diffused buildings, scarcely one of 
whicb IS in its original condition, there is no resemblance 
between the present town and the Shakespearean borough ” 
(compare article Shakespeare, -vol xxi pp 741 sg) The 
church of tbe Holy Trinity occupies tbe site of a Saxon 
monastery, which existed before 691, when the bishop of 
"Worcester received it m exchange from Ethelred, king of 
Mercia It is a fine cruciform structure, partly Early 
English and partly Perpendicular, with a central ton er and 
lofty octagonal spire It was greatly impi oved in the reign 
of Edward III by John de Stratford, who rebuilt the south 
aisle He also in 1332 founded a chantry for piiests, and 
in 1351 Ealph de Stratford built for John’s chantiy priests 
“a bouse of square stone,” which came to be known as tbe 
college, and in connexion with which the church became 
cohegiate The present beautiful choir was bmlt by Dean 
BalsMl (1465-91), and in the leigu of Henry VII the 
north and south transepts were erected The mural monu- 
ment of Shakespeare, who is buried in the chancel, is of 
special interest from its effigy of the poet, undoubtedly 
an authentic representation, though somewhat altered and 
damaged by time The foundation of the chapel of the 
guild of the Holy Gross was laid by Eobert de Stiatford. 
The guild, to which both sexes were admitted, was in exist- 
ence early in the 13th century, and it was incorpoiated by 
a charter from Edwaid III in 1322 It w'as dissolved in 
1647 The house in which Shakespeare was born still 
stands, — although its external appearance is much altered, 
— and an apartment is by immemorial tiadition pointed out 
as his birth-room In 1697 Shakespeare purchased New 
Place for his residence (see vol xxi p 765) Shakespeaie’s 
house was pulled down by Sir John Clopton in 1702, and 
the large new mansion erected on its site w^as pulled down 
by Sir Fiancis Qastrell iii 1759 Chiefly through the exer- 
tions of J 0 Halliwell-Phillipps, the site of New Place was 
purchased by public subscription, and m 1876 handed over 
to the tiu&tees of the birthplace The old theatre, which 
had occupied part of the giound, was taken down an 1873, 
and in 1877 a new memoiial theatre was erected at a cost 
of ,£30,000 The other principal buildings of the town are 
the town-hall, ongmally erected in 1633, almost entiiely 
rebuilt in 1767-68, after having been severely injured by an 
explosion, and greatly altered in 1863 at a cost of £2000, 
the maiket-house (1820) , the corn exchange (1850) , the 
children’s hospital (1871) , and the new hospital (1884) 
The Edward VI grammar school, where Shakespeaie re- 
ceived his education, was founded in 1553 The town is 
chiefly dependent on the aguculture of the neighbourhood 
The population of the borough m 1871 was 7183, and in 
1881 (aiea extended in 1879 to 3865 acres) it was 8054 
There is no authentic mention of Stratfoid eailiei than the 7tli 
century It received a charter for a maiket in the leign of 
Kichaid I , but was not incorporated till the leign of Edwaid VI 
The chartei of Charles II , granted in Ins 26th year, lemamed the 
governing chaiter of the town till the passing of the Municipal 
Act in 1836 The town sulFeied from a seveie epidemic in 16C4, 
from inundations in 1588, and fiom fiie m 1598 


cybrd on Adom, 1884, J 0 Halliwell Philllpps, Outhnes of 
theUfe ofShal>.jpsa.t e, sixth edition (with a history of New Place), 1886 , and the 
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STRATFORD, a town of Canada, capital of Peith 
county, Ontario, lies on the river Avon (a tnbutaiy of the 
Thames which discharges into Lake St Clair), about 45 
miles by rail south-east of Goderich, at the junction of the 
Goderich and Buffalo division with the mam line of the 
Grand Trunk Bailway In 1849 it was a village of only 


200 inhabitants, but between 1871 and 1881 its popu- 
lation rose from 4313 to 8239 It has a town-hall, ex- 
tensive repairing shops, and several manufactures 

STEATFOED DE EEDCLIPFE, Stratford Canning, 
Viscount (1786-1880), diplomatist, was the fiist cousin 
of George Canning the statesman, and the youngest son 
of Stratford Canning, who, having been disinheiited for 
mariymg beneath his rank, settled in London as a mer- 
chant in Clement’s Lane, wheie young Canning was 
born 4th November 1786 Shortly afterwards the father 
died, and the family removed to Wanstead, the boy- 
attending the village school and afterwaids a school at 
Hackney until 1794, when he went to Eton "Ultimately 
he became captain of the school, and he also manifested 
his hterary predilections by publishing, in conjunction 
with Wellesley and others, a collection of essays entitled 
TAe Mimatnie In 1805 he was elected scholai of King’s 
College, Cambridge, and, while still attending the univer- 
sity, became in 1807 prdcis writer to his cousin, who had 
been appointed foreign minister At tbe close of the 
year he went to Copenhagen as one of the secietanes of a 
special diplomatic mission, and after his return he was 
ajipomted lu June 1808 first secretary at Constantinople 
On the removal of his chief Mi Adair to Vienna in July 
1810, Canning remained minister plenipotentiaiy, making 
use of the oppoitumty to give indications of that ovei- 
mastering piupose and bold yet subtle diplomacy which 
weie to have such an impoitant influence on the histoiy of 
the Eastern question In 1812 he succeeded in effecting 
the treaty of Bucharest between Eussia and Turkey, 
which was signed on the 13th May, shortly befoie the 
auival of his successor This was pioperly the inaugura- 
tion of that English influence in Tux key winch did not 
cease until within recent years The tieaty was also of 
immense immediate advantage by fieeing the Russian 
aiiny to act against Napoleon, and on liis letiun to Eng- 
land Canning was rewarded by a pension of £1200 a ycai 
He remained in London, occupying himself with litera- 
tuie, and contiibutiug some articles to the Qmiteily 
Eenew, then newly founded, until in May 1814 he was 
appointed by Loid Castleieagh inimster plenipotentiaiy 
to Switzeiland, wheie lie succeeded in effecting the fodcia- 
tion of the cantons as a neutral state Ho lotmnod to 
England in 1817, and in August 1820 was sent as pleni- 
potentiary to the United States, to ariange ceitain out- 
standing diffeiences between the States and England, but, 
although a convention was signed 13th Maich 1824, tins 
was rejected by the American senate, and maiteis fox 
several years lemaiued, so far as any actual airangoment 
was concerned, %n statu quo. In October 1825 Canning 
was sent on a second commission to Constantinople, chiefly 
to promote the independence of Greece, but after long 
and complicated negotiations the attack, without the 
knowledge of the ambassadors, on the Tuikish fleet by 
the allies under Sir E Codrington at Navaruio, 20th 
October 1827, caused a confer ence then being held to be 
suddenly broken up, and rendered necessary the with- 
diawal of the ambassadors from Constantinople They, 
however, again mot at Pores towards the close of the 
following year, and ultimately Turkey was compelled, by 
the treaty of Adrianople, 14th August 1829, following a 
short war with Russia, to loose her grasp on Greece, and 
consent to the arrangement of a frontier limit On his 
return to England Canning was made G O.B In 1828 
he had been elected to the House of Commons for Old 
Saium, and he sat for different boroughs until 1841, 
when he again accepted the office of ambassador to 
Turkey During the next twelve years he gradually suc- 
ceeded in winning the confidence of the sultan, as well as 
awakening his wholesome awe, by convincing him, not 
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merely of his sincere interest in the welfare of Turkey, 
but of his sole ability to thwart the wiles of the Kussian 
•emperor There is no doubt a certain degree of exaggera- 
tion in Kinglake’s description of Canning as the “ Great 
Elchi/’ at whose slightest fiown the Turks were ready to 
quad, and by whose matchless skill and coolness the em- 
peior ISTicholas was placed at his -vvits' end, but the con- 
summate ability with which he managed the negotiations 
connected with the question of the Holy Places, so as to 
place the emperor as much as possible in the wrong, and 
to lender his act of hostility on 3d July 1853 — which led to 
the Crimean war — unjustifiable, cannot be denied During 
the war he retained his position at Constantinople, but at 
its conclusion he returned in 1858 to London In 1852 
he had been raised to the peerage with the title Viscount 
Stratford de Eedcliffe His later years weie spent chiefly 
in retirement, and, except when the Eastern question came 
prominently into notice, he took little part in political dis- 
cussion On Eastern politics he contributed several papers 
to the Times and the Nineteenth Centm y He died with- 
out surviving male issue 14th August 1880 

His essays were collected and published m 1881 undei the title 
of the EasUt n Question, with a memoiial preface by Dean Stanley 
A memoir by Stanley Lane Poole is in prepaxation 

STRATO See Peripatetics, vol xvm. p 545 

STRAUB USTG, an ancient town in the most fertile pait 
of Lower Bavaiia, is situated on the right bank of the 
Danube, 25 miles to the south-east of Ratisbon Its oldest 
and most characteristic building is the tall square tower 
of the town-hall, with its five pointed turrets, dating from 
1208 The church of Si James is a good Late Gothic edi- 
fice (1292-1512), with some paintings ascribed to Wohl- 
gemuth, and the old Carmelite church contains a handsome 
monument to Duke Albert II of Bavaiia The mdustiies 
of Straubing are tanning, brewing, and trade in grain and 
cattle The population in 1880 was 12,625, neaily all 
Roman Catholics 

Stiaubing is a town of i emote origin, believed to be identical with 
the Eoman station of Semorluium In definite histoiy, howevei, 
it IS known only as a Bavaiiau town, and fiom 1333 to 1426 it was 
the seat of the collateial dncal line of Baiein-Stiaubmg Its chief 
hi&toiical interest attaches to its connexion with the unfoitunate 
Agnes Beinauei, who lived at the chateau heie with hei husband 
Duke Albert III During the lattei’s absence his father, Duke 
El nest, exasperated at the mesalliance, ciuelly and unjustly con- 
demned his son’s low-boin wife to death, and caused hei to be hmled 
into the Danube from the budge (1435) A chapel in the church- 
yard of St Peter’s is said to covei hei remains Praunhofer the 
optician was horn at Straubing m 1787 

STRAUSS, David Fkiedeich (1808-1874), author of 
the Lehen Jesu, was boiu at Ludwigs burg, near Stuttgart, 
January 27, 1808 He was the son of a small tradesman 
who loved literature and thought more than business, and 
his mother was a bright intelligent woman whose piety was 
practical rather than meditative, while she had an open 
eye for the beauties of art and nature In his thirteenth 
year the hoy was sent to the evangelical seminary at Blau- 
beuren, near Ulm, to be prepared for the study of theo- 
logy Amongst his school-fellows weie youths destined to 
become equally distinguished with himself, of whom he 
has given sketches in his Chisbian Mmldin Amongst 
the principal masters in the school were Professors Kern 
and P C Baur, who infused into their pupils above all a 
deep love of the ancient classics In 1825 Strauss passed 
from school to the university of Tubingen The course of 
study was two years of philosophy and history and three 
of theology The professors of philosophy failed to 
interest him, and he aocordingly followed pretty much his 
own devices in this field, devoting himself especially to 
Schelling, the writers of the romantic school, Jacob Bohme, 
and even to somnambulistic and other modern supersti- 
tions In 1826 his previous teachers, Kern and Baur, 


lemoved to Tubingen, and the latter introduced him to 
the writings of Schleiermacher, which awoke his keen 
dialectical faculty and deliveied him from the vague- 
ness and exaggerations of romantic and somnambuhstic 
mysticism, while for a time he found satisfaction for his 
rehgious natuie in Schleiermacher’s idea of rehgion In 
the last year of his stay at Tubingen he read with Marklin 
Hegel’s Phanomenoloyie, which was the beginning of his 
abandonment of Schleiermacher for HegeL In 1830 he 
passed his examination brilliantly, and became assistant 
to a countiy clergyman, and was greatly beloved as 
pieacher and pastor by the parishioneis After nine 
months in this position he accepted the post of piofessor 
m the high school at Maulbionn, having to teach Latin, 
history, and Hebrew Here also he was most successful 
and highly valued But in Octobei 1831 he lesigned his 
office m order to study undei Schleieimacher and Hegel m 
Berhn Hegel died just as he arrived, and, though he 
legularly attended Schleiermacher’s lectures, it was only 
those on the life of Jesus which exercised a veiy powerful 
influence upon him It was amongst the followers of 
Hegel that he found kindred spirits Under the leading of 
Hegel’s distinction between “ Voistellung ” and “ Begrifi,” 
he had already conceived the idea of his two principal 
theological works — the Life of Jesus and the Chnstian 
Dogmatics In 1832 he returned to Tubingen and became 
repetent in the univei&ity, lecturing on logic, histoiy of 
pMosophy, Plato, and history of ethics, with great success 
But m the autumn of 1833 he resigned this position in 
Older to devote all his time to the completion of his pro- 
jected Life of Jesus In a year the manusciipt was fin- 
ished, and in 1834 the first volume and in 1835 the second 
were given to the world The work produced an immense 
sensation and created a new epoch in the treatment of 
the rise of Christianity The chief replies to it were 
by Tholuck, Neander, A Schweizer, Ullmann, and Biuno 
Bauei In 1837 Stiauss replied to his critics (Sti eitschiften 
luy Vertheidigwig meinerSehift uleo dasLelen Jesn) In 
the thud edition of the work (1839), and in Zwei 
fiiedliche Blatter, he made important concessions to his 
critics, which he withdrew, however, in the fourth edition 
(1840, tianslated into English by George Eliot, with Latin 
preface by Stranss, 1846) In 1840 and the following 
year he published his Chistliche Olauhenslehre (2 vols), 
the principle of which is that the histoiy of Christian 
doctrines is their disintegration Between the publication 
of this woik and that of the Fi ledliche Blatter he had been 
elected to a chaii of theology in the university of Euiich 
But the appomtment provoked such a storm of popular 
ill-will in the canton that the authorities considered it 
wise to pension him before he entered upon his duties, 
although this concession came too late to save the Govern- 
ment With his Glauhenslehre he took leave of theology 
for upwaids of twenty years In August 1842 he married 
Agues Schebest, a cultivated and beautiful opera singer 
of high repute, but not adapted to be the wife of a scholar 
and literary man like Strauss Five years afterwaids, 
when two children had been born, a separation by ariange- 
ment was made Strauss resumed his literary activity 
by the publication of Der Bomantikei auf dem Th one dey 
Gsesaren, in which he drew a satirical paiallel between 
Julian the Apostate and Fredenck William lY of Prussia 
(1847) In 1848 he was nominated as member of the 
Frankfort parliament, but was defeated He was elected 
for the Wurtemberg chamber, but his action was so con- 
servative that his constituents requested him to resign his 
seat He forgot his political disappointments m the pro- 
duction of a series of biographical works, which secured 
for him a permanent place in German hterature {Schuiart’s 
I Leien, 2 vols, 1849, Christian MarHm, 1851 , Frischhn, 
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1855, Ulnch von JTuUen, 3 vols , 1853-60, 4t]i ed, 1878, 
M S Bemanis, 1862) With this la&t-named work (see 
Rbimaeus) he returned to theology, and two years after- 
wards (1864) published hiB Zeben Jesit /u? dris Deutsche 
Toll (4th ed , 1877) It failed to produce an effect com- 
parable with that of the fiist Lip, but the replies to it 
were many, and Strauss answered them in his pamphlet Die 
Eallen und die Gunzen (1865), directed specially against 
Scheukel and Hengstenberg His Chtt'.ius des Glaulens 
und del Jems del Geschchte (1865) is a severe criticism of 
Schleiermacher’s lectures on the life of J esus, Tvhich were 
then first published From 1865 to 1873 Strauss lesided 
in Darmstadt, where he made the personal acquaintance 
of the princess Alice and the crown-puncess of Germany, 
receiving from both ladies many marks of esteem In 
1870 he published his lectuies on Voltaiu (3d ed , 1873), 
which were wiitten for the piincess Ahce and delivered 
before her In the works of these 3. ears it seemed that 
the truth of Christianity had become still more pioblematic 
to Strauss, and this was more obvious than ever m his next 
and last important woik, his confession, and final summary 
answer to the four great questions — Are we Christians ^ 
Have we still religion ^ What is oui conception of the 
world ’ How are we to regulate our lives ^ {Dei Alte wid 
der Neue Glaule, 1872, 11th ed , 1881, English translation 
by M Blind, 1873) The work produced a gi eater sensa- 
tion than his first Life cf Jesus, and not least amongst 
Strauss’s own friends, who wondeied at his onesided view 
of Christianity, his professed abandonment of all spiritual 
philosophy, the strange inconsistencies of his thought, his 
scientific ciedulity, and the offensive form of his negations 
To the fourth edition of the book he added a NacJiwoi t 
ah Yoncort (1873) The same year symptoms of a fatal 
malady appeared, and death followed February 7, 1874 
Though his last book renounced m almost frivolous Ian 
guage the hope of immortality, he read Plato’s Phsecb in 
the Greek during his last days, and Zeller says his fiiencls 
bade him adieu with feelings such as Plato has described 
at the end of that dialogue ” 

Strauss’s mind vas almost exiclusiyely analytical and critical, 
without depth of religions feeling, or pliilosoiihical penetration, or 
historical sympathy His woik yas aceoidingly laiely const: uct- 
ive, and, save when he was dealing n ith a kindied spiiit, lie failed as 
an histoiian, biogiapher, and ciitie, strikingly illustiating Gfoethe’s 
profoundly true principle that loving sympathy is essential foi 
productive criticism His intit Life 0 / Jesus vm duected against 
not only the tiaditional orthodo-?; view of the Gospel narratives, 
but likewise the rationalistic tieatment of them, whethei after the 
manner of Reimariis 01 that of Paulus The mythical theoiy 
that the Christ of the Gospels, excepting the most meagre outline 
of personal history, was the unintentional cieation of the eaily 
Chnstian Messianic expectation he applied with meiciless rigour 
and mechanical inconsideiation to the nairatives Buthisopeia- 
tions were based upon fatal defects, positive and negative He 
held a nan ow theoiy as to the muaeulous, a still nauower as to 
the relation of the divine to the human, and he had no tiue idea of 
thenatme of hiskoiical tiadition, while, as 0 F Baui complained, 
his ciitiqiie of the Gospel history had not been pieceded by the 
essential pielimmaiy ciitique of the Gospels themselves With a 
broader and deeper philosophy of 1 ehgion, justei canons of histoijcal 
criticism, with a moie exact knowledge of the date and origin of 
the Gospels, Ins iigorous application of the mythical theoiy with 
its destiuetive results would have been impossible lu his second 
though conceding something to 0 J Banr, headheies 
substantially to his mythical theoiy, while he seeks to make good 
one defect of the first Xi/e by supplying a previous examination of the 
Gospels But this examination shows little independent leseaich, 
being scarcely more than the adoption of the conclusions of C F 
Baiir and his eailiei disciples. Another advance on the fiist n ork 
is the addition of a sketch cf the historical facts of the life of 
tJesus and of liis lehgions chaiaeter, hat he adheies to his eaily 
limited and shallow view of the relation of the divine and the 
human, and still fails to appiehend the true mission of the founder 
of the Glinstian religion But the estimate of the religious mission 

of Jesus, and of the lustoncaltrustwoithiness of the Gospels, is fai 
highei in tins Life than the final one in Lei Alte der Mue 
Q-lcmle As 111 his philosophical development he exhihited waver 


inff unceitainty, so it is impossible to reconcile his views of Chiist 
an^ Chiistianity at diffeient periods of his life Some of the- 
expressions of his last book in this respect are in glaring contiast 
with the positions he maintained in eailier years 
Stiausss works aie published in a collected edition m 12 vols, Uy Zelier, 
Bonn, 1876-78, without Ins Chruthche Pogmatil On liis life and woiks see 
Zeller’s JDavtd Ftiedrtcli SCtauss in seinem Lehen imd seinen Schriften, Bonn, 
lS7t A Hansiath’si) F Biams und die Theologie seinei 2 vols , Heiclel- 
heig,’ 1876-78, his own essay on Julius Kernel , J J Vischpi’s KiztiscJie Gauge, 

1 3 Kail &ch« arz, Fui Geschichte dot neuesten Theologie, 4th ed , 1869 , Hein- 
iich Lang, Religiose Reden, \ol ii , Dotnei, Geschichte dei pt otesimlispen. 
Theologie, 1876, Kippold, Randbuch dei netieslen Kii chenffc%htchte, 1868, J H 
Scholten, ‘Stiauss and Chiistmnit) in Theological Review, 1874, Jan andAprilr 
Hise, Geschichte Jesu, lS76,gi\s ciitidues from different points of vieiv of Strauss’s 
theological woiks, paiticuUily his Lives of Jesus (J F S ) 


STRAUSS, Johann (1804-1849), orchestral conductor 
and composer of dance-music, was born at Vienna, March. 
14, 1804 In 1819 he obtained his first engagement as a 
violinist in a small band then playing at the Sperl, m 
the Leopoldstadt Shortly afterwards he joined Lanner, 
with whom he remained associated as deputy-conductor 
until 1825, when he organized a little band of fourteen 
performers on his own account It was dining the 
carnival of 1826 that Strauss inaugurated his long line 
of triumphs by introducing his band to the public of 
Vienna at the Schwan, in the Rossau suburb, where 
his famous Taubeil-Walzer (op 1) at once established his 
reputation as the best composer of dance-music then living 
Upon the strength of this success he was invited back 
to the Spell, where he accepted an engagement, with an 
increased orchestra, for six yeais. Soon after this he was 
appointed kapellmeistei to the 1st Buigor regiment, and 
entrusted with the duty of providing the music for the 
court balls , while the nurabei of his private engagements 
was so gieat that he found it necessaiy to enlaige his 
band fiom time to time until it consisted of more than 
two bundled performers In 1833 he began a long and 
extended series of tours throughout northern Europe, 
eventually visiting England in 1 838 In Pai is he associated 
himself with Musard, whose quadrilles became not much 
less popular than Ins own waltzes, but his gieatest successes 
were achieved in London, wheie he ai rived in time foi the 
coronation of Queen Victoria, and played at seventy-two 
pubhc conceits, besides innumerable balls and othei pii- 
vate enteitamments The fatigue of these long journeys 
seiiously injured Stiauss’s health, but he soon lesumed 
Ills duties at the Spoil, and on May 6, 1840 he lemoved 
with his band to the Imperial " Volksgarten,” which thence- 
forth became the scene of his most memorable successes 
Those who enjoyed the privilege of hearing him conduct 
there could never forget the wondeiful delicacy of the per- 
formance, over which the master presided with a quiet 
power which ensured the perfection of every minutest 
mumce In 1844 Strauss began another extensive senes 
of tours In 1849 he levisited London, and, after his fare- 
well concert, was escoited down the Thames by a squadron 
of boats, in one of which a band played tunes m ins honour 
This was his last public triumph On his icturn to Vienna 
he was attacked with scarlet fever, of which he died, Sep- 
tember 25, 1849. 

Stiauss was survived by three song, — Johann (bom 1826), Joseph 
(1827-1870), and Edwaid (bom 1835), all of whom have distin- 
guibhed themselves as coinposeis of dance music, and assisted m 
lecruiting the ranks and peipetuatmg the tiaditions of the still 
famous hand 


STRAUSS-DUROKHEIM,HEE0iJLB(b 1790, d 1865), 
an eminent French entomologist, was the author of ana- 
tomical works of exquisite precision and fulness of detail 
Two of these (his monographs of the anatomy of the cock- 
chafer and of the cat) aie permanent classics, of which the 
influence has aided greatly in raising the standard of 
zoological works 

STRAWBERRY {Fiagaria) Apart from its interest 
as a dessert fruit (see HoaTrcxrLTxrHE, vol xu. p 276), the 
strawberry has claims to attention, by reason of the pecu- 



593 


S T E- 

liarities of its stiiicture and the excellent lEustrations it 
offers of the inherent power of variation possessed by the 
plant and of the success of the gaidener in availing himself 
of this tendency The genus Fiagatia consists of a small 
number {three to four, according to Hooker) of species, 
native of the temperate regions of both hemispheres, as 
well as of mountain districts in warmer climes The tufted 
character of the plant, and its habit of sending out long 
slender branches (runners) which produce a new bud at 
the extremity, are well known The leaves aie usually 
palmately three-parted, but the number of leaflets may bo 
increased to five or reduced to one While the flower has 
the typical Rosaceous structure, the so-called fruit is very 
peculiar, but it may be understood by the contrast it pre- 
sents with the “ hip ” of the rose In the last-named plant 
the top of the flower-stalk expands as it grows into a vase- 
shaped cavity, the “hip,” within which are concealed the 
true fruits or seed-vessels In the rose the extremity of 
the floral axis is concave and bears the carpels in its 
interior In the strawberry the floral axis, instead of 
becoming concave, swells out into a fleshy, dome-shaped or 
flattened mass in which the carpels or true fruits, commonly 
called pips or seeds, are moie or less imbedded but never 
wholly concealed A ripe strawberry in fact may be 
aptly compared to the “fruit” of a rose turned inside 
out 

The common wild strawberry of Great Britain, which 
indeed is found throughout Euiope and great part of 
Horth America, is F vesca, and this was the first species 
brought under cultivation in the early part of the 17th 
century Later ou other species were introduced, such as 
F elatior, a European species, the parent stock of the 
hautbois strawberries, and especially F viigimana from 
the United States and F chiloenns from Chiloe From 
these species, crossed and reciossed in various manners, 
have sprung the vast number of different varieties now 
enumerated in catalogues, whose characteristics are so 
inextricably blended that the attempt to trace their exact 
parentage or to follow out their lineage has become imjios- 
sible It must suflBce to say that the varieties at present 
cultivated vary in the most remarkable degree in size, 
colour, flavour, shape, degree of fertility, season of ripen- 
ing, liability to disease, and constitution of plant Some, 
as previously stated, vary in foliage, others produce no 
runners, and some vary materially in the relative develop- 
ment of their sexual organs, for, while in most cases the 
flowers are in appearance hermaphrodite, at least m struc- 
ture, there is a very general tendency towards a separation 
of the sexes, so that the flowers are males or females only 
as to function, even although they may be perfect in con- 
struction This tendency to dioecism is a common charac- 
teristic among Bosacese,, and sometimes proves a source 
of disappointment to the cultivator, who finds his plants 
barren where he had hoped to gather a crop This happens 
in the United States more frequently than in Britain, but 
when recognized can readily be obviated by planting male 
varieties in the vicinity of the barren kinds Darwin, in 
alluding to the vast amount of variabihty in the so-called 
“ fruit,” — a change effected by the art of the horticulturist 
in less than three centuries, — contrasts with this variabihty 
the fixity and permanence of character presented by the 
true fruits, or pips, which are distributed over the surface 
of the swollen axis The will and art of the gardener have 
been directed to the improvement of the one organ, while 
he has devoted no attention to the other, which conse- 
quently i emains in the same condition as in the wild plant 
Too much stress is not, however, to be laid on this point, 
for it must be remembered that the foliage, which is not 
specially an object of the gardener’s “selection,” neverthe- 
less vanes considerably 
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STRAW MAlSrUFACTURES Straw forms the raw 
material of some not unimportant industries It serves for 
the thatching of roofs, for a paper-making material, for or- 
namenting small surfaces as a “straw mosaic,” for plaiting 
into door and table mats, matti esses, &c , and for weaving 
and plaiting into light baskets, artificial floweis, &c These 
applications, however, are insignificant in comparison with 
the place occupied by straw as a raw material for the straw 
bonnets and hats worn by both sexes Of the various 
mateiials which go to the fabrication of plaited head-gear 
the most important is wheaten straw It is only in certain 
areas that straw suitable for making plaits is produced 
The straw must have a certain length of “pipe” between 
the knots, must possess a clear delicate golden colour, and 
must not be brittle The most valuable straw for plaits 
IS grown in Tuscany, and from it the well-known Tuscan 
plaits and Leghorn hats are made The straw of Tuscany, 
specially grown for plaiting, is distinguished into three 
qnahties, — Pontederas Semone being the finest, Mazzuolo 
the second quality, from which the bulk of the plaits are 
made, while from the third quality, Santa Fio'io, only 
“ Tuscan pedals ” and braids are plaited The wheat-seed 
for these straws is sown very thickly on comparatively 
elevated and and land, and it sends up long attenuated 
stalks When the gram in the ear is about half developed 
the straw is pulled up by the loots, dried in the sun, and 
subsequently spread out for several successive days to be 
bleached under the influence of alternate sunlight and 
night-dews The pipe of the upper joint alone is selected 
for plaiting, the remainder of the straw being used for 
other purposes These pipes are made up in small 
bundles, bleached in sulphur fumes in a closed chest, 
assorted into sizes, and so prepared for the plaiters 
Straw plaiting is a domestic industry among the women 
and young children of Tuscany and some parts of Emilia 
Tuscan plaits and hats vary enormously in quality and 
value , the plait of a hat of good quality may represent 
the work of four or five days, while hats of the highest 
quality may each occupy six to nine months in making 
The finest work is excessively trying to the eyes of the 
plaiters, who can at most give to it two or three hours’ 
labour daily The exports of plaits and manufactured 
hats from Leghorn average in value £480,000 annually, 
about one half of the goods going to America 

The districts around Luton in Bedfordshire and the 
neighbouring counties have, since the beginning of the 
17th century, been the British home of the straw-plait 
industry The straw of certain varieties of wheat culti- 
vated in that region is, in favouiable seasons, possessed of 
a fine bright colour and due tenacity and strength The 
straw IS cut as in ordinary harvesting, but is allowed to 
dry m the sun before binding Subsequently straws are 
selected from the sheaves, and of these the pipes of the 
two upper joints are taken for plaiting The pipes are 
assorted into sizes by passing them through graduated 
openings in a grilled wire frame, and those of good colour 
are bleached by the fumes of sulphur Spotted and dis- 
coloured straws are dyed either in pipe or in plait The 
plaiters work up the material in a damp state, either into 
whole straw or split straw plaits Split straws are pre- 
pared with the aid of a small instrument having a project- 
ing point which enteis the straw pipe, and from which 
ladiate the number of knife-edged cutters into which the 
straw IS to be split The plaiting of straw in the Luton 
district formerly gave employment to many thousands of 
women and young children , but now vast -quantities of 
plaits are imported at a very cheap rate from Canton in 
China. The result is that, while the Luton trade is 
extending, the number of persons it there gives occupation 
IS greatly diminished Li 1871 about 50,000 persons 
XXIL — 75 
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were employed m the straw industiy, and in 1881 the 
number was only about 31,000 The plaits are sewed 
partly by hand and in a special sewmg-machinej and the 
hats ox bonnets aie flniohed by stijSenmg with gelatin 
size, and blocking into shape v,ith the aid of heat and 
powerful pressure, according to the dictates of fashion 
The annual output of the straw-plait industry m England 
IS estimated to amount in value to about £4,000,000 

In the United States straw-plait woik is pimeipally 
centred in the State of Massachusetts 

Many substances besides stiaw are v orbed into plaits and braids 
for bonnets Mmong these may be noticed thin stiips ot willow 
and cane, and the ironds of numerous palms “Biazilian” bats 
made from the fronds of the palmetto palms, SaMl Pahndto and 
S mexitam, are now largely made at St Albans The famous 
Panama bats, fine qualities of which at one tune weie woith 
420 to 430 each, are made from the leaves of the screw pane, 
Oarludoma pah/iaia They are now manufactmed at Dresden, 
Strasburg, and Nancj, and can be puichased at 30s oi^£2 

STREET, Geoeqe EdmuxVD (1834-1881), one of the 
ablest architects of the present century, was born at 
Woodford in Essex m 1824 He obtained his archi- 
tectural education in the office of Mi Owen Carter at 
Winchester, and aftei wards worked for fire years as an 
“improver” with Sir G Q Scott in London At an 
early age Street became deeply interested in the principles 
of Gothic architecture, and devoted an unsparing amount 
of time and labour to studying and sketching the finest 
examples of mediceval buildings in England and on the 
Continent He was a draughtsman of a very high ordei , 
his sketches are masterpieces of spirit and brilhant touch 
In 1855 he published a very careful and well illustrated 
work on The JBiicl and Marble Anlvdedun of Nooihem I 
Italy, and m 1865 a book on The Gotko ArchtecHre of 
Epam, with very beautiful drawings by his own hand 
Street’s personal taste led him in most cases to select for 
his design the 13th-century Gothic of England or Erance, 


STEENGTH 0 

j rriHE name “stiength of materials” is given to that 
_J_ part of the theory of engineering which deals with 
the nature and effects of stresses m the parts of engineering 
structures Its principal object is to determine the pioper 
size and form of pieces which have to bear given loads, 
or, conversely, to determine the loads which can be safely 
applied to pieces whose dimensions and arrangement are 
already given It also treats of the relation between the 
applied loads and the changes of foim which they cause 
The subject comprises e\peiimental investigation of the 
properties of materials as to strength and elasticity, and 
mathematical discussion ot the stresses in ties, struts, 
beams, shafts, aud other elements of structures and 
machines 

Stress 2 Stkess is the mutual action at the smface of contact between 
two bodies, or two imaginary paits of a body, whereby each of 
the two exerts a foice upon the other Thus, when a atone hes on 
the CTound there is at the surface of contact a stiess, one aspect 
of i^h is the foice directed downwaids with which the stone 
pushes the ground, and the othei aspect is the equal force directed 
upwards with which the ground pushes the stone A body la said 

State of to be in a state of stress when theie is a stress between the two paits 

stiess which he on opposite aides of an imaginary surface of section 
A pillai or block supporting a weight is in a state of atiess be 
cause at any cross section the part above the section pushes down 
against the part below, and the part below pushes up against the 
pait above A stretched rope is in a state of stress, because at any 
cross section the pait on each side is pulling the part on the other 
side with a force in the direction of the rope’s length A plate of 
metal that la being cut in a shearing machine is m a state of stress, 
because at the plane which is about to become the plane of actual 
section the poition of metal on each side is tending to drag the 
portion on the othei side with a foice m. that plane 


his knowledge of which was very gieat, especially an the 
skilful use of rich mouldings By far the majority of the 
buildings erected by him were for ecclesiastical uses, the 
chief being the convent of East Gi instead, the theological 
college at Cuddesden, and a veiy laige number of churches, 
such as St Philip and St James’s at Oxford, St John’s at 
Toiquay, All Saints at Clifton, St Savioui’s at East- 
bourne, St Margaret’s at Liveipool, and St Mary Mag- 
dalene, Paddington His laigest works were the nave of 
Bristol cathedral, the choir of the cathedral of Christ 
Church in Dublin, and, above all the new Courts of 
Justice in London, second only in architectural import 
ance (during this century) to the Houses of Parliament 
After a prolonged competition Street was appointed 
architect to the Courts of Justice m 1868, but the 
building was not complete at the time of his death in 
-December 1881 A great deal of somewhat unfair criti- 
cism has been lavished on this building, but it should 
be remembeied that Street was much hampered both by 
wmnt of a sufficiently large site and by petty economies lu 
money insisted on by the commissioner of works Though 
perhaps deficient in unity of composition, this great build- 
ing possesses much grace m its separate parts, and has 
great refinement of detail throughout Street was elected 
an associate of the Royal Academy in 1SC6 and E A in 
1871 , at the time of his death he was professor of history 
to the Royal Academy, and had just finished a veiy 
interesting course of lectures on the development of medi 
oeval architecture He was also a member of the Royal 
Academy of Yienna, and a knight of the Legion of Honoui 
His somewhat sudden death, onDecembei 18, 1881, was 
hastened by over-work and piofessional woiries connected 
with the erection of the law courts He was buiied in the 
nave of Westminster Abbey, where his grave is marked by 
a handsome sepulchral brass designed by Mi Eodley 
STREETS See Roads 


E MATEEIALS 

3 In a soEd "body wliich is in a state of stiess the diiection of ifoimal 
stiess at an imaginary suiface of division may be noimal, oblique, and tan 
or tangential to the surface When oblique it is often con gential 
vemently tieated as consisting of a noimal and a tangential com gtigsg 
ponent Noimal stress may be either push (compressive stiess) or 

pidl (tensile stiess) Stiess winch is tangential to the suiface is 
called shearing stiess Oblique stress may be legaided as so much 
push 01 pull aloBg with so much sheainig stiess The amount of 
stress per umt of suxfaee is called the mtensity of stiess Stiess is 
said to be rmiformly distubuted over a surface when each fi action 
of the aiea of suiface bears a coriespondmg fiactioii of the wholo 
stress If a stiess P is umfoimly distributed ovei a plane surface of 
area S, the intensity is P/S If the stiess is not umfoimly distub- 
uted, the intensity at any pomt is SP/SS, wheie SP is the amount 
of stress on an indefinitely small area 5S at the pomt consideicd 
for practical pniposes intensity of stiess is usually expiessed in 
tons weight pei squaie inch, pounds weight per square inch, or kilo 
giamnies weight per squaie milhmetie or per sqnaie cenlimetre ^ 

4 The simplest possible state of stress is that of a shoit pillar Simple 
or hloek compiessed by opposite forces applied at its ends, or that longi 
of a stretohett rope or other tie In these cases the stress is wholly tudmal 
m one dii action, that of the length These states may be distin- stiess 
guished as simple longitudinal push and simple longitudinal pull 

In them there is no stress on planes parallel to the direction of the 
applied forces 

A more complex state of stiess occurs if the block is compressed Com- 
er extended by forces applied to a pair of opposite sides, as well as pound 
by forces apphed to its ends,— that is to say, if two simple longi stress 
tudmal stresses m different directions act togethei A still more 
complex state occurs if a third stress be applied to the remaining 
pan of sides It may be shown that any state of stiess which can 
possibly exist at any pomt of a body may be produced by tlio joint 
action of thiee simple pjull or push stresses in three suitably 
chosen directions at right angles to each other ^ These thiee are 

1 One ton per sq in =2240 lb per sq in =l 511 kilos per sq mm 
* See EiAsricair, Tol iil p 810 
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called principal sti esses, and then directions are called the axes of 
principal stiess These axes have the important piopeity that the 
intensity of stress along one of them is greatei, and 
along another it is less, than in any othei duection . 

These are called respectively the axes of gieatest and 
least principal stress 

5 Returning now to the case of a single simple 

longitudinal stiess, let AB (fig 1) he a portion of a 
tie or a strut which is being pulled oi pushed in the 
dnection of the axis AB with a total stiess P On 
any plane CD taken ft right angles to the axis we 
have a normal pull oi push of intensity P/S, S 
being the area of the normal cross section On a plane 
EP whose normal is inclined to the axis at an angle d 
we have a stress still in the direction ot the axis, and 
therefore oblique to the plane EE, of intensity P/S', 
where S' is the area of the suiface EE, oi S/cos0 The 
whole stiess P on EP may he leaolved into two com- 
ponents, one normal to EP, and the othei a sheaiing 
stress tangential to EP The noimal component (P„, fig 2) is 
Peos0, the tangential component (Pj) is Psm8 Hence the inten- 
sity of normal pull oi push on EP, or^i,,, is ^ cos® 6, and . 

the intensity of sheaung stress EP, oi pt, is^sm^cosS / 
This expiession makes pt a maximum when 0=45° 

planes inclined at 45° to tho axis aie called planes of / 
maximum shearing stiess, the intensity of sheaung stress 
on them is Ip ^ 

6 Sheaung stiess in one direction is necessauly ac- " \ 
companied hy an equal intensity of sheaung stiess in - „ 
another direction at right angles to the fiist To proie 

this it is sufficient to consider the equilibrium of an indefinitely 
sipall cube (fig 3), with one pair of sides paiallel to the diiec 
tion of the sheaung stress Pj This stiess, act- 
ing on two opposite sides, produces a couple 
which tends to rotate the cube No airauge- 
ment of normal stresses on any of the thiee pairs 
of sides of the cube can balance this couple , that 
can be done only by a sheaung stiess Q« whose 
direction is at right angles to the fiist stiess 
and to the surface on which P^ acts, and whose 
intensity is the same as that of P« The 
sheaung stresses Pj and Q{ may exist alone, or 
as components of oblique stiess 

7 If they emst alone, the material is said to he m a state of simple 
shearing stress This state of stiess may be otherwise desciibed 
by refeience to the stiesses on diagonal planes of the cube ABCD 
Thus Pt aud Q* produce a noimal stiess R on a diagonal plane, 
and the equilibrium of 
the tuangular prism 
(fig 4) leqiiiies that 
E=Pt\/2 But R acts 
ou a suiface which is 
greater than each of 
the sides m the ratio 
of \/2 1 The inten 
sity of normal stress 
on the diagonal plane 
AC is therefoie the same as the intensity of shearing stress on AB 
or BO The same consideiations apply to the other diagonal plane 
BD at right angles to AC, with this diffeience, that the stress on 
it is normal pull instead of push Hence we may regaid a state of 
simple shearing stress as compounded of two simple longitudinal 
stresses, one of push and one of pull, at light angles to each other, 
of equal intensity, and inchued at 45° to the direction of the sheai- 
ing stiess 

8 Steain is the change of shape pioduced hy stress If the 
stiess IS a simple longitudinal pull, the strain consists of lengthen 
mg m the direction of the pull, accompanied hy contraetion in 
both directions at right angles to the puU If the stress is a simple 
push, the straiE consists of shortening in the direction of the push 
and expansion m both diiections at right angles to that, the stress 
and the strain are then exactly the reverse of what they are in the 
case of simple pull If the stress is one of simple sheaung, the 
strain consists of a distortion such as would be produced by the 
skdmg of layers in the duection of the shearing stresses 

A material is elastic with legard to any applied stiess if the 
stram disappears when the stress is removed Strain which per 
sists after the stress that produced it is removed is called perma 
nent set Por brevity, it is convenient to speak of stiain which 
disappears when the stress is removed as elastic stram 

9 Actual materials aie generally veiy perfectly elastic with 
regard to small stresses, and very imperfectly elastic with legaxd 
to great stresses If the applied stress is less than a ceitam Wit, 
the stram is m general small m amount, and disappears wholly 
or almost wholly when the stress is removed If the applied 
stiess exceeds this limit, the strain is, m general, much greater 
than before, and the principal part of it is found, when the stiess 



is lemoved, to consist of peimanent set The limits of stiess 
within which strain is wholly or almost wholly elastic aie called 
limits of elasticity 

Foi any paiticnlar mode of stress the limit of elasticity is much 
moie shaiply dehned in some materials than in otheis "When 
well defined it may leadily be lecognized in the testing of a sample 
from tke fact that aftei the stiess exceeds the limit of elasticity the 
stram begins to inciease in a much moie rapid latio to the stiess 
than before This characteristic goes along with the one alieady 
mentioned, that up to the limit the stram is wholly or almost 
wholly elastic 

10 Withm the limits of elasticity the stiam produced by a Hooke’s 
stress of any one kind is propioitional to the stress pioducing it law 
This IS Hooke’s law, enunciated by him m 1676 

In applying Hooke’s law to the case of simple longitudinal sti ess, 

— such as the case of a bar stretched by simple longitudinal pull, — 
we may measure the state of stum by the change of length pei 
unit of original length which the bar undeigoes when stiessed 
Let the original length be I, and let the whole change of length be 
5Z when a stiess is applied whose intensity p is watliia the elastic 
limit Then the stiain is measiiied by dljt, and this by Hooke’s 
law IS pioportional to p This may be wiitten 
Si I p E, 

wheie E IS a constant foi the paiticnlar material eonsideied The 
same value of E applies to push and to pull, these modes of stress 
being essentially continuous, and differing only in sign 

11 This constant E is called the modulus of longitndmal Young’s 
extensibility, or Young’s modulus Its value, which is expiessed modulus 
m the same units as are used to express intensity of stiess, may be 
measured diiectly by exposing a long sampile of the material to 
longitudinal pull and noting the extension, oi indiiectly by 
nieasuimg the flexuie of a loaded beam of the mateigil, or by ex- 
peiimcnts on the fiequenoy of vibrations It is frequently spoken 

of by engineers simply as tlie modulus of elasticity, but this name 
is too general, as there aie othei moduluses applicable to othei 
modes of stress Since E=iiZ/SZ, the modulus may he defined as the 
ratio of the intensity of stiess to the longitudinal stiam Sljl 

12 In the case of simple sheaung stiess, the stiain may be Modulus 
measured by the angle by which each of the foui originally light ot 
angles in the square piism of fig 3 is alteied by the distortion of iigidity 
tho piism Lot this angle be 0 in lacliaiis, then by Hooke’s law 
pI<P=G, wheie is the intensity of sheaung stress and 0 is a con- 
stant which measures the rigidity of the mateual C is called the 
modulus of rigidity, and is usually dotoi mined by oxpciimeuts on 
toision 

13 When three simple stresses of equal intensity and of the Modulus 
same sign (all pulls or all pushes) are applied in three diieotions, of cubic 
the material (provided it be isotiopie, that is to say, provided its oompres- 
proporties are the same in all diiections) suffers change of volume sibility 
only, wixhout distortion of form If tho volume is V and the change 

of volume 5V, the latio of the stress yi to the strain 5Y/7 is called 
the modulus of cubic compiessibility, and will be denoted by K 
The state of stress heie considered is the only one possible m a 
fluid at rest The intensity of stress is equal in all diiections 

14 Of these three moduluses the one of most importance in 
engiueenng applications is Young’s modulus E When a simple 
longitudinal piul or push of intensity p is applied to a piece, the 
longitudinal strain of extension or compiession is jj/E This is 
accompanied by a lateral contiaction or expansion, iii each tians 
verse duection, whose amount may be wiitten ^j/irE, where a- is the 
ratio of longitudinal to lateral stiam It is shown in the article 

15 Beyond the liimts of elasticity the lelation of stram to stiess Plastic 
becomes very indefinite Materials then exhibit, to a greater or stiam 
less degree, property of plasticity The stiain is much affected 

by the length of time during which the stiess has been in opera- 
tion, and leaches its maxunum, for any assigned stiess, only after a 
long (probably an indefinitely long) time Pmally, when the stress 
IS sufficiently increased, the latio of the increment of strain to the 
increment of stiess becomes indefinitely gieat if time is given for 
the stress to take effect In other words, the substance then 
assumes what may he called a completely plastic state , it Jlom 
under the apphed stress like a viscous liquid 

16 The ultimate strength, of a material with regaid to any stated Hlti- 
mode of stress is the stiess required to produce ruptuie In reckon mate 
mg ultimate strength, however, engineeis take, not the actual in- strength 
tensity of stiess at which rupture occurs, hut the value which this 
mtensity would have reached had rupture ensued without previous 
alteration of shape Thus, if a bar whose original cross section is 2 
square inches breaks under a uniformly distributed puH of 60 tons, 

the ultimate tensile strength of the material is reckoned to be 30 tons 
pel square inch, although theactual mtensityof stresswhiohproduced 
ruptuie may have been much greater than this, owmg to the con- 
traction of the section previous to fractuie The convenience of 
tins usage will he obvious from an example Suppose that a piece 
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of mateiial of tlie same q^uality lie used lu a sbuctuie under con 
ditions wbici, cause it to beai a simple pull of 6 tons pei squaie 
inch , ive conclude at once that the actual load is one filth of that 
■which would cause luptuie, iirespective of the extent to which the 
niateiial might contract in section if overstiained The stresses 
which oecui in engineeung piaetice are, or ought to he, in all cases 
within the limits of elasfcicitv, and mthin these limits the change 
of cioss section caused by longitudmal pull oi push is so small that 
it may he neglected in leckoning the intensity of stiess 
Ultimate tensile strength and ultimate shcaiing strength aie 
uell defined, since these modes of stiess (‘•imple pull and sunple 
shearing stiess) lead to distinct fractnie if the stress is sufficiently 
inci eased Under compiession some mateiials yield so continu- 
ously that then ultimate strength to resist compiession can scaacely 
he specified , others show so distinct a fiacture hy crushing (§ 43 
below) that their compressive strength may he deteimmed with 
some precision In what follows, the thiee kinds of ultimate 
stiength will he designated by the symbols fu /*, and for tension, 
sheaiing, and cmshing respectively 
Some ot the mateuals used in engineeung, notably timber and 
■wrought-iron, aie so far from being isotropic that then stiength 
IS widely different foi stresses iii different directions In the case 
of wrought-uon the piocess of loUmg develops a fibioiis structuie 
on account of the piesence of streaks of slag which become inter- 
spersed -with the metal in puddling , and the tensile strength of a 
rolled plats is found to be considerably gieatcr in the diiection of 
rolling than across the plate Steel plates, being rolled fiom a 
neaily homogeneous ingot, have nearly the same strength in both 
directions 

Factor of 17 In applying a knowledge of the ultimate stiength of materials 

safety to deteimine the piopei sizes of parts in an engmeeimg stiiictuie, 
these parts aie proportioned so that the gieatest intensity of stress 
(which for brevity is called the working stress) will he only a cer- 
tain fraction of the ultimate strength The latio 

IS called the factoi of safety ^ The choice of a factor of safety 
depends on many consideiations, such as the probable acciuacy of 


the theory on which the calculation of woiking stress has been 
based, the uniformity ot the matenal dealt with, and the extent 
to which its strength may be expected to conform to the assumed 
value 01 to the values deteimmed by expeiiments on samples , 
the deviations from the specified dimensions -which may be caused 
by bad woikniansbip , the probable accuiacyin the estimation of 
loads , the extent to which the mateuals will deteiioiate in time 
The factor is laiely less than 3, is veiy commonly 4 oi 5, and is 
sometimes as much as 12, or even moi e 

The ultimate stiength for any one mode of stress, such as simple 
pull, has been found to depend on the time late at which stress is 
applied , this ivill he noticed more fiillj Utei (§§ 28-34) It has 
also been found to depend very gieatly on the extent and frequency 
of variation m the applied stiess A stress considerably less than 
the noinial ultimate stiength will suffice to break a piece when it 
is frequently applied and lemoved , a much smaller stiess wnll 
cause lupture if its sign is frequently reversed , and hence in a 
stiuctuie which has to bear what is called live load the permis- 
sible intensity of stiess is less than in a structure which has to 
heal only load and also on its frequency of vauatioii (§§ 45, 46 
below) 

18 From an engineering point of view, the structural merit of 
a matenal, especially when live loads and possible shocks have to 
he sustained, depends not only on the ultimate stiength but also 
on the extent to which the matenal will bear defoimation without 
rupture This characteristic is shown in tests made to determine 
tensile stiength by the amount of ultimate elongation, and also by 
the contiaction of the cross-section which occurs through the fiow 
of the metal befoie rupture It is often tested in other ways, 
such as by bending and unbending hais m a cnole of specified 
radius, oi by examining the effect of repeated blows Tests by 
impact are geneially made by caiisuig a weight to fall thiough a 
legulated distance on a piece of the matenal snppoited as a beam 

19 Ordinary tests of stiength aie made by submitting the piece Tests ot 
to duect pull, duect compiession, bending, or toisioii Testing stiength 
machines are fi eqnently ai ranged so that they may apply any of these 

four modes of stie% , tests by duect tension aie the most common, 



and next to them come tests by bendmg When the samples to he 
tested for tensile strength aie nieie wiies, the stress may be applied 
directly by weights , for pieces of larger section some mechanical 
multiplication of force becomes necessary Owing to the plasticity 
of the materials to be tested, the applied loadu must he able to 
follow considerable change of form in the test piece -thus in test 
mg the tensile strength of \vi ought iron or steel provision must be 
made for taking up the large extension of length which occurs 
befoie fracture In most modem forms of laige testmg machines 
the loads are applied by means of hydraulic piessuie acting on a 
piston or plungei to which one end of the specimen is seemed, and 
the stiess is measuied by connecting the other end to a lever oi 
system of levels provided with adjustable weights In small 

1 Fisncli engmeeis usually estimate the peimisaible woikuig stress as a 
certain fiaebon of the elastic stiength (that is, of the stress •which leaches the 
limit of elasticity), msteaa of estimating it as a oertam fiaetion of the ultimate 
stiength 


machines, and also in some largo ones, the stress is applied by screw 
gearing instead of by hydraulic pressure Spungs are sometimes 
used instead of weights tomeasuie the stress, and another plan is 
to make one end of the specimen act on a diaphragm forming part 
of a hydiostatic piessuie gauge (§ 23 below) 

20 Figs 5 and 6 show an excellent form of single lever testing Single 
machine designed by Mi J H Wicksteod,® in which the stress is lever 
applied by an hydraulic pkiigei and is measuied by a lever oi testing 
steelyard and a movable weight The illustration shows a machine. 
30-ton machine, but machines of similar design have been bmlt 
to exert a force of 100 tons or moie AA is the lever, on which 
there is a graduated scale The stress on the test piece T is 
measured hy a weight W of 1 ton (with an attached vernier scale), 
which IS moved along the lever by a screiv-sliafi S , this screw 
shaft is diiven hy a belt fiom a parallel shaft R, which takes 
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its motion, through bsTel-wheels and a Hooke’s joint in the 
atis of the fulcrum, from the hand-wheel H (The Hookes 
joint m the shaft E is shown m a sepaiate sketch above the 
lever in fig 6 ) The holdei for the upper end of the sample 
hangs from a knife-edge three inches from the fulcium of 
the lever The lover holder is jointed to a crosshead C, 
which IS connected by two \eitical screws to a lowei cioss’ 
head B, upon which the hjdianlic plunger P, shown in see 
tion in fig 5, exerts its thrust G is a eountei poise which 
pushes up the plunger, when the water is allowed to escape 
Hydraubc pressure may be applied to P by pumps oi by an 
acoumulatoi In the piesent instance it is applied by means of 
an auxiliaiy plunger Q, which is piessed 
by screw gearing into an auxiliaiy cy- 
linder Q is dnven by a belt on the 
pulley D This puts stress on the. 
specimen, and the weight W is then 
lun out along the lever so that th&py f/, 
lever is just kept floating between the 
stops E, E Before the test-piece is put 
in, the distance between the holders is 
regulated by means of the screws con 
necting the upper and lower cross jjg 7 

heads C and B, these screws being 

turned by a handle applied at E Pig 7 is a section of one of the 
holders, showing how the test-piece T is giipped by serrated 
wedges The knife edges are made long enough to prevent the 
load on them ever exceeding 5 tons to the linear inch 
21 Another example of the single level type is the "Werdei 
testing machine, much used on the continent of Europe In 
it the specimen is lioiizontal , one end is fixed, the other is at- 
tached to the shoit vertical arm of a bell ciank level, whose ful- 
cium IS pushed out horizontally by an hydraulic ram ^ In 
Multiple many other testing machines a system of two, thiee, or moie 
lever levels is employed to leduce thefoioe between the specimen and 
testmg the measuiing w eight Pi obably the eaaliest machine of this class 
machines was that of Major Wade,^ in which, one end of the specimen was 
held m a fixed support, and the stietth was taken up by scicwing 
up the fulcrum plate of one of the levers In most multiple levei 
machines, howev ei, the fulcruma are fixed, and the stress is applied 
to one end of the specimen by hydraulic powei or by screw geauiig, 
which of course takes up the stretch, as in the single lever machines 
already described Mr KiikaldjL who was one of the eaihest as 
well as one of the most assiduous woikeis in tins field, applies in 
his 1,000,000 Ib machine a honzontal hydiaulic press diiectly to 
one end of the hoiizontal test piece The other end of the piece is 
connected to the short vertical aim of a bell ciank lever, the long 
arm of this level is honzonta], and is connected to a second levei 
to which weights aie applied In some of Messrs Faiibanks’s 
machines the multiple levei system is earned so fai that the point 
of application of the weight moves 24,000 times as far as the point 
of attachment to the test-piece The same makers have employed 
a plan of adjusting automatically the position of tie measuimg 
weight, by making the scale lever complete an electiic circuit when 
it rises or falls so that it starts an electiic engine which runs the 
weight out or in ® Generally the measuring weight is adjusted by 
hand In some, chiefly small, machines, the weight adjusts itself 
by means of another device It is fixed at one point of a level 
which IS arianged as a pendulum, so that, when the test piece is 
pulled by foice applied at the other end, the pendulum levei is de 
fleeted from its ori^nally vertical position and the weight acts with 
increasing leverage 

Multiple lever maclunes have the advantage that the measuimg 
weight IS reduced to a conveniently small value, and that it can 
be easily varied to suit test-pieces of diffeient sbiengths On the 
other hand, then multiplicity of joints makes the leveiage some 
what uncertain and increases friction Another drawback is the 
inertia of the woiking parts It is impossible to avoid oscilla 
tions of the levels and, to prevent them born producing impoitant 
errors in the recorded stress, the inertia of the osciUafing system 
should be minimized In a testing machine in which the specimen 
is directly loaded the inertia is simply that of the suspended 
weight M In a lever machine, which multiplies the weight n 
times, the weight applied to the lever is leduced to M/n, but its 
inertia, when refen ed to the test-piece, is (M/ra) x w® 01 The 
inertia which is effective for pioduoing osedlation is thus increased 
n tunes, so far as the weight alone is concerned, and this detri 
mental effect of leveiage is increased by the inertia of the levers 
themselves The effect will be moie seiious the greater is the 
leverage n 

22 Whitworth and others employ machines in which one end 
of the specimen is held in a fixed support, an hydiaulic piess acts 


testing 


on the othei end, and the stress is calculated from the piessuie 
of fluid in the press, this being obseived by a piessuie gauge, 
Machines of this class aie open to the obvious objection that the 
fiietion of the hydiaulic plunger causes a large and very unceitam 
diffeience between tie force everted by the fluid on the plunger 
and the foiee exerted by the plunger on the specimen It appears, 
howevei, that in the oidinaiy conditions of paclcing the irictioii 
IS very neaily proportional to the fluid pressure, and its effect maj 
therefoie be allowed fot with some exactness The method 15 
not to be recommended for woik requiiing precision, unless the 
plnngei be kept in constant rotation on its own axis duimgtbe 
test, in which case the effects of fnction aie almost entire!} 
eliminated 

23 In another impoihnt class of testing machines the stiess Dia 
(applied at, before to one end of the piece, by gearing 01 by phiagm 
lijdianlie piessure) ■ ■ 

IS measured by con 
necting the other 
end to a flexible dia 
phragm, on which a 
liquid acts w hose 
pressuie is deter 
mined by a gauge 
Fig 8 shows a sim- 
ple machine of this 
class (used m 1873 
for testing wiie by 
SirW Thomson and 
the late Pi of F 
Jenkm) The wire 
IS sti etched by means 
of a screw at the 
top, and pulls up 
the lower side of a 
hydiostatic bellows, 
water from the bcl 
lows uses in the 
gauge tube G, and 

its height measiiies „ „ 

the stiess Fig 9 rm 8— Hydraulic Machine foi Testing Wne 
IS Thomasset’s testing machine, in which one end of the specimen 
pulled by an hydiaulic piess A The other end acta thiough a 
bell ciank lever B on a hoiizontal diaphiagm C, consist 
mg of a metallic plate and a flexible iiiig of india lubber 
The piessure on the diaplnagm causes a column of mer- 
ciuy to use in the gauge tuba D The same pimciplo is 
made use of m the testing machines of Chauvm andMaiin 




1 Maschine zum Prufen d FestigUii d Maienalm, &a , Munich, 1882 

2 Report 0/ Expenments on Metals for Cannon, Philadelphia, 1856 , also Andei 

StrengthoJ Materials, p 15 

’ Abbott, On Testing MaCmes, New York, 18S4, 01 VanNostrmdts Engimet- 
mg Mag,, 1»S4 


Fio 9 — Thoaiasset’s Testing Machine 

Barbel, Maillard,^ and Bailey It has found its most impoitant ap Water- 
plication m the lemarkable testing maclime of Watertown aiseual, town 
built m 1879 by the U S Goveinment to the designs of Mr A II machine 
Emery This is a horizontal machine, taking specimens of an} 
length up to 30 feet, and exeiting a pull of 360 tons 01 a push of 
480 tons by an hydiaulic piess at one end The stress is taken at 
the othei end by a gioup of foui large vertical diaphragm presses, 
which communicate by smaE tubes witli foui similar smaE dia- 
pliragm pi esses in the scale case The pressuie of these acts on a 
system of levels which teimmates m the scale beam The joints 
and healings of all the levels are made fiictionle&shy using flexible 
steel connecting plates instead of knife-edges The total multipli 
cation at the end of the scale beam is 420,000 ® 

24 The icsults of tests are very commonly exhibited by means Stress- 
of stress stiain diagrams, 01 diagrams showing the relation of strain 
strain to stress A few typical diagrams foi wi ought-iron and diagrams 
steel intension aie given in fig 10, the data foi which aie taken 
from tests of long rods by Mi Kirkaldy ® Bp to the elastic limit 
these diagrams show sensibly the same late of extension foi all the 
materials to which they refer Soon after the limit of elasticity is 
passed, a point, which has been caEecl by Prof Kennedy the yield 
point, is reached, which is marked by a very sudden extension of 


4 For descriptions of several of these machines, see a paper by MM Denizeau 
and Techien, Mimonal ie V 4« Mlene et de la Marine, 1883 
s See Repoit of the US JBoaid appointed to test Iron, Steel, and other Metals, 
2 vols , 1881 Foi full details of the Finery madiine, see Repot of the U S Chief 
0 / Ordnosjce, 1883, appendix 24 „ ^ ,, , 

® Experiments on the Mechancal Propel ties of Steel hy a Oomntke of 0ml 
Engineers, London, 1868 and 18T0 
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tlie specimen After tins the e-^tension hecomes less rapid , then it 
continues at a faiily regular and gradually incieasing rate , near 
the point of lupturethe metal again begins to draw out lapidly 



TlTien this stage is leached rupture will occur through the flow of 
the metal, even if the load be somewhat decreased The diagram 
may in this way be made to come back towards the line of no 
load, by withdrawing a part of the load as the end of the test is 
approached (§ 29 below) 

25 ?ig 11 IS a stress strain diagram for cast iron in extension 
and compression, taken from Hodgkinson’s expeiiments^ The 


extension was mea- 
sured on a lod 50 
feet long, the com- 
pression was also 
measuied on a long 
lod, which was pre- 
vented from buckl- 
ing hy being sup- 
ported in a tiough® 
with partitions 
The full line gives 
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the same result ) 

The broken line shows the set pioduced by each load Hodgkinson 
found that some set could be detected after even the smallest loads 
had been applied Tins is probably due to the existence of imtial 
internal stress m the metal, produced by uuepally lapid coolmg 
in different portions ot the cast bar A second loading of the 
same piece showed a much closer approach to perfect elasticity 
The elastic limit is, at the best, ill defined , but by the time the 
ultimate load is reached the set has become a moie considerable 
part of the whole strain The pull cuives m the diagram extend 
to the poiut of rupture , the compression cuives aie diawn only 
up to a stage at which the bar buckled (between the partitions) so 
much as to affect the lesults 

Auto 26 Testing machmes are now frequently fitted with autographic 
graphic appliances foi diawmg strain diagrams When the load is meas 
le iiied by a weight travelling on a steelyard, the diagram may 
coideis be drawn by connecting the weight with a drum by means of a 
wiie 01 001 d, so that the drum is made to revolve tluough angles 
piopoitioiial to the tiavel of the weight At the same time 

1 Jicpoit of the Commisnoners on (he Apphcationo/IronioRailmy Structures, 
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another wire, fastened to a clip near one end of the specimen, and 
passing ovei a pulley neai the othei end, diaws a pencil through 
distances pioportional to the stiain, and so tiaces a diagram of 
stress and stiam on a sheet of paper stietched round the drum 
Apparatus of this kind has been used by Messis Fairbanks, Unwin, 

Aspmall, and otlieis ^ In Mr Wicksteed’s autographic recorder 
the stress is deteiinined by lefeieuce, not to the load on the lever, 
hut to the pressure in the hydraulic cylinder by which stress 
IS applied The mam cylinder is in communication with a small 
auxiliaiy hydraulic cylindei, the plungei of winch is kept rotating 
to avoid friction at its paclang This plunger abuts against a 
spung, so that the distance through which it is pushed out vanes 
with the pleasure in the mam eylindei A drum covered with 
paper moves with the plunger undei a fixed pencil, and is also caused 
to rotate by a wne fiom the specimen through distances propor- 
tional to the strain The scale of loads is calibrated by occasional 
reference to the weighted lever ^ In Prof Kennedy’s machine 
autographic diagiams aie diawn by applying the stress to the test- 
piece through an elastic master-bar of larger section The master 
bai IS never stiained beyond its elastic limit, and within that limit 
its extension furnishes an accuiate measure of the stress , this gives 
motion to a pencil, which writes on a paper moved by tbe extension 
of the test-piece ^ In Prof Thurston’s pendulum machine for 
toision tests, a cam attached to the pendulum moves a pencil 
till ough distances piopoitional to the stress, while a paper drum 
attached to the othei end of the test-piece turns under the pencil 
through distances proportional to the angle of twist “ 

27 The elastic extension oi compiession of a test piece of ordinal y Measure 
dimensions is so small as to lequiie foi its measurement lefined ment of 
methods which aie seldom employed in eveiyday piaotical testing elastic 
Measuiements of tins class must be made simultaneously on oppo- strain 
site sides of the test piece, to guard against eiror tlirough the bend- 
ing of the piece Microscopes and also various forms of micro- 

metei calipers are used foi tbe jimpose ® A method capable of 
gieat delicacy, which has been nsetlby Bauschingei^ and otheis, 
is to measure tbe stiam by light leflected from a pair of small 
miirois attached to rollers which turn as the specimen extends or 
contracts With apparatus of this kind it may be shown that 
iron, steel, or othei mateiials with a well defined yield point begin 
to show a maiked defect of elasticity at a somewhat lowei stress 
The tiue elastic hmit comes considerably eailioi in tbe test than 
the point which usually passes by that name ® 

28 In testing aplastic mateiial such as wi ought iron or mild Yiscosity. 
steel it IS found that the behavioni of the metal depends very 
maieiially on the time rate at which stiess is applied When 

OECD the elastic lunit is passed the full strain coiiesponding to 
a given load is reached only after a perceptible time, sometimes 
even a long time If the load be increased to a value exceeding 
the elastic hmit, and then kept constant, the metal will be seen 
to diaw out (if the stress he one of pull), at fiist lapidly and then 
moie slowly When the applied load is consideiably less than the 
ultimate strength of the piece (as tested m the ordinary way by 
steady mciement of load), it appears that this process of slow 
extension comes at last to an end On the othei hand, when the 
applied load is neaily equal to the ultimate stiength, tho flow of 
the metal continues until rupture oocnis Then, as in the forniei 
case, extension goes on at first quickly, then slowly, but, finally, 
instead of approaching an asymptotic limit, it quickens again as 
the piece appioaches mpture The same phenomena aie observed 
in the bending of timber and othei mateiials when in tho form of 
beams If, instead of being subjected to a constant load, a test 
piece IS set in a constant condition of strain, it is found that the 
stress lequired to maintain this constant stiam gradually decreases 

29 The giadual flow winch goes on niidei, constant stress- 
approaching a limit if the stress is moderate in amount, and con- 
tinuing without limit it the stiess is sufficiently great— will still 
go on ata diminished rate if the amount of sti ess be reduced Thus, 
m the testing of soft iron or mild steel by a machine in W’hich the 
stress 13 applied by hydiauhc power, a stage is reached soon after 
the limit of elasticity is passed at winch the metal begins to flow 
with great rapidity The pumps often do not keep pace with 
this, and the result m that, if the level is to bo kept floating, the 
weight on it must he inn hack Under tins reduced stress the 


2 For dcisorlptions of these and othei typos of autoginphlo recoider, see a paper 
h) Piof Dnwin, “On the Employment of Autofiiapliio Uocoids in Testing 
Mateiials," Jour Soc Aits, Feb, 1888, also Piof Kennedy’s oompiehensho 
paper, “On th? Use and Equipment ot Engmeenng Lahoiatoiies," Mn Pioe 
Inst C E , 188G, which contains much vnliiahle infoimatioa on the whole sub- 
jeet of testing and testmg machines 

3 Proa Inst Ifeth Eng , 1888 An interesting fealnis of this appaiatus Is a 
device for pieventing eiroi in the dmgiam tluough motion of the test-piece as a 
whole 

* Proe Inst Meeh Eng ,1888, also 2 /m Proc Inst CE,\o\ Ixxxviii ,1886, pi 1 
® Thniston's Materials of Engineering, pait il ioi accounts of woik done 
witli this machine, see JTi ans Aaier Soc Civ ilnp , from 1870, also, Peperf of 
the Ameiican Board, cited above 
®Seeapap6i b} Piof Unwin, Phil Mag , Maich, 1887 
' Miith am dem Meih Tech Lai w Uilnthai, Heft 6 
8 Cf Bansclnngei, loe cU , Kennedy, loc at , Jenny Pestigleils Versuche, 
Vienna, 1878 
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flow continues, more slowly than before, until presently the pumps 
recorer their lost ground and the ineiease of stress is resumed 
Again, near the point of 

rupture, the flow again be- 

comes specially rapid , the \ 

weight on the lever has / » 

again to be run back, and / 
the specimen finally breaks / 
under a diminished load 
These featuies aie veil 
shown by fig 12 , which is 
copied from the auto- 
graphic diagram of a test “ 
of mild steel ^ ^ 

30 But it is not onlyH 
3 t through what we may call 
the viscosity of materials 
that the time rate of load- 
ing affects then behaviour 
under test In iron and 

steel, and probably in some [_____ 

other metals, time has an- extension 

other effect of a veiy re- „ ^ , , , 

le markable kind Let the -Autographic Dugmm foi a tesc of 

test be carried to any point 

a (fig 13) past the oiiginal limit of elasticity Let the load then 
be lemoved , duiing the first stages of this removal the mateiial 
continues to stietch slightly, as has been explained above Let 
the load then he at once replaced and loading continued It will 
then be found that theie is a new yield-point b at or near the value 
of the load formerly reached , up to this point there is httle othei 

tlian elastic strain 30 , 1 

The full line ho in 

fig 13 shows the sub- i -c. 

sequent behaviour of e. 30| 

the piece But now "'I “ jfo ^ 

let the experiment be S Y 

lepeated on another 5 / 25 

sample, with this dif- — ■/ ^ 

feience, that an inter- ^ / g / 

val of tune, of a few 5 / iao— ^ — 

hours or more, is al- 15 L o- / 

lowed to elapse after z « / 

the load is lemoved ° S's 

and befoie it is le- 5 « 

placed It will then w I 

befoLindtliatapiocess 3 

of hardening has been “ £3 

going on duimg this “ 5 5 

interval of rest, for, ^ 

when the loading is 

continued, the new I I |( | 

jield-poiiit appears, 0^ 5 io is 0^ — — io — is 

not at 5 as formerly, EntenalDn, Per Cent txienelon P«rC«nt 

bufcatahighei load5 Fig 13 Fig U 

Other evidence that a 

change has taken place is afforded by the fact that the ultimate 


enalDHt Per Cent 
Tig 13 


CKtenaion Par Cant 
Fig 14 


change has taken place is afforded by the fact that the ultimate 
extension is reduced and the ultimate strength is increased (e, 
fig 13) 

31 A similar and even more marked hardening occurs when 
a load (exceeding the oiigmal elastic limit), instead of being 
removed and replaced, is kept on for a sufficient length of time 
without change When loading is resumed a new yield-point 
is found only after a consideiahle addition has been made to 
the load The result is, as in the former case, to give greater 
ultimate strength and less ultimate elongation, Big 14 exhibits 
two experiments of this kmd, made with annealed iron wne A 
load of 23 J tons per stjuaie inch was reached m both cases, ab 
shows the result of continuing to load after an interval of five 
minutes, and acd after an interval of 45i hours, the stress of 23 J 
tons being maintained during the inter val in both cases 

32 It must not be supposed that in a mateiial haidened by 
strain the elasticity is perfect up to the yield points which are 
shown in fig 13 at b and cZ 01 in fig 14 at e In experiments made 
for this article, it has been found that, after a piece of veiy soft 
iron wire has been hardened (as m fig 14) by the continued appli- 
cation of a load which had caused stretchmg, if a small addition 
he made to the load (bringing it to a value between a and the 
newyield-pomt), although there is atfirst no apparent drawing out, 
nevertheless if time he given the wire begins agam to draw, and 
a large amount of stretching at an mcieasedpace may ensue In 
this way wires have been broken with loads considerably short of 

1 The inciease of stiain without increase of stress, which goes on without 
limit when a test-piece under tension appioaclies ruptiue, is a special case of the 
geneial phenomenon of “ flow of solids," which has been exhibited, chiefly foi 
compiessive sti esses, m a senes of beautiful cxpenmentshyTiesca s«r 

VlJcoulement des Corps Sohdes, filsQ Pm Inst Mech , 1867 and. 1878) 


those which would have been required had the process of loading, 
fiom the point a onward, been contmued at a motleiately lapid 
rate A slow process of viscous defoimation may m fact be occur- 
ring at the same time that the metal shows a quasi-elasticity with 
respect to rapid alteiation of stress Bauschanger’s microraetiic 
expenmeuts have shown that after a piece has been haidened 
by rest the tine limit of elasticity, or the point at which Hooke’s 
law begins to fail, comes far shoit of the yield-point He has also 
shown that a long mteival of lest after the set has taken place 
pioduces a slow rise of the true limit of elasticity, ^ apparently 
a slower nse than the lapse of time causes m the yield point 
Itself 

33 In the testing of iron and steel the time duiing which any 
state of (pull) sti ess (exceeding the original elastic limit) exists afi'ects 
the result in tw'o somewhat antagonistic ways It augments exten- 
sion, by giving the metal leisuie to flow This may be called the 
viscous effect But, on the other hand, it reduces the amount of 
extension which subsequent greater loads will cause, and it increases 
the amount of load lequued foi i up line in the way which has 3 ust 
been described Tins may be called the haidening effect When 
apiece is broken by continuous giadiial inclement of load, these 
two effects aie occuirmg at all stages of the test If the viscous 
effect existed alone, or if the haidenmg effect were small, the 
mateiial would show to greater advantage as regards elongation, 
and to less advantage as regards ultimate stiength, the more 
slowly the loadweie applied Tin and lead may be cited as mata- 
iials foi which this is the case But when the hardening effect 
is lelatively great, as in non and steel, the matenal shows less 
elongation and a higher bieaking stiengtli the more slowly it is 
tested An excellent illnstiation of this is given hy the following 
experiment of ili Bottomley Pieces of iron wire, annealed and 
of exceptionally soft quality, when loaded at the rate of 1 lb in 
5 minutes, broke with 44^ and sti etched 27 per cent of their 
oiiginal length Other pieces of the same wire, loaded at the 
late of 1 Ih m 24 horns, broke with 47 ft and stietched less than 
7 per cent * Again, it has been found that an excessively rapid 
application of stress (by the explosion of gnn cotton) makes soft 
steel stietch twice as much as in ordinary testing ^ The case is 
very different, however, if the mateiial has been previously hard- 
ened hy strain It 

does not appeal 
that such varia- 
tions in the rate 
of loading as are 
liable to occur in 
practical tests of i 
non 01 steel have 2 
much influence on " 
the extension or k 
the strength, great s 
as the effects of ^ 
time aie when the a 
metal is loaded “ 
cither much moie „ 
slowly or much g 
m 01 e quickly In 1 - 
fig 15 the results - 
are shown of tests t 
of two similar ^ 
pieces of soft iron 
wue, one loaded 
to mptuie in 4 
minutes and the 
other at a rate 

about 5000 times ^ 

slower 

34 The hard- EXTENSION, PER CENT 

emng effect which pjg 15 

intervals of rest 

from load or of constant load pioduce, once the primitive elastic 
limit IS passed, has been examined by Beaidsley,® Thuiston,® 
Bausehmger, ® Ewing, ^ and others The effect of even a few minutes’ 
pause IS peiceptible, an hour or twm of constant stress has a very 
marked influenco, and after 24 hours 01 so tbeia appeals to be 
little fmther hardening The American Board found that iron bars, 
previously stressed to about 50,000 ft pei square incb, gained m 
strength, by intervals of rest from stress, to the extent of about 9 
per cent in one day, 16 pei cent lu throe days, and 18 per cent in 
SIX months ® 

35 It may he concluded that, when a piece of metal has in any 
way received a peimanent set by stress exceeding its limits of 

2 Milth. a«s dm Mech -Tech Lab %n Munclien, Heft 13, 1886 

» Pi oe Boy Soc , 1879, p 221 See also Eixsxioiir, § 80 

* See lemaaks ty Col Maitland, Min Proc Inst O' A , vol Ixxvi p 104. 

s See Report of the U S Boaidon Tests of Metals, vol 1 section 4, 

® loc eit 

7 Proc Roy Soc, June 1870 TLe autographic diagrams given m figs 13 and 
14 aie taken fiom these tests. 8 Loc ext , p 111 
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elasticity, it is hardened and (m some cases at least) its physical supposed that when local stretchini? begins at any point in the 
pioperties go on slowly changing foi days or even months earlier stages of the test it is checked by the hardening effect of 
Instances of the haidening effect of permanent set occm when the strain, until, finally, under gieatei load, a stage is leached in 
plates or bnis aie rolled cold, hammeied cold, oi bent cold, oi when which the extension at one place goes on so fast that the haidening 
wue Is drawn When a hole is punched in a plate the material effect cannot keep pace with the incicase in intensity of stiess 
contiguous to the hole is severely distoited by shear, and is so which results fiom diminution of aiea, the local extension is then 
much baldened in consequence that when a stiip contaimng the unstable, and luptuie ensues Even at this stage a pause in the 
punched hole is bioken by tensile stress the haidened poition, loading, and an interval of lelief fioin stiess, may haideu the 
being unable to extend so much as the lest, leceives an undue locally stretched pait enough to make luptuie occm somewheie 
jiropoitiou of the stiess, and the strip bieaks with a smaller load else when the loading is continued 

than it w ould have borne had the stiess been unifoimly distubutcd 39 Local sti etching causes the percentage of elongation winch Influence 
Tills bad effect of punching is especially noticeable m thick plates a test piece exhibits tefoie ruptuie (an impoitaiit quantity in en- of local 
of mild steel It disappears when a iiairow iing of mateiial gineers’ specifications) to vaiy gieatly with the length and section stietcli 
suuounding the hole is lemoved by means of a nmei, so that of the piece tested It is veiy usual to specify the length which mg on 
the material that is left is homogeneous Another lemarkable is to exhibit an assigned peicentage of elongation This, howeiei, total 
instance of the same kind of action is seen when a mild steel plate is not enough , the percentage obviously depends on the lelation elonga 
which IS to be tested by bending has a piece cut fiom its edge hy of the tian&veise dimensions to the length A fine wire of non tion 
a sheaung machine The result of the shear is that the metal or steel, say 8 inches long, mil stietch little nioie in pioportion 
closeto the edge 13 haidened, and, when the plate IS hent, this pait, to its length than a very long wiie of the same quality An 
bemg unable to stretch like the rest, staits a mack oi tear which 8 mch har, say 1 inch in diameter, will show something like twice 
cquickly spieads acioss the plate on account of the fact that m as much the peicentage of elongation as a veiv long lod The ex- 
tliB metal at the end of the ciack theie is an enoiraously high peiimentsofM Baiba® show that, m material of iiiiifoini quality, 
local intensity of stress (see Eiasticity, § 72) By the simple the peicentage of extension is constant for test pieces of similai 
expedient of planing off the liaidened edge hefoie bending the form, that is to say, for pieces of various size ni which the 
plate homogeneity IS lostoied, and the plate will then bend with- tiansveise dimensions axe varied in the same piopoition as the 
out damage length It is to be legietted that in oidinary testing it is not 

Anneal 36 The haidening effect of stiain is removed hy the pi ocess of practicable to reduce the pieces to a standaid foim, with one 
mg annealing, tliatiSjbylieatiugtoiednessandcoolingslowly Iniron, pioportion ol tiansveise dimensions to length, since an aibitraiy 
veiy mild steel, and most other metals the ute of coolmg is a mattei choice oflength andeioss section gives lesults which aie incapable 
of indiffeience , hut in steel that contains moie than about 0 2 pei of direct compaiisan with one anothei 

cent of caibon anothei kind of Iiardeiimg is produced if the metal, 40 The form chosen toi test pieces in tension tests affects not Influence 
aftei being heated to redness, is cooled suddenly When the only the extension but also the ultimate stiength In the fiist on 
proportion of carbon is consideiably gieater than this, steel may place, if theio is a sudden oi lapid change in the aiea of cioss stiength 
Harden be lendered excessively hard and brittle (“glass-hard") by sudden section at any pait of the length undei tension (as at AB, fig 17) 
mg and cooling from a led heat Puithei, by bemg subsequently heated the stress will not be uniformly distubuted there , ' 

temper- to a modeiate temperatuie, it may be depiived of some of this The intensity ivill be gioatest at the edges A and B, T . 

mg ot hardness and rendeied elastic though a wide lauge of strain and the piece will, in consequence, pass its elastic I 

steel This process is called the tempering ot steel , its effects depend on limit at a less value of the total load than would be 

the temperature to which the steel is heated after bemg haidened, the case if the change fiom the laigei to the smallei 
and the grade of temper which is acquired is usually specified by section weie giadual In a non ductile mateual, lup- 
the coloui (blue, straw, &c ) which appeals on a clean suiface of tuie will foi the same reason take place at AB, with 
the metal dunng tins heating, through the formation of a film of a less total load than would otheiwise be boino On i-A f-i 
oxide In the oidinaiy process of lolling plates oi bars of non oi the other hand, with a sufficiently ductile mateual, ^ 
mild steel the metal leaves the lolls at so high a tempeiature that although the section AB is the Inst to be poinianontly 
It IS viitually annealed, or pretty neaily so ^ The case is difleient defoinied, ruptme will piefciably take place at some 
with plates and bars that aie lolled cold thejq like wue sup sectiou not near AB, because at and neai AB the con- , 
plied in the hard diawn state (that IS, without being annealed after tiaction of sectional aiea wlueh piecedes luptuio is 
It leaves the draw-plate), exhibit the higher stiength and gieatly partly prevented by the piesanoo o£ the piojooting „ 
leduced plasticity which i esult from permanent set portions 0 and D Hence, too, with a ductile mateual “ 

Coutrac 37 The extension which ooours when a bar of umform section is samples such as those of fig 18, in which the pait of smallest section 
tion of pulled IS at fiist general, and is distubuted with some appioach between the shouldeia oi eulaiged ends ol the piece is shoit will 

section to uniformity ovei the length of the bar Before the bai bieaks, bieakwithagieatei r— , 

at nip howevei, a large additional amount of local extension occuis at and load than could bo ■ ' 

ture near the place of 1 upturn The mateual flows in that neighbour boine by long uni- f 1 

hood much inoie than 111 other paita of the bai, and the section IS form lods 5 the j 1 

much more contracted theie than elsewhere The contraction of same section In li III L, J K ^ 

aiea at fiactuie is frequently stated as one of the results of a test, good wiought non rTl r n L O 

and IS a useful index to the quality of mateuals If a flaw is pie and mild steel the I I 1 1 

sent sufficient to determine the section at which lupture shall occur flow of metal pre j I 

the contiactioii of area will in soneial be distinctly diTmmsbp.d nfirlincr inntnio nmi J iL 


the contiaction of area will in goneial be distinctly diminished ceding iiiptuie and J — ^ j* 

as compared with the contraction m a specimen free from flaws, causing local con ^ ' * ' ' ' 1 

although little reduction may be noted in the total extension of traction of section 

the piece Local extension and contraefron of area aie almost extends over a length six oi eight times the width of the piece, 
absent m cast iron and hard steel , on fte othei hand they aie and, if the length thioughout which the section is unifoira be 
specially prommsnt m wrought-iion, mild steel, and other metals mateiially less than this, the piocess of flow will be rendered more 

difficult and the breaking load of the sample will be raised « 

These consideiations have of couise a wider application than to 


These consideiations have of couise a wider application than to 
j the mere interpretation of special tests An impoitant practical 
j case 13 that of riveted joints, in which the metal left between tho 
rivet-holes is subjected to tensile stress It is found to bear, per 
rig 16 square inch, a greatei pull than would be bouio by a stiip of the 


test-piece of Whitworth soft fluid compressed steel 
38 Experiments with long rods show that the general extension 
winch occurs m parts of the bar not neai the break is somewhat 


li great enough to allow complete freedom 


41 Tho tensile stiength of long rods is affected hy the length Com- 
^ different way With a perfectly homogeneous mateual, paiativi 


m parrs OI tne oar not neai tlie break is somewhat nn difference slrenhl bo +i,» ““v 

exhibits here and there incipient local sketching, sJionid be found m the stiength of reels of equal strength 


which has stopped without leading to luptme This is of comse - 1S80 , see also a papei by Mi W Hackney 

due m the fiist instance to want of homogeneity It may be wo Adoption of Standaid loims of Teat Pieces," Min Ptoo Jnst G e \ 

’ 1 Inseveial ot Ki Kirkaldy’a papers, a compaiibon u given of "the elastic fiist spedmona seems to have been lods. 

limit, ultimate stiengtb, and ultiinate extension of samples Wlnveie annexed also ™ Wtm/>lfron and Steel, p 74, 

before testing, and of samples whicli neie tested in le commS sTal n on teS"teel ^ 

geneia! tiie annealed samples arc distinctly, though not veiy mateinlly, softei c See { f 

than the otlieis (Oni/iePelahvePropeitzes o/WjougMJionPlatM fnmM^^ InthreasfSa -Pny.lSSl-S 

rcis/itre.London, 1876, aho E^penmenis on more Se 

2 See Knkaldy’s Expermetiis m Fagersla Steel, London, 1378 riso tow t of Iio^m punched 

the Steel Committee, pait i ’ ’ ’ ^ ^ rSed to to § 35 ^ i““di iveakcned, foi tho reason 
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sectional area and of different lengths, provided the length of both 
weie great enough to prevent the action desciibed in § 40 tiom affect 
ing the result But, since no material is peilectly homogeneous, 
the longer lod v ill in general ho the weaker, offeiing as it does 
more chances of a weak place , and the probable defect of strength 
111 the long lod will depend on the degiee of vaiiability of the 
material When this has been established by numeious tests of 
shoit samples, the stiength which a lod of any assigned length may 
be expected to possess can be calculated by an appli 
cation ot the tlieoiy of piobabilities A theoiy of the 
strength of long bais has been worked out on this 
basis by Piof Chaplin, ^ and has been expeiimen tally 
confiimed by tests of long and shoit samples of wire 
The theoiy does not apply when the length is so small 
that the action of § 40 enteis into the case, and the 
expeiimental data on which it is based must be taken 
from tests of samples long enough to exclude that 
action 

42 In tension tests, luptuie may ocem, as in fig 
19, by diiect separation oiei a suifaee which is neatly 
plane and uoimal to the line of stiess This is usual 
in hard steel and other compaiativel} non ductile mate 
rials Oi it may occur by sbeaiuig along an oblique 

^ plane, as in fig 20, winch 
shows the fractiue of a piece 
' " of steel softei than the speci 

men of fig 19 In veiy due jg 
tile samples these two modes ® 
of ruptuie aie fiequently found in com- 
^ bmatiou, as in fig 21, wlieiea cential coie 
I is bioken by dnect tension while lound it 
^ is a ling o\ei which sepaiation lias taken 
place by slieaiing In tins instance the 
Fig 20 Fig 21 ring is in two paits, one above and one 
below the suiface of ruptuie of the central flat coie In other 
instances, such as that oi the sample shown in fig 16, the shorn 
ling foims a coiitianous cone oi ciatei lound a flat coie 

43 In compiession tests of a plastc mateual, such as mild steel, 

a process of flow may go on without limit , the pnece (which must 
of comae be shoit, to avoid buckling) shoitens and bulges out m 
the foim of a cask This is illustiated 
by fig 22 (fiom one of Faiibaiiu’s expe- 
riments), which shows the compiession 
of a lound block of steel (the ouginal 
height and diametei of winch aie shown 
by the dotted lines) by a load equal to 
100 tons pel squaie inch of oiigiiial sec- 
tional area The suiface ovei which the 
stiess is distiibuted becomes enlaiged, 
and the total load must be increased in 
a coiresponding degiee to niaiutaiii the Fig 22 

process of flow The bulging often pioduces longitudinal cracks, 
as in the figiiie, especially when the materials fibious as well as 
pilastic (as in the case of wrought non) A brittle matenal, such 
aa cast iron buck, or stone, yields by sheaung on inclined planes 

as in figs 23 and 24, which aie taken fiom 
Hodgkinson’s experiments on cast iron * 
The simplest fiaoture of this kind is exem- 
jilified by fig 23, wheie a single suiface (ap- 






Fig 23 Fig 24 

proximately a plane) of shear divides the compiesssd block into 
two wedges "With east iron the slope of the jilane is siieh that 
this simple mode of fiactnie can take place only if the height of 
the block is not less than about I the width of the base "^en 
the height is less the action is moie complex Sheaung must then 
take place over nioie than one plane, as in fig 24, so that cones 
or wedges are formed by which the snnounding poitions of the 
block are split off The stiess reqiuied to crush the block is cou- 


1 Tan Nosh an^s Engineering Magazine, Dec 1880 , Free Engineers' Club of 
Ehiladelphia, Ilaich, 1882 

2 Foi examples, see Faiibaiin’s expeuments on steel, Sep Bnt Ass, 1867 

3 Repoi t of the Royal Commissioners on the Application of Iron, to Railway 
Structures, 1S49, see also Ent Ass Rep , 1837 


sequently gi eater than if the height were sufficient for shearing iii 
a single plane 

44 The inclination of the surfaces of shear, when fracture takes Plane of 
place by sheaung nndci a simple stiess of pull oi push, is a mattei shear 

of much interest, throwing some light on the question of low the 
lesistance which a mateual exerts to stiess of one kind isaffected by 
the presence of stiess of another kind, — a question scarcely touched 
by direct experiment At the shorn suiface theie is, in the case 
ot tension tests, a noimal pull as viell as a sheaung stress, and in 
the case of compression tests a normal push as W'ell as sheaung 
stiess If this noiraal component weie absent the material 
(assuming it to be isotiopie) would slieai in the surface of greatest 
sheaung stress, which, as we have seen m § 5, is a surface inclined 
at 46° to the axis In fact, howevei, it does not shear on this 
surface Hodgkiiison’s expeuments on the compression of cast 
lion give suifaces of slieai wffiose normal is inclined at about 55° 
to the axis of stiess,* and Kukaldy’s, on the tension of steel, show 
that when ruptuie takes place by shear the normal to the surface 
13 inclined at about 25° to the axis * These results show that 
normal piull diminishes lesistance to sheaung and noimal push 
increases resistance to sheaung In the case of ca&t non under 
compiession, the matenal pi efeis to shear on a section where the 
intensity of shearing stiess is only 0 94 of its value on the surface 
of maximum sheaung stiess (inclined at 45°), but where the 
normal push is reduced to 0 66 of its i alue on the suiface of maxi- 
mum shearing stress 

45 Fatigue of Metals —A mattei ot great practical as well as Fatigue 
scientific interest is the weakening which matenals iindeigo by of metals 
repeated changes m then state of stiess It appeals that in some 

if not in all materials a limited amount of stress-vaiiation may 
be lepeated time after time without appiecmble deterioration in 
the strength of the piece, in the balance spiing of a watch, foi 
instance, tension and compiession succeed each otliei some 160 
millions of times in a yeai, and the spring W'oiks for jeais without 
appaient injuiy In such cases the sti esses lie well within the 
elastic limits On the other hand, tlie toughest bai bieaks aftei a 
small numbei of bendings to and fro, w'lien these pass the elastic 
limits, although the stiess may have a value gieatly shoit of the 
normal ultimate stiength A labouoiis leseaioh by "Wohler,^ ex- Wohler’s 
tending over twelve years, has given much impoitant infoimation experi- 
legaidingtbe effects on non and steel of veiy numeious repeated ments. 
alternations of stiess from positive to negatiFe, oi between a mghei 
and a lowei value without change of sign By means of ingeniously 
coutuved maclimes he submitted test-pieces to direct pull, altei- 
nated with complete oi paitial relaxation fiom pull, to repeated 
bending 111 one dnectionand also in opposite directions, and to le- 
peated twisting towards one side and towards opposite sides The 
results show that a stiess greatly less than the ultimate strength (as 
tested in the usual way hy a single applieation»of load continued to 
uiiituie) is sufficient to bieak a piece if it be often enough lemoved 
and lestoied, oi even alteinated with a less stiess ot the same 
kind In that case, howevei, the vaiiatioii of stress being less, 
the numbei of lepetitions required to pioduce ruptuie is greater 
In general, the number of lepetitions lequiied to piodnce nip- 
tuie IS incieasedbyiedueuig the laiige through which the stiess 
IS xaued, oi by lowering the uppei limit of that laiige It the 
greatest stress be chosen small enough, it may bo reduced, re- 
moved, 01 even leveised many million times without destioying 
the piece Wohlei’s results aie best shown by quoting a few 
figures selected fiom lus expeuments The stiesses aie stated in 
centueia per squaie zoll,® in the case of baia subjected to bending 
they lefei to tlio top and bottom sides, which are the most stie'jsed 
parts of the bai 


I lion bai in dnect tension — 
Kumliei of Apiilications 
causing Kuptuie 


Max Mm 
480 0 
440 0 
400 0 
300 0 


106,901 
SIO.SIS 
4b0,8o2 

II lion hai bent by transveise load 
Stiess Nrraibei of Bendings 
Mix Min causing Ruptuie 
550 0 ICO 7a0 

600 0 420 000 

460 0 481 9d0 


Numliei of Applications 
causing Ruptuie 
10,141,645 


B Number of Bendings 
Im causing Uupi mo 
0 1,320,000 

0 4,035 400 

0 Not bioken with 48 miBions 


in Steel bar bent hy tiansvcise load — 


Numbei of Bendings 
causing Rupture 
72,4a0 
81,200 
laC,200 


Stiess Number of Bendings 
Max Min causing Ruptuie 
900 400 22o,3O0 

900 500 764,900— mean of two trials 
1 900 GOO NotbiokenwithSajmllls 


* Op cU 

s Eie Eestigleits Versuche mil Eueti und Stahl, Beilin, 1870, oi Zeiisch pur 
Bawnesen, 1860-70, see also Engmeenng, vol xi , 1871 For eaily experiments 
by laubaim on tlie same subject, see Phil Erans , 1864 
6 Accoi ding to BauscLmgei (loc «f,p 44), tke centner per squaie soil in which 
Wbhlei goes lus results is equivalent to 6 837 kilos pei square cm , or 0 0434 ton 
pel squaie mch 

sxn — 76 
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ly lion bar bent by supporting at one encl, the othei end being 
loaded , alternations of stress fiom pull to push caustd bj rotating 
the bar ~ 

Stress Numlier of Eofdt ons Stress tlnmnar of Eolations 
rrom+to— causiDR Ku-pture Fiom -f to — causniR Iluptiue 
320 220 3,fiS2,'SS 

roo 00,000 200 4,917,892 

2S0 103,110 ISO lO.lSS.Tgi 

2G0 479,490 lOO Kot l)i oKen iMtll 132i 

240 909,810 millions 

46 riom tliLse and other e\peiiments "Wohler concluded that 
the iTiought iron to which the tests refer could piohahly beai an 
indefinite nnmbei of stress changes between the hmits stated (in 
lound numbeis) m the follow rng table (the ultimate tensile stiength 
wag about 19^ tons per scLiiare inch) — 

Stress in Tons pet Sq Inch 

Ti om pull to pusli +7 to —7 

Fiom pull tono stiess 13 to 0 

Fi om pun te less pull 19 to 10} 

Hence it appears that the actual stiength of this mateiial varies in 
a ratio which maybe longhly given as 3 2 1 in tlie three cases of 
(«) steady pull, (&) pull alternating with no stress, very many times 
repeated, and (c) pull alternating with push, very many times 
lepeated I’actois of safety applirable to the thiee cases might 
therefore rationally stand to one another in the ratio of 1 2 3 
For s^'eel Wohler obtained lesults of a generally similar kind IIis 
expenments were lepeated by Spatgenhcig, who extended the 
inquiry to brass, gnn-metal, and phosphoi bionze ^ On the basis 
of Wohler’s lesults formulas have been devised by Lannhaidt, 
Weyrauch, and others to express the probable actual stiength of 
metals under assigned vaiiations of stress, these aie, of couise, of 
a meiely empiiieal chaiactei, and the data aie not yet extensive 
enough to give them mueb value ^ 

47 Wobkr’a expeiimonts, dealing, as all expeuments must, 
with a finite number of stress changes, leave it an open question 
whether theie aie any hmits within which a state of stiess might 
be indefinitely often varied without finally destioying the mateiial 
It is natuial to suppose that a mateiial possessing peifect elasticity 
would suffer no detenoiation fiom stiess changes lying within 
liiarts up to which the elasticity is perfect But these limits, if 
they exist at all, are probably very nanow Indeed, in the case of 
lion, there is indirect evidence that all alteiation of stiess whatso- 
ever affects the molecular structure in a way not consistent w ith 
the notion of perfect elasticity When the state of stiess m iron 
IS varied, however slowly and however little, the magnetic and 
tharmo electric qualities of the metal are found to change in an 
essentially irreversible manner 3 Every variation leaves its matk 
on the quality of the piece , the actual quahty at any time is a 
function of all the states of stress in which the piece has previously 
been placed It can scarcely be doubted that sufificiently refined 
methods of experiment would detect a similar want of reveisibility 
in the mechanical effects of stiess, even when alterations of stress 
oeoai slowly enough to escape the effects of viscosity which have 
been examined by Sir William Thomson and discussed under 
Elasticity (vol vii pp 802 sq ) In any case, the viscosity investi- 
gated by Thomson causes such stress-changes as occui rapidly to do 
work on the material, and the destructive effect of repeated changes 
may be due in great pait to this cause His expenments show that 
rapid stiess-changes often repeated do produce a cumulative effect 
in reducing the modulus of elasticity, and it is veiy piobable that 
this fatigue of elasticity is associated with fatigue of strength 

There are as yet no experiments showing how far fatigue of 
strength is affected by the frequency, as distinguished from the 
mere number, of the stress changes, nor whethei a period of rest, 
after fatigue Ms been induced, restores strength That it does so 
may be conjectured from Thomson’s disco veiy that rest restores 
elasticity aftei elastic fatigue The conjecture is strengthened by 
Bauschmger’s discovery that, after a permanent set has been pro- 
duced and a period of lest follows, the appaient limit of elasticity 
(in the strict sense of that term) uses slowly with the lapse of time 
Both questions aie of obvious practical inteiest * 

48 When a strain is produced within the limits to which 
Hooke's law applies, the woik done in piodncmg it is half the 
product of the stress into the strain A load applied to a piece 
suddenly, but without impact, docs an amount of woikin stiaimng 
the piece which is measuted by the weight of the load into the 
distance it sinks in consequence of the stiain Hence, provided 

1 Ueherias YerlutUmder MetalU lisi,mi^'rhmenAnstrengv,%<ien,3w\in,'lSil5 
® See Weyiauoli, “On tlie Calculation ot Dimensmna as fleptniling on. the 
Ultinafce 'Working Stiength of Mateiials," JAn Pi 04 Ind CfP„vol IMii p 27S, 
also a correspondence in Mngmermg, vol xxis , and Unwin s Maclttne ffestgti, 
chip li a Ewing, JPhtl Trans , 1885, 188G 

4 Foi interesting notices of the fatigue of metals m railway axles, hiidge tics 
Ac, and results of experiments showing i educed plasticity in fatigued metal 
sea Ml B Bakei's addiess to the Mediatiical Section of the Biitish Assooation, 
1835 In most cases whei e the fatigue of metals ocems m engmeeiing practice 
the phenomenon is comphaatecl by the occun ence of blows or shocks whose energy 
IS ahsoihed In piodncmg atiams otfen exceeding the elastic limits, sometimes 
of a veiy local cliainetei m consaq.uence of the ineitia of thestiamed pieces 
Such shocks may cause an accumulation of set which Anally leads to luptnre in a 
tray that is not to be confused with ordinaiy fatigue of stiength It i^peats 
that the effects of fatigue may ha removed by auncalmg 


this stram hills within the elastic limit, the stiaiu and the stress 
aie twice as great as the same load would pioduce when m equi- 
libiium Instances of load applied with complete suddenness, and Stiam 
jet -without shock, are laie, but it is a common case for loads to produced 
be applied so rapidly that the stress leaches a value mtermediate by “live” 
betw'een that due to a static load and the double stiess due to the load 
same load applied at once Thus the Railway Commissiouets found 
that ceitain budges were deflected by a tiain passing at a speed of 
50 miles per hour f more than by the same load at rest ® The 
fact that a 'Hive” load produces gi eater stiess than a dead load is 
of course to be distinguished from the question Wohlei’s expen 
ments deal with — the gieater destructiveness of the intermitted or 
vaiied stiess which a live load causes In many cases engineers 
allow in one opeiation foi these quite independent influences of a 
live load by choosing a higher factoi of safety for the li\ e than foi 
the dead part of the whole load on a stiuctuie, oi (what is the 
same thing) by multiplying the live load by a coefiioient (often 1;^), 
adding the pioduct to the dead load, and tieating the sum as if 
all were dead load 

49 A useful application of diagiams showing the relation of Eesih- 
strain to stiess is to deteinrmie the amount of woik done in stiam- ence 
ing a piece in any assigned way The teim “lesihence” is conven- 
iently used to specify the amount of woik clone 'when the stiam 

just leaches the conespondmg eln&tic limit Thus a rod m simple 
tension oi simple compiession has a resilience pei unit of volume 
=/®/2E, wheie /is the gieatest elastic pull oi push A blow whose 
enoigy exceeds the lesilience (leckoned foi the kind of stiess to 
which the blow gives use) must m the most favoiuable case pio- 
duce a peinianent sot, in less fax oui able cases local peimaiient 
set will be produced although the eneigy of the blow is less than 
the resilience, m consequence of the stiam being unequally dis- 
tributed In a plastic mateiial a stiam exceeding the limit of 
elasticity absorbs a lelatively large amount of eneigy, and geneially 
incieases the resilience foi subsequent stiains Fiactui e uiulei suc- 
cessive blows, as in the testing of lails by placing tliem as beams 
on two supports, and allowing a weight to fall m the middle fiom 
a given height, lesults from the accumulated sot 'wlncli is hiought 
about by the eneigy of each blow exceeding the resilience 

50 In an impoitant paper® which is lepiiiited in the article Internal 
Elasticity, and should be caiefully studied m this connexion, stress 
Piof James Thomson has pointed out that the effect of any 
externally applied load depends, to a veiy mateiial extent, on 
whether there is oi is not initial intoinnl stiess, or, in other 
wolds, xvhetlier the loaded piece is initially in xvhat Prof Pleaison 

has called a state of ease Internal stress, existing without the 
application offeree fiom without the piece, must satisfy the con- 
dition that its resultant vanishes over any complete cioss-section 
It may exist in conseqnenco of set caused by previously applied 
forces (a ease of which m&tances aie given below), oi in conse- 
quence of previous tampeiature changes, as in cast-non, which is 
thrown into a state of mteinal stioss by unequally rapid cooling 
of the mass Thus in (say) a sphencal casting an outside sholl 
solidifies first, and has become partially contracted by cooling by 
the time the inside has become solid Th e inside thou conii acts, and 
its contraction is resisted by the shell, •which is thereby oompiessed 
in a tangential direction, while the metal in the intcrioi is pulled 
in the direction of the radius Allusion has alioady been made to 
the fact, pointed out by J Thomson, that the defect of elasticity 
under small loads which Ilodgkinson discoveiod in cast non is 
probably due to initial stress In plastic metal a nemly complete 
state of ease is brought about by annealing , even annealed pieces, 
however, sometimes show, iii the flist loading, small defects of 
elasticity, 'which aie probably duo to initial stiess, as they disappear 
when the load is re&pplied 

61 Little is exactlr known witli regaid to the effect of tempera- Effect of 
tiire on the strength of niateiials Some metals, notably non or tempera- 
steel containing much pliosphoius, shoiv a marked inci ease in brittle- tin e on 
ness at low tempeiatuics, oi “cold shoi tness ” Expeuments on the strength 
tensile stiength of wrought-iion and steel show in general little 
vaiiation withm the usual atmospheuo lango of heat and cold 
The tensile strength appears to be slightly reduced at vciy low 
temperatures, and to leach a maximum when the metal is warmed 
to a tempeutnio hetween 100° 0 and 200° 0 "Vyhen the tempeia- 
tuie exceeds 800° 0 tho tensile stiength begins to fall off lapidly, 
and at 1000“ 0 it is loss than one-tenth of the noimal value ^ 

Reference mav he made, in tins connexion, to the effect which a 
“blue heat,” or temperature shoit of rod heat, is believed to have 
on the plostipity and stiength of non, and moie especially of mild 
steel It aqijicais that steel plates and bais bent or othei wise 

K Report of Commtwoners on the Apphcalion of Iron to Ttaxlway Structures, 

1849 A matliematical investigation ot this effect of lolling load Is given In. an 
appendix to tlie Eepoit 
® Camh and Dub Math Joun , Nov , 1848 

7 See RepM of a CommiUu of tho 1h anlhn InsUtu% 1837 , Faiihairn, Bnt 
Ass Eflj) , 1856, Styffe on /» on antf Steel, tians 'ey C P Sand'beig Notices of 
these and other expeiimonts will ho found in Thin ston’sM'aiei'ials ^Bngmeenng, 
i! cliap X, and in papeis hyj J Wchstei, A/tra Ptoc Inst C'A.vol lx , iind 
A Maitens, Ztsxtschr des Ver Deutsch Ing 1883 
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■worked at a Uue keat not only run a muck more serious risk of 
fiacture in the process than when woiked either cold oi red hot, 
but become deteuorated so that brittleness may afterwards show 
itself when the metal is cold ^ 

52 The following table gives a few representabve data regaidmg 
the strength of the more important materials used m eugmeeimg 
(the figuies are gathered fiom the writings of Barlow, Hodgkinson, 
Kirkaldy, Thurston, Eankine, Unwin, Claik, and others) — 


„ Ameiican(mdnance) 

,, ,, stiengthened 

by succeaaiit. fusiun-i 
Wi ought iron— 

Finest Loiraioor and Toilc / 
shiie plates \ 

Staffoidslme { 


ft /c I /. 

51 to 101 25 to 65 9 to 1 
' 7 ' 42 11 

14 36 to 58 

15 to 20 e0to7j 

27 to 29 along the fibie 
24aciosst!iehbien 
20 along „ 


Steel— / r 

ilild steel phtes (Siemens 01 1 
Bessemer) 

Asle and lail steel (do) 

Crucible tool steel 1 

Steel castings a' 

Chiome steU 
Tungsten steel 

Wlutwoith 3 fluid compressed 
sted (mild) 

„ „ (haid) 4 

Steel wue, oidinaij, about 
Tampejed steel lope mie 
(highest) 

Pianoforte steel Tvue 
Copper, cast 1 

„ lolltd 1 


Muntz metal 
Gun metal 
Phosphor bronze 
Manganese bionzc 


Beech 

Teak 

Spanish mahogany 
Stone- 
Granite 
Sandstone 
Limestone 


Elastiatj 1 

Tons persq in 

Touhr s 

Mod of i 

Modulus 

E 

Rigidity 

C ' 

1 5000 

V to 
6000 

1 1300 
!■ to 

1 2jOO 

12,000 

to 

10,000 

-5000 

12 000 

5000 

13,o“oO 

5200 

13,000 
13,000 
t 7000 


8000 

o500 

0400 

2800 

1500 

2200 

(4500 to 
1 OjOO 
6000 

]-1700 

■^2400 

5500 

1000 


800 

COO 

9j0 


750 


9j0 

6u0 


j 7000 



53 Space admit? of no moie than a short and elementary 
account of some of the more simple stiammg actions that occur in 
n machines and engiueeiing structuies 

L- The stress which acts on any plane s'uifaee AB (fig 25), such as 
an imaginary cross section of a strained 
liiece, may he represented hy a figure 
formed by setting up ordinates Aa, B5, ^ ^ / 

&c , from points on the surface, the’'°^ 

length of these being made piopoitional 

to the intensity of stress at each point 

This gives an ideal solid, which may be 3 

called the stiess figure, whose height 

shows the distribution of stiess over the 
surface which forms its base A hue 

drawn flora g, the centie of gravity of 

the stress figme, paiallel to the ordinates Fig 25 

>f Aa, &o , detemines the point 0, which is called the centie of stiess, 
and is the point through which the resultant of the distributed stiess 
act** In the case of a unifoimly distributed stiess, a5 is a plane 
surface parallel to AB, and 0 is the centre of gravity of the surface 
AB 'When a bai is subjected to simple pull applied axially — ^that 
* Stiomeyei, “Tlie Injuuoiis Effect of a Blue Heat on Steel and lion," Ihit 
Frot Imt CF ,\ol Ivaxlv , 1886 


IS to say, so that the resultant stiess passes thiough the centie of 
gravity of eveiy cross section, — the stiess maybe taken as (sensibly) 
unifoimly distnbutcd over any section not near a place where the 
form of the cioss section changes, provided the bar is initially in a 
state of ease and the stress is within the limits of elasticity 

54 Uniformly var}ing stiess is illustiated by fig 26 It occurs Uni- 

(in each case foi stresses within the elastic hmit) in a bent beam, formly 
in a tie subjected to non axial pull, and - ^ varying 

in a long stiut or column wheie buckling stress 

makes the stiess become non axial In 

uniformly varjnng I 

stiess the intensity ^ \ V 

f at any point P is / L-'""' 

piopoitional to the r..~ ' 

distance of P fiom / ' ' ' — ^ 

a line MN, called / 26 

the neutial axis, which lies m the plane of the stressed surface and 

at light angles to the diiection AB, which is assumed to be that in 

which the intensity of sti ess varies 

most rapidly Theie is no varia- , . ^ ^ 

tion of stiess along Imes paiallel ^ as 

toMN If MN passes thiough - 

C, the centie of gravity of the sm 27 

face, as in fig 27, it may easily be shown that the total pull stiess 
on one side of the neutial axis is equal to the total push stress on 
the other side, whatever be the form of the smface AB The re- 
sultant of the whole stress on AB is in that ease a couple, whose 
moment may be found as follows Let tfS be an mdefimtely small 
pait of the surface at a distance % fiom the neutral axis thiough 0 , 
and let p be the intensity of stiess on rfS The moment of the 
stiess on ifS is xpd% 'S)\xt (eee fig 27) The 

whole moment of the stiess on AB is 

orpjl/a;^, wlieie I is the moment of lueitia of the surface AB about 
the neutral axis through 0 

55 A stress such as that shown in fig 26 or fig 28 may be 

regarded as a umfoi mly distributed j 

stress of mtensitvpo (which is the 

intensity at the centie of giamty 

of the smface C) and a stress of ' y\ l' 

the kind showu m fig 27 The y^ \ 

resultant is p^S, wheie S is the 1 fk 

whole aiea of the suiface, and ^ l 

it acts at a distance CD fiom C Po 

such that the miomeiit PflS CD= > I 

(P 2 -Po)IK=(Pi+ 2 ’o)Ife Hence i 

p.=?in(l+a:,S OD/I), and Pi= <- -uj, -w- - * 

^,( 1-0118 CD/I) IT c-% % 

56 Simple bendingoccuiswhen a F,g jg Simple 

beam is in equilibrium under equal bending 

and opposite couples in the plane of the beam Thus if a heain 

(fig 29 ), supported at its ends, be loaded at two points so that 
^1^1=1/72(2, the por- I I 

tion of the beam lying L L- 

between and Wj is f ). 4 

subjected to a simple ~ 1 kTQ 

bending stiess On L ^ I ^ , 1 

any section AB the « ^ ^ 

only stiess consists of 
pull and push, and has 

for its resultant a couple whose moment hI='W'iZi«'W 2?2 This is 
called the hmdvng mment at the section If the stress be within 

the elastic limits it will be clistiibuted as in fig ^ 

30, with the neutial axis at the centie of gravity j 

of the section The greatest intensities of push / 

and of pull, at the top and bottom edge respect- U, / 
ively, aie (by § 54) Pi=M 7 /j/I and p,=M 2 /yi, / 

and the intensity at any point at a distance j/ / 
above 01 below 0 is p=My/I / ^ 

57 Let the bending moment now he increased, I Bending 

non elastic stiam will begin as soon as either pi / beyond. 

01 Pa exceeds the conespondingliinit of elasticity, / elastic 

and the distribution of stiess will be changed in / limits 

consequence of the fact that the outer layeis of L 15 

the beam are taking set while the inner layers p gD 
aie still foUowmg Hooke’s law As a simple in- 
stance W 0 may considei the case of a mateiial stiictly elastic up to 
a certain stiess, and then so plastic that a relatively veiy large 
amount of strain is produced without fuither change of stress, a 
case not very fai fiom being realized by soft wrought-iron and mild 
steel The diagram of stiess 'will now take the form sketched in 
fig 31 If the elastic hmit is (say) less for compression than for 
tenaon, the diagiam will be as in fig 82, with the neutral axis 
shifted towards flie tension side "When the beam is relieved from 
external load it will he left m a state of internal stress, repre- 
sented, for the case of fig 31, by the dotted lines in that figure 

58 In consequence of the action which has been illustrated (in 
a somewhat ciude fashion) by figs 31 and 32, the moment required 
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to break tbe 'beam (Mj) cannot be calculated from tlie ultimate 
tensile oi compressiTe strength of the matenal by using the foi- 
mnla Mi=/jl/yj, or “When e^peuments are made on 

the ultimate strength of bars *to resist bending, it is not unusual 
to apply a formula of this foim to calculate an imaginaiy stress /, 
which receii es the name ^ 

of the modulus of tians- ' I Aj i 

Terse rupture Let the j 

section be such that 1/1= / 

Modulus y. Then the modulus J 

of rap- of transverse lupture is 

toe defined as c 

This mode of stating the / / 

results of experiment on / ■ 
tiansverse strength is y' 
unsatisfactory, inasmncli j ‘ . 

as the modulus of lup- L _ I_ 

ture thus deteimined ^ ^ 

will vary with different ^‘3 

forms of section Thus a plastic matenal for which /, and/t are 
equal, if tested in the form of an I beam in which the ilanges form 
practically the whole area of section, will have a modulus of luptiire 
sensibly equal to ft or/. On the other hand, if the matenal be 
tested in the foim of a rectangulai bar, the modulus of luptuie 
may appioach a value one and a half times as gieat For in the 
latter case the distribution ot stress may approach an ultimate con 
dition in which half the section is in unifoim tension /«, and the 
other half m unifoim compiession of the same intensity The mo- 
ment of stiess 13 then ^/tbk\ 5 being the breadth and 4 the 
depth of the section, but bj definition of the modulus of luptnie/, 
111 tables of the modulus of transverse luptuie the 
values aie geneially to be understood as refeiiing to bais of 
rectangular section Values of this modulus foi some of tlie 
principal materials of engineering are given m the article Bkidses, 
Tol IV p 292 

Strain 59 The strain produced by bending stiess m a bar or beam is, as 
produced regards any imaginaiy filament taken along the length 
by bend- of the piece, sensibly the same as if that filament weie * 

mg directly pulled or compressed by itself The resulting /j 

deformation of the piece consists, in the fiist place and j i 

chieliy, of cmvatuie in the diieotion of the length, due / ' 

to the longitudinal extension and compiession of the j i 
filaments, and, in the second place, of tiansveise fle\ { 
ure, due to the lateral compiession and extension winch f i 

go along with then longitudinal extension and com- 1 1 

pression (see Elasticity, § 57) Let Zj, hg 33, he a i i 

shoi t portion of the length of a beam strained by a bend • I 

ing moment M (within the limits of elasticity) The ) 1 

beam, which we assume to be oiiginally stiaight, bends j > 

m the duection of its length to a cuive of ladius B, / I 

such that 'R]l=yjsl, Bl being the change of I by exten f | 

Sion 01 compiession, at a distance fiom the neiitial j 1 

axis But 5Z= by § 10, and Pi=ir{/j/I Hence t :y-lv 

E=EI/M The tiansveise fiexuie is not, m geneial, of j X ! 
pmcticalimpoitance The centie of cmvatuie for itison ff i *> 

and the ladius is Eo-, wheie cr is the ratm of longitudinal L___ 
extension to lateral conti action undei snnple pull Rg 33 
Ordinaiy 60 Bending combined with sheanug is the mode of stiess to 
bending which beams aie ordinarily subject, the loads, or extoinally applied 
of beams forces, being applied at right angles to the diiecbon of the length 
Let AB, fig 34, he any cross sectcn of a beam in equilibiium 
The poition V of the beam, which . 

lies on one side of AB, is in eqiii- L L 

libnum undei the joint action of a 'i' R 

the extemal foices Fj, Fj, F3, &c , f ^ I 

and the forces w'hich the other poi y ^ - x, 

tion B exeits on V 111 consequence £ k x, - ■Hi 

of the state of stress at AB The u » V ' r 
forces Fj, Eg) F<,)&o may he referied Fig 34 . ^ 

to AB byuitroducing couples whose 

moments araFiaii, FsOig, kc Hence the stiess at AB must 
equilibrate, fist, a couple whose moment is SFa-, and, second, a 
force whose value is 2F, which tends to shear Y fiom U In these 
summations regaid must of comse be had to the sign of each foi ce , 
lu the diagiam the sign of Fj is opposite to the sign of F^ and F, 
Thus the stiess at AB may be legaided as that due to a bending 
moment M equal to the sum of the moments about the section ot 
the exteiually applied fames on one side of the section (SF-s), and 
a shearing foies equal to the sum of the forces about one side of 
the section (2F) It is a mattei of convenience only whether the 
forces on V or on IT be taken in reckoning the bending moment and 
tile sliearing force TJie bending Moment cituses a iimfornily 7fiiy- 
ing normal stress on AB of the kind alieady discussed m § 66 , the 
shearing foiee causes a sheanug stiess in the plane of the section, 
the diatnbulioji of vvhicli will be investigated later This shearing 
stress m the plane of the section is (by § 6) accompanied by an 


equal intensity of sheanug stiess 111 lionzontal planes parallel to 
the length of the beam 

61 The stiess due to the bending moment, consisting of longi- 
tudinal push in filaments above the neutial axis and longitudinal 
pull in filaments below the neutral axis, is the thing chiefly to be 
considered in piactical pioblems relating to the stiength of beams 
The geneial formula pi-=Myj/I becomes, for a beam of lectaugulai 
section of bieadth i and depth k, px=6M/5i^®=6M/S/j, S b^eing 
the aiea ot section Foi a beam of circular section it becomes 
Pi=32M/irA®=8M/Sh The matenal of a beam is disposed to the 
greatest advantage as regards lesistanee to bending when the foim 
IS that of a pair of flanges or booms at top and hottoni, held apait 
by a thin hut stiff web 01 by cioss biacing, as in I beams and braced 
trusses In such cases sensibly the whole bending moment is taken 
by the flanges, the intensity of stress ovei the section of eaeli 
flange is very nearly uniform, and the areas of section of the ten- 
sion and compiession flanges (Sj and S, respectively) should be 
propoitioned to the value of the ultimate strengths ft and /«, so that 
S]/t= Sj/c Thus for cast non beams Hodgkinson has lecommended 
that the tension flange should have six times the sectional aiea of 
the compression flange The intensity of longitudinal stress on the 
two flanges of an I beam is appioximately ll/Bfh and M/Sj/i, h 
being the depth fiom eentie to centre of the flanges 

62 In the examination of loaded beams it is convenient to le Diagrams 
present giaphically the bending moment and the slieanng foice at of bend 
vaiious sections by setting up ordinates to lepiesent the values of ing mo- 
these quantities Curves of bending moment and sheanug force meat and 
for a number of important practical cases of beams suppoited at shearing 
the ends will be found 111 the aiticle Biudgbs, with expiessions for foioe 
the maximum bending moment and maximum sheaiing foice under 
various distributions of load Tli e subj ect may be bnofly illustrated 




here by taking the case of a oantilevei 01 piojocting biacket— •(!) 
loaded at the end only (fig 36) , (2) loaded at the end and at 
another point (fig 36), (3) loaded ovei the whole length with a 
iiiiifoini load per foot lun Cuives of bending moment aio given 
in full lines and curves of sheanug foice in dotted lines 111 the 
diagiams 

The aiea enclosed by the euive of sheanug force, up to any 
oidinate, such as ab (fig 37), is equal to the bending moment at 
the same section, lepreseuted by the ouluiate ac Foi let x bo 
increased to 2!+ Sm, the bending moment changes to 5F(a:-f-5T), or 
SM=S2:2F Hence the sheanug foice at any section is equal to 
the rate of change of tlie bending moment theio pei unit of the 
length, and the bending moment is tlie integial of the slieanng 
foice witli respect to the length In tlio case of a continuous dis- 
tribution of load, it should bo observed that, when as is increased 
to x+Sr, the moment changes by an additional amount which 
depends on (5as)8 and may thoiefoie be iiegleoted 

63 To examine the distubution oi slieanng stiess over any Distnbu- 
vertical section of a beam, ^ ^ tionof 

vve may consider two r y— shearmg 

closely adjacent sections '< ' itipsa 

AB and DE (fig 38), on vfm \ if / 

which the bending mo c . \ ...eI' 

ments are Mand M-i-SM / 

respectively The result- y/Az/A}), \ • / 

ant hoiizontal foice due to , *' / / 

the bending sti esses on a . i '/ 

piece ADHG enclosed be- f/f/A " ' ^ 

tween the adjacent sec- 
tions, and bounded by 
the horizontal plane GII Vy//// 

at a distance irom the ',//y/A 

neutial axis, is shown by 'f/Y/yn 

the shaded figure Tins 

must be equilibrated by — 

the hoiizontal shearing ^ ^ 

stiess on 6H, which is the 

only othoi horizontal foice acting on the piece At any height ij 
the intensity of resultant hoiizontal stress due to the difference 
of the bending moments la i/SM/I, and the whole hoiizontal force 

on GH is tile bieadth If q be the intensity 

of horizontal shearing stress on the section GH, whose bieadth is 

, mrn, 

ro5a:='T-/ ysdy 


1 the piece At any height y 
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But S'Sljdx IS tlie whole sheaung foice Q on the section of the 
beam Hence ^ ^ 

and this is also the intensity of vertical shearing stress at the dis 
tance i/q from the neutral axis This expression may comeniently 
be written q=Q,Ay/zol, where A is the aiea ot the suiface AG- and y 
the distance of its centre of gravity fiom the neutral ams The 
intensity g is a maximum at the neutral axis and diminishes to 
zero at the top and bottom of the beam In a beam of lectangulai 
section the lalue of the shearing stress at the neutral axis is q max 
=lQlbh In other w ords, the maximum intensity of shearing stress 
on any section is l of the mean intensity Similaily, in a beam of 
circular section the maximum is J of the mean This lesult is 
of some importance in application to the pins of pm joints, which 
may be treated as leiy shoit beams liable to give way by shearing 
In the case of an I beam with wide flanges and a thin web, the 
above expression shows that in any vertical section q is nearly con 
stant in the web, and insignificantly small in the flanges Practi 
cally all the shearing sti ess is borne by the w eb, and its intensity is 
very nearly eq_ual to Q dii ided by the area of section of the web 
Prmcipal 64 The foregoing analysis of the sti esses in a beam, which 
stresses resolves them into longitudinal pull and push, due to bending 
moment, along with shear in longitudinal and tiansverse planes, is 
geneially sufficient in the treatment of practical cases If, how 
ever, it is desired to find the direction and greatest intensity of 
stress at any point m a beam, the planes of pimcipal stress passing 
through the point must be found by an application ot the general 
method given in the article Luastioitt, chapter 
111 In the present case the problem is excep- 
tionally simple, from the fact that the sti esses 
on two planes at light angles aie known, and 
the stress on one of these planes is wholly tan- 
gential Let AC (fig 39) be an indefinitely 
small portion of the horizontal section of a 
beam, on which there is only sheaung stress, 
and let AB be an indefinitely small poition of 
the vertical section at the same place, on which 
theie IS sheaung and normal stress Let q be 
the intensity of the sheaung stress, wliici is 
the same on AB and AC, and let p be the in- 


heam 


sity of normal sti ess on AB it is lecpued 
find a thud plane BO, such that the stress 



Iig 39 


to fim 

on it IS wholly nomal, and to find r, the in- 
tensity of that sti ess Let S be the angle (to be deteimmed) which 
BC makes with AB Then the eguilibnnm of the tuangular wedge 
ABC requires that 

»BCcose=p AB-l-g AC, and^BCsina=ff AB, 
or (r-]j)cosfl= 9 ’sin 0 , and» &iii5=g'cose 
Hence, 2®=r{?-y3), 

tan20= 2g/io, 

The positive value of r is the greater principal stiess, and is of the 
same sign as p The negative value is the lesser prmcipal stress, 
which occurs on a plane at right angles to the foimer The equa- 
tion foi B gives two values coiresponding to the two planes of 
principal stress The greatest intensity of shearing stiess occurs 
on the pair of planes inclined at 45° to the planes of piineipal 
stress, and its value isV^^+iP^ (^7 § 

65 The above deteimmation of r, the greatest intensity of stress 
due to the combined effect of simple bending and shcamg, is of 
some piactical importance in the case of the web of an I beam 
We have seen that the web takes practically the whole sheaung 
force, distributed over it with a nearly uniform intensity q If 
there were no normal stress on a vertical section of the web, the 
sheaung stress q would give use to two equal principal stresses, of 
pull aud push, each equal to g, m diiectioiis inclmed at 45° to the 
section But the web has further to suffei normal stiess due to 
bending, the intensity of which at points near the flanges approxi- 
mates to the intensity on the flanges themselves Hence m these 
regions the greater principal stress is increased, often by a considei- 
able amount, which may easily be calculated from the foregoing 
formula What makes this specially important is the fact that 
one of the principal stresses is a stiess of compression, which tends 
to make the weh yield by buckling, and must be guarded against 
by a suitable stifiening of the web 
The equation for 6 allows the lines of principal stress in a beam to 
be drawn when the form of the beam and the distribution of loads 
are given An example has been shown in the aiticle Bbidges 
(§ 13, fig 12), vol IV p 290 

Deflexion 66 The deflexion of beams is due partly to the distortion caused 

of beams by shearing, hut chiefly to the simple bending which occurs at 
each vertical section As legaids the second, which in most cases 
is the only important cause of deflexion, we have sean (§ 59) that 
the radius of curvature R at anv section, due to a hendmg moment 
M, is EI/M, which may also be wutten Et/i/pi Thus beams of 
uniform strength and depth (and, as a particular case, beams of 


unifoim section subjected to a nnifoim bending moment) bend into 
a circular aic In other cases the form of the bent beam, and the 
resulting slope and deflexion, may be deteimmed by integrating 
the cnrvatiiie thioughout the span, or by a giaphic process (see 
BpidCtES, § 25), which consists m drawing a cuive to repieseut the 
beam with its cuuatuie gieatly exaggerated, after the ladius of 
curvature has been determined for a sufficient number of sections 
In all practical cases the curvature is so small that the arc aud 
chord aie of sensibly the same length Calling % the angle ot 
slope, and the dip oi deflexion from the chord, the equation to the 
curve into which an oiiginallj straight beam bends may be written 
du_ 

Integrating this for a beam of unifoim section, ot span L, supported 
at its ends aud loaded with a weight W at the centre, we hav e, for 
the gieatest slope and greatest deflexion, lespectively, WL^/16EI, 
jti='WLV48EI If the load W is uniformly distributed over L, 
?i=WL®/24EI andUi=5WL*/384EI For other cases, seeBRiDGES, 

§24 

The additional slope which shearing stiess piodiices in any 
originally horizontal layer is g/0, where q is, as hefoie, the intensity 
of sheaung stress and Cis the modulus of iigidity In a loiind 
01 rectangular bar the additional deflexion due to sheaung is 
scarcely appieciable In an I beam, with a weh only thick enough 
to lesist sheai, it maybe a somewhat consideiable proportion of 
the whole 

67 Torsion oocuis in a bar to which equal and opposite couples Torsion 
aie applied, the axis of the bar being the axis of the couples, and of solid 
gives use to sheaung stress in planes perpendiculai to the axis aud 
Let AB (fig 40) he a unifoim ciicular shaft held fast at the end A, hollow 
and twisted by a 
couple applied in 
the plane BB As- 
suming the strain to 
be within the lunits 



ot elasticity, a radius ^ 

CD tuius lound to ^ 

CD', and a lino AD 
drawn at any dis- 
tance ? fi om the axis, 
and oiiginally straight, changes into the helix AD' Let 6 be the 
angle which this helix makes with lines paiallel to the axis, or in 
other woids the angle of shear at the distance ? fiom the axis, and 
let z he the angle of twist DGD' Taking two sections at a distance 
dx fiom one another, we have the arc Qdx-idi Hence q, the 
intensity of sheaung stiess in a plane of cioss section, varies as j, 

since g = Cfl = 0} ^ The i esultant mom ent of tlie whole shearing 

stiess on each plane of cross-section is equal to the twisting 
moment M Thus y-n « , ny 
y 2irr®gdr=M 

Calling j*! the outside radius (where the shearing stress is gieatest) 
aud Ox its intensity there, we have g=»'gi/j'i, and hence, for a solid 
shaft, gi=2M/ffri* For a hollow shaft with a central hole of 
radius the same reasoning applies the limits of integration are 
now ix and r^, and 2Mr 

The lines of pnncipial stress aie obviously hehces inclmed at 45° to 
the axis 

If the shaft has any other form of section than a solid oi sym- 
metrical hollow ciicle, an oiiginally straight radial line becomes 
warped when the shaft is twisted, and the sheaung stress is no 
longer piopoitional to the distance from the axis The twisting ot 
shafts of square, tnangulai, and other sections has been investigated 
by M de St Tenant (see Eoastioity, § 66-71, where a comparison 
of torsional rigidities is given) In a square shaft (side-=A) the 
stress is gieatest at the middle of each side, and its intensity there ^ 
IS gi=M/0 281A* 

I'm round sections the angle of twist per unit of length is 
“ solid and hollow shafts 

68 In what has been said above it is assumed that the stiess 
IS within the limit of elasticity When the twisting couple is 
incieased so that this limit is passed, plastic yielding begins in 
the outermost layer, and a larger pnoportion ot the whole stiess 
falls to be borne by layers nearer the centre The case is similar 
to that of a beam bent beyond the elastic limit, described in § 57 
If we suppose the process of twisting to be coiitiiiuei, and that 
after passing the limit of elasticity the material is capable of much 
distortion without further increase of sheaung stress, the distiibu 
tion of stress on any cross section will finally have an approximately 

uniform value g', and the moment ot toision will be ^2iTr^q'd'> 
of solid shaft Bus gives for M a 


Eankme, Applied MscT>miM, § 324 
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value greatei than it has when the stress m the outeimost layer only 
reaches the mtensitj m the latio oi 4 to 3 ^ It is obvious from 
this consideration that the ultimate stiength of a shaft to lesist 
torsion IS no more cleducihle fiom a knowledge of the ultunate 
shearing strength of the material than the ultimate stiength of 
a beam to resist bending is deducible fiom a knowledge of ft and/^ 
It should be noticed also that as legaids ultimate stiength a solid 
shaft has an important advantage ov ei a hollow shaft of the same 
elastic strength, or a hollow shaft so proportioned that the gieatest 
working intensity ol stress is the same as m the solid shaft 
69 Twisting combined with Longitudinal Sti ess — "When a rod is 
twisted and pulled axially, oi when a short block is twisted and com- 
pressed anally, the gieatest intensity of stress (the greatei pimcipal 
stress) IS to he found by oompounding the longitudinal and shearing 
stresses as in § 64 In a circular lod of radius r^, a total longitudi 
nal force P in the direction of the axis gives a longitudinal noimal 
stress whose intensity Pi=Tlirr-j^^ A twisting couple M applied 
to the same rod gives a shearing stress whose greatest intensity 
g'i=2M/7rri® The two together giv e rise to a pair of prin cipal 
stresses of intensities r=P/27rrf ±\/(2hI/''^i°)^+(^/^’^i“)^ 
inchn ations to the axis hemg defined by the eq^uation tan 20 = 2M/rjP, 
and the term undei the square root is the gieatest intensity of 
sheamg stiess 

Torsion 70 Twisting combined with Bending —This impoitant practical 
and case is realized in a crauk-shaft (fig 41) Let a foiee P be applied 
bending at the crank pm A at right 
of angles to the plane of the crank 
cranks At any section of the shaft C 
(between the crank and tbe 
bearing) theie is a twistmg mo 
ment Mi=P AB, and a bend- 
ing moment Mg = P BO Thei e 
is also a duect shearing foice P, but 
require to be taken into account i 
the stiess at points at the top or 1 

circumference (vrhere the intensitj „ ,, „ 

since (by § 63) the direct shearing stress is dis 
tnbuted so that its intensity is zero at these points The stiess 
there is consequently made up of longitudinal normal stress (due 
to bending), aud sheaiing stress (due to torsion), 

qi’B Combinin g these, a s in § 64, we find for the piin- 

oipal stresses r= 2 (M 3 ±\/Mi^-l-Mg“)/rrj.^ oi ?’=2P(BO±AC)/7rJi5 
The greatest sheaiing stress is 2P AO/ttZi*, and the axes of 
pnncipal stress are inclmed so that tan 26 = Mi/M 2 = AB/BC The 
axis of greater principal stiess bisects the angle ACB 
Stiength 71 Long Oolimns and Struts— Compression and Bending —A 
of long strut or pillar, compiessed by foices P applied at the ends in 
stmts the diiection of the axis, becomes unstable as regards jlexuie when 
P exceeds a ceitain value Undei no circumstances can this value 
of P be exceeded m loading a strut But it may happen that the 
intensity of stiess produced by smaller loads exceeds the safe com- 
piessive strength of the mateiial, in which case a lowei limit of 
load must be chosen If the applied load is not stiictly anal, if 
the stint 13 not initially stiaight, if it is subject to any deflexion 
by tiansverse foices, or if the modulus of elasticity is not uniform 
over each cross section, — then loads smaller than the limit which 
causes instability will pioduce a ceitain deflexion which increases 
with mciease of load, aud will give rise to a uniformly varying 
stress of the kind illustrated in figs 26 and 28 We shall fiist 
consider the ideal case in which the foices at the ends are stiictly 
axial, the strut perfectly straight and fiee from tiansverse loads 
and perfectly symmetucal as to elasticity Two conditions have 
to be distinguished — that in which the ends aie left fiee to bend, 
and that in which the ends aie held fixed In what follows, the 
ends aie supposed free to bend The value of tho load which 
causes instability will be found by consideiing what foice P applied 
to each end would suffice to hold an originally stiaight strut in 
a bent state, supposing it to have leceived a small amount of 
elastic euivatuie m any way Using w as before to denote the 
deflexion at any pait of the length, the bending moment is Pm, 
and (taking the origin at the middle of the chord) the equation to 
the elastic curve is 

_ - Pm 

clx' EI ’ 

from which, foi a strut of uniform section, M=%cosa!\/P/EI, % 
being the deflexion at the cen tre, How «=0 when (the 

half length), and therefore 4L\/P/EI=^ir or an integral multiple 
of The smallest value (Jv) corresponds to the least foice P 
Thus the force required to maintain the strut in its curved state is 
P=7r^EI/L2, and is independent of This means that with this 
particular value of P (which for brevity we shall write Pj) the strut 
will be in neutral equilibrium when bent, with a value of P less 
than Px it will be stable , with a gieater value it will he unstable 
Hence a load exceeding will ceitainly cause mptuie The value 



tt^EI/L* applies to stmts with lound ends, or ends fiee to turn 
If the ends aie fixed the effective length for bending is i educed by 
one half, so that Pj then is 4ir-EI/L^ When one end is fixed and 
the other is fiee P^ has an inteimediate value, piobably about 
9,r2El/4L= 

72 The above tlieoiy, which is Euler’s, assigns P^ as a limit to 
the stiength of a strut on account of flexuial instability, hut a 
stress less than Pj may cause diiect cinshing Let S he the aiea 
of section, and/, the strength of the material to resist crushing 
Thus a strut which confoims to the ideal conditions specified 
above will fail by simple crushing if /cS is less than P^, hut by 
bending if/cS is gieatei than Pi Hence with a given material 
and foim of section the ideal stiui will fail by direct crushing if 
the length is less than a ceitam multiple of the least breadth (easily 
calculated from the expression for Pj), and in that case its strength 
will be independent of the length , when the length is greater than 
this the strut will yield by benamg, and its stiength diminishes 
rapidly as the length is increased 

But the conditions which the above theory assumes are never 
realized m piactice The load is nevei strictly axial, nor the 
strut absolutely straight to begin with, noi the elasticity uniform 
The result is that the stiength is in all eases less than eithei fS 
01 Pi The effect of deviations fiom axiality, from stiaightness, 
and from unifoimity of elasticitj may be treated by intioducmg a 
teim expressing an imaginary initial deflexion, and in this way 
Euler’s theoiy may be so modihed as to agi ee well with expeiimental 
results on tlie fiactuie of stiuts,^ aud mayheieeonciled with the 
obseived fact that the deflexion oi a stiut begins giadually and 
passes thiougli stable values hefoie the stage of instability is 
reached In consequence of this stable deflexion the stress of 
compression on the inside edge becomes gieater than P/S, the stress 
on the outside edge becomes less than P/S, and may even change 
into tension, and the stint may yield by one oi the other of these 
stiesses becoming gieatei than/<, ot ft lespectively As regards 
the influence of length and moment of iiieitia of section on the 
deflexion of struts, analogy to the case of beams suggests that the 
gieatest deflexion consistent with stability will vaiy as U/b, i hemg 
the least bieadth, aud the gieatest and least stiess, at opposite 
edges of the middle section, wull consequently be 



wheie a IS a coefficient depending on the mateiial and the foim 
of the section This gives, foi the bi eakmg load, P = S/c/(l -1- aL^/6^) 

01 -^ft/0--alrllr), the smallei of the two being taken 

This foimiila, which is generally known as Goidon’s, can be made 
to agree fanly with the results of expeiimoiits on stiuts of oidinaiy 
pi opoi lions, when the values of/as well as a are tioated as empiiical 
constants to he deteimined by trial with stiuts of tho same class 
as those to which the foimula is to be applied Goidoii's foiinula 
may also be aimed at 111 anothei way For very slioit stiuts wo have 
seen that the bieaking load is/,S, and for veiylong stints it is 
tt^EI/L^ If we wiite P«/cS/(H-/cSL7ir-EI), wo have a formula 
which gives coiiect values in these two extreme cases, and intei- 
mediate values for stiuts of medium length By writing this 
P=y’S/(l +flSL'^ /I), and tieating/ and c as empiiical constants, wo 
have (iordon’s foimula in a slightly modified shape Gordon’s 
formula is laigely used, it is, how’ever, essentially empirical, and 
it IS only by adjustment of both constants that it can he brought 
into agieement with experimental lesults ^ For values of the 
constants, see Buidges In the case of fixed ends, c is to be divided 
by 4 

73 JSui sting Stiength of Circular Oylindeis and Spheres —Siiaoo Strength 
lemams for the consideration of only one othei mode of stress, of of shells 

gieatimpoitanco fiom Its occurrence in boilers, . to resist 

pipes, hydraulic and steam cylinders, and guns -4— ^ bursting 

The material of a hollow cylinder, subjected to 11/ 

pressure from within, is thrown into a stiess of I / 

circumferential pull When tho thickness t is \ ^ 

small compared with the radius R, we may treat 1 1 

this stress as uniformly distributed over the 

thickness Let p be the intensity of fluid pies- 1 j 

sure within a hollow circulai cylinder, and let \ j 

f be the intensity of circumferential stiess \ [ 

Consider the forces on a small rectangular plate \ 

(fig 42), with its sides parallel and perpen- i 

dicular to the direction of the axis, of length I 42 

and width E50, 26 being the small angle it 
subtends at the axis whatever forces act on this plate in the 
dll ection of the axis are equal and opposite The remaining forces, 
which aiemequihhiium, are P, tlie total pressure from within, and 
a force T at each side due to the ciicumfeiential stress P— j?ZR50 


* Sea papers ty Pi ofs Ayiton and Peny, The JSngvne & , Dec 10 and 24, 1880, 
and by T C Fidler, Min Proo }nst (/A,vol Ixxxn p 2G1 
3 For experiments on the biealcuvg stiuogth of stmts, see papers by Hodgkin 
son, Phtl 2VoiM| 1840, Berkeley, Mm Pros Inst OJS, rol xxx , Christie, 
Trans Amsr Soc, Ctv Eng , 1884 


1 See EtAsiioiir, §§ 10-20 
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and T=/Zi But by the tnangle of forces (fig 43) P=T5e Heace 

The ends of the cylindei may or may not be held together by 
longitudinal stress in the cylinder sides j 
if they are, then, whatever be the form of 
the ends, a transverse section, the area 
of which IS 2TrEt, has to heai a total foice 
Hence, if /' be the intensity of 
longitudinal stress, f'=pRl2t= if 

74 A thin hollow sphere under internal pressme has equal 
circumferential pull in all diiections To fiud its value eonsidei 
the plate of fig 42 Theie are now four equal forces T, on 
each of the four sides, to equilibrate the ladial force P Hence 
P = 2T50 and/=y)R/2t 

75 "When the thickness is not small compared with the radius, 
the radial pressure is transmitted from layer to lajer with reduced 
intensity, and the ciicumfeiential pull diminishes towards the out- 
side In the case of a thick cjlinder with free ends^ we have to 
deal at any point with two piincipal stresses, radial and circum- 
ferential, which may be denoted by p and p' respectively Sup- 
posing (as we may properly do in dealing with a cylinder which is 
not very short) that a transverse section originally plane remains 
plane, the longitudinal stiain is uniform Since theie is no longi- 
tudinal stress this strain is due entiiely to the lateral action of the 
stresses p and p', and its amount is (p-Fjp')/crE Hence at all pomts 
^3-l-p'== constant ^ Fnrthei, by consideiing the equilibrium of any 
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thin layei, as we have aheadj considered that of a thm cylmdei, 
we have ^{p>i')=^p' 

These two equations give by integiation, _p=G-|-C'/?’2, and 
p'=G-C'fi^ 

If he the external and 7^ internal radius, and the 
piessuie on the inner suiface, the conditions that p—Po when 
r = r2 and jj = 0 when i =rj give G= ~ P(jrfl{rf - 7 f) and 
0'=-Crf Hence the circumferential stress at any radius r is 
p'= -Por 2-(1 + h^f^Vi^i^-‘^ 2 ") tlie inside, where this is 

gieatest, its value is-/)o(’'i"+^2^)/(’i^"’'2")> — ^ quantity always 
greatei thanyio, however thick the cylinder is 
In the construction of gnus various devices have been used to 
equalize the ciicumfeiential tension With cast guns a chdled 
coie has been employed to make the inner layers solidify and cool 
j first, so that they are afterwards compressed by the later contrac- 
tion of the outer lajers In guns built up of wrought non or steel 
hoops the hoops are bored small by a regulated amount and aie 
shrunk on over the ban el or ovei the inner hoops In Mi Long- 
iidge’s system, now under trial, the gun is made by winding steel 
wire or iibbon, with, suitable initial tension, on a central baiiel 
76 The circumferential stress at any point of a thick hollow 
sphere exposed to internal fluid pressure is found, by a process like 
that of the last paragraph, to be -pi)rf(l+riy2r^y(rf -7^)^ wbieh 
gives, for the greatest tension, the value 

- Po(h^ + 2rf)/2(r,^ - rf) (J A E ) 



Fig 43 


STRICKLAND, Agnes (1806-1874), a popular his- 
torical writer, was boin m 1806, the third daughter of 
Thomas Strickland, of Eoydon Hall, Sufiolk Her first 
literary efforts were historical romances in veise in the style 
of Waltei Scott, — Woicestei Field (published without date), 
Demetiius and other Poeins (1833) From this she passed 
to prose histones, written in a simple style for the young 
A picturesque sketch of the Pilgrims of Walsmgham 
appeared in 1835, two volumes of Tales and Stones fiom 
Histoiy in the following yeai Then with the assistance 
of her sister she projected a more ambitious work, The 
Lives of the Queens of England, from Mathilda of Flanders 
to Queen Anne The first volume appeared in 1840, the 
twelfth and last in 1849 Miss Strickland was a warm 
partisan on the side of royalty and the church, but she 
made industrious study of “official records and other 
public documents,” gave copious extracts from them, and 
drew interesting pictures of manners and customs While 
engaged on this work she found time to edit (in 1843) 
the Letters of Mary, Queen of Scots, whose innocence she 
championed with enthusiasm In 1850 she followed up 
her Queens of England with the Lives of the Queens of 
Scotland, completing the senes m eight volumes in 1869 
Unresting in her industry, she turned next to the Batchelor 
KiTigs of England, about whom she published a volume in 
1861 The Lives of the Seven Bishops followed in 1866 — 
after a longer interval, part of which was employed m 
producing an abridged version of her Querns of England 
Her last work was the Lives of the Last Four Stuart 
Fiincesses, published m 1872 In 1871 she obtained a 
civil list pension of £100 in recognition of her merits 
She died at Roydon Hall on the 8th of July 1874 

A Life by her sister, Jane Margaret Strickland, appeared m 1887 

STRIEGAU, an industrial town of Prussia, m the pro- 
vince of Silesia, is situated on a sraaffi tributary of the 
Weistritz, 30 miles to the south-west of Breslau In 
1880 it contained 11,470 inhabitants, 6928 of whom 
were Protestants and 4379 Roman Cathohcs Their chief 
occupations are tanning and the manufacture of albums, 
portfolios, and other articles in leather Granite is 

1 This condition is lealized in practice vrlien the fluid cansmglnteiniil pre'-sme 
IS held in by a piston, and the stiess between this piston and the othei end, of the 
cyhndei is taken by some other pait of the stiuctuie than the cylmdei sides 

^ The solution which follows In the text is applicable even when there is 
longitadinal stiess, piovided that the longitudinal stiess Is uniformly distributed 
over each transveisc section If we call this stiess i>", the longltudind strain is 
p''IE+ (p-bpqyo-E Since the whole strain is uniform, and j>" is umf oim, the sum 
of p and p' is constant at oil points, as m the case wheie the ends are free 


quarried in the neighboarhood, and a trade is earned on 
in gram It was near Striegau that Fredeiick the Gieat 
gamed the important victoiy usually named after the 
village of Hohenfriedberg (June 4, 1745) 

STROMBOLI See Lipari Islands 
STRONTIUM, a metalhc chemical element intermedi- 
ate in its character between barium and calcium, with which 
it forms a natural “ triad ” Though widely diffused as a 
frequent companion of calcium (including oceanic), it occurs 
nowhere in abundance Its most important mineial forms 
aie the sulphate, SrSOj, known as Ccelestme (from the 
sky-blue colour of certain varieties), and the carbonate, 
SrCOg, called Strontiamte because it was discovered first 
at Strontian, m Argyllshire, Scotland Crawford and 
(independently of him) Cruickshanks in 1790 were the 
first to recognize the latter mineral as a thing of its own 
kind and different from witherite (BaCOj) Hope, in 
1793, pioved it to he the carbonate of a new earth, which 
discovery was confirmed by Klaproth 
Regarding metallic stiontium, see Chemistet, vol v pp 526-6 
For the making of strontium pieparations strontiamte, of course, 
IS the handier raw material, being readily oouveitible into (foi 
instance) nitrate by treatment with dilute nitric acid From the 
nitiato the oxide, SrO, is obtained by piolonged calcination at 
ultimately a bright red heat, as a greyish white absolutely infus 
ible and non-volatile mass, which acts violently on water with 
formation of the hydrate, Si(OH)2, which latter leadily takes up 
8H2O of watei to form crystals soluble in fifty parts of cold and 
far less of boiliug water An impure oxide is obtainable directly 
from strontiamte by strong ignition with charcoal, and fiom such 
crude oxide pure eiystals of the hydrate are easily produced by 
obvious operations 

In the working up of ccelestme the first step is to reduce it to 
sulphide, SiS, by means of charcoal at a red heat The sulphide 
when boiled with water is decomposed thus — 

2SiS -h2H«0=Sr0H20 -I- SrSHsS 

Hyfliate SalpU hydrate 

Both products dissolve m the hot water, fiom the solution the S 
of the SrHjSa is easily eliminated, by treatment with oxide of copper 
ox oxide of zinc, as insoluble metallic sulphide, the filtrate on 
cooling gives crystals of pure hydrate From it any strontia salt of 
course is easily made by means of the respective acid , in many cases 
the salt wished for can he obtained similarly from the sulphide, 
Nitrate of strontia from hot solutions ciystalhzes m anhydrous 
octehedra, SrNjOj, soluble in about | part of boding and in 5 
parts of cold wato From colder solutions hydiated crystals, 
SrN20g-l-4H20, separate out The anhydrous salt is used largely 
by pyrotechnists for the making of “red fire ’’ 

The hydroxide some years ago promised to play an important 
part in the sugar industry as a precipitant for the cane-sugar 
known to be present largely in uncrystallizable molasses (see 
SuGAB), but the process so far has failed to take root m mdustiy. 
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Analysis — To detect stiontium m a salt-solution, we first 
eliminate the heavy metals by the successive application of 
sulphuretted hydrogen (and free acid) and of sulphide of aimnonium 
in the presence of ammonia and sal ammomae Tiom the filtrate 
carbonate of ammonia (in the heat) piecipitates only the barium, 
strontium, and calcium as caibonates, which aie filteied off and 
washed n ith hot water The analysis of the pi eupitate is difficult , 
but any stionha in it is easily detected by means of the specti oscope 
(see Specteosoopy) 

STEOPHANTHTJS, a genus of plants of the natural 
order Apoc^nese, deriving its name from the long twisted 
thread-like segments of the corolla, which in one species 
attain a length of 12 or 14 inches The genus at present 
comprises about 1 S species, confined to tropical Africa and 
Asia, only one species, indigenous to the former continent, 
being known outside the tropics Several of the African 
species furmsh the natives of the countries m which they 
grow with the principal ingredient in their arrow poisons 
The inee or onaye poison of the Gaboon, the kombe 
poison of equatorial hTorth Afiica, the arquah poison, of 
the banks of the iSTiger, and the wanika poison of Zanzi- 
bar are all derived from members of tins genus The 
exact species used in each case canuot he said to be 
accurately known Theie is little doubt, howevei, that 
S Jiispvdus, D C , IS the one most frequently employed 

Two of the arrow poisons have been chemically and physio- 
logically examined The kombe poison was subjected to some 
preliminary experiments in 1562 by Prof Shaipey, but was 
more fully examined a few years subseciuently by Piof T E 
Fraser From the investigations of the latter^ it appeals that 
the kombe arrow poison, when given m fatal doses, paialyses 
the action ot the heart In minute doses, howevei, it possesses 
a tonic action on that organ Since the practical value of 
strophanthus as a medicinal agent has been pointed out by Pi of 
Frasei, it has been used with considerable success m some foims of 
heart-disease The chemical examination showed that its activity 
IS due to a glucoside, which has been named stiophanthin The 
wanika airow poison has been examined physiologically by Dr 
Sydney Einger and chemically by Mr A W Geiiard Its active 
principle, a glucoside, was found to lesemble stiophanthin in its 
action Chemically also, as obtained by Mr Gerrard, it seems to 
be identical with strophantlim “ It is soluble in alcohol and watei, 
but insoluble m ether and chloioforra, it evolves ammonia when 
lieated with soda-lime, but gives only a slight brown coloiation 
ivhen treated with stiong sulphuric acid 

Both S kispidiis and A Zonhe liavfe haiiy seeds with a slender 
thread-hke appendage, terminating in a featheiy tuft of long 
silky haiis, the seeds of thefoimer being coated with short ap 
pressed blown hairs, and those of the lattei with white hairs , but 
in the species used at Delagoa Bay and called “umtsuli” the 
thread like appendage of the seed is absent According to infor- 
mation furnished by Messrs T Chiisty & Company of London, 
and obtained from a coiiespondent on the Zanabai coast, the 
natives pound the seeds into an oily mass, which assumes a led 
colour, portions of this mass being smeaied on the airow mraedi 
ately behind the barb 

Sea Jiones Plantar um. No 4, 1870, Pellltan, Arch Gen de 2f^dictne, Julj 
1865, p 115, Van Passelt, Arch Met I des , [3J, \n , 187V, p 151, Arch de 
Physiol , No 6, 1872, p 526 , Rapport sur VInaye, Pwis, 1877, 8vo 

STEOIJD, a market-towu of Gloucestershire, is situated 
on the Swindon and Gloucester branch of the Great 
Western Eailway, on a branch of the Midland Kailway, 
and on the Thames and Severn Junction Canal, 10 miles 
south of Gloucester and 30 north-east of Bristol It is 
picturesquely situated on an eminence environed by higher 
hills, but is built in a somewhat straggling and irregular 
fashion Among the principal buildings are the town-hall, 
built in the reign of Elizabeth, the Lansdown hall (1879), 
the Badbrook hall (1869), with reading-room and large 
room for concerts, the subscription rooms (1834), and 
the hospital, erected m 1875 at a cost of .£8754, to 
replace the dispensary erected in 1823 The town is the 
principal seat of the west of England cloth manufacture, 
and possesses very extensive mills There are also silk 
mills, seal let-dye works, breweries, logwood-crushing mills, 

^ Sea Proo JRoy Soo JSdtn , 1869-1870, p 99 , repnnted in 
Jour Anat and Physiol , vol vii pp 140-155 

2 Pharm, Jmii , [3], xi pp 834, 83.5 
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and flour mills Stroud at the time of the Noiman survey 
was pait of Bisley parish, from which it was separated in 
1304 The local board was established in 1857 The 
population of the urban sanitary district (area 999 acies) 
in 1871 was 7082, and in 1881 it was 7848 

STEUENSEE, Johann Friedmch, Count (1737- 
1772), Danish statesman, was of German extraction, and 
was bom August 5, 1737, at Halle, where his father -Adam 
Struensee, of some eminence as a hymn writer, was pastor 
He graduated M D afc Halle in 17 56, and obtained the 
office of physician to the town of Altona through the 
influence of his fathei, who had removed thither On 
account, howevei, of a change in hia religious views he 
quarielled with his father, and foi some time he led an 
unsettled life, until in 1768 he was appointed personal 
physician to the young king, Christian VII of Denmark, 
whom he accompanied on a tour thiough England, France, 
Holland, and Germany The influence he exercised over 
the almost imbecile king awakened at first the jealousy 
of the queen, Caroline Matilda, a daughter of George II , 
but, having had occasion to attend hei for a severe 
malady, he won her complete confidence also, and became 
equally the favourite of both Wlien therefore in 1770 
he was appointed master of requests, he vu tually took the 
government of the kingdom into Ins own hands, and on 
the 20th Septembei the council of state was superseded 
Though acting as an absolutist, liis sympathies were 
democratic, and he used his position to promote the 
general benefit of the people and to curb the influence of 
the nobility The extent of his reforms, and the sudden- 
ness with which they weie introduced, bad all the practical 
effect of a revolution They included the enfranchisement 
of the peasants, complete lehgious toleration, the abolition 
of commercial restiictions, the reoiganization of the army, 
and the introduction of examinations for public offices 
His reforms were received with consternation, and a con- 
spiracy was entered into to effect his overthiow The 
queen dowagei persuaded Christian YII that Struensee 
was carrying on an intrigue with the queen, and had 
entered into a plot to assassinate him, in oidei that he 
might rule as regent He and his fiieud Count Brandt 
were consequently ariested on 20th February 1772 The 
attempt to prove that he had been unfaithful in his duty 
as minister to the king failed, but he did not deny the 
Imison with the queen, and he and Count Brandt were 
both beheaded and quarter ed on the 28th April (see 
Denmark, vol vu p 87) ^ 

^eeLdienund Begehenlieitesi dcj Grafen StineiiAoo und Bsandt, 
1772, Memoirs of an UnfortunatG Quren, London, 1776, Host, 
Stniensee og ham Mimstanim, Copenhagen, 1824 , Jenssen-Tnscli, 
Die Vei sclmohrung gegan die IConigin ICarohne Mathilde wid die 
Grafen Struemee und Bi andt, nach hisJm wngediiUltcn Original- 
acten, Leiptiic, 1864, ’Wiaxall, Life and Times of Queen Garolvne, 
1864 , K Wittich, Stiueiwa, Leipsic, 1879 

STEIJVE, Fmedeioh Georg "Wilhelm (1793-1864), 
astronomer, was born at Altona on April 15, 1793 In 
1808 he entered the univeisity of Dorpat, where be first 
studied philology, but soon turned his attention to 
astronomy In 1813 he was appointed observer in the 
new university observatory and a few years later professor 
of astionomy He remained in Dorpat, occupied with 
researches on double stars and in geodetic work, till 1839, 
when he removed to Pulkova, near St Petersburg, as 
diiectoi of the new Central Observatoiy Here he con- 
tinued his activity until he was obliged to retire (m 1861) 
owing to failing health He died at St Petersburg on 
November 23, 1864 

® Call Gustav Stiaenseo voii Cailstach, eldei "brothox of Johann 
J’iiedneli, bom afc Hallo 18th August 1735, attained high ermnenco 
in the service of Prussia He was ennobled in 1789, became minister 
of finance and president of the excise department rn 1791, and died at 
Berlin 17th October 1804 
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Struve’s name is best knoim by bis observations of double stars, 
wbicb be earned on for many years These bodies bad first been 
regularly measured by Herscbel, wlio discovered that many of 
tbem formed systems of tvo stars revolving round tbeir common 
centre of gravity After liim J Herscbel (and foi some time South) 
bad observed them, bat then labours weie eclipsed by the systematic 
and more extensive ones of Stiuie With the 9^-ineh icfractoi at 
Doipat he discovered a great number of double stais, and published 
in 1827 a list of all the kuoivn objects of this kind {Catalugus 
JYovus Stellaruni Duphcium) His micrometric measurements of 
2714 double stars weie made from 1824 to 1837, and are contained 
in his principal woik Stellariun Du2')lictii,m et MulHplicium MensutsB 
Mic 7 omei'ticst (St Petersburg, 1837, fol , a convenient summary of 
the results is given in vol i of the Diuiei'ht Oiseriatory Fubhea- 
tioiis, 1876) The places of the objects veie at the same time 
deteimined with the Doipat meiidian circle [Stellaiuin Fixaru^n 
Invpimiis Biqjhuinn et Multipliuitm Pobitionti, Medise, St Peteis 
buig, 1852, fol ) At Pulkoia he deteimined anew the constant of 
aberration, but was chiefly occupied in woikmg out the results of 
former years’ work and in the completion of the geodetic operations 
in w'hirh he had been engaged duiing the gieatei pait of his life 
He had commenced them with a survey of Livonia (1816-19), which 
was followed by the measurement of an arc of meridian of more 
than 3^° in the Baltic piovinces of Russia {Bescht eibimg der 
Bi eitengy admessicng in dtn Ostscepi ovinzen Biisslmds, 2 vols 4to, 
Dorpat, 1831) This work was afterwards extended by Struve and 
General Tenner into a nieasuiement of a meridional arc from the 
north coast of Norway to Ismail on the Danube {Arc du Meiidnn 
de SO' enti e le Danube et la Mei Qlacmle, 2 vols and 1 vol 
plates, St Peteishurg, 1857-60, 4to) 

STEY, 01 SteyJj a town of Galicia, Austria, is pleasantly 
situated on a tributary of the Dniester, about 40 miles to 
the south of Lemberg In 1880 it contained 12,625 
inhabitants, chiefly engaged in tanning and the manu- 
facture of matches In 1886, however, the town was 
almost wholly destroyed by fiie, and its population was 
greatly reduced by the wholesale migration and deaths 
from piivation consequent upon this calamity 

STEYCHNINE See Poisons, toI xix p 279, and 
Ntrx Vomica, vol svii p 687 

STEYPE, John (1643-1737), historian and biograxihei, 
was the son of John Strype oi Van Stryp, a native of 
Brabant, who to escape religious perhecution went to 
England, and settled near London, in a locahty after- 
wards known as Strype’s Yard, formerly m the parish of 
Stepney, but subsequently annexed to that of Christ 
Church, Spitalflelds Here he carried on the business of 
a merchant and silk throwster The son was born 1st 
November 1643 He was educated at St Paul’s School, 
and on 5th July 1662 entered Jesus College, Cambridge 
Thence he proceeded to Catherine Hall, where he gradu- 
ated B A in 1665 and M A m 1669 On the 14th July 
of the latter year he was preferred to the curacy of 
Theydon-Bois, Essex, and a few months afterwards was 
chosen curate and lecturer of Low Leyton in the same 
county On account of the smallness of the salary, the 
patron allowed the people to choose their own ministei, 
the vacancy in the vicarage remaining unfilled during the 
life of Stiype He was never instituted or inducted, but 
in 1674 he was licensed by the bishop of London to 
pieach and expound the word of God, and to perform the 
full office of jinest and curate duiing the vacancy of the 
vicarage In his latei years he obtained from Archbishop 
Tenison the sinecure of Tarring, Sussex, and he dis- 
charged the duties of lecturer at Hackney till 1724 
When he became infirm he took up his residence with Mr 
Harris, an apothecary at Hackney, who had married his 
daughter, and died there 11th December 1737, at the 
advanced age of ninety-four 

At an early penod of his life Strype obtained access to the papeis 
of Sir Michael Hicks, secietaiy to Lord Buighley, from which he 
made extensive transciipts, he also carried on an extensive cor 
respondence with Archbishop Wake and Bishops Burnet, Attcr- 
buiy, and Nicholson The materials thus obtained formed the 
basis of his historical and biographical woiks, which relate chiefly 
to the period of the Reformation The greater poition of his 
original materials have been pieseryed, and are included in the 
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Lansdowne manuscripts in the Bntish Museum His vorks can 
scarcely he entitled original compositions, his laboui having con- 
sisted chiefly in the arrangement of his mateiials, but on this 
veiy .account they aie of considerable i alue as comenient books 
of reference, easier of access and almost as tiustworthy as the 
oiiginal documents Besides a number of single seimons pubbshed 
at various periods, hen as the author of an edition of Lightfoot’s 
Woili,s, vol 11 , 1684, Memorials of Archbishop Ci aimer, 1694, 
Life of Sir Thomas Smith, 1698 , Life and Actions of John Aylmci , 
Bishop of London, 1701 , Life of Sir John Oheke, with his Treatise 
on Superstition, 1705, Annals of the Reformation in England, 
4 vols , vol 1 1709 (reprinted 1725), vol ii 1725, vol iii 1728, 
vol IV 1731, 2d ed 1735, 4 vols , 3d ed 1736-38, 4 vols , 
Life and Actions of Edmund Giindal, Aiehhishop of Canteibuiy, 
1710, of Mattheio Pa, her, AichbiJiop of Ounterbuiy, 1711, and of 
John Whitqift, Archbishop) of Canterbuiy, 1818, An Accuiatc 
Edition of Stoio’s Survey of London, 1720, 2 vols fol , the standaid 
edition of Stow and ot great value, although its inteifeience witli 
the original text is a method of editing which can scarcely be 
reckoned fair to the oiiginal aiithoi , and Ecclesiastical Memorials, 
1721, 3 vols , 1733, 3 vols , new ed 1816 His Historical and 
Biogiaphical Works uere published in 10 vols , vuth a general 
index, 1820-40 

STIJAET, Stewart, or Stettart, the surname of a 
family who became heirs to the Scottish and ultimately 
to the English crowm Their descent is traced to a 
ISTorman baion Alan, whose eldest son William became 
progenitor of the earls of Arundel, and whose two younger 
sons Walter and Simon came to Scotland, Walter being 
appointed high stevrard of David I, who conferred on 
him various lands in Eenfrewshire, including Paisley, 
where he founded the abbey in 1160 Walter, liis grand- 
son, third steward, was appointed by Alexander II 
justiciary of Scotland, and, dying in 1246, left tour sons 
and three daughters The third son Walter obtained by 
marriage the earldom of Menteith, which ultimately came 
by marriage to Eobeit, duke of Albany, third son of 
Eobert II Alexandei, fourth steward, the eldest son of 
Walter, thud steward, inherited by his mariiage with 
Jean, granddaughtei of Somerled, the islands of Bute and 
Anan, and on 2d October 1263 defeated Haco at Ijaigs 
He had two sons, James and John The lattei, who com- 
manded the men of Bute at the battle of Ealkirk m 1298, 
had seven sons — (1) Sir Alexander, whose grandson became 
in 1389 earl of Angus, the title afterwards passing in the 
female line to the Douglases, and m 1761 to the duke of 
Hamilton^ (2) Sir Alan of Dreghorn, ancestor of the earls 
and dukes of Lennox, from whom Lord Darnley, husband 
of Queen Maiy, and also Arabella Stuart, were descended , 
(3) Sir Walter, who obtained the barony of Gailies, 
Wigtownshire, from his uncle John EandolpL, earl of 
Moiay, and was the ancestor of the eails of Galloway, 
younger branches of the family being the Stewarts of 
Tondergliie, Wigtownshire, and also those of Physgill and 
Glenturk in the same county , (4) Sir James, who fell at 
Duxiplm in 1332, ancestor of the lords of Lorn, on whose 
descendants were conferred at different periods the 
eaildoms of Athole, Buchan, and Traquair, and who were 
also the jirogenitors of the Stewarts of Appin, Argyllshire, 
and of Giandtully, Peithshire, (5) Sir John, killed at 
Halidon Hill in 1333 , (6) Sir Hugh, who fought undei 
Edward Bruce in Ireland, and (7) Sir Eobert of Dal- 
dowie, ancestor of the Stewarts of Allanton and of Colt- 
ness James Stewart, the eldest son of Alexander, fouith 
steward, succeeded his father in 1283, and, after distin- 
guishing himself m the wais of Wallace and of Bruce, died 
in. 1309 His son Walter, sixth stew^ard, who had joint 
command with Douglas of the left wing at the battle of 
Bannockburn, married Marjory, daughter of Eobert the 
Bruce, and during the latter’s absence in Ireland was 
entrusted with the government of the kingdom He died 
m 1326, leaving an only son, who as Eobert II ascended 
the throne of Scotland in 1370 (see vol xxi p 490) 
Sir Alexander Stewart, earl of Buchan, fourth son of 
XXII — 77 



610 S T U 

Eobeit II j wlio earned by Ins ferocity tbe title of tbe 
“Wolf of Eadenoeb/' inherited by his wife the earldom of 
Eoss, bat died without legitimate issue, although from 
his illegitimate offspring were descended the Sfcewaits of 
Belladrum, of Athole, of Garth, of Urrard, and of St Foit 
On. the death ot the “Wolf of Badenoch” the earldom of 
Buchan passed to his brother Robert, duke of Albany, also 
earl of Fife and earl of Menteith, but these earldoms were 
forfeited on the execution of his son Murdoch m 1425, the 
earldom of Buchan again, however, coming to the house of 
Stewart in the person of James, second son of Sir James 
Stewart, the black krngbt of Lorn, by Johanna, widow 
of King James I Fiom Murdoch, duke of Albany, were 
descended the Stewarts of Aidvoirlich and other families 
of the name in Perthshire, and also the Stuarts of luch- 
breck and Laithers, Aberdeenshire From a natural son 
of Robert II were descended the Steuarts of Balgmse, 
Perthshue, and from a natural son of Robert III the 
Shaw Stewarts of Blackball and Gieenock The diiect 
male line of the royal family teiminated with the death of 
James V in 1542, whose daughtei Maiy was the first to 
adopt the spelling “Stuait ” Mary was succeeded m her 
lifetime in 1567 by her only son James YI, who through 
his father Lord Darnley was also head of the second 
branch, there being no surviving male issue of the family 
from progenitors latei than Robert II In J anies V , son 
of James IV by Margaret, daughtei of Henry YII , the 
claims ot the English junior branch became merged in the 
Scottish line, and on the death of Queen Elizabeth of 
England, last surviving offshoot of Henry VIII, James 
VI of Scotland, hneally the neaiest heii, was proclaimed 
king of England, in accordance with a declaration of 
Elizabeth that no minor person should ascend the throne, 
hut her cousm the king of Scots The accession of James 
was, however, contrary to the will of Henry VIII , which 
favoured the Suffolk branch, whose succession would 
probably have marvellously altered the complexion of both 
Scottish and English history As it was, the only result 
of that will was a tragedy initiated by Elizabeth, but con- 
summated by J ames, so as to clothe his memory with deep 
disgrace In the Scottish line the nearest heir after James 
VI , both to the Scottish and English crowns, was Arabella 
Stuart, only child of Charles, earl of Lennox, younger 
brothel of Lord Dainley, — Lady Margaret Douglas, the 
mother of Darnley and his brother, having been the 
daughter of Aichibald, sixth Bail of Angus by Margaret, 
queen dowager of James IV James VI (I of England) 
was thus neaiest heir of the juuior English branch by a 
double descent, Arabella Stuart being next heir by a single 
descent On account of the descent from Henry VII , the 
jealousy of Elizabeth had already caused hei to imprison 
Arabella’s mother (Elizabeth, daughter of Sir William 
Cavendish) on learning that she had presumed to marry 
Lennox The daughter’s mairiage she was determined by 
eveiy possible means to prevent She objected when King 
James proposed to many her to Lord Esme Stuart, whom 
he had created duke of Lennox, but when the appalling 
news reached her that Arabella had actually found a lover 
in William Seymour, grandson of Catherine Grey, heiress 
of the Suffolk branch, she was so deeply alarmed and 
indignant that she immediately ordered her imprisonment 
'This happened immediately before Elizabeth’s death, after 
which she obtained her release Soon after the accession 
of James a conspiracy, of which she was altogether 
Ignorant, was enteied into to advance her to the throne, 
but this caused no alteration in her treatment by James, 
who allowed her a maintenance of £800 a year In 
February 1610 it was discovered that she was engaged to 
Seymoui, and, although she then promised never to marry 
him without the king’s consent, the marriage took place 
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secretly in July following In consequence of this her 
husband was sent to the Tower, and she was placed in 
private confinement Though separated, both succeeded 
m escaping simultaneously on 3d June 1611, but, less 
fortunate than her husband, who got safe to the Con- 
tinent, she was captured at the Straits of Dover, and shut 
up in the Tower Her hopeless captivity deprived her of 
her reason before her sorrows were ended by death, 27th 
September 1615 

By the usurpation of Ciomwell the Stuarts were 
excluded fiom the throne from the defeat of Charles I at 
Haseby m 1645 until the restoration of his son Charles 
II. m 1661 Carlyle refers to the opinion of genealogists 
that Cromwell “ was indubitably either the ninth oi the 
tenth or some other fractional pait of half a cousin of 
Charles Stuart,” but tbis bas been completely exploded 
by Waltei Rye, m the Genealogist (“The Steward Gene- 
alogy and Cromwell’s Royal Descent,” new ser , vol ii pp 
34-42) On the death of Charles II without issue in 
1685, hxs bi other James, duke of York, ascended the 
throne as James II , but be so alienated the sympathies 
of the nation by his unconstitutional efforts to further the 
Catholic religion that an invitation was sent to the prince 
of Oiange to come *' to the rescue of the laws and religion 
of England” Next to the son of James II, still an 
infant under his father’s control, Mary, princess of Orange, 
eldest daughtei of James II , had the strongest claim to 
the crown , but neither were the claims of the prince, even 
apart from his marriage, very remote, since he was the 
son of Mary, eldest daughtei of Charles I The marriage 
had strengthened the claims of both, and they were pro- 
claimed joint sovereigns of England on 12th Februaiy 1689, 
Scotland following the example of England on the 11th 
April They had no issue, and the Act of Settlement 
passed m 1701, excluding Catholics fiom the throne, 
secured the succession to Anne, second daughter of James 
II, and on her death without issue to the Piotestant 
House of Hanover, descended from the princess Elizabeth, 
daughtei of James I, wife of Fiedeiick, count palatine of 
the Rhine On the death of Anno in 1714, George, 
elector of Hanover, eldest son of Sophia, electiess of 
Hanover (only suiviving child of the piincess Elizabeth), 
and Ernest, youngest sou of George, duke of Biunswick, 
consequently became soveieign of Croat Britain and 
Ireland, and, notwithstanding somewhat formidable at- 
tempts in behalf of the elder Stuart line in 1715 and 
1745, the Hanoverian succession has remained uninter- 
rupted, and has ultimately won universal assent The 
female line of James II ended with the death of his 
daughter, Queen Anne James, called James III by the 
J acobites and the Old Pretendei by the Hanoverians, had 
two sons,' — Charles Edward, the Young Pretender, who 
died without legitimate issue in 1780, and Henry, titular 
duke of York, commonly called Cardinal Yoik, at whose 
death m 1807 the male line of James II came to an end 
He was also the last lineal male representative of any of 
the crowned heads of the race, so tar as either England 
or Scotland was conceiued, and excepting of course the 
Hanoverian line In the female Stuait line there are, 
however, still neaiei heirs to the thione than those of the 
Hanoverian line, viz , the descendants of Henrietta, duchess 
of Orleans, daughter of Charles I , represented now only 
in Maria Theresa, married to Prince Louis Leopold of 
Bavaria, and their nine children The male representation 
of the family, being extinct m the royal lines, is claimed 
by the eails of Calloway and also by the Stewarts of 
Castlemilk, but the cla,ims of both are more than doubtful 

See Sir George Mackenzie’s Defmce of the Royal Line of Scotland^ 
p85, and Avdigiiity of the Royal Line of Scotland, 1686 ; Craw- 
fmd’s Chnedbgical LPistory of the Royal and lUustnoics family of 
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the Stuarts, 1710 , Danean Stewart’s Genealogical Account of the 
Surname of Stewart, 1739, Andrew Stuart’s Genealogical Eistory 
■of the Stuaits, 1798 , Stothert’s House of Stuart, privately punted, 
1855 , An Abstiact of the Evidence to prove that Sir William. Sleuart 
of Jedivorth, the Paternal Ancestoi of the Present Eail of Gallouay, 
was the Second Son of Sii Alexatider Stewart of Dai nley, 1801 , 
Townend’s Descendants of the Stuarts, 1858, Bailey, The Succession 
to the English Ctoioa, 1879 (T F H ) 

STUAET, Gilbert (1755-1828), a distinguished Amer- 
ican portrait-pamtei, was boin in Nariagansett, Ehode 
Island, US, December 3, 1755 His father, a native of 
Perth, Scotland, and the son of a Presbyterian mimstei, 
had set up a snuff-mill in ISTarragansett, m company with 
another Scotsman, Dr Thomas Moffatt, and was known as 
“the snufif-grmder ” The fathei lemoved early to New- 
port, where his son had the advantage of good instruc- 
tion He began to draw early, but none of Jus sketches 
have been preserved His hist known pictures are of 
two Spanish dogs, and two portraits, the lattei painted 
when he was thii teen years old, and now in the Redwood 
Libiaiy, Newport In 1770-71 he received some insti no- 
tion fiom a Scottish artist named Cosmo Alexander, who 
took him to Scotland with him , but, this pation dying 
soon after his arrival, Stuart, after struggling foi a while 
at the iimveisity of Glasgow, had to woik his way home 
in a collier In the spring of 1775 he sailed again for 
England, and became the pupil and assistant of Benjamin 
West, with whom he painted until 1785, when he set up a 
studio of his owu One of his best pictures of this period 
is a full-length portrait of W Grant of Congalton skating 
in St James’s Park, now at Moor Court, Stroud, in the 
possession of Lord Charles Pelham Clinton Two fine 
half-lengths by Stuart are in the National Gallery— his 
preceptor Benjamin West and the engraver Woolett 
Stuart married in London and remained theie, with the 
exception of a short visit to Dublin m 1788, until 1792, 
when he retained to America Eaily in 1795 Stuait 
painted his first head of Washington This portiait 
exhibits the light side of the face, and, although the least 
famihar, is undoubtedly the truest of the three poi traits of 
Washington from his hand The second was a full-length 
for the marquis of Lansdowne, and the third a vignette 
head now belonging to the Athenaeum in Boston, U S 
These last two show the left side of the face, and, although 
they are the readily recognised “ Stuart’s Washington,” are 
unsatisfactory as portraits and inferior as woiks of ait 
There are sixty-one replicas of these three pictures, and 
they have been engraved more than two hundred times 
In the catalogue of Stuart’s works are recoided seven 
hundred and fifty-four portraits Stuait remained in 
Philadelphia, where he painted many of the prominent 
men of the country, until 1803, when he lemoved to 
Washington, two years later he went to Boston, wheie he 
died July 27, 1828 

Stiiait’s pictures have heen little injuied hy tune, which is doubt- 
less owing to his use of puie colouis and to his Tnn.TniPi of employ- 
ing them His piactice was to lay all the tints in theu places 
separately and distinctly alongside of each other befoie any blend- 
ing was used, and then they weie muted hy means of a laige soft 
blush and without coimpting their freshness It is this method 
that gives the dimness and solidity to his flesh woik A maiked 
featuie of Stuait’s woik is the total absence of all lines, his woik 
being painted m with the brush from the beginning It is this 
piocess that gives to his modelling its stren^i and rotundity 
Stuait was pre-eminent as a colourist, and his place, judged by the 
highest canons in ait, is unquestionably among the few recognized 
masteis of portraiture 

STUART, JoHsr M‘DoirALL (1818-1866), a South-Aus- 
trahau explorer, was born in England in 1818 and arrived 
in the colony about 1839 He accompanied Captain Sturt’s 
1844-45 expedition as draughtsman, and between 1858 and 
1862 he made six expeditions into the interior, the last of 
which brought him on July 24 to the shoies of the Indian 
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Ocean at Port Darwin, the first to have crossed the island 
continent from south to north It was this tianscon- 
tmental expedition which led to the territorial rights, and, 
in defiance of geographical position, the name of South 
Australia being extended over so much of central and north 
Australia Stuart was rewaided with £3000 and a grant 
of 1000 square miles of grazing country in the interior 
lent free foi seven years His name is perpetuated by 
Central Mount Stuart He died in England June 5, 1868. 

STUHLWEISSENBURG (Hung Szekes-FeheTvdi , Lat 
Alha Regia), the capital of the county of Fehei, and in 

I former times also of Hungary, is situated in 47“ ll'N lat 
and 18“ 25' E long , in a feiiile plain It is the see of one 

[ of the oldest bishoprics m the country, and has a numhei 
of religious chanties, convents, and nunneiies, a semmaiy, 
a gymnasium, and a real school It was the coionation 
and burial place of the Hunganan kings from the 10th to 
the 16tli century, but has sunk into comparative insigni- 
ficance A few years ago some very remarkable excava- 
tions were made heie The town is now chiefly agii- 
eultuial , its fairs, especially for hoises, are famous The 
population (1886) numheis 27,000 

STURGEON Stuigeons (Acipensej) are a small group 
of fishes, of which some twenty difierent species are known, 
fiom Euiopean, Asiatic, and Noith Amencan uveis The 
distinguishing characters of this gioup, as well as its 
position in the system, have been sufficiently indicated in 
the article Ichthyology (vol xii p 687) They pass a 
gi eat part of the yeai in the sea, but periodically ascend 
large rivers, some in spring to deposit their spawn, others 
latei m the season foi some pin pose unknown , only a few 
of the species are exclusively confined to fresh water 
None occur in the tropics oi in the southern hemisphere 

Stuigeons are found in the greatest abundance in the 
rivers of southern Russia, moie than ten thousand fish 
being sometimes caught at a single fishing-station in the 
fortnight duuug which the up-stream migiatioii lasts 
They occur in less abundance in the fresh waters of Noith 
Aineiica, wheie their capture is not confined to the rivers, 
the majority being caught in shallow portions of the shores 
of the great lakes In Russia the fisheiies are of immense 
value, yet but httle is known of the sturgeon’s habits, 
hfe, and eaily stages of development or growth Early in 
summei the fish migrate into the rivers or towaids the 
shoies of freshwater lakes in large shoals for bleeding 
purposes The ova are very small, and so numerous that 
one female has been calculated to produce about three 
millions in one season The ova of some species have been 
observed to hatch within a veiy few days after exclusion 
Probably the growth of the young is very rapid, hut we 
have no knowledge as to the length of time for which the 
fry lemain in fiesh water before their first migration to 
the sea After they have attained maturity their growth 
appears to be much slower, although continuing for many 
years Frederick the Great attempted to introduce the 
sterlet mto Prussia, and placed a number of this fish in the 
Gorland Lake in Pomerania about 1780, some of these 
were found to be still alive m I860, and therefore had 
reached an age of nearly ninety years Prof Yon Baer 
also states, as the result of direct observations made in 
Russia, that the hausen {Aapenser huso) attains to an age 
of from 200 to 300 yeais Sturgeons ranging from 8 to 

II feet in length aie by no means scarce, and some species 
grow to a much larger size 

Sturgeons are ground feeders With their projecting 
wedge-shaped snout they stir up the soft bottom, and by 
means of then sensitive barbels detect shells, crustaceans, 
and small fishes, on which they feed Destitute of teeth, 
they are unable to seize larger prey 

In countries like England, where few sturgeons are 
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caught, the fish is consumed .fresh, the flesh being firmer 
than that of ordinary fishes, well-flavoured, though some- 
what oily. The sturgeon is included as a royal fish in an 
Act of King Edward II., which assigns to the sovereign all 
wrecks aad°whales, although it probably but rarely graces 
the royal table of the present period, or even that of the 
lord mayor of London, who can claim all sturgeons caught 
in the Thames above London Bridge. Where stui'geons 
are regularly caught in 
large quantities, as on 
the rivers of southern 
Eussia and on, the 
great lakes of North 
America, their flesh 
is dried, smoked, or 
salted. The ovaries, 

which are of large size, ^ 

are prepared for caviare j for this purpose they are beaten 
with switches, and then pressed through _ sieves, leaving 
the membranous and fibrous tissues in the sieve, whilst the 
eggs ate collected in a tub. The quantity of salt added to 
them before they are finally packed varies with the season, 
scarcely any being used at the beginning of winter. Fin- 
ally, one of the best sorts of isinglass is manufactured 
from the air-bladder. After it lias been carefully removed 
from the body, it is washed in hot water, and cut open 
in its whole length, to separate the inner membrane, 
which has a soft consistency, and contains 70 per cent, 
of glutin. 

The twenty species of sturgeons {Acvpenser) are nearly 
equally divided betiveeu the Old and New Worlds. The 
more important are the following : — 

(1) The Common Sturgeon of Europe (AapcJiser sturio) occurs on 
all the coasts of Europe, but is absent in the Black Sea. Almost 
all the British specimens of sturgeou belong to this species; it 
crosses the Atlantic and is not rare on the coasts of North America. 
It reaches a large size (a length of 12 feet), but is always caught 
singly or in pairs, so that it cannot be regarded as a fish of com- 
njerelal importance. The form of its snout varies with age (as in 
the other species), being much more blunt and abbreviated in old 
than in young examples. There are 11-13 bony shields along the 
bask and 29-31 along the side of the body. 

(2) Adpenser gilMensMcUii is one of the most valuable species of 
the rivers of Russia, where it is known under the name “Ossdtr”; 
it is said to inhabit the Siberian rivers also, and to range east- 
wards as far as Lake Baikal. It attains to the same large size as 
the common sturgeon, and is so abundant in the rivers of the 
Black and Caspian Seas that more than one-fourth of the caviare 
ainl isinglass manufactured in Russia is derived from this species. 

(3) Adpeimr stdlatiis, the “Seuruga” of the Russians, occurs 
likewise in great abundance in the rivers of the Black Sea and of 
the Sea of Azoff. It has a remarkably long and pointed snout, like 
the sterlet, but simple barbels without fringes. Though growing 
only to about half the size of the preceding species, it is of no less 
value, its flesh being more highly esteemed, and its caviare and 
isinglass fetching a higher price. In 1850 it was reported that 
more than a million of this sturgeon are caught annually. 

(4) The sturgeon of the great lakes of North America, Adpenser 
mdicicnclus, Avith which, in the opinion of American ichthyologists, 
the sea-going sturgeon of the rivers of eastern North America, 
Adpenser maculosns^ is identical, has of late years been made the 
object of a large and profitable industry at various places on Lakes 
Michigan and Erie; the flesh is smoked after being cut into strips 
and after a slight pickling in brine ; the thin portions and offal aa-e 
boiled dmvn for oil; nearly all the caviare is shipped to Europe. 
Oue firm alone uses from ten to eighteen thousand sturgeons a 
year, averaging fifty pounds each. The sturgeons of the lakes are 
unable to migrate to the sea, whilst those below the Balls of Niagara 
are great Wiiiiderers; and it is quite possible that a specimen of 
thi.s species said to have been obtained from the Firth of Tay was 
really captured on the coast of Scotland. 

(5) Adpenser Mhso, the “Hausen” of Germany, is recognized 
by tiie absence of osseous scutes on the snout and by its flattened, 
tape-like barbels. It is one of the largest species, reaching the 
enormous length of 24 feet and a weight of 2000 pounds. It 
inh<abits the Caspian and Black Seas and the Sea of Azoff, whence 
in former years large shoals of the fish entered the large rivers of 
Russia and the Banubo. But its numbers have been much 
tliiuaed, and specimens of 1200 pounds in weight have now become 


scarce. Its flesh, caviare, and air-bladder are of less r-alue than 
those of the smaller kinds. 

(6) The Sterlet {Adpenser rnthm'ns) is one of the smaller species, 
which likewise inhabits both the Black and Caspian Seas, and 
ascends rivers to a greater distance from the sea than any of the 
other sturgeons; thus, for instance, it is not uncommon m the 
Danube at Vienna, hut specimens have been caught as high up 
as Eatisbon ami Ulm. It is more abundant in the rivers of Russia, 
Avhere it is held in high esteem on account of its excellent flesh, 
conti-ibuting also to the best kinds of caviare and isinglass. As 



early as last century attempts were 
made to introduce this vnluable fish 
into Prussia and Sweden, hut without 
success. The sterlet is distinguished from the other European 
species by its long and narrow snout and fringed barbels. It 
rarely exceeds a length of three feet. 

Sturgeons with the snout prolonged in an extraordinary manner, 
so as to form a long spade-like or conical process {S 2 >afidccria, 
Polyoclon, PsepJmrus), occur in the Mississi]ipi and the great rivers 
of China and Ocutral Asia. None of them have been made objects 
of trade, but special interest is attached to them from a geographical 
a.s well as palfflontological point of view, the two genera last named 
being represented as far back as the Lias by an allied fossil genus, 
Ohoiulrosteus, and all affording a striking proof of tho close aifinity 
of the Nortli-Aincriean and North-Asiatio faunasof the recent period. 

STURM, Jacqites Charles Francois (1803-1855), 
the discoverer of the algebraic theorem which bears his 
name, was horn in Geneva in 1803. Originally tutor to 
the son of Madame de Stael, he subsequently resolved, in 
conjunction with his school-fellow Colladon, to try his 
fortune in the French metropolis. Sturm soon made 
the acquaiatance of the foremost mathematicians in 
the capital, and obtained employment on the Bulldin 
Universel. On the discovery of his important theorem 
regarding the determination of the number of real roots of 
a numerical equation which are included between given 
limits, on 23d May 1829, lie rapidly rose to fortune and 
public honours. He was chosen a member of tho French 
Academy in 1836, became “ repetitenr ” in 1838, and in 
1840 professor in the Polytechnic School, and finally 
succeeded Poisson in the chair of mechanics in the Faculty 
of Science at Paris. He presented numerous memoirs to 
the Academy, of which his admirers have said, with some 
pardonable exaggeration, that an impartial posterity will 
place them by the side of the finest memoirs of Lagrange. 
Sturm died at Paris on the 18th December 1855. 

STURT, Charles (d. 1869), a distinguished South- 
Australian explorer, was born in England, and at an early 
age entered the army, in which he reached the rank of 
captain. Having landed in Australia with liis regiment 
(the 39th), he became interested in the geographical pro- 
blems which at that time were exciting general attention. 
A first expedition (1828) led to the discovery of the 
Darling river; and a second, from which the explorer 
returned almost blind, made known the existence of Lake 
Alexandrina. For some time Captain Sturt was surveyor- 
general of South Australia, and he afterwards filled the 
post of colonial secretary. The first session of the South- 
Australian legislature (1851) voted him a pension^ of 
£600. From his third journey (1844:"5), in which terrible 
hardships had to be endured, be returned quite blind, and 
he never altogether recovered his sight. Pie died at 
Cheltenham, England, June 16, 1869. 

STUTTGART, the capital of Wiirtemberg, lies in the 
small valley of the Nesenbach, just above its confluence 
with the Neckar, near the centre of the kingdom and 
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about 115 miles •west-by-norfcli of Municb It is cbaim- 
ingly situated among vine-clad and wooded hills, and 
stands at a height of nearly 900 feet above the sea The 
town IS intersected from 
south-west to north-east 
by the long and handsome 
Konigs-Strasse, dividing it 
into an upper and lower 
half In all its mam feat- 
ures it is essentially a 
modern town, and few of 
its principal buildings are 
older than the present cen- 
tury Many of its modern 
edifices aie, however, of 
considerable architectural 
importance, and the recent 
revival of the Renaissance 
style IS perhaps nowheie 
better illustrated than at 
Stuttgart The lower or 
south-eastern half contains 
both the small group of 
streets belonging to old 
Stuttgart and also the most 
important part of the new town A large pioportion of 
the most prominent buildings are clustered round the 
spacious Scliloss-Platz, on or near which are the following 
edifices — the new palace, an imposing structure of the 
18th century, finished in 1806 , the old palace, a building 
of the 16th centiuy, with a pictuie^qiie arcaded court, 
the Konigsbau, a huge modern building, with a fine col- 
onnade, containing ball and conceit rooms, shops, &c , 



1 Palscfi I 5 Toini-house I 8 Hospital Churcli 

2 Old Palace 6 Theatie <) Oiphanage 

3 Punzcssen Palais 7 Cio-«n - Prince’s 10 Wusenni of Art 

4 Colltgiate Chuioh | Palace | 

the so called Akademie, formerly (1775-94) the seat of 
the Carls Schule, where Schiller received part of his edu- 
cation, and now occupied by the king’s private library 
and by guard-rooms, the new courts of 7usticej the 
palaces of the crown prince and of Prince Wilham , the 
Stiftskirche, or collegiate church, a fine specimen of 15th- 
century Gothic , the extensive royal stables , the new post- 
office , the theatre , and the central railway station, one of 
the handsomest structures of the kind in Germany In the 
Centre of the Schloss-Platz is the lofty jubilee column 
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erected in memory of King William I , in the court-yard 
of the old palace is a bronze equestrian statue of Count 
Eberhard with the Beard, and adjacent is a fine statue, 
designed by Thorwaldsen, of Schiller, who was a native of 
Wurtemberg Among the other principal buildings are 
the polytechnic and architectural schools, the Late Gothic 
Leonhardskirche and Spitalkirche, the fine modern Gothic 
church of St John, the new Pvomaa Catholic church, the 
neat little English church, the synagogue, and several 
handsome villas and mansions, chiefly in the resuscitated 
Pienaissance style 

The ait collections of Stuttgart are numerous and 
valuable Tlie museum of art comprises a picture gallery, 
an almost unique collection of casts of Thorwaldsen’s 
works, and a cabinet of engravings The royal library 
contains about 360,000 printed volumes, including vvhat is 
said to be the largest collection of Bibles in the world, and 
also 4000 MSS , many of great rarity To these may be 
added the industrial museum, the cabinet of coins, the 
museum of natuial history, the fine collection of majolica 
in the new jialace, and the museum of antiquities The 
city also contains numerous excellent educational establish- 
ments, though the state university is not here but at 
Tubingen, and its conservatorium of music has long been 
renowned Stuttgait is the centre of the pubhshing trade 
of South Germany, and has a busy industry in everything 
connected with the pi oduction of books In various oihei 
industrial departments it also takes a high place, its 
manufactures including machinery, textile fabrics, pianos 
and other musical instruments, artists’ colours, chemicals, 
sugar, and chocolate Its trade is considerable The 
population of Stuttgart in 1885 was 125,510, showing an 
increase of 7 per cent since 1880 Four fifths of these are 
Protestants The town proper contains about 110,000 in- 
habitants, while the above total is made up by adding the 
populations of the suburban villages of Beig, Gablonberg, 
and Heslach Stuttgait is the headquarters of tlie 13th 
corps of the German army, and contains a compaiatively 
large garrison, for which accommodation is provided in three 
extensive barracks within the town and on the outskii ts 

To the north-east of the new palace lies the beautiful 
palace park, embellished with statuary and artificial sheets 
of water, and extending nearly all the way to Cannstatt, a 
distance of over two miles Cannstatt, a town, with (1880) 
16,205 inhabitants, is not officially incorporated with Stutt- 
gart, but may be looked on as practically forming part of 
it Its beautiful situation on the ISTeckai, its tepid saline 
and chalybeate springs, and its educational advantages 
attract numerous visitors In the envnons of Stuttgart 
and Cannstatt lie Rosenstein, the Solitude, Hoheiiheim, 
the Wilhelma, and other royal chateaus 

Stuttgait seems to have oiiginated in a stud ( " Stiiteii Gaiten ”) 
of the eaily counts of 'Wuitemterg, and the fust mention ot it 
occurs ill a document of 1229 Its impoitance is of compaiatively 
modern giowth, and in eaily "Win tembcig history ne find ifc over- 
shadowed by Cannstatt, the central situaiioii of which, on the 
Reckar, seemed to maik it out as tlio natural capital of the 
countiy Aftei the destuiction of the castle of Wuiteinheig 
Count Ebeihaul, howevei, tiansfeired liis residence to Stuttgait 
(1320), aud in 1482 it became the recognized capital of all the 
Wurtembeig territories Even as capital its growtli was slow, and 
it enjoys little piominence in Instoiy At the beginning of the 
present centuiy it did not contain 20,000 inhabitants, and its leal 
advance begins nith the leign of King 'Wilham I (1816-1864), 
who exerted himself m eveiy way to improve and beautify Ins 
capital In 1849 Stuttgart was the place of meeting of the so-called 
"Eump Pailiament” (Rum pfparl ament) Among its eminent 
natives aie Hegel (b 177C), the philosopher, and Hanff (b 1802), 
the poet and story-teller 

STYRAX See Storax 

STTRIA (Germ SUve-imark or Steyermarl^, a duchy 
and crownlaud in the Cis-Leithan part of the Austrian 
empire, is bounded on the north by Upper and Lower 
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Austria, on the E by Hungary, on the S by Croatia and 
Carmola, and on the W by Carintbia and Salzburg Its 
area is 8630 squaie miles Almost the entire district ib 
mountainous, being occuiiied by various chains and rami- 
fications of the eastern Alps, and, though Hoithern (or 
Upper) and Southern (or Lower) Styna are distinguished, 
the latter is low only in a relative sense The North 
Limestone Alps touch Styiia to the north of the Enns, 
beginning with the huge Dachstem (9830 feet), which 
rises on the north-west border of the duchy To the south 
of the Enus the central chain of the Alps traverses Styna 
fiom south-west to north-east in two huge ranges, 
sepal ated by the valleys of the Mur and the Murz, and con- 
vauiently grouped under the name of Stynan Alps The 
more northerly of these two blanches, forming a prolonga- 
tion of the Tauern iidge, is the loftier, and culminates in 
the Hochgolling (9392 feet), the highest summit m Styna 
The lower branch to the south is broken by the valley of 
the Mui, which turns abi aptly to the light at its con- 
fluence with the Murz, and still farther to the north-east 
IS crossed by the Semmermg Pass To the south of the 
Drave the duchy is traveised by the Karawanken 
Mountains (highest peak, the Stou, 7346 feet), forming a 
continuation of the Carnic Alps The mountains decrease 
in height fiom west to east, and the south-east pait of 
Styna may he described as hilly rather than mountainous 
There is nowhere level ground enough to foim a plain in 
the proper acceptation of the teim, but some of the valleys 
contain a good deal of fertile land The rivers of Styna all 
dram into the Danube , the Save and the Traun are the 
most important of those not alieady mentioned There aie 
numerous small mountain lakes The climate, of couise, 
vanes with the configuration of the surface, and there is 
a mean annual diSerence of about 7° Fahr between the 
temperature of the north-west and the south-east 
In spite of tliG 11 regular natiue of the smface, but little of tlie 
soil can be called unpiodiiotive About 21 40 pei cent is undei 
tillage, 12 75 in meadow, and 16 75 in pastiue, wlule iieaily a 
half of the total area is coveied with fine foiests The chief cioiis 
aie oats, maize, lye, uheat, buckwheat, potatoes, and flax 'Wine 
is pioclueed lu the valleys of Lower Styna, uliete lazge quantities 
of chestnuts aic also grovui In the mountains daiiy-faimiug is 
successfully earned on in the Alpine lasliion, and good lioises aie 
reared lu the valley ot the Enns Sheep aie compaiatively few, but 
theie aie laige numbers of goats and swme, while poultiy leaiing 
and bee-keepmg aie veiy geneial m the Slavonic distncts to tlie 
south Some laiily successful attempts have also been made to 
bleed silkwoims Tiout and othei fish aie abundant in the iivexs 
and mountain lakes and chamois aie hunted among the liighei Alps 
The gieat wealth of Styna, howeiei, lies nndeigiound Its ex- 
tensive and impoitaat non mines yield neaily one thud of the non 
oie laised in the Austiiaii empiie, and its othei nnneial lesonices 
include blown coal, pit coal, coppei, zme, lead, graphite, a little 
gold and silver, luckeT, alum, cobalt, salt, dyer’s eaitli, pottei’s clay, 
maible, and good null and budding stones The best knoun of 
its numeious mineral spiings aie the thermal spiings of Tuffer, the 
alkaline springs of Rolutsch, and the biine spiings of Aussee 
The chief iiidustiy of Styna is determined by its mineral rich- 
ness, and iion-lounduos, maclnne shops, and manufactures of 
vaiious kinds of non and steel goods aie veiy nmneioiis A 
special blanch is the making of scythes and sickles, which aie sent 
out of the couiitiy in laige quantities Among its othei indnstiial 
pioducts ai6 glass, papei, cement, oil and peifumeiy, shoes, cotton 
goods, chemicals, and gunpowdei Lnien-weaving is prosecuted 
as a household industiy An active tiado la earned on in tlie 
above named manufactures, and in biown coal, cattle, wine, and 
flint In addition to three navigable iiveis (Brave, Save, Mur), 
the traffic of the duchy is facilitated by 600 miles of railway 
The population of Styna in 1880 was 1, 21^,597, equivalent to 
140 pel squaie mile, a propoition which, while not high in itself, 
IS coiisideiably above the rate m the other mountainous regions of 
the enipne Neaily the whole of these piofess the Koinau Catholic 
faith, the Protestants numbenng only 8000 and the Jews about 
1000 Two-tliiids of the inhabitants aie Geimans , theieniaiader, 

chiefly found in the south piaits of the duchy, in the valleys of 
the Diave and Save, are Slavs (Slovenes) About 66 per cent aie 
supported by agiieultiual pursuits, including forestry The educa- 
tion of the crownland centres in the university of Grata, which is 
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attended by about 1200 students The capital and seat of the ad- 
nunistiation is Giatz (100,000 inhabitautb), which is also the head- 
quaiteis of the third coips of the Aubtiiaii army, the only other 
town of any size is Marbuig (17,600) The provincial estates con- 
sist of 63 members, including the two Roman Catholic bishops, the 
lectoi of the university, 12 lepiesentativcs ot the laige landowners, 
23 of the peasants, 19 of the towns, and 6 of the chamheis of com- 
meice Styna sends 23 members to the impeiial pailiament 

III the Roman peuod Styna, winch even thus eaily was famed 
foi its non and steel, was inhabited by the Celtic Tauiisei, and 
divided geogiaphieally between Noiicum and Pannoma Subse- 
quently It was successively occupied oi tiaveised by Visigoths, 
Huns, Ostrogoths, Langobaidi, Pi auks, and Avais Tow aids the 
end of the Oth ceiituiy the last-named began to give way to the 
Slais (Wends), who ultimately made themselves masteis of the 
entile distiict Styna was included in the conquests of Chailemagne„ 
and was henceforth comprised in the German maiks elected against 
the Aval and the Slav At fiist the identity of Styna is lost in, 
the great duchy of Caimtlna, coiiesponding more oi less closely 
to the Upper Oannthian maik This duchy, howevei, afteiwards 
fell to pieces, and a distinct maik of Styna w-as lecogmzed, taking 
its name fiom the maigiave Ottoeai ol Steier (1056) A centmy 
01 so later it was cieated a duchy In 11 Q2 the duchy of Styna 
came by mheiitance to the house of Au&tiia, and fiom that time it 
shaied the foi tunes of Upper and Lowei Austiia, passing like them 
to the Hapsbuigs in 1282 The Piotestant Refoimation met an 
eaily and general welcome in Styna, but the dukes took the most 
stringent measuies to stamp it out, offeung then subjects lecanta- 
tion or expatnation as the only alternatives At least 30,000 
Protestants pieteiied exile, and it was not till about 100 j'eais ago 
tlidt religious libeity was recognized The modem history of 
Styna has been similar to that oi the othei Austnan ciownlands, 
and calls foi no special lemaik 

STYX, a river which the Gieeks fabled to flow in the 
world of the dead Homer speaks of it as a river of 
Hades by which the gods swore fcheir most solemn oaths, 
and he couples it with the Cocytus aud the Pyriphlege- 
thon, the river of waihng and the nvei of burning fiie 
Hesiod says that Styx was a daughter of Ocean, and that, 
when Zeus summoned the gods to Olympus to help him 
to fight the Titans, Styx was the fiist to come and her 
children with her j hence as a reward Zeus ordained that 
the most solemn oath of the gods should be by her and! 
that her children (Emulation, Victory, Power, and Eoice)' 
should always live with him In anotliei passage he says 
that Styx (whom, somewhat contradictorily, he describes as 
abhoired by the immortal gods) dwells fai off from the gods 
in a beautiful house overarched with locks and supported 
by tall silver pillars, which may be meant as a description 
of a stalactitic cave Again Hesiod tolls us that if any god, 
after pouring a libation of the water of Styx, forswore him- 
self, he had to lie in a trance for a year without speaking 
or breathing, and that for nine years afterwards he was ex- 
cluded from the society of the gods In historical times 
the Styx was identified with a lofty waterfall near Nonacris. 
in Arcadia Pausanias describes the cliS over which the 
water falls as the highest he had ever seen, and indeed the 
fall is the highest in Greece. The scenery is wild and deso- 
late The watei descends in two slender cascades, which, 
after winding among the rocks, unite and fall into the river 
Akrata (the ancient Crathis) The ancients regarded the 
water as poisonous, and thought that it possessed the power 
of breaking or dissolving vessels of every material, with the 
exception of the hoof of a horse or ass, or (according to- 
others) of horn The Arcadians used to swear by it on im- 
portant occasions The people in the neighbomhood still 
hold that the water is unwholesome, and that no vessel will 
hold it They call it the Black Water or the Terrible Water 

Considering the piominence given by tlie ancients to an oath 
by the water of Styx, and compaiiug the effect supposed to follow 
fiom hieakmg that oath with the destmotive power supposed to be 
possessed by the water, wo are tempted to conjecture that drinking' 
the water was originally a necessaiy part of the oath,— -that in fact 
in the stones of the Styx we have traditions of an ancient poison 
oideal such as is commonly employed amongst bai'barous peoples- 
as a means of eliciting the truth (see Ohdeal) 

See LeaJte, Travels m the Morea, ill p 166 , M Q- Clark, Peloponnem, 

p 802 sq , Cmtius, Peloponnesos, 1 p 196 sq , Wordsworth, Greece, p 884, 
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STJAKESr, or Sttwakim, more correctly SAwlKnr, the 
chief port of the Soudan on the Red Sea and the starting- 
place of caravans for Kassala and Beiber, occupies a aTna.1l 
island, placed m a deep bay in 19° 5' IST lat The custom- 
house and Egyptian Government offices present a good 
frontage to the sea, and the principal houses are stately 
white structures, three stones high, not unlike those of 
Jiddah. With these, however, are intermingled shapeless 
huts, each with its couityard walled m with mats Theie 
are also the usual Greek drinking-shops, with their dirty 
loungers in coats and fez-caps, and a shoit street of coffee- 
houses and shops The mosques are not remarkable 
Passing through the bazaar and turning to the right past 
the tomb of Sheikh 'All, one comes to an open space at 
the head of the recent causeway which unites the island 
to the mainland town of Al-Kaff (Al-Keif) The main 
street of Al-Kaff is (oi was befoie the recent war) the 
busy cent! e of life and movement, while the side streets are 
occupied by smiths, forging lance-heads and knives , leather 
workeis, who drive a brisk tiade m the amulets — passages 
of the Koran sewn up in leather cases — ^which the natives 
wear on their arms or round their necks , and hairdresseis, 
greasing and powdering with the dust of a red wood the 
Wshy locks of the Hadendoa dandies Beyond the town 
is a suburb of straw huts with their simple furniture of a 
bedstead, a few dishes, and a rubbing stone for the millet 
which with milk forms the chief food of the natives Here 
too are the booths of the silversmiths, who make biacelets, 
anklets, ear and nose rings, for the women The Hadendoa, 
a tall stalwart race, picturesquely draped ni huge wrappers, 
to which the women add a petticoat, are most numerous 
on the mainland The population of the island is mixed, 
with a large infusion of Aiab blood The export trade of 
Suakin before the revolt of the Soudan yielded a customs 
revenue of £60,000 a year, the chief aiticles besides the 
ivory, which was a Government monopoly, being gum, 
cotton, sesame, senna, and hides The total yearly trade 
was estimated at a million sterling 

The enviions of Suakin, though not so absolutely deseit as the 
opposite Aiabian coast, are less wooded than some points (e g , 
Sheikh Baighut) which lie as conveniently for the inland trade 
The island is without water and the harboui indiffeient , yet the 
settlement is ancient Here as at Massowali tiadeis weie presum- 
ably attracted by the advantages of an island site which piotected 
them from the nomads The countiy inland fiom all this coast 
belonged in the Middle Ages to the Boja (Bejah), a rude pastoral 
race Tvho appeal to be identical with the Blemmyes of classical 
writers and of whom. Hadendoa, Bishann, and Ababdah are the 
modem representatives The tiading places seem to have been 
always in the hands of foieigners since Ptoleniais Tlieion was 
established by Ptolemy Plidadelphus foi intercourse with the ele- 
phant hunters After Islam many Arabs settled on the coast and 
mixed with the heathen Boja, whose rule of kinship and succession 
m the female line helped to give the children of mixed mainages a 
leading position (MakrM, Khitat, i 194 sg , translated in Buzek- 
haidt’s Travels m Niibxa, App iii ) Thus in 1330 Ibn Batiita 
found a son of the emir of Mecca rei^mng in Suakin over the Boja, 
who were his mother’s km Makiizi says that the chief inhahitants 
were nominal Moslems and were called Hadanb The emir of tlie 
Hadanb was still soveieign of the mainland at the time of Burck- 
haidt’s visit (1814), though the island had an aga appointed by 
the Tuikish pasha of Jiddah The place was settled by the Tuiks 
under Selim the Great, hut Turkish (or Egyptian) contiol ovei the 
mainland was not effective till the Egyptian conquest of the Soudan 
Till the suppiession of the slave trade, Suakin was an important 
slave port, of late years slaves liave been secietly inn aciossthe 
Red Sea fiom less frequented points on the coast But lemtimate 
commerce was rapidly gi owing hefoie the levolt of the Soudan, and 
the poit was visited by English, Egyptian, and Itahan steameis 

SUARDI, Baktolom3!Oo, usually known as Bbamah- 
Tmo from his master Bramante, was a distinguished painter 
and architect o£ the Milanese school He was specially 
famed for his knowledge of perspective, and Lomazzo 
(Tratt d Pttt , in 1) praises him highly for the deceptive 
realism of his painting The dates of his hirth and death 
are unknown, hut he was probably qmte young when, 
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about 1495, he visited Rome in company with his master 
Bramante , there he is said to have been employed as a 
painter by the pope, and he evidently spent much time in 
studying the remains of classical buildings in Rome A 
numbei of measured drawings by his hand are still pre- 
seived in the Brera library at Milan Vasari mentions 
that he had seen a book of diawings by Braniantino of the 
early Lombaidic chuiches of Noithern Italy, such as S 
Ambrogio at Milan and S Pietro in Ciel d’Oro at Pavia, — 
a lemaikahle thing at a time when tliese noble structures 
weie usually despised as being barbarous lu style The 
greater part of Biamantino’s frescos are now lost, partly 
because he was specially employed to paint the external 
facades of houses and public buildings, such as the mint 
at Milan One, however, still exists over the doorway of 
S Sepolcio, a highly foieshortened figure of Christ, with 
the Madonna and Saints He also painted some angels 
which still exist in the church of S Eustorgio, also in 
Milan In 1513 he leceived eighty gold ciowas for a 
Pietti and Saints painted in the saciisty for the Cistercian 
monks of Chiaiavalle, neai Milan In 1525 he was ap- 
pointed aichitect and painter to Francesco II of Milan, 
and he was employed as military engineer to leconstruct 
the walls of the city, which was then threatened by the 
army of Charles V The church of S Satiio in Milan is 
usually attiibuted to Biamantmo, but it appears to have 
been mainly designed by Bramante Biamantmo died 
between 1530 and 1636 He left an able pupil called 
Agostino di Milano, who worked chiefly as an architect 
SUAREZ, Fkancisco (1548-1617), Spanish theologian 
and philosopher, was born at Granada on the 5th of 
January 1548 After completing his studies at the 
university of Salamanca, he entered the Society of Jesus 
in 1664 The accounts of his early years represent him 
as backward m his development, and it was not without 
difficulty that he obtained admission to the order Under 
the diiection of Eather Rodriguez, however, he threw off 
his mental slough and discovered powers of mind of the 
highest order He is said to have habitually devoted 
seventeen hours a day to study, and wonders are reported 
of his prodigious memory He was soon appointed to 
teach philosophy at Segovia, and he afterwards taught 
theology at Valladolid, at Alcala, at Salamanca, and at 
Rome successively After taking his doctoiate at Evora, 
he was named by Philip II principal professor of theology 
in the university of Coimbra Suarez may be considered 
almost the last eminent repiesentative of scholasticism, 
and his works in twenty-three folio volumes treat, after 
the scholastic method and ivith scholastic compiehensive- 
ness, aU the main subjects of mediaeval philosophy and 
theology In philosophical doctiine he adhered to a 
moderate Thomism On the question of universals he 
eiideavouied to steer a middle course between the panthe- 
istically inclined realism of Duns Scotus and tke extreme 
nonunahsm of 'William of Occam The only veritable 
and real unity in the world of existences is the individual , 
to assert that the universal exists separately ex parte rex, 
wTOuld be to reduce individuals to mere accidents of one 
indivisible form Suarez maintains that, though the 
humanity of Socrates does not differ from that of Plato, 
yet they do not constitute 'teahter one and the same 
humamty, there are as many “formal unities^’ (m this 
case, humanities) as theie aie individuals, and these 
individuals do not constitute a factual, but only an essen- 
tial or ideal unity (“ ita ut plura indi vidua, quae dicuutur 
^se ejusdem naturae, non sint imum quid vera entitate 
quae sit m rebus, sed solum fundamentaliter vel per intel- 
lectiim ”) The formal unity, however, is not an arbitrary 
creation of the mmd, hut exists “in natura rei ante omnem 
operationam intellectus In theology, Suarez attached 
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hunself to tlie doctrine of Molina^ tlie celebrated Jesuit 
professor of Evora Molma tried to reconcile the doctime 
of predestination with the fieedom of the human will by 
saying that the predestination is consequent upon God’s 
foreknowledge of the free determination of man’s will, 
which is therefore in no way affected by the fact of such 
predestination God gives to all men grace sufficient for 
their salvation, but some co-operate freely with this giace, 
while others resist it Suaiez endeavoured to leconcile 
this view with the more orthodox doctrines of the efficacy 
of grace and special election, maintaming that, though all 
share in an absolutely sufficient grace, there is granted to 
the elect a grace which is so adapted to then pecuhar dis- 
positions and circumstances that they mfallibly, though at 
the same time quite fieely, yield themselves to its influ- 
ence This mediatizing system was known by the name 
of “ congruism ” Suarez is piobably moie important, 
however, as a philosophical jiiiist than as a theologian or 
metaphysician In his extensive work Tiactatus de LegiTms 
acDeo Legidatoje (repiinted, London, 1679) he is to some 
extent the precuisor of Grotius and Pufendoif Though 
his method is throughout scholastic, he covers the same 
ground, and Giotius speaks of him in teims of high 
lespect The fundamental position of the woik is that 
ail legislative as iiell as all pateinal powei is derived from 
God, and that the authoiity of every law lesolves itself 
into His Suarez conclusively refutes the patriarchal 
theory of government and the divine right of kings 
founded upon it, — doctrines popular at that tune in Eng- 
land and to some extent on the Continent Adam, he 
remarks, possessed only a domestic oi patriarchal, not a 
political authority Power by its very nature belongs to 
no one man but to a multitude of men , and the reason is 
obvious, since all men are born equal It has been 
pointed out that this accords well v ith the Jesuit policy 
of depreciating the royal while exalting the papal preroga- 
tive But Suarez is much more moderate on this point 
than a writer like Mariana, approximating to the modem 
view of the lights of rulei and ruled In 1613, at the 
instigation of Pope Paul V , Suarez wrote a treatise dedi- 
cated to the Christian i^nnces of Europe, entitled Defeimo 
Gathohcs& Fidei contr a Anghcan,ss Sectm Ei i ores This "was 
directed against the oath of allegiance which James I 
exacted from his subjects James caused it to be burned 
by the common hangman, and foibade its perusal undei 
the severest penalties, complaining bitterly at the same 
time to Philip III that he should harbour in his dominions 
a declared enemy of the throne and majesty of kings In 
Prance extracts from the tieatise were condemned to the 
flames by the parlement of Pans on similai grounds 
Suarez died after a few days’ illness on 25th September 
1617 at Lisbon, whither he had gone to be present at an 
ecclesiastical conference. 

The collected woiks of Suarez have been pimted at Mainz and 
Lyons (1630) and at Yeiiice (1740), also moie lecently at Besan(?on 
(1856-62) and m the collection of the Abbe Migne His life lias 
been wiitten by Deaebamps ( Vita Fr Suaresii, Perpignan, 1671) 
The chief modem authoiities aie K Wemei’s Franz Suarez u die 
Scliolastik der letzten JahrJmndci te (Eatisbon, 1861) and the thud 
volume of Stocld’s Geschuhte der Phtloso^phie des MiUelalters 

SUBIACO, a town of Italy, in the province of Romo, 
25 miles east of Tivoli and 42 from the capital, is pictur- 
esquely situated on the right bank of the Teverone It 
has iron-works and paper-mills, and in 1881 the population 
of the town was 6503 (commune, 7017), having decieased 
from 7452 iii 1868 

Subiaco, the Sullaqueuin of the Eomans, was so called horn its 
position undei the aitificial lakes consliuctcd in connexion with 
one of the vilhs of the empeioi Hero In all piobability tbeie was 
no town m ancient times, and the modern town of Subiaco appeals 
to have grown up subsequent to the establishment of the Bene- 
dictine nioiiastones in this ncighbomhood. Of these the most I 


lemarkable aie Santa Scolastica,^ which was built by the abbot 
Honoiatus, and by the 11th centuiy ranked as a regulai piincx- 
pality, and Sacro Speco, which has gathered its curious cluster of 
buildings round the cave in which St Benedict himself found an 
asylum (see vol iii p 557) The points of most inteiest in the 
towm, which still hears on the whole a cleaily mediaeval iinpiess, aie 
associated with Pope Pius VI It was Pius who lestored and ex- 
tended the great castle, erected in 1068 by Abbot John Y , and long 
used as a summer lesidence by the popes , and it was he who built 
the costly chmch of Sant' Andua His visit to the town in 1789 
IS commemorated by a tiiumphal arch The fiist book printed in 
Italy was the Subiaco Lactantius of 1465 

SUBLEYRAS, Pibebe (1699-1749), Fiencb painter, 
wbo passed nearly bis whole life at Rome, was boin at 
Uz^s (Gard) m 1699 He left France for Italy in 1728, 
having carried off the great prize He there painted for 
the canons of Asti Christ’s Visit to the House of Simon 
the Pharisee (Louvre, engraved by Subleyras himself), a 
large voik, which made his reputation and procured his 
admission into the Academy of St Luke Cardinal Valenti 
Gonzaga next obtained for him the order for Saint Basil 
and the Emperor Valens (small study in Louvie), which 
was executed m mosaic for St Peter’s Benedict XIV 
and all the piinces of Rome sat to him, and the pope him- 
self commanded two great paintings — the Maniage of St 
Catherine and the Ecstasy of St Camilla — which he placed 
in his private apaitments For various leligious corpora- 
tions at Milan, Peiugia, and other places, and foi vaiious 
great persons many impoitant altar-pieces were also exe- 
cuted, but Subleyias shows greater individuality in his 
cuuous genre pictures, which he produced in consideiable 
number (Louvre) It is in his illustrations of La Fontaine 
and Boccaccio that his true i elation to the modern era 
comes out, and his drawings from natiiie aie often admir- 
able for thou giave sobriety of treatment (see one of a 
man diapcd in a heavy cloak in the British Museum) 
Exhausted by oveiwork, Subleyias tiled a change to 
Naples, but leturned to Rome at the end of a few months 
to die (28tli May 1749) His wife, the celebrated minia- 
ture pamtcij Maria Felice Tibaldi, was sistci to the wife 
of Ti^niolli^re 

SUCCESSION DUTY is a sum paid to the state by a 
person benefited by the succession to certain kinds of pro- 
perty Legacies woie fiist taxed in 1780 It was not 
until 1853 that a tax was levied upon succession to real 
property, or succession under any instrument other than 
a will by which piopeity is enjoyed in succession to a 
deceased person The duty is paid on succession to both 
real and poisonal piopeity, m fact, m almost all cases 
which do not fall within the Legacy Duty Acts The 
Succession Duty Act, 1853 (16 and 17 Vict c 51), defines 
succession as “every past or future disposition of property 
by reason whereof any person has or shall become benefi- 
cially entitled to any property, oi the income thereof, upon 
the death of any person dying aftei the time appointed 
for the commencement of this Act, eithei immediately 
or after any inteival, either ccitainly oi contingently, and 
either oiiginally oi by way of substitutive limitation, and 
every devolution by law of any beneficial interest m pro- 
peity, or the income thereof, upon the death of any person 
dying after the time appointed for the commencement of 
this Act to any other person in possession or expectancy ” 
There are ceitam exemptions, the most impoitant being 
successions of a husband oi wife, successions where the 
whole value is under £100, individual successions under 
the value of £20, and legacies and shaies of personal 
estate chargeable undei the Legacy Duty Acts The 
duties levied vaiy from 1 to 10 per cent , according to the 
degree of consanguinity between the predecessor and the 
successor Leasehold property and personalty directed to 
be conveited mto real estate are liable to succession and 


1 For the Santa Scolastica library, see LraRAUTTiis, vol, xiv. p. 530» 
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Liot to legacy duty Special provision is made for the 
eoUection of the duty in the case of joint tenants, in the 
case where the successor is also the predecessor, and in 
other dispositions of a special nature The duty is a fiist 
charge on property , but, if the property be parted with be- 
fore the succession duty be paid, the liability of the suc- 
cessor appears to be transferred to the alienee Khonajide 
purchaser is protected by a receipt for duty, notwithstand- 
ing any suppression or mis-statement in the account on 
the footing of which the duty was assessed, or any insuffi- 
ciency of such assessment It is usual in requisitions on 
title before conveyance to demand foi the protection of 
the purchaser the production of receipts for succession 
duty Recent legislation has made some amendments in 
the law By 43 Vict c 14, s 11, succession duty may be 
■commuted in certain cases by the Commissioneis of Inland 
Revenue 44 Vict c 12, s 36, relieves from payment of 
succession duty on personal estate not exceeding £300 by 
payment of a sum of thirty shillings on the affidavit or in- 
ventory Section 41 exempts from payment of the 1 per 
cent duty in icspect of property for which stamp duty has 
been paid on the affidavit or inventory Up to 1885 
certain property vested in bodies corporate and unincoi- 
porate escaped habihty to succession duty 48 and 49 
Vict c 51, s 11, now imposes on such bodies (with con- 
siderable exceptions) a duty at the rate of 5 per cent on the 
annual value, income, or profits of the succession All 
the Acts which have been cited extend to the United 
Kingdom 

In the United States succession duty is regulated by tit xzw 
ch 10 of the Revised Statutes The duty vanes from 1 to 6 per 
•cent , accoiding to the degree of consanguinity 

SUOHET, Louis Ga:bb,iel, Duo d’Albupeea (1770- 
1826), marshal of France, one of the most biiiliant of 
Napoleon’s generals, was the son of a silk manufacturer at 
Lyons, where he was born on 2d March 1770 He origin- 
ally intended to follow his father’s business , but the Revolu- 
tion of 1789 altered the bent of his ambition, and, having in 
1792 served as volunteer in the cavalry of the national guard 
at Lyons, he manifested military abilities which secured his 
rapid promotion As chef de hataiUon, he was present at 
the siege of Toulon in 1793, where he took General O’Hara 
prisoner During the Italian campaign of 1796 he dis- 
tingnished himself in most of the impoitant contests and 
was severely wounded at Cerea on 11th October In 
October 1797 he was appointed to the command of a demi- 
brigade, and in the following year his services in Switzer- 
land were recognized by his promotion to the rank of geneial 
of biigade He then went to Egypt, but soon afterwards 
was recalled, and m August made chief of the staff to Brune, 
to whom he rendered invaluable assistance m restoring the 
efficiency and discipline of the army in Italy In July 1799 
he was made geneial of division to Joubeit in Italy, and, 
after being continued in the same office by his successors, 
was m 1800 named by Massena his second in command 
Soon afterwards he had an opportunity of manifesting those 
qualities which entitle him to rank among the most daring 
and clever tacticians of his time , his dexterous resistance 
to the superior forces of the Austrians with the left of 
Massdna, when the right and centre were shut up in Genoa, 
not only prevented the inv|ision of France from this direc- 
tion but powerfully contributed to the success of Napoleon’s 
strategy of crossing the Alps, which culminated in the 
battle of Marengo on 14th June He took a prominent 
part in all the subsequent events of the Italian campaign 
till the peace of Lun6ville, 9th February 1801 In the 
campaigns of 1805 and 1806 he greatly mcreased his re- 
putation, more especially at Austerhtz, Saalfeld, J'ena, 
Pultusk, and Ostiolenka He obtained the title of count 
on 19th March 1808, and, after taking part in the siege 
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of Saragossa, was named generalissimo of the army of 
Aiagon and governor of the province, which, by wi&e ad- 
ministration no less than by his brilliant valour, he in two 
yeais brought into complete submission He annihilated 
the army of Blake at Maiia on 14th June 1809, and on 22d 
Apul 1810 inflicted a severe defeat on O’Donnell After 
being made marshal of France, 8th July 1811, he in 1812 
achieved the conquest of Valencia, for which he was re- 
warded with the title of Due d’Albufera By Louis XVIII 
he was on 4th June made a peer of Fiance, but, having 
assisted Napoleon duiing the “hundred days,” he was 
deprived of his peeiage on 24th July 1815 He died neai 
Maisedles on 3d January 1826 Suchet was the author of 
Memovtes sur ses Gam2mgnes en Espagne, 2 vols , 1829-34 
Sec C -H Barault-Roulloii, Le MareJial Suchet, Pans, 1854 , 
T Cboumaia, Conside? ulioiib mihiaw ls sur lesmematns du, Jllai edial 
Suchet, Pans, 1840 

SU-CHOW There are in China three cities of this 
name wRich deserve mention (1) Sn-chow, formerly one 
of the largest cities in the world, and still in 1880 credited 
with a population of 500,000, in the piovmce of Kiang-su, 
on the great Imperial Canal, 55 miles west-noith-west of 
Shanghai The site is practically a cluster of islands to 
the east of Lake Tai-hu, and streams and canals give com- 
munication with most parts of the province The walls are 
about 10 miles in. circumference and there are four large 
suburbs Su-chow is a great commercial and manufactur- 
ing centre, the silk manufacture being represented by a 
greater variety of goods than aie produced anywhere else 
in the empiie, and the publication of cheap editions of 
the Chinese classics is earned to great perfection There 
IS a Chmese proveib to the effect that to be perfectly 
happy a man ought to be born in Su-chow, live in Canton, 
and die in Lian-chow The great nine-stoiied pagoda of 
the northern temple is one of the finest in the country In 
1860 Su-chow was captuicd by the Taipmgs, and, when in 
1865 It was recovered by the valoiu and enterprise of 
General Gordon, the city, which had foimeily been famous 
for its large and handsome buildings, was almost reduced 
to a heap of rums Of the original splendour of the place 
some idea may be gathered from the beautiful native plan 
on a slab of marble preserved since 1247 in the temple 
of Confucius and reproduced in Yule’s Mao co Polo, vol i. 
Su-chow was founded in 484 by Ho-lu-Wang, wffiose grave 
IS covered by the artificial “Hill of the Tiger” in the 
vicinity of the town The liteiaiy and poetic designation 
I of Su-chow IS Ku-su, fiom the gieat tower of Ku-su-tai, 
built by Ho-lu-Wang (2) Su-chow, formerly Tsiu-tsuan- 
tsiun, a free city in the province of Kan-suh, in 39“ 48' 3” 
N lat (according to Sosnofskii), just wuthm the extieme 
north-west angle of the Great Wall, near the gate of jade 
It 15 the great centre of the rhubarb trade, and used to he 
the residence, alternately with Lian-chow-fu, of the governor 
of the province Completely destroyed m the Dungan 
insuriection (1865-72), it was reco\eied by the Chmese in 
1873 and has been lebuilt (3) Suchow, a commercial 
town situated in the province of Sze-chuen at the junction 
of the Min river with the Yang-tse-kiang, in 28“ 46' 50" 
N lat 

SUCKER See Lump-suckee 

SUCKLING, SiE JoHiT (1609-1642), one of the most 
admiied poets and men of fashion at the court of Charles I , 
and an active spiiit in politics as w^ell as in fashionable 
gaieties, belonged to a Norfolk family His father was a 
high official under James I and a comptroller of the 
household under Charles I , finance seems to have been 
his strong pomt, and he managed his own affairs so well 
as to accumulate a considerable fortune, of which the poet 
was left master at the age of eighteen His earhest bio- 
graphers fixed his biith in 1613, and founded on this a 
XXII — 78 
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reputation for extraordinary precocity in scliool learning 
l^Ir Alfred Suckling, who edited liis w'orks in 1836, coi- 
rected thie error, ascertaining that lie xras born at Wlutton 
in Middlesex and baptized on lOth Febiuary 1609 He 
was sent to Trinity College, Cambxidge, in 1623, at -what 
wa^ then the usual age, and theieaftei travelled on the 
Continent, as was also the custom for youths of his 
biith Eeturning to London, he did not long lemain 
inactive at court, but sought experience as a soldier, 
volunteering into the force raised by the maiquis of 
Hamilton for the suppoit of Gustavns Adolphus in the 
Palatinate He reached Geimany in July 1631 and was 
hack at Wlntehall in May 1632 , but during this time he 
saw a good deal of hard service, being present at the battle 
of Leipsic and the sieges of Crossen, Gnben, Glogau, and 
Magdeburg Eeappearmg at court, he at once became a 
prominent figure He had ^the pecuhar happiness of 
making everything that he did become him” He was 
ready of wit, handsome of person, w'eaithy and generous, 
a leader lu all pastimes, the best bowler and the best 
card-player at court His happy skill m veise -was only 
one of the distinctions of a man who excelled in eveiy- 
thmg , but, as it happened, both the king and the queen 
had literary tastes, and he aimed at distinction in poetiy 
with the ardent thoroughness which seems to have been 
part of his character He became eminent at conit just 
at the time when masques, aftei being the rage for a few 
years, had reached the height of then splendour and weie 
beginning to pall , and it oceiured to him to apply to the 
ordinary drama the improved sceneiy which the taste for 
masques had developed We can tiace in his plays both 
the taste foi spectacular effect and the admiiation for the 
wit ot Shakespeare which he shared with his loyal mastei 
A; 5 flau 7 a was the first of them, and is said to have been 
the first play produced with elaborate stage scenery It 
was produced fiist at Christmas in 1637 with a tiagic 
ending, then lepioduced at the following Easter with 
ingenious changes in the fifth act winch made it end 
happily With all its clever play on words and images, 
and its natural felicity of diction, it is not an interesting 
drama to read , the chaiacteis have no body or vitality 
But it IS full of incident, as if the diamatist were revelling 
in the newly discovered power ot shifting the scenes, and 
making the most of his advantage in having the co-opeia- 
tion of Imgo Jones His comedy the ffobhns is much 
happier, and there the fiequent changes of scene aie used 
with great skill to maintain the hvelmess of the action 
Suckling pioduced another tiagedy in 1639, BtenrmaU, 
it has more body than its predecessor, but shows no mas- 
tery of passion or tragic character He began still anothei 
tragedy, the Bad One, but was abruptly stopped in his 
literal y career by the beginning of a tragedy m real life, 
the quarrel between Charles and his subjects Suckling 
took a prominent part foi a time on the Eoyahst side 
When war was levied on the Scottish Covenanters in 1639 
Suckling raised a troop of a hundred hoise at his own 
expense and accompanied them on the bloodless expedi- 
tion to the Bolder He vs^as elected member for Bi amber 
to the Long Parliament which met in November 1640 , but 
m May of the following year he got into trouble in con- 
nexion with a plot for the escape of Straffoid from the 
Tower and a project for calling in French aid, was charged 
with high treason, and fled beyond sea The circumstances 
of his short life in exile are obscure He continued to 
attract attention, and many pamphlets about him w-ere 
cuculated, one in particular describing how he eloped 
with a lady to Spam and fell into the clutches of the 
Inquisition The tradition is that he committed suicide 
in Pans some time before the end of 1642 Suckling’s 
reputation as a poet rests not upon his plays but upon 


his minoi pieces They have wit and fancy and at times 
exqmsite fehcity of diction The happiest as a whole is 
the Ballad %pon a Wedding ‘‘ Prithee, why so pale, fond 
lover 1 ” is an occasional song in Aglaw a 

A collection of Suckling’s poems was iiist published m 1646 mth 
the title Ficujmcita Anna The so-called Selections published by 
Mr Alfied Suckling m 1836 is really a full edition of lus poems, 
letters and plays, which was le-edited, vitli slight additions, by 
MiW’c Hazlittml874 

SUCEE, the capital of Bolnia, foinierly known as 
Chuquisaca, but lenamed m honoui of General^ Sum e, the 
fiist iiremdent of the republic Ljung in 19° 2' 45" S lat 
and 65° 17' W long , at a height of 9183 feet above the sea, 
in a valley which diains sonthwaids to the Pdeomayo (see 
Plate Eiveb,), it enjoys an agreeable climate and has its 
markets well supplied with finits and vegetables The 
city IS the seat of the aichbishopiie of La Plata and Char- 
cas, founded m 1609, and contains a magnificent cathedral 
and seveial imposing chuiclies and. convents Foi a long 
tune the univeisity and colleges of Chuqiu&aca weie among 
the most frequented in South Ameiica, and they aie still 
of some note The inhabitants, who aie mainly of Indian 
oijgin, are vaiiotisly stated to number 24,000 (Ondaiza) 
and 13,000 {Almanac de Gotha) 

The Spaiush city of CluniuisaLU w.is fomidod in 1539 on the site 
of a Peiuvian town, nliose onginil name suivived tJie Spanish 
designation of Ciudad la Plata It bei aiiie in 1609 the seat of the 
suniWcoiut of justice foi the South Ameuean colonies—' Eeal 
Aiidieucia de la Plata y Chaicns ’’—Chaicas being the name of a 
native tube often given to the Chuquisaca di&tiict, and even to the 
city (Maiia de las Chaicas) 

SUDAN See Soudan 

SUDBUEY, an ancient boiough and maiket town of 
England, chiefly in Suffolk, but paitly in E&sex, is situated 
on the river Stour, foiming the bounclaty between the two 
counties, and on a bianch of the Gieat Ea&toin Eaihvay, 
19 miles south of Bmy St Edmunda and 58 north-east of 
London It is well built and well paved and contains a 
number of good houses It is cinofly interesting fioin 
its thiee parish dmiches of All Saints, St Peter’s, and St 
Gregoiy’s AIL Saints, dating fioiii 1150 and consisting 
of chancel, nave, aisles, and tower, is chiefly Peipendicu- 
lar, — ^the chancel, howcvei, being Decoiated It possesses 
a fine oaken pulpit of 1490 The chiucli was lestored 
in 1882 St Petei’s is Peipcndicular, with a unique coved 
nave loof St Giegoiy’s, once collegiate, in the Perpen- 
diculai style, w'as paitly built by Simon Tybald, aichbishop 
of Canteibmy, who was beheaded by Wat Tyler’s mob 
He established also a college for seculai puests, of which 
a gateway still i emains The grammai -school was founded 
by Wilhanx Wood in 1491 The piincipal modem build- 
ings aie tho town-hall, the com exchange, the iiteraiy and 
mechanics’ m&titute, and St Leonard’s hospital The town 
owed its early impoitance to the introduction of woollen 
manufactures by the Flemings at the instance of Edward 
III, but this was aftei wauls lejilaced by silk crape, 
jacquard satin, &c , tho manufacture has now gieatly de- 
clined Cocoa-nut matting is an imjioilant manufacture, 
and there are also flour-iuills, malt-kilns, lime-works, and 
buck and tile yards A declining tiade is carried on by 
the iivei, which is navigable up to the town The aiea of 
the municipal borough is 1459 acres, and includes, besides 
the parishes of All Saints, St Gregory, and St Peter, Ballmg- 
don cum Brundon m Essex and St Bartholomew The 
population in 1871 was 6908, and 6584 in 188L 

Sudbiny is supposed to have hceii iii eaily times the chief town 
in SuiMk, and to have icceived its namo in coiitiadistmclioii to 
Hoiwich m Norfolk By the Conqueroi it was given to Kicliard 
de CiaiG, and horn the earls of that namo it obtained important 
piivileges It IS a borough by piescnption, but obtained its fiist 
chaitei fioin Maiyml554 It obtained otheis fioni Ciomwell and 
James II , and its governing chaitei is that of Chailes II From 
the leign of Elizabeth it sent one member to parliament until it 
was dislranclnsed in 1844. 
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SUDEAS SeeBEAHMAisriSMjVol iv p 203s(7,aiidG4.STE 

SUE, Joseph Maeie (1804-1859), generally known as 
Eugene She, French novelist, ranked by some as the chief 
practitioner of the melodramatic style in fiction, "nas born 
at Pans on 10th December 1804 Unlike most volumin 
ons writeis of light hterature, Sue was a man of fortune 
He was the son of a surgeon m Napoleon’s army, and is said 
to have had the empress Josephine for godmothei But 
in later life he became something veiy diffeient from a 
Bonapartist, and his residence in Savoy for the la&t years 
of his life was due to his having been banished from Fiance 
after the coiiyi d!etat Until his father’s death m 1828 
Sue pursued the same profession and was jnesent as a 
surgeon both m the campaign undertaken by Fiance in 
1823 for the re-establishmeiit of royal power in Spain and 
at the battle of Navaimo (1828) His naval experiences 
supplied much of the materials of his first novels, Keinod, 
le Pwate, Attai-Gidl, La Salamandte, La Goiicai atcJia, and 
others, which were composed at the height of the romantic 
movement of 1830, and displayed its Byionic enthusiasm, 
Its fancy for outlandish subjects and names, and (in a veiy 
full measme) its extravagance Then he took to moie 
serious work, writing a na%al history of Fiance of no 
merit His next venture was the historical or quasi- 
historical novel, in which style he composed Jeaiv Gavahei 
(1840), besides other stories of adventuie About this 
time he was strongly affected by the socialist ideas of the 
day, and his attempt to display these in fiction produced 
(with others) his most famous and perhaps best works, — 
Les MysUres cle Fans (1842) and Le JvA.j Fry ant (1844-46) 
These were among the most populai specimens of the 
'ioman-fmilleton, then at the height of its popularity 
The political and philosophical oi pseudo-philoso|)hical 
“puipose” continuing to gam moie and moie ground on 
the novelist’s art, he followed these up with divers singular 
and not very edifying books, such as Les Sejit Phhh 
Gajaitaux, Les Mysthes du Peuple, and several others, all 
on a very large scale, though the numbei of volumes — 
ten, twelve, and sometimes even sixteen — gives rather an 
exaggerated idea of their length. Some of his books, 
especially the Wander mg Jeiu and the Mysteries of Pans, 
were dramatized by himself, usually in collaboiation with 
others His popularity was immense, and, despite gross 
faults both of art and of morality (the latter somewhat 
exaggerated in general estimation, at least when the work 
of his successors is compared), he deserved that pojmlarity 
m part. By an accident, which is noteworthy m the case 
of other pairs of novelists (notably m those of Thackeray 
and Dickens, and earlier of Fielding and Eichardson), his 
period of gieatest success and popularity coincided with 
that of another writer, and he has been even recently, and 
by not despicable antbonties, compared with and exalted 
above Alexandre Dumas This is entirely unjust, for Sue 
has neither Dumas’s wide range of subject, nor his genial 
humanity of tone, nor his inteiest of charactei, nor, above 
all, his faculty of conducting the story by means of lively 
dialogue, he has, however, a command of teiioi which 
Dumas seldom or never attained, and which, melodramatic 
as he IS, sometimes comes within measurable distance of 
the sublime, while his “ jiurpose ” gives him a certain, energy 
not easily to be found elsewhere in novel-writmg From 
the purely bterai y point of view his style is undistinguished, 
not to say bad, and hzs consti action loose and prolix 
After the revolution of 1848 he sat for Pans (the Seme) 
in the assembly from April 1850 until his exile as above- 
mentioned This exile rather stimulated than checked his 
bterary production The works of his last days, however 
(the chief of which is peihaps Le Lmile MMecin), are on 
the whole much inferior to those of his middle period 
Sue died at Annecy (Savoy) on 3d August 1859. 


-SUE 619 

SUETONIUS Cams Suetonius Tranquilius vas one 
of the many second-iate authors aud men of letters who 
lived in the early jieriod of the Eoman empire He was 
the contemporary of Tacitus and the younger Plmy, and 
his hteraiy work seems to have been chiefly done m the 
leigns of Tiajaii aud Hadrian. His father was an ofiicer 
in the aimy and military tribune iii the Xlllth legion, 
and he himself began life as an advocate To us he is 
known as the biogiapher of the twelve Cmsais, fiom 
Cams Julius down to Domitiau These lives are valu- 
able as covering a good deal of ground where we are 
-without the gmdauce of Tacitus As Suetonius -was the 
empeioi Hadrian’s private secretaiy, he must have had 
access to many important documents. It would seem 
fiom occasional leferences which he makes to himself m 
the couise of the work that he was a youngish man m 
the reign of Domitian, and so would have had opportuni- 
ties of conveismg with men who had lived in the days of 
Tiberius, Caligula, Claudius, Neio, and had been piesent 
at the scenes of civil wai and anaichy which followed the 
reign of the last-named The most inteiestmg fact about 
Suetonius is that he was a friend and correspondent of the 
youngei Plmy, and the fact ceitainly tells in his favour 
Seveial of Pliny’s letters aie addressed to him, and they 
all imply esteem and intimate fuendship Sometimes 
we find Pliny putting in a good woid foi him, as, for 
instance, on one occasion domg his best to help him in 
buying a small piopeity at a fair puce, not very far from 
Eome, with a house of moderate size and land enough to 
amuse but not to engross a man of scholarly tastes (i 24) 
In another letter (v 10) he playfully rallies him on his 
dilatoiiness in publishing his works Plmy does not men- 
tion the subject of these works Again he recommends 
him to the favourable notice of the emperor Trajan, "as a 
most upiight, honourable, and learned man, whom persons 
often lemember in their wills because of his meiits,” and 
he begs that he may be made legally capable of inheriting 
these bequests, foi which under a special enactment 
Suetonius was, as a childless married man, disqualified 
Trajan granted Pliny’s request (x 94, 95). Hadrian’s bio- 
grapher, Spartianus, tells us that Suetonius had his pri\ate 
secietaryship taken fiom him because he and some others 
of the impel lal officials were not sufficiently observant of 
court etiquette towards, tha emperor’s wife during his- 
absence in Britain 

The Lives oftJie Csesars has always Toeea a popular work, at least 
with scholaas, and has been frequently edited, as well as translated 
into most modem languages, tlie latest English translation being 
tbat of Thomson in 1796 The lives of the first six Cresars aie 
much fuller than those of the last six , this sho-w's that he was ait 
mdustiioua compilei rather than an oiigmal liistoiaau He gives 
us no pictuie of the society of the time, no hints as to the geneial 
chaiactei and tendencies of the peiiod It is the empeioi, the 
empeioi only, who is always hefoie us, and yet after all the poi- 
tiait IS but a soriy peifoimance, drawn -witlioiit any leal histoiical 
judgment or insight It is the peisoml anecdotes he tells us, 
seveial of which aie very amusing, that give his hves their chief 
mteiest, but he panders lather too much to a taste foi scandal 
and gossip A good many of liis scandalous stones about the 
empeiois may be and piobably are fictions, hut at any rate they 
leflect the gossip of the time Still we owe him thanks foi having 
tluown some light on an. impoitaut peiiod, paits of which aie veiy 
obseme 

Suetonius is said to have been a voluminous wiitei, and among 
his woi’ks Siudas mentions tieatises on the Roman Year, Cicero's 
Repuhlw, TlieXings, The Pedigree of Illustrious Romems, m&.Rome, 
its Institutions and Customs, with several otliers, — ^woiks, it wo-uld 
seem, of learned reseaich Undei his name have come down to us 
Lives of Terence, Juvenal, Hoiace, Peisius, Tucan, and his ihend 
the youngei Plmy ; but the genuineness of these is highly ques- 
tionable, and tbat of the last is haidly worth considering There is 
also a woik entitled Le lUustribus grcmrmticriSt’^a. grammaticus ’’ 
bemgwhat we should call "a piofessoi of language andhteiature.” 

SUEUE, Ehstache Le (1617-1665), oae of the founders 
of the French academy of painting, was born 19th Novem- 
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ber 1617 at Pans, Tv*liere he passed his -nhole life, and 


■where he died on 30th April 1655 His early death and 
retired habits have combined to give an an of lomance 
to his simple history, 'vhich has been decorated "with as 
many fables as that of Claude 'We aie told that, pei- 
secnted by Lebrun, vho "was jealous of his ability, he 
became the intimate fiiend and correspondent of Pousbin, 
and it IS added that, broken heaited at the death of his wife, 
Le Sueur retued to the monastery of the Chartieu-^ and 
died in the arms of the piior Ail this, ho-nevei, is pure 
fiction The facts of Le Sueur’s life are these He -was 
the sou of Cathelin Le Sueui, a turner and sculptor in 
•wood, who placed his son with Vouet, in -whose studio he 
rapidly distinguished Inmself Admitted at an eaily age 
into the guild of master-pamters, he left them to take part 
in estahlibhing the academy of painting and sculpture, and 
’^^as one of the fiist t-welve professors of that body Some 
paintings, illustiative of the Hypnerotomachia Polyphdi, 
■nhich were leproduced in tapestry, bi ought him into 
notice, and his lepntation was fuither enhanced by a senes 
of decoiations (Louvre) m tbe mansion of Lambeit de Thor- 
igny, w'hich he leit uncompleted, for then execution was 
fiecpiently interrupted by othei commissions Amongst 
these vere several jiictmes fox the apartments of the king 
and queen in the Louvre, which are now missing, although 
they were entered laBailly’s inventory (1710), but several 
works produced for minoi patrons have come down to us 
In the galleiy of the Louvie aie the Angel and Hagai, fiom 
the mansion of De Tonnay Chaiente, Tobias and Tobit, 
from the Fietibet collection, several pictures executed for 
the church of SamtGeivais, the Martyidom of St Lawrence, 
from Saint Germain de I’Auxerrois, two veiy fineworlis fiom 
the destroyed abbey of Maimoutieis, St Paul pieacbing 
at Ephesus, — one of Le Sueui ’s most complete and thorough 
performances, painted for the goldsmiths’ corporation an 
1649 , and his famous senes of the Life of St Biuno, exe- 
cuted in the cloistei of the Chartreux Those last have 
more personal character than anything else -which Le Sueur 
piodueed, and much of their original beauty suivives in 
spite of injuries and restoiations and removal from the 
wall to can-vas The Louvie also possesses many fine 
drawings (reproduced hy Braun), of which Le Sueur left 
an incredible quantity, chiefly executed m black and white 
chalk His pupils, who aided him much in Ins work, were 
his wife’s brother, Th Gousse, and thiee bi othei s of his 
own, as well as Claude Lefebvre and Patel the landscape 
painter Most of his works have been engraved, chiefly 
by Picart, B Audian, Seb Leclerc, Brevet, Chauveau, 
Poilly, and Besplaces Le Sueur’s work lent itself leadily 
to the engraver’s art, for he was a charming draughtsman, 
he had a truly delicate perceptiou of varied shades ot 
grave and elevated sentiment, and possessed the power 
to render them His graceful facility m composition 
was always lestrained by a very fine taste, but his works 
often fail to please completely, because, jiroducing so much, 
he had too fiequent recoiuse to conventional types, and 
partly because he rarely saw colour except with the cold 
and clayey quality propei to the school of Youet , yet his 
St Paul at Ephesus and one or two other works show that 
he was not natuially deficient in. this sense, and whenever 
we get direct reference to nature — as in the monks of the 
St Bruno senes — -we recognize his admiiahle power to 
read and render physiognomy of varied and serious type 
See Guillet de St Geoiges, JfSm ^nid ; 0 Blanc, Sistoire des 
Femtr&s, Yitct, Oaiahgue des Tableaux du Louvre, D’AxgenYille, 
Ftes des Feznires 

SUEZ (SuwEis), the port of Egypt on the Red Sea 
and southern terminus of the Suez Canal (see below), 
situated at the head of the Gulf of Suez in 29“ 58' 37" 
H. lat. and 32“ 31' 18" E long (see vol iv pi XXXYI) 


The new harboms and quays are about 2 miles south 
of the town, with which they are connected by an em- 
bankment and railway, ciossing a shallow ivhich is dry 
at low water, the terminal lock of the freshwater canal 
is on the noith of the town near the English hospital 
and the storehouses of the Peninsular and Oriental Com- 
pany The site is natuially an absolute desert, and till 
the water of the Nile wws intioduced by tbe freshwater 
canal in 1863 the water-supply of Suez was brought 
across the head of the gulf from the “ wells of Moses ” 
on the Arabian coast, or else carried on camels, an hour’s 
journey, from the fortified biackish well of Bii Suweis 
Thus, m spite of its favourable position for commerce, 
Suez before the canal was but a small place While the 
canal was in piogie&s the population rose from 5000 to 
16,000, but has since declined The canal, in fact, carries 
trafl&c past Suez lather than to it, and with its mean 
bazaar and mosques and mongrel population the town 
makes an unfavouiable impiession on the visitor, save for 
the imposing view over the gulf, -with the Sinai Mountains 
on its eastern and Mount 'Ataka on its western shore 

A canal fiom the Nile to the Red Sea, the iiKlispensahle con- 
dition foi the e\istcnce of a pio«,pcious tiadmg station at Suez, 
appeals to have evisted in veiy eaily times Classical viiteis say 
that it was fiist planned by Sesostus (Eameses II ), and again 
under taken hy Dai ms I , but fii&t completed by the Ptolemies 
(Aiisfc , Mctcoi , 1 14 , Stiabo, \iv 25) The town at its teimmus 
uas Ai&moe oi Clcopatus The voilt vxas icnevved byTiajan under 
tbe name Auqii’^tus ainni% but the trade fiom the East with Egypt 
still went mainly oveiland ftoni Myus Hoinuis oi fiom Beienica 
on the Red Sea, below tbo Gulf of Suez, to Coptus in Uppei Egypt 
Instead of Aisinoe latei wiitcis name the ]ioit of Clysma, which 
the Aiabs coiiuptcd into Kolzinii, calling the Red Sea the Sea of 
Kolznm On the Moslem conquest of Egypt the canal w^as i ostoi ed, 
and IS said to have lemained open more than a ceiituiy, till tbo 
tune of Maiisih Accoiding to Mas’iidf (Moiuj, iv 98), Hdidn al- 
Raslnd pi ejected a canal acioss tlio isthmus oi Suez, butwaspei- 
suaded that it would be dangeionis to lay open the coasts of Arabia 
to the Gicek navy KoLum retained some tiado long aftei the 
closing of the canal, but in the 13th centuiy it lay in nuns, ancl 
the neiglibouiing Suez, which had taken its place, was, as Y5kiit 
tells ns, little bettci than a luin Fiom Moknddasi, p 196, it may 
he mfeiied that the name of Suez oiigmally denoted Bn Suweis 
Thioughout the Middle Ages, as in Roman times, the mam loute 
fiom Cairo to the Red Sea was up the Nile to Ktls, and then thiougli 
the deseit to Aidlulb With the Ottoman conquest Suez became 
moie impoitanl as a naval and tiading station Ships wcie biult 
theie fiom the 16th centuiy oiiwaids, and in the IStli century an 
annual fleet of neaily tw'onty vessels (Niebulu) sailed fiom it to 
Jiddah, the poit of coiiospondonco with India Whon tho Ficiich 
occupied tho town in 1798, ancl Bonapaito was full of his canal 
project, Suez was much decayed, and the conflicts which followed 
on its occupation in ISOO by an English fleet laid a gicat pait of the 
towm iniuins The oveiland m.ul loutc from England to India by 
way of Suez was opened in 1837 The legulai Peninsular and Onental 
, steamei seivicc began a few yeais latei, and iii 1857 a lailway was 
opened fi om Can o thi ough the dosei t This line is now aban doned in 
favoui of tho lailway which follows the canal fiom Suez to Ismailia, 
and then ascends the Wady Tumeil.lt to Zakdzik, whence blanches 
diverge to Cano and Alexandua 

Suez Caxal The great cngnieeirag foatuies have been alieady 
tieated of undei Caxai. (vol iv pp 789-792) The opening of the 
canal to a gioat extent icvolntioinzcd the main lines ot inter- 
national tudfic Moie especially it has restoied to tho Meditei- 
laiiean countiies a shaie in tho commeice of tho woild such as 
they have not possessed since tho beginning of tho modoin ponod 
In doing so it has natuially caused tho decay of ceitam stations 
(such as St Helena) on the ocean highways pioviously m vogue 
In the case of saihng vessels, howevoi, tlie winds at the Red Sea 
entianco of the canal aio so frequently contraiy tliat much of the 
advantage of the shoilness of loute is lost, and those vessels con- 
sequently still take the old-fas] uoned ddtours Tialfic, too, in the 
canal has so gieatly lucioased that in 1886 a vessel was consideied 
foitimate that got thiough in foity-eight honis In 1882 ship- 
owneis having expies&ed dissatisfaction with the condition of the 
service, sclicmos foi rival canals were started, — ono for a fiesli-water 
canal from Alexandiia to Cano and thence to Suez by way of Tel- 
el-Kebii, another for a canal from Alexandiia to Mansurah and 
Ismailia, and then parallel to the oiiginal canal to Suez, and a 
thud foi the constiuclioii of a second Suez canal, to he finished m 
1888 These proposals all fell to the ground , but at length, in 
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1886, it was iletei mined to widen the existing canal so as to accom- 
modate the increased traffic, and the woiks aie now in progiess 
Onginally constructed byTiench capital, the Suez Canal has passed, 
more and moie into the financial ouneiship as well as under the 
political protection of England In 1375 the Biitish Goieinmeut 
piiichased 176, 602 shaies horn the khediie of Egypt at the piice 
of £3,976,582, or, including commission and expenses, £4,076^622, 
and exchequei bonds wtie issued to the -value of £4,000,000 By 
opening up a passage by -w Inch the faunal foims of the Red Sea and 
of the Mediteiranean may respectively advance noith andsoutlnnto 
legions from -which tliey have hitherto been excluded, the canal has 
produced some curious lesnlts, -which have been lately investigated 
by Dr Conrad Kellei of Zmich (“ Fauna im Suez-Kanal n Diffusion 
de Mediter u Eryth Thier-nelt,” in Ncua Denkstliiiften d allg 
schweizar Ges f Nairn loiss , Ziuieli, 1883) Deep-sea foims aie, 
of couise, ptevented passing by the shallouness of the canal , 
and the sandy nature of the soil, the laige lakes, the cunents, 
the distmbing influence exeited by the continual movement of 
vessels, and the excessive saltness of the uatei all tend to limit 
and retard the pi ogress of even those foims most adapted to make 
then way thiough such a channel The salinity of the watei 
Is much gieatei than that of the Mediteiianean oi the Red Sea 
This IS due mainly to two causes, — the lapid evaporation to which 
the water in the canal is subjected and the gradual melting of the 
deposits of salt (the lesult of pievious cvapoiation m distant ages) 
111 some of the depiessions thiough which the canal is caiiied In 
the Bitter Lakes, foi example, it was found in 1872 that on an 
aveiage each cubic metie of water contained 156 421b of salt, oi 
about three times as much as ordinary sea water A certain num- 
ber of forms common to the Bed Sea and the Mediteiianean appear 
to have migrated fiom then ougmal homes -when m Quatoniary 
times the isthmus -was still a lagoon These being discounted, the 
following remain as tho lesult of the recent connexion established 
between the seas (1) from the Mediteiianean PAofns Candida {as 
far as Ismaiha), Solm lacjma, Sphmovia seiiata (to tho south of 
Tiinsah Lake), Caidmm edule^ Gammants &p (to the nearei end of 
the Gieat Bitter Lake), Solca vulrjai is, Umbnna cvnhosa, Jscidia 
miesiinahs, and Labioa, lupus (to the Bed Sea), (2) fiom the Bed 
Sea seventeen foims were found journeying, but one only, Myhlus 
miiabilis, had got out into the Meditenanean pioper , Ostiacion 
cuhicus and Caranx mao ophthalmus had just got e?i loute, and 
Pnstipoma sti idens (the cuiious fish that utteis a ciy when caught), 
Madia olotina, and QerUhium seabiidum weie found in Lake 
Menzaleh This lake seems to piove in the meantime an obstacle 
to the passage of eight othei species 
The following figiues aie in continuation of tho table m vol iv 
p 792 


Year 

No of 
Vessels 
entering 

Gloss 

Tonnage 

Receipts 

Tear 

No of 
Vessels 
entering 

Gloss 

Tonnage 

Receipts 

1875 

1494 

2,940,708 

£1,204,387 1 

18S1 

2727 

5,704,401 

£2,050,974 

1870 

1457 

3,072,107 

1,229,157 

1882 

SIDS 

7,122,125 

2,421,835 

1877 

i 1063 

i 8,413,949 

1,339,017 

1883 

3307 

S,0ol,307 

1 2,631,912 

1878 

1593 

3,291,535 

1,272,435 

1884 

8284 

8,319,967 

2,495,124 

1879 

1477 

3,236,942 

1,214,444 

18S3 

S(,24 

8,985,411 

2,488,297 

1880 

2026 

4,844,519 

1,629,577 

1880 

8100 

8,183,313 

2,309,218 


In 1 883 10 fiancs 50 cents were charged per ton (net tonnage), 
and pilotage dues amounted to 70 cents pei ton on an aveiage , 
on 1st July 1884 pilotage dues -vveie abolished , and m 1885 the 
transit dues were reduced to 9 fiancs 50 cents per ton 

SUFFOLK, the most easterly county in England, is 
hounded E hy the Koith Sea, N by Norfolk, W by Cam- 
bridge, and S by Essex, the boundaries being chiefly the 
sea and rivers, it has somewhat the shape of a half moon 
Its greatest length north to sonth from Yai mouth to Land- 
guard Point IS about 60 miles, and its average length about 
30, its greatest breadth from east to west is about 55 
miles The total area of the county is 944,060 acres, or 
1475 square miles 

The principal geological formations are the Chalk and 
the Tertianes, but they are frequently overlaid by diift 
The surface is for the most part flat or slightly undulat- 
ing In the extreme north-west round MildeuhaU it joins 
the fen country The fen land is bordered by a lo-wiange 
of chalk hills extending from Haverhill hy Newmaiket 
and Bury St Edmunds to Thetford The Chalk extends 
eastwards, but towards the south passes under the London 
clay and crag, which adjoins the mouths of the principal 
rivers and extends from Sudbury by Ipswich to Aldeburgh 
The easterly slopes of the Chalk are also overlaid by beds 
of clay, as well as by post G-lacial gravels, m which flint 


-SUE 621 

implements and other indications of the presence of pre- 
historic man have been found The most interesting 
deijosits are, however, those of the crag of the late 
Miocene and Pliocene periods, resting on the London clay, 
or, where it overlaps, on the Chalk At the base of the 
crag resting on the London clay is the famous Suffolk 
bone bed The coast-lme has a length of about 63 miles, 
and IS comparatively regular, with only slight convexities 
towards the sea, the bays being generally shallow and the 
headlands lounded and only slightly prominent The 
estuaries of the Deben, Orwell, and Stour are, however, 
of some length The shore is generally low and marshy, 
with occasional clay and sand cliffs The livers flowing 
noitliwaidis are the Lark in the north-west corner, ivhicli 
passes in a north-westerly direction to the Great Ouse in 
Noifolk , the Little Ouse or Brandon, also a tributary of 
the Gieat Ouse, flowing by Thetford. and Brandon and 
foiming pait of the noithcrn boiindaiy of the county; 
and the Waveney, which ri&es in Norfolk and foims the 
boundaiy between that county and Suffolk, fiom Palgiave 
till it falls into the mouth of the Yare at Yarmouth The 
Waveney is navigable from Bungay, and by means of Lake 
Lo tiling also communicate& with Lowestoft The rivers 
flowing in a south-easteily diiection to the North Sea are 
the Blyth , the Aide or Ore, which has a course for a long 
distance paiallel to the seashore, and has its port at 
Oifoid, the Deben, fiom Debenham, flowing past Wood- 
bridge, up to winch it IS navigable , the Oiwell oi Gipping, 
which is navigable to Stowmarket, whence it flo-ws past 
Needham Maiket and Ipswich, and the Stour, which 
foims neaily the whole soutliein boundary of the county, 
receiving the Brett, which flows past Lavenham and Had- 
leigb , It IS navigable fiom Sudbuiy and has an important 
port at Haiwieh The county has no valuable minerals 
Cement is dug for Pvoman cement , and lime and whiting 
aie obtained in various distiicts 
Atjiiculhii e — Suffolk la ono of the moat fertile counties in Eng- 
land In the 18th eentmy it was famed for its daiiy pioductb 
The high puces of com diumg the -uais of the Fiencli Revolution 
led to the extensive bieakiiig up of its pastuies, and it is now one 
of the pimcipal coui-gi owing counties in England Theie is eon- 
sideiable vaiiety of soils, and consequently in inodes of fanning, in 
diffeient parts of the county Along the sea-coast a sandy loam or 
thin sandy soil prevails, eoveied in some placeswith heath, on which 
laige quantities of sheep aie fed, and mteispersed with tiacts, moie 
or less maishy, on which cattle are giazed The best land adjoins 
the rivers, and consists of a rich sandy loam, with patches of lighter 
and easiei soil In the south-west and the ceiitie is lunchfine com 
laud, having mostly a clay subsoil, but not so tenacious as the clay 
in Essex In climate Suffolk is one of the diiest of the English 
counties, the rainfall being only half that of the counties m the 
west Tow ards the noith-v est the soil is geneially pool, consisting 
paitly of sand on chalk and partly of peat and open heath 
Accnidmg to the agiienltmal letnins foi 1886, 780,448 acres or 
neaily hve sixths of the total area v\eie under cultivation, 363,641 
being nndei corn ciops, 120,256 under gieen ci ops, 94,893 clovei 
and rotation grasses, 174,970 peimanent pastuie, 19 flax, 67 hops, 
and 26,612 fallow Wheat and bailey aie the most iinpoitant 
of the com ciops, having an aiea of 118,873 and 151,630 respect- 
ively Of gieen ciops only 2452 weie under potatoes, while 55,43 t 
were undei turnips and swedes, 36,211 under mangold, 852 undei 
carrots, 4100 undei cabbage, and 21,207 under vetches, — figuies 
wbieh indicate that much attention is paid to the wiiitei feeding 
of cattle Horses m 1886 numbered 42,617, of which 32,262 weie 
used solely foi purposes of agucultui e The breed kiiowni as Suflolk 

E unches is one of the most valued foi agiicultuial puiposesin Fng- 
ittd (see Aguioultuub, vol i p 385) Cattle numbeied 70,695, 
of which 23,652 weie cows and heifers in milk oi in calf, and 17,322’ 
other cattle two yeais old and above The breed native to the 
county IS a polled variety, on the improvement of which gieat paiiis= 
have been hesto-wed in lecent yeais The old Suffolk cows, famous 
foi then great milking qualities, were of various colours, yellow 
predominaiing The improved are all led Much milb is now 
sent to London, Yarmouth, &c Many cattle, mostly imported 
fiom Ireland, are glazed in the winter The sheep are nearly all 
of the black-faced improved Suffolk breed, a cross between the old 
Norfolk horned sheep and Southdoivns Sheep numbered 433,986, 
of -which 230,954 were one year old and above Suffolk is famous 
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for pigs Tlie breed most common is small and very compact, and 
black in colour Pigs numbered 121,866 m 1886 

The following table gives classifications of holdings in 1875 and 
1885 -- 


3 

SO acres 
and under 

Proi 

100 

n 50 to 
acres 

From 100 to 
300 acres 

From 300 to 
500 acies 

Pi om 500 to 
1000 acres 

Above 
1000 aens 


No 

Area 

No 

Aiea 

No Aiea 

No Area 

No 

Aie-i 

No Area 

1875 

1SS5 

5ti67 

5607 

66,2ol|l436 

64,S99jl27S 

101,044 

94.994 

2043 336,383 
1S72|330,133 

387 137,804 
409 154.O0U 

100 

174 

110,100 

llj.OSU 

12 14,744 
17 22,314 


Thus in 1875’tliere ueie m all 9714 holdings with 767,085 acies, 
and in 1S85 9357 uith 782,019 acies Accoidmg to the latest 
landowneis Hetuin (1873) Suffolk was divided among 19,276 pio 
pnetors, holding 920,268 acies, at a valued rental of £1,784,827, oi 
an aveiago all over of about £1, ISs pei acre 01 the 

owners 12,511 or nearly tliiee-fomths possessed less than one acie 
each The following possessed ovei 10,000 acies each — Loid 
Pi-endlesham, 19,869 , George Tomhne, 18,473, inairiuis of Biistol, 
16,954, the niahaiajah Dhuleep H H Singh, 14,615 , Loid Hunt- 
ingfield, 11,713 , eail of StradbioLe, 11,697, Sii Eichaid Wallace, 
11,223 , Loid Hemaker, 10,910 

Oo/iunumcahon — The uvei naiigation affoids means of com- 
munication uith diffozent poits, and supplies facilities foi a con- 
siderable amount of tiafiic The county is intcisccted in all 
directions by bunches of the Gieat Eastern Railway, which touch 
at almost eveiy town of impoitance 

Manufcictw) es and Tmch —The coiint}Ms essentially agnenltnial, 
and the most impoitant manufactui es lelate to this blanch of in- 
dustry They include that of agiicultiual implements, especially 
at Ipswich, Buiv St Edmunds, and Stowmaiket, and tliat of aiti- 
ficial mdinires at Ipswich and Stowmaiket, foi which copi elites aio 
dug Maltuig IS extensively earned on throughout the coiiiitv 
Theie is a gun cotton manufactoiy at Stowmaiket, and gun flints 
aie still made at Brandon At dflleient towns a vaiiety of small 
miscellaneous manufactui es aie cairied on, meluchng silk, cotton, 
linen, woollen, and hoisehair and cocoa nut matting The pnncipnl 
ports aie Yai mouth (situated chiefly m JToifolk), Loivestoft, South- 
wold, Alclebuigh, Woodhridge, and Ipswich Yaimouth is one of 
the most impoitant fishuig stations on the east coast of England , 
witlun the county Loivestoft is the chief fishing toivn Heiiings 
and maokeiel aia the fish most abundant on the coasts 

Adnnmstrationand Pqndatio^i — Suffolk compuses 21 hundieds, 
the boroughs of Beccles (pop 6721), which has seveial laige malt- 
ings , Bury St Edmunds (16,111), the chief town m West Suffolk, 
Eye (2296), an ancient inaiket towm , Ipswich (50,546), the hugest 
toivn and piincipal port of the county , Aldebuigh (2106), tliehutli- 
place of Ciabbe , Soutliwold (2107), a fishing town and bathing 
iGSOifc, the laigest pait (5855) of Sudhuiy (G5S1), a maiket and 
manufactui ing town , and small poitioiis of the boiouglis of Thet- 
loid and Gieat Yaimouth, which aie situated chiefly xn Noifolk 
The otliei puiicipal towns aie Iladleigli (3237), witli aeonsidciahlo 
tiade IE com and malt, Plaveihill (3685) (paitlyin Essex), of gieat 
antiquity, and possessing impoitant silk manufactui es , Lowestoft 
(16,755), a poit and fishing station, Stoivmaiket (4052), and 
Woodhridge (4544), with some coasting tiade Suffolk is divided 
into geklahle poitious, m which the soveieigu has the chief lights, 
and liberties The libeitios aie those of St Etheldieda, St Ed- 
mund, and the dukedom of Eoifolk The coiiit of quaiter ses- 
sions is at Ipswich foi the eastern division and by adjoiiininent at 
Bury St Edmunds lor the western Thoie aio nineteen potty and 
sessional divisions The hundieds of Haitismeie and Stow and 
the boiough of Eyo aie for potty sessional puiposes included in 
the eastern division, and foi othei puiposes in the western The 
hoioughs of Buiy St Edmunds, Ipsivich, Great Yaimouth, and 
Sudhuiy have commissions of the peace and scpaiate coiiits of 
miaitei sessions , and Eye and Southwold have commissions of 
the pence Poi paihamentaiy puiposes the county was until 1885 
divided into East and West Suffolk, but it now constitutes five 
divisions, each leturning one niemhei, viz , Hoith oi Lowestoft 
division, North-east oi Eye, Noith-west oi Stow’maiket, South oi 
Sudbury, and South-east or Woodbndge Buiy St Edmunds le- 
tuins one member and Ipswich tw'o , Eye, which foimeily letiiined 
one memhei, was nieiged in the Noith-east division of the county 
in 1885 The county contains 517 civil paiishes with parts of 7 
others It is mostly in the diocese of Noiwaeh Eiom 214,404 in 
1801 the population had incieased by 1821 to 271,541, by 1841 to 
315,073, by 1861 to 337,070, and by 1881 to 356,893, of whom 
174,606 weie males and 182,287 females Thennmbei of peisons 
to an acie was 0 38 and of acies to a peison 2 65 
Eistonf and Antiqiatm — The distiict which now includes Noi- 
folk, Suflolk, and a portion of Camhiidge, and afterwaids formed 
East Anglia, had in early times, on account of the marshes to the 
ivest, piaotically the chaiactei of a peninsula It was inhabited 
by the Icem, who had then capital at Icldingliam, in the north-west 
of Suffolk. Of the numeious bariows and tumuli helongmg to this 


period mention may he made of those at Fornham St Geneveve 
and those between Aldeburgh and Siiape Many of the mediseval 
castles weie built on ancient mounds The district submitted to 
the Romans dm mg the campaign of Aulus Plautms, and, although 
the Iceni joined the Tiinobantes iindei Boadieea, the resistance 
made w as ultimately fimtless A Roman road fi om London ci ossed 
the centre of Suffolk northwaids by Stiatfoid St Maiy, Needham 
Maiket, and Bilhngfoid (Norfolk) to Norwich, anothei passing in 
a nioie westeily duection to Thetfoid Walton, wheie important 
Roman lelics have been found, Danwicli (possibly Sitomagus), and 
Bmgh Castle (piobably Coinbrdomiim), one of the most perfect 
specimens of a Roman fort m England, enclosing an area of five 
acies, are supposed to have been Roman foitifaed stations erected 
for the defence of the Saxon shoie Otliei Roman stations were at 
Stiatfoid St Maiy, Thetfoid, and Icklmgham The capital of the 
kingdom of East Anglia was at Dunwich in Suffolk Afterwards 
East Anglia was divided into Noifolk and Suffolk Sigebert estab- 
lished an ecclesiastical diocese at Dunwich in 680, and elected a 
palace and a chuich paitly out of the Roman lemauis The eaildom 
of Noifolk and Suffolk was bestowed by the Conqneioi on Ralph 
le Guadei Though Suffolk sufieied fiom incursions of the Danes, 
they did not effect a complete subjugation of it The pievailxng 
teimmations of the jilace names aie Anglian The lemaius of old 
castles aie comp natively unnnpoitaiit, the piincipal being the 
enti eiichnieuts and pait of the walls of Bungay, the ancient stioiig- 
holdof the Bigods , the pictmesqiio nuns of Mettmgham, built by 
JolmdeNonvicliiutlieicignof Edwaid III , Wingfield, sun ouiided 
by a deep moat, W’lth the timet walls and the diaw'bndge still 
existing , the splendid imn of Eiarnlmgham, wztli high and massive 
W'alls, oiiginally founded in the 6ili centuiy, but lestoied in the 
12tli, the outlines of the ex.teii&ive foi ti ess of Claio Castle, anciently 
the haionial lesiilonce of the calls of Claie, and the fine Noimaii 
keep of Oifoid Castle, on an eminence oveilookuig the sea Among 
the many fine lesideiices within the county tlieie aie sovcial intei- 
csting examples of domestic aichitectuie of the loigiis of Heniy 
VIII and Elizabeth Thioughont its whole histoiy the annals of 
Suffolk have been compaiativ'ely uneventful It adlieicd with Noi- 
folk to the cause of the Pailianieiit James duke of Yoik twice 
defeated the Dutch off the coast, — vi? , Van Tiomp oft Lowestoft 
on 3d June 1665 and Do Ruylei in Southwold Bay on 28th May 
1672 Of monastic lemaiiis the most impoitant aio those of the 
gieat Benedictine abbey of Bury St Edmunds, noticed uiidei that 
town , the college of Clare, oiigmally a cell to the abbey of Bee in 
Noiniaiidy and afteiwaids to St Potei’s, Wcstminstei, conveited 
into a college of soculai canons m the icign of Ilemy VI , and still 
letaimng much of its aiieieiit aichitectuie, and now used as a 
boaiduig-school , the decoiatod gateway ot the Augustiman piioiy 
of Butley, and the lemams of the Grey Fiiais monastoiy at Dun- 
vvicli A peculiaiity of the church aiclutectuio is the use of flint 
foi puiposes of oniamontation, often of a vciy elaboiate kind, especi- 
ally on tlio porches and paiapets of the tovvcis Another chaiac- 
teiistic IS the loiind toweis, which aie eonlmod to East Anglia, but 
aic coiisidoiahly nioio numeious in Noifolk than lu Suflolk, tho 
piincipal being those of Little Saxlmni and Ilorungfleot, both good 
examples of Noiman It is questionable whethei thcie are any 
lemains of Sa\ou aichitecturo in the county The Decoiated is 
well icpipsonlod, hut by fai the gioatei piopoitiou of tho chuiches 
aiG Peipeiidiculai, special featmes being the open roofs and wood- 
w oik and the hue fonts 

See Blomos Dc-^uiphon of FStiffullv, 1073, Kn liy’s Dacuption, 1748, 2rt eel 
1S2‘J , SuoUnig’s Ilistory , 1816 18 , ireiv cy's Visitalwn aj bvfoll iw ISQl, 

eil , with additions, hy Di J .7 Ilowaid, l&Wi , and Biowue's Ihstoiy ofCovoie 
gationcdism and Mevioi lul of <Jhu) ohet, in hvffolL, lbl7 (T F II) 

SUFISM See Mohammedanism, vol xvi p 594, Mys- 
ticism, vol xvii p 130, and Sunnites, p 659 
SUGAR Foimeily cliemisls called overytlmig a “sugar” 
which had a sw cet taste, and acetate of lead to this day is 
known as “sugar of load” in commeico and familiar chem- 
ical paxlanco, but the term in its scientific sense soon 
came to bo lestricted to the svveot pimciplos in vegetable 
and animal juices Only one of these — cane sugar — was 
known as a pure substance until 1619, when Fabrizio Bai- 
toletti isolated the sugai of milk and proved its individu- 
ality In legal d to all othei “ sugai s” besides these two 
the knowledge of chemists was m the highest degree 
indefinite, and remained so until about the middle of the 
18th century, when Marggraf made tbe important discovery 
that the sugai s of the juices of beet, carrots, and certain 
othei fleshy roots are identical with one another and with 
the sugai of the cane Lowitz subsequently showed that 
the granular part of honey is something different from 
cane sugar , this was confirmed by Proust, who found also 
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that Lowitz’s honey sugai is identical -ftith a crystallizable 
sugar present laigely in the jnice of the grape Proust’s 
invesfagations extended to other sweet vegetable juices 
also idl those investigated by him owed their sweetness to 
les one or more of only three species, — (1) cane sugar, (2) 
grape sugar, (3) (amorphous) truit sugar Proust’s results 
obtain substantially to this day , a number of new sugai s 
strictly similar to these three have been discoiered since, 
but none are at all widely diffused throughout the organic 
kingdom 

ati- The quantitative elemental y composition of cane Sugai 
"6 was detei mined early in the 19 th centuiy by Gay-Lussac 
and Thenard, who may be said to have virtually estab- 
hshed our present formula, Under Fermenta- 

tion- (vol IX p 93) it has been explained how Gay-Lussac 
(in 1811) came to mis coiiect his numbers so as to bung 
them into accordance -ivith what we now express by 
^ 6 S^i 2 ^ 6 ~s ^ 12 ^ 24^12 and Boullay, some yeais 

latei, found that cane sugar is -wLat Gay-Lussac and Thd- 
nard’s analysis makes it out to be, while the ‘'corrected” 
numbers happen to be conect foi giape sugai Dumas 
and Boullay’s research completed the foundations of oui 
present science of the subject “ Sugai ” is now a collect- 
ive term for two chemical geneia named sacchaioses (all 
CijHjsOii) and glumes (all CgH^g^b) sugars are 

colouiless non- volatile solids, soluble in water and also 
(though less laigely) in aqueous alcohol, from either 
solvent they can in general be obtained m the foim of 
crystals The aqueous solution exhibits a sweet taste, 
which, however, is only very feebly developed in certain 
species 

on All sugais and then solutions have the power of tinning the 
olai- plane of polaiization of bght In a given solution ot a given kind 
on of of sugai the angle a thiongh which the plane is tmned is governed 
/ by the equation 0 = wheio I stands foi the length of solu- 
tion tiaveised (the customaiy unit of length being the centimetie) 
andp foi the numbei ot giams of diy sugai piesent in a volume ot 
solution equal to that of (say) 100 giams (3 52 oz ) of ivater, wheie, 
howevei, “giam” must be taken as meiely a convenient woid foi 
“unit of veight" , ±[a], i e , the special value of a foi Z=1 and 
jj=l, is called the specific lotatoiy power of the sugai operated 
upon The sign ± indicates that the plane of polarization is turned 
eithei to the light or to the left according to the natuie of the 
species Tor a given species and a given tempeiatuie [a] has a 
constant value Supposing its value to have been detei mined by 
standard experiments and I to be known (oi to be kept constant 
throughout and taken as unit of length), the determination of a foi 
a given solution suffices for the calculation of p This method is 
laigely used industiially foi the assaying of cane sugai 
Sugars, though neuti al to litmus and inei t towards such substances 
as carbonates on the one hand and aqueous acids (qua acids) on the 
other, combine with strong bases, such as caustic potash, baiyta, 
and lime, into sacchaiates, and, when bi ought into contact with the 
strongest nitiic and (oi a nuxtuie of the same -with oil of vitiiol) 
01 (at the proper tempeiature) with acetic anhydride, unite with 
these into nitiates and acetates respectively, with ebmination of 
water These nitiates, &c , aie related to the respective sugar 
exactly as (to take an analogous case)nitiate of methyl, CH 3 (N 03 ), 
IS to methyl-alcohol, OH 5 (Oir) , only in the case of a sugar a pluial 
of IfOg’s IS capable of entering into eveiy one molecule and tuining 
out so many HO's , hence sugais aie said to be polymlcnt alcohols 
Of the several points of ditfeienoe between sacchaioses and glucoses 
the most impoitaiit is that, while the lattei remain unchanged 
when boiled with highly dilute sulphuiic oi hydrochloiic (oi certain 
othei kinds of) acid, the foimer take up water and every molecule 
breaks up into two molecules of glucose, which in general aae of 
diffeient kinds Cane sugar, for instance, yields dcxtiose and lacvu 
lose (so called from the cliiection in which they turn the plane of 
polaiized light), thus— 

^12^22^11 "b H 2 O = CgHijOg + OgHjoOg 

Cane Sugar Dextrose Lseviuose 

Cane sugar turns the plane of polarized light to the nght, the 
mixed glucose produced is Imvo-rotatory , hence the process is 
spoken of technically as involving the tnverswn of cane sugar, and 
the mixed product is called %nwTt sugai The term “ invasion,” 
howevei, has come somehow to be used for all decomposibons which 
fall under the above equation , occasionally it is used even in a 
wider sense, to include any decomposition of a caibo-hydrate (« g , 
starch) into two less complex caibo hydrates 


All sugars are liable to feimentative ebauges , a special Ferment 
character of the three principal vegetable sugars 15 that, ^'twe 
when brought into contact as solutions with yeast (hving 
cells of saccharomyces), under suitable conditions, they 
suffer vinous fermentation, i e , break up substantially into 
caibonic acid and alcohol Dextrose and Isevulose break 
up directly, — CQHj20g = 2C2Hg0-l-2C02 Cane sugar 
first, under the influence of a soluble ferment m the yeast, 
gets inverted, and the invert sugai then ferments, the dex- 
trose disappeaimg at a greater rate than the Isevulose 

It is lemaikable that no sugar has ever been produced Artificial 
artificially even in the sense of being baih up from other pi'od'ic- 
native organic substances of less chemical complexity 
It is easy to produce dextrose from staich, or Isevulose 
fiom inulin, or both fiom cane sugar, by mveision, but 
none of these processes is reversible by known methods 
Yet the problem of producing cane sugar aitificially mayin 
a sense be said to have found a virtual solution at the hands 
of a Geiman-Amencan chemist, Fahlberg ^ Fahlheig, by 
subjecting toluene, CgHgCHg (one of the components ot 
coal-tai naphtha), to a senes of operations has produced 
CO 

fiom it a body, CgH^gQNH, which he called sacclianne, 

because he found it to be about 230 tmies as sweet as 
cane sugai This saccharine is a white crystallized sohd, 
only slightly soluble in cold water, but sufficiently so to 
admit of its incoiporation with jellies, puddings, bever- 
ages, &c A mixture of one part of it with lOOO parts 
of oidinary grape sugar (as pioduced mdustiially fiom 
starch) is as sweet as the best cane sugar The substance, 
though an antiseptic, is said to be peifectly innocuous 
Glucoses 

Of these a pietty large mimbei aie now known, but only Imvu- Glucoses 
lose and dextrose need be noticed here Both are laigely piesent 
111 all kinds of sweet fimt juices and in honey In most of 
these matciials they aie accompanied by a small proportion of 
cane sugai, which forcibly suggests that the glucose in fruit juices 
IS leally inveited cane sugar But, in opposition to this siumise, 
the piopoition of cane sugar in oranges luci eases duiiug the process 
of iipeuing, and tlie souiest of all huits— the lemon— contains four 
parts of cane foi every ten of invert sugar , besides, the juices of 
giapes and sweet cherries contain no cane sugar whatevei Accord- 
ing to Stammer, the young leaves of the sugar cane contain abun- 
dance of invert sugar, which gradually disappears and gives way to 
cane sugai as the leaves develop and ultimately diy up In the 
living body of man dextrose is constantly being pioduced fiom 
the glycogen of the liver, to he taken up by the blood and oxi- 
dized into carbonic acid and water In certain diseases, howevei 
(see TTuirition, vol xvn p 681), the sugar survives and passes 
into the uime , as much as one pound avoirdupois may be dis- 
chaiged by a diabetic patient in twenty- four hours A numeious 
class of vegetable substances, known as ghicosidas, contain glucose 
of some kind in the sense that, when decomposed by boiling 
dilute sulphuric acid 01 by the action of certain feiments, they 
split up into glucose and some product — not a sugar— which is 
chaiaeteiistic of the respective species For examples, see Tee- 
iiENiATiON, vol IX p 96 

Dextrose 13 being pioduced industrially fiom starch by inversion Dextrose 
(see below), and sold as grape sugar Such gi'ape sugar, howevei, 

IS very impuie Toi the pieparation of puie dextrose iich diabetic 
unne, honey, and cane sugai are convenient materials The 
method recommended by Sovlilet is to dissolve 160 giams (5 64 oz ) 
of powdered cane sugai in a mixtiue of 500 c c of alcohol of 85 
per cent by weight and 20 c c of fuming hydiochloric acid at 45“ 

0 and to allow the solution to stand After about a week dextxose 
begins to ciystallize out, and, if the mixture is being fiequently 
agitated, the deposit of crystals increases gradually A small eiop 
of crystals thus obtained suffices for inducing ciystallization in a 
large supply of fresh liquor Dextrose crystallizes from its highly 
concentrated aqueous solution— somewhat tardily— m minute soft 
ciystals, united mto warts or cauliflower like masses, which contain 
iHgO of crystal water beside OgHigOg The crystals lose their 
water at 100“ C Tiom absolute alcohol it crystallizes as OgHijOg 
It dissolves in 1 2 parts of cold and far less of boihng water 100 
I parts of alcohol of 0 837 specific gravity dissolve 1 94 parts at 17° 5 
I C and 21 7 parts on boiling In a given volume of aqueous solu- 

1 See Amr Ohm Jowr , 1 p 170, u p 181, and 1 p 425 , short 
notices in Jour Soc Chm. Jnd , iv p 608, and February 1886 
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■tion 5 paits of dextrose produce tlie same degree of sweetness as 3 
parts of cane sugar Dej-trose fuses at 146° 0 and at 170° passes 
into glucosau, CeHioOs.an almost tasteless solid, wlncli when toiled 
Witt dilute sulptuuc aud is lecou verted into dextrose If a solu- 
tion of dextiose in atsolute alcotol is saturated with tydroctloiic 
acid g IS at 0 ° C , di glucose, CijHjPn- produced, u tict, howeyei, 
IS only isomeuc uitt cane sugar (tlautier) 

Lfevu Lmviilosc — Tte liquid pait of ciystaltne toney consists etiefly 

lose of tuinlose , tut its imuti atioii is dittcult I’lom invert sugar it 
can be extracted, acceiding to Dutumfaiit, ty cautious addition of 
skied lime at a low tempeiatme The lievulose separates out 
as a diftcultly soluble lime compound, wtict is separated from 
tte mottei liq^uor containing tte dextrose by piessure and by 
judicious casting witt cold watei The lieviilosate of lime is de- 
composed ty tlie exact equivalent of oxalic acid solution , then the 
oxalate of lime is filteied off, and tte tltiate evajioiated on a watei- 
batt Tte Icevulose ultimately lemaius as a thick syuip, wtict 
foimeily uas supposed not to be susceptible of oiystallization , tut 
Juiigdeisct and Lefrauc have succeeded lately in obtaining crystals 
from it by means of alcotol Loeviilose is veiy largely soluble^m 
uatei, and fully as sweet as cane sugai It fuses at 95° C , at 1/0 
it passes into Iffiiulosan, C 5 H 10 O 5 , analogous to glucosan 
Pioac- Tte follouing leactions, though studied etiefly with dextiose, 
tioiis apply also to Iieviilose, and, substantially at least, to glucoses genei- 

afly If a solution of glucose is mixed auth excess of caustic ptash 
01 sodi, a solution of alkaline gliicosateis foimed, wtict, however, 
has little stability If tte solution is heated, the glucosate is 
decomposed with formation of dail-cobiiied (soluble) alkali salts 
of acid products, which, whatever they maybe, are not leconvertible 
into glucose Cane sugar, in these ciicumstances, lemains sub 
&<-jntJaliy unchanged, and can be legenerated by elimination of tte 
alkali If a solution of glucose is mixed with (not too much) siil 
phate of copper, and an excess of caustic potash 01 soda be then 
added, no precipitate of cupric tydiate is foimed, tut an intensely 
blue solution, which, on standing in the cold gradually, and on 
heating pi omptly, deposits a led piecipitate of ciipions oxide, OugO, 
the glucose being oxidized at the expense of the dissoliecl CuO into 
soluble alkali salts of little knowm acids By means of tins 
(Trommer’s) test the least tiace of glucose m a solution can be dis- 
coveied Cane sugar, in the cucumstances, yields cuprous oxide 
only on long-continued boiling Fehhng has biought this test into 
the tollowing moie convenient form, which, besides, admits of 
quantitative applieation 34 65 grams (1 22 oz ) of sulphate of copper, 
CuSO^ +• 5HjO, and 17 3 grams (6 oz ) of Rochelle salt (double tai tiate 
of potash and soda) are dissolved m a solution of 70 grams (2 46 oz ) 
of solid caustic soda, and the intensely blue solution produced is 
diluted to 1000 c 0 Every c 0 of Fehliug solution oxidizes about 5 
milligiams ( 077 giain) of dextiose (not of glucose gcneially) To de 
termine an unknown weight of glucose, its solution is added to an 
excess of suitably diluted Eehling solution at a boiling heat, which 
15 maintained foi a sufficient time to oxidize the glucose as com- 
pletely as possible, — the lequisite time depending on the natiue of 
the glucose The eupious oxide precipitate is allowed to settle, is 
then collected on a filter, and w eiglied diiectly onnduectlv Fiom its 
weight the weight of the glucose is calculated, — a standaid expeii 
ment with a known weight of the respective kind of pure glucose 
fuinislung the ffietoi A less exact but moie expeditions metliod 
is to dissolve the sugai to be analysed 111 watei , to dilute to a know n 
volume (not less than 200 c e for every gram of glucose), and to 
diop tins solution fiom a buiette into a measured volume of 
dilute Fshling solution at a boibng heat until the blue colom is 
just clesti oyed, % e , the coppoi just precipitated completely as CUjO 
This method is largely used ui sugai -houses in the assaying of ciiide 
cane ox beetioot sugars 

jSacc7iaro<ies 

Cane Of these only cane sugar, niilk sugai, and maltose can he noticed 
sugar heie The highest qualities of commercial cane sugar aie chemi- 
cally pure Puie cane sngai ciystalbzes fiom its super saturated 
syiup in oolouiless, tiansparent monoclinic pusms (exemplified in 
eoloiuless candy sugar) The crystals aie baiely, if at all, hygro- 
scopic , they are ratliei hard, and when bioken np in the dark give 
off a peculiar kind of bluish light Sp gi 1 693 at 4° 0 The 
aqueous solution, satuiated at f 0 , contains y? pei cent of diy 
sugai For o' lO” 20 ° 80° 40’ 60" 

p=6B 0 65 6 6T0 69 8 75 8 82 7 

Fiom 60° upwards the solubility inci eases at such a rate that a 
given quantum of watei dissolves any quantity of sugar if the mix 
ture IS constantly kept hoilmg Accordingly a sugai syrup when 
boiled down deposits nothing, but passes giadually into the coiidi 
tion of fused sugar when the boiling- point merges into the fusing 
point of sugar, winch lies at 160-161° D Eien a cold satniated 
solution of sugar has the consistence of a syrup Absolute alcohol 
hai dly dissolves sugar at all , aqueous alcohol dissolves it the more 
largely the greater its pi opoi tion of w ater Fused sugar fi eezes into 
a transparent glass, which is oolouiless if puic,hiit in practice genei - 
ally exhibits a yellowish hue, and, if leally anhydrous, leraains 


glassy for an indefinite time Bailey- sugai and certain other 
confections are substantially fused sugai , but fiom then mode of 
manufacture they retain a tiace of enclosed w ater, W'hich constantly 
dissolves particles of the suiioundiug sugar glass to redeposit 
them in the less soluble foim of ciystals, so that bailey sugar 
in the eoiiise of time loses its tiansparency tluoiigli conveision into 
an aggregate of minute erj stals If fused sugai is kept at a few 
degrees aboi e its fusing point for some time, it jiasses into an alloy, 
CgHijOg+CeHijOg, of dextiose aud l.mulosaii (see above) At 
highei tempeiatmes it loses water and passes into anliydi ides not 
reconvertible into cane sugai, winch are known in the aggregate 
as “caiamel," — a most intensely blown viscous solid, easily soluble 
in water and in aqueous alcohol, w itli formation of uitensely coloured 
solutions Caiamel (often made of dextiose) is muih used as an 
innocent eolouimg agent foi sauces, liqiienis, Lc A pure solution 
of cane sugai is said to remain unchanged on boiling (it being 
understood, ofcouise, that local overheating be caiefully aioided], 
but continued contact with even so feeble an acid as caibouic induces 
at least paitial inversion The statement of the miehaiigeability 
of sugar solution on boiling seems hardly ciedible, because a sviup 
boiling at all considerably above 100° C contains plenty of mole 
cnles at tempeiatmes above 160° C , which aie bound to siiffei 
nreversibla conveision into dextrose and liEvulosan (01 lieviilose), 
and even, if hot enough, caiamelizatiou In oichiiaiy piactice, 
at any rate, sugar solutions on boiling do behave as indicated by 
this theoiy Cane sugai, as already stated, iiintes with alkalis, 
alkaline caiths, and othei of the moie stiongly basic metallic oxides 
into sacchaiates A soluble saccharate of lime, wbicb is leadily 
decomposible by carbonic acid and even by filtiatioii tliiougli bone 
chaicoal, plays a gieat part in the maiiufactme of sugai The fol- 
lowing stiontiuin salt must bo iiaiaed, because it at least promised 
some yeais ago to occupy a similai position iiidiistiially Accoid- 
iiig to Seheiblei, if stiontia hjdiate, SiOHsO-t-SHgO, is added to 
a boiling 15 pel cent solution of cane sugai, then as soon as 2SiO 
is addeil foi cveiy CioHaaOj^ the salt C'i 2 H 220 ii-t- 2 Si 0 separates 
out as a sandy powder, and after addition of 2 5 tunes SiO al 
most all the sugar is piecipitated The piecipitatc is casilj 
washed and decomposed by watei and cai borne acid, with foimatiou 
of insoluble caibonate of sLiontia (fiom winch the liydiato can he 
lepioduced) aud a solution of cane sugar The ultimate molasses 
pioduoed m sugar making 01 lefiinng, though they lefuso to deposit 
crystals nndei any conditions, ooutaiii some 30 to 40 poi cent of 
leol cane sugai , Scheiblei’s process applies to them,— to put the 
mdustiul beaiingb of the discoveiy in the piopei light, — and it 
has led to quite a senes of patents foi the pioductiou of stiontia , 
but, as fiU as we know, it has failed to take loot m the sugai 
mdustiy 

Mcll Sugar occiiis 111 the milk of mammals, and it is doubtful Milk 
whether it ocems anywhcic else, altliougli Bouchaiclat ouce pioved sugar, 
its pieseiice m a sample mailed as sugar obtained fiom (Sajjoto 
Jehras (tlio sapodilla of the West Indies) It is inado ludustually 
in Suitzeiland as a Lye-pioduet in the making of cheese It passes 
into the whey, fiom winch it is exti acted by evapoiation to a small 
volume, decoloiization with animal chaicoal, and ciystallization 
From the commeicial product the qmio siibstanco can bo obtained 
by repeated leeiystallizatiou fiom watei, and ultimately by pie 
cipitation fioni the aqueous solution by alcohol Flilk sngai as 
it ciystallives fiom water nndei the ouhuary conditions foims 
hydiated ciystals of tho composition C] JlgaOji-t-Iip , under 
ceitam conditions aiiliydious ciystals scpaiate out The hydiated 
ciystals have pietty much the aspect of candy sugai, but they aio 
less tianspaient, fai haidci, quite fieo fiom eveiy soiijx^on of 
hygiosoopicity, and fai less sweet They dissolve in six pails of 
cold aud in 2 5 paits of boiling walci the solutions aie not 
syrupy Milk sngai is haidly soluble m alcohol The oidinaiy 
ciystals, as the ioimula shows, have the composition of a glucose , 
indeed milk sugar solution behaves to caustic alkalis and to 
Fehling solution as if it weie a glucose But the hydiated ciystals 
lose their water at 130°, with foimation of a lesidue rcconvertiblo 
into the ongmal substance by the meio action of watei , besides, 
milk sngai is susceptible of invcision into dextiose and a specific 
galactose Tho optical hdiayioui of a milk sugar solution vanes 
accoiding as it is dciivod fiom tho oidiiiaiy ciystals or the anhy- 
dride produced at 130°, and according to tho time which has elapsed 
since its prepaiation , but if it stands sufficiently long the specific 
lotatory powei assumes ulliniately the same (constant) value Milk 
sugar solution when biought in contact with yeast does not suffer 
viuous fei mentation , hut certain SpaUpke induce a fomentation 
involving the foiraation of alcohol and of lactic acid, This piocess 
IS utdized by the Knghiz m the pioduction of their native drink, 
“koumiss,” made fioin marc’s milk (see Milk, vol xvi p 305) 

Milk sugai is used lu medicine as a diluent foi dry medicines 
Homoeopathists use it by preference A solution of milk sugar lu 
ceitain piopoitions of water and cow’s milk is used occasionally 
as a substitute foi mother’s milk 

Maltose does not occm in iiatuio, it is largely pi oduced along Maltose 
with dextrin when starch paste is acted upon by dilute suliihui-c 
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acid or the ferment called “diastase," Mhich is supposed to be the 
active agent in malt Foi its pieparation 2 tilogiams (4 40 ft) of 
potato starch are made into a paste \nth 9 litres (15 84 pints) 
of nater over a watei bath , after alloiving it to cool down to 
60° or 65° 0 , an infusion of from 120 to 140 giams (4 23 to 5 
oz ) of malt made at 40° 0 is added The mii-tnie is kept at 
from 60° to 65° for an houi , it is then boiled and filteied 
The filtrate is evaporated to a syiup, vluch is exhausted tv ice 
with alcohol of 85 per cent by v eight and then once with absolute 
alcohol The dextim (mostlj) remains, the maltose passes into 
solution The alcoholic extracts are evapoiated to a syiupy con- 
sistence and allowed to stand The absolute alcohol extiact soon 
yields a ciop of impure crystals of maltose, which are used to 
induce ciystallization in the other two syinps Inregaid to the 
somewhat tedious methods of purification we lefei to the handbooks 
of chemistiy Maltose ciystallizes (from alcohol on spontaneous 
evaporation) in fine needles of the composition CisHniOu+HiO 
The E_,0 goes off at 100° C Maltose is less soluble m alcohol than 
dextrose, to which it is otheiwise very similar To caustic alkalis 
and Fehling solution it hehaies exactly as dextiose does Like it, 
it suffers vinous fei mentation undei the influence of j east When 
boiled with dilute sulphuiic acid it bieaks up into (so to say) dex 
trose and dextrose Maltose plays an important part m the brewing 
of alcoholic malt liq^uois (W D ) 

History 

History The onginal habitat of the sugai cane is not known, hut it seems 
to have been first cultivated in tbo country extending from Cochin 
China to Bengal (De Candolle) Sugar reached the West from 
India, and at a comparatively late date Stiabo (xv i 20) has an 
inacQuiate notice from Nearchus of the Indian honey-beaimg leed, 
and various classical wiiters of the first centuiy of om era notice 
the sweet sap of the Indian reed, or even the granulated salt Iilce 
pioduct which was impoited from India, or from Aiabia and Opone 
(these being entrepSts of Indian trade),^ undei the name of sac 
chaium oi (from Sanskr, sarlaia, "giavel," “sugar”), 

and used in medicine The ait of boiling sugar was known in 
Gangetic India, from which it was earned to China in the fiist 
half of the 7th century , hut sugai -refining cannot have then been 
known, foi the Chinese leained the use of ashes for this purpose 
only in the Mongol period, from Egyptian visitois ^ The cultiva- 
tion of the cane in the West spread from Ehiizistan in Persia At 
Gund4-Shapur in this region “sugai was prepared vith ait” about 
the time of the Aiab conquest,® and mauufactuie on alaige scale 
was earned on at Shuster, Siis, and Askai-Mokiam thioughout the 
Middle Ages ^ It has been plausibly conyectuied that the ait of 
sugai -lefinmg, which the faither East learned from the Aiabs, was 
developed by the famous physicians of this lepon, in whose phai 
macopoeia sugai had an important place ifndei the Arabs the 
growth and manufacture of the cane spread far and wide, from 
India to Siis in Morocco (Edn'sf, ed Dozy, p 62), and weie also 
intioduced into Sicily and Andalusia 
In the age of discovery the Spaniards became in their turn the 

f ieat disseminators of the sugar cultivation the cane was planted 
y them in Madeira in 1420 , it was earned to San Domingo in 
1494 , and it spread over the occupied portions of the West Indies 
and South Ameuca early m the 16th century Withm the first 
twenty years of the 16th century the sugar trade of San Domingo 
expanded with gieat rapidity, and it was from the dues levied on 
the imports bi ought thence to Spam that Chailes T obtained 
funds for Ills palace-huilding at Madrid and Toledo In the Middle 
Ages Venice was the gieat Euiopean centie of the sugai trade, and 
towards the end of the 15th centuiy a Venetian citizen leceived a 
rewaid of 100,000 ciowns for the invention of the art of making 
loaf-sugar One of the earliest references to sugar in Gieat Biitam 
IS that of 100,000 ft of sugar being shipped to London in 1319 by 
Tomasso Loiedano, meichant of Venice, to be exchanged for wool 
In the same year there appears in the accounts of the chamheilain 
of Scotland a payment at the rate of Is 9id per pound foi sugar 
Thioughout Europe it continued to be a costly luxury and article 
of medicine only, till the increasing use of tea and coffee m the 
ISth centuiy bi ought it into the list of pnncipal food staples The 
increase m the consumption is exemplmed by the fact that, while 

1 Lucan, lu 237 , Seneca, Epst , 84 , Plmy, HN 8 (who suppoees that 
sugar was produced in Arabia as well as in India) , Penpl Mar Mryth , § 14 , 
Dioseondes, u 104 The view, often repeated, that the sacchaium of the 
ancients is the hydrate of silica, sometimes found in hanihoos and Lnown m 
Arabian medicine as talashir, is lefuted hy Yule, Angh InAmn, Glossary, p 654 , 
see also Not et Extr des MSS de la BiU Nat , xxv 267 sq 
2 Marco Polo, ed Yule, u 208, 212 In the Middle Ages the best sugai 
came from Egypt (Kazwfnl, i 262), and m India coarse sugar is still called 
Chinese and nne sugar Cairene or Egyptian 
2 So the Armenian Geography ascribed to Moses or Chobbnb (q v for the 
date of the worh) , St Martin, Mdm sur 2’Armcim, n 372 
4 Istaklirl, p 91 , YAkiit, ii 497 Tha'alihn a writer of the Ilth century, 
says that Askar Mokram had no equal for the quality and quantity of its 
sugar, “uotvitiistanding the great production of 'Mk, Joqto, and India" 
It used to pay 60,000 pounds of sugar to the sultan in annual tnhnte (ZatdV, 
p 107) The names of sugar m modem European languages are denyed 
through the Arabic from the Persian shalar 


m 1700 the amount used in Gieat Britain was 10,000 tons, in 1800 
it had usen to 150,000 tons, and lu 1885 the total quantity used 
was almost 1,100,000 tons 

In 1747 Andreas Sigismimd Marggraf, director of the physical 
classes m the Academy of Sciences, Beilin, discoi ered the existence 
of common sugai m beetioot and in numerous other fleshy roots 
which glow m temperate regions But no practical use was 
made of the discovery duiing his hfetime The first to establish 
a beet sugai factoiy was his pupd and successoi, Franz Carl Achard, 
at Cuiiem(neai Bieslau)in Silesia in 1801 The processes used 
were at fiist very impeifeet, but the extiaordinary increase m the 
price of sugai on the Continent caused by tlie Napoleonic policy 
gave an impetus to the industry, and beetroot factories weie 
established at many centies both in Germany and in France In 
Germany the enterprise came to an end almost entiiely with the 
downfall of Napoleon I , but in France, where at first moie 
scientific and economical methods of working were intioduced, the 
manufactureis weie able to keep the industry alive It was not, 
houevei, till aftei 1830 that it seemed a firm footing , but from 
1840 onwards it advanced with giant stiides Now it is an 
industiy of national impoitance, especially m Germany, contiol 
ling 111 the meantime the maiket against the cane-sugai tiade 
While cane sugai was practically without a rival, the cultivation 
was in geneial highly profitable, but it was conducted under 
tiopical skies, largely by slave labour and entirely removed from 
scientific supervision The staMe piodueed at the plantations was 
law sugai, which was sent to Euiope to be refined It was not 
till the pressure of the competition with beet sugar began to make 
itself felt that plant® s leahzei the necessity fm improving their 
methods of woiking It has now been found possible to apply 
many of the piocesses and appliances devised in connexion wuth 
the production of beet sugar to the extraction of its older aval 
3fa}m/actim 

Came Sugar M anotaoture —The sugai-cane {Sacohai im offiem Manu- 
arum) is a species of grass, the stalks oi canes of which leach a facture, 
height of from 8 to 15 feet, and attain a diameter of to 2 inches 
The stalks are divided into prominent joints or internodes, the 
long sheathing alternate leaves spungmg from each jomt As the 
canes apmoach matuuty they thiow np a long smooth hollow joint 
termed me arrow, whence springs the flower head, consisting of 
beautiful feather-hl>.e loose panicles The points are filled with a 
loose spongy fibious mass, saturated with a juice which is at fiist 
watery but aftei waids becomes sweet and glutinous As the joints 
npen, the leaves withei and fall away and the stem becomes 
externally smooth, shining, and hard, containing much silica 
The vaiieties of sugai -cane in cultivation are very numerous, and 
are distinguished from each othei by external coloui, length of 
mternodes (3 |e to 10 inches), height to whioli they glow, nchness 
in juice, and many other characters The foiu principal classes 
cultivated in the West ladies are the Creole or country cane, the 
Tahiti cane, the Batavian cane, and the Chinese cane An average 
sample of Tahiti cane at maturity contains— watei, 71 04 per cent , 
sugar, 18 00 , ligneous tissue and pectin, 9 56 , albumen, colouring 
mattei, and insoluble salts, 1 20 , silica, 0 20 The sugar cane 
requiies a iioh, well drained, but moist soil It is propagated by 
slips taken from the upper part of the canes, whieli aie planted 
at intervals about 5 feet apart oi in close set rows 6 feet apart 
In the West Indies the planting takes place between June and 
October, and in the case of the Cieole vaiiety the canes are leady 
for cutting down by the beginning of January in the second 
following year When matuie the canes are cut down close to the 
ground, the lemaming leaves and upper shoot removed, and the 
stalks immediately t^en to the mdl for cuishing The stocks 
left are hbeially manured with ciushed remains and ashes of 
formei crops, combined with nitiogenoua manuies, and aie eoveiei 
ovei , thej then send up a crop of new stems, termed ratioons 
The system of rattoonmg can be continued for seveial years, but 
the canes so treated go on declining in size and in yield of sugar 
The yield of canes, of comse, vanes within wide limits , hut 20 
tons per acie may he regarded as a good average crop 

Oane Crushing —The juice is exfiacted by pressing the canes in 
a sugar -mill between three, or sometimes fi,Te, heavy close set 
loUers of non, placed hoiizontally in a powerful framework or 
cheeks In a three- idler mill they consist of a cane, top, and 
megass idler le^ectively The top roller is set above and between 
the othei two, and under its periphery is a fixed metal plate called 
the trash turner, which gmdes the cane coming from between the 
cane and top rolleis into the bite between top and megass roHeis 
Generally the cane roller is screwed up to withm half an inch of 
the top roller, while the free space between top and megass rollsis 
IS considerably less The mill is set in motion by steam power, 
and the canes are fed by hand on a travelling hand or carrier into 
the rollers If a thick feed is placed at one side and httle at the 
othm, one portion passes through imperfectly crushed, while the 
other sevmely stiains the mill and may either stop the machinery 
or cause a breakdown by some portion giving way The yield of 

XXir - 79 
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jmce obtained Mitb an oidmary null vanes fiom 60 to 65 pei cent 
One of the most useful devices foi inipioving the machineiy is tlie 
substitution of an hydiaulic attaeliment, which can be apphed to 
the headstoehs of any ol the i oilers, in place of the rigid and im- 
movable sciens and wedges of tbe oidiuary mill This secmesa 
umfoim pressuie with the most uiegulai feed and much greatei 
piessnie than is possible with iigid lolleis, resulting m a greatly 
ineieased yield of jiiice (67 to 70 pei cent ) and a megass oi lefuse 
piopoitionately dua and tlieiefoie nioie available foi tael foi steam- 
laising The juice from the mill is led into a tiough, whence it is 
earned by pipes to the claiiheis But even the most peifect system 
of mechanical pressure leaves a large percentage of sugat in the 
lefuse cane, and to remedy tins tlie diftusion method (see below), 
which has been attended with reinailable success m the beet in 
dnstiy, has been also apiplied to the ettiactiou of cane juice At 
Aska (Madias) in India it has been found possible by that piocess 
to obtain as much as 87^ of the 90 per cent of juice present in 
canes Gonsideiable difficulty was at fiist found in shemg the 
sihcions stalks foi diffusion, but this piocess seems to promise a 
much inoie exhaustive extraction of tlie juice than can be secured 
by mechanical means The juice is a tin hid fiothy hijuid of a 
ji^Uowish gieeii colom, mtli a specific gravity of liom 1 070 to 
about 1 100 The vai itty of cane cultivated, its age, and especially 
tlie natuie of the season m winch it has giovui as legaids lain, all 
have an impoitant inliuence on the yield of sngai The expressed 
juice contains fiom 15 to 18 pei cent ot solids, shoving on a good 
aieiage—sugai, 14 55 pel cent, glucose, 165, non-sacdiaiine 
solids, 917 , ash, 283 The juice got fiom sngai cano is much 
iichei in sugar and less contaminated with non sacchaiine solids 
than that yielded bi beet, and its pleasant taste and aioniatio 
odour contiast maikedly \nth the aciid taste and unpleasant smell 
of beet juice 

PimflcT ification of tJio June —In the hot chmates wheie sngai -canes 
tion of mow a process of feinientatiou is almost immediately set up in 
cane Qie impure juices fiom the canes, causmg the fomation of invert 
juice sugai and later pioclucts of fei mentation, and theieby a seiious loss 
of sugar It is tlieiefoie essential tliat with the least possible 
delay the manulacttiiing piooesses should be proceeded with The 
jiiice IS first filtered tluongh a set of ■'leves to lemovc themcclianieal 
impiuiities It caines fiom the null Then itis inn into the chiifieis, 
a seues of non vessels capable of holding six oi eight hundred 
gallons of jnice, and in these it is heated up to about 130° Fahi , 
and milk of lime is added in quantity sufficient to iieutialme the 
aeul constituents it contains The heat is then raised to just 
under the boiling point, when gradually a thick scum uses and 
forms on the siukoe, and when the defecation theieby effected is 
complete the cleat liquid below is drawn off Yauons othei sub 
stances besides lime aie employeil foi the defecation of juice, one of 
which, the bisulphite of lime in the so called Iceiy piocess, has 
attained consideiable favoai The ksulphite is added m excess , 
the acids of the juice decompose a ceitain propoition of it, libeiat 
ingsulphmous acid, which by its influence promotes the coagula 
tion of the albuminous punciples and at the same tune piomotes 
the bleaching of tns liquid In anothei piocess the gieen jnico is 
fiist treated mth aulplmious acid, winch (with the natinal acid 
constituents) is subsequently neutralized by brae Recently also 
phosphoric acid has come into favoui as a defecating agent 
Eoilmg Boiling Donn —Fiom the claiifiei the juice passes on to the 
down batteiy, a lange of tliioe to five pans or “coppeis," heated by 
direct file, in which it is concentrated down to the ciystallizing 
point, The jmee, gradually inci easing in density is passed fiom 
the one into the othei till it leaelies the last of the seues, the 
striking tcaJh, m which it is concentiated to the maiiulating point 
The skimmiiigs from these pans aie collected and used for making 
lum Fiom the stiiking teach the concentiated jnice is removed 
to shallow cooleis, in which the crystals form A few days latei 
it IS transfeiied to hogsheads in the cming house, and the molasses 
is drained away fiom the ciystsllized law sugar into tanks The 
sngai so obtained is the mnscomlo of the sugai-iefineis, and both 
that and the molasses foim then puncipal law matenals Clayed 
sngai consists of raw sugar fiom which a poition of the adherent 
molasses has been dissolved by the action of moisture iieicolaiing 
thiough it fiom moist clay laul ovei its smface Labour difficulties 
and scarcity of water opei.ate against the general introduction of 
impioved systems of working cane juice, but m many plantations 
central nsines or sugar factories have been established with gieat 
success In these the canes of many growers are woiked np with 
the aid of the tnjle efeci apparatus, the vacuum pan, and the 
ceiitiifiigal sepai.atoi employed by beet mannfactmers Wetzel’s 
pan, Fryer’s concretei, and similar devices for the efficient evapoia- 
tion of juice by exposing it to the action of heat in thin films ovei 
an extended siiiface aie also in use 

Sugar Bpet Bugae Mastifaottjeb —The sugar beet is a cultivated 

beet vaiiety of Bata manhnia (natural order Ghmopodiacm), other 
varieties of winch, under tbe name of mangold or mangel wurzel, j 
aie grown as feeding roots foi cattle Tbe plants aie cultivated 
like turnips, and the loots attain tlieu maturity m about five months i 


after sowing, being gathered dining Septembei and Octobei The 
elfoits of gioweis have been laigely directed to the development of 
roots yielding juice iich in sugai , and especially in Germany these 
eftoits have been stimulated by the cn cumstance that excise duty 
on inland sugai is theie calculated on the roots The duty m based 
on the assumption that from 12^ paits of beet 1 pait of giain sugai 
is obtained, but in actual pi actice Ipaitofiawsugai is now yielded 
by 9 27 parts of loot Moieovei, when the sugar is expoiteil a 
diawbaek is paid foi that on which no duty was actually levied, 
and hence miieetly comes the so-called bounty on Geanan sugai 
In 1836 foi 1 pait of sugai 18 paits of beet weie used, in 1850 
13 8 paits, ill 1860 12 7 paits, and now (1887) about 9 25 paits 
only aie lequued lu Fiance till leeeutly the inland duty was 
calculated on the law sugai , hence the Fieiich gioivei devoted 
himself to the production of loots of a laige size yielding gieat 
weight pel acre, and had no motive to aim at mb juice and econo 
mical production Many pioccsses, tlieiefoie, have come into use 
m German factoiies wdncli are not available iiiulei the Piench 
methods of woiking But ance 1884 the Fiencli manufactiueis 
have had the powei to elect w'hetliei duty shall be levied on the 
loots they use oi on the law sugai they make, and a large piopoi- 
tioii have alieadv chosen the foimei The natnie of the seasons 
exeicisos much influence on the composition of sugai beet, especially 
on its iicbness m sugai, wlncli may range fiom 10 to 20 pei cent 
The following icpio&ents the limits of average composition — 

( 84 5 to 79 0 

othei soluhle bodies ) ^ 1 11 5 to 17 0 

uid othei solids ) 4 0 4 0 

The non sacchaime solids in the juice aie vciy complex, embiac- 
iiig albumen, amido acids, and other nitiogenous bodies, beetioct 
gum, soluble pectose compounds, fat, colouiuig inattei, with the 
phosphates, sulphates, oxalates, and citiates of potash, soda, lime, 
and iron, and smea The lolation and lelative piopoitiou ot these 
to the sugai picseat are of the utmost impoitance 
Two distinct wavs of obtaining the juice fiom beet aie iiowExtrac 
pimcijially emploved,— piessme and diflusion The meclianicaltiou of 
methods of piessnie aie piincipally used in France , the piocess of juice 
diffusion IS all but umveisal in Geiniany Foiuieily a niodiiied 
diffusion piocess — maceiation — was in use, but it has now been 
geneially abandoned, as has also a means of sepaiating the juice by 
cciitiifugal action Foi the mechanical piocesses the loots have 
hist to be leduced to a condition of fine pulp Foi tins piupose Metliod 
tbe loots, thoroughly tiimmed and washed, aio fed into a pulping of pres 
machine, m which a laigo duini oi cyliudei, aimed with close set^iue 
lows of saw-toothed blades, is lovolved with gieat lapidity, so that 
the fleshy loots on coming agonist them aie laspcd down to a fine 
unifoim pulp The opeiatioii is assisted by pouung small quaiiti 
ties of water oi of wateiy juice on the levohing dium, which thins 
the pulp somewhat, and aids the fioe flow of the jmee in the sub 
sequent opeiatioii The expiessiou of the juice is elfoetod eitliei 
by the hydiaulic press or by continuous lollci pieascs From the 
hydiaulic pi ess the juice flows fiocly at fust, butin oulerio obtain 
the laigest possible yield it is iiecessaiy to moisten the fust pi ess- 
cake and submit it to a second piessiue, whereby a thui wateiy 
juice 19 expiessed Aftei bavuig been pi cased twice, the cake that 
13 left should amount to not moio than 17 pei cent of the oiigiual 
loots , hence, allowing 4 pei cent for ligneous tissue, &c , only 
about 13 pel cent of whtei, sugar, and soliiblo salts, ice , lemain 
in the refuse Foi the system of contuiuous piessiua pi esses ana 
logons to the nulls employed foi cane ciuslung aie used Many 
modifications of the lolloi piosa have been niUodiioed, and, altliongli 
the best express fiom 3 to 5 pei cent less juice than the hydiaulic 
piess, they have several advantages nndoi the system loimoily 
conimou iii Fiance, which bound the makoi to letuiii piess-cake 
containing a certain pi opoi tion of sugar for use as a fecding-stufi 
on the farm In certain foims of piess the lower lollors aie per- 
foiated to allow the escape of the expiessed juice , iii some the 
loUers aie covered with india-iubbcr, so that they give an elastic 
squeeze on an extended suifaco ; aucl in othei s the pulp is caiucd 
m an endless cloth tluongh a senes of i oilers, being all the while 
subjecteil to giadually incieasing piessnie 
The diffusion piocess foi obtaining boat juice clependa on the Liffiaio® 
action of dialysis m which two liquids of difleient degiees of con process 
centration separated by a membiano toiul to tiansfuse thiough the 
membiane till equilihiiiim of solution is attained In tho beet the 
cell-walls are membianes enclosing a solution of sngai Supposing 
these cells to be brought into contact with pnio w’atei, then by 
theory, if the cells contain 12 per cent of juice, tiaiisfusioii will 
go on till an equal weight of water contains 6 pei cent of sugai, 
while by the passage of water into the cell the jnicc there is reduced 
to the same density Taking the 6 pel cent wateiy solution and 
with it treating fresh loots contaimug again 12 per cent , a 9 pei 
cent solution will be attained, which on being biought a thiul 
time in contact with flesh roots would be raised to a density of 
10 5 Thus theoretically seven eighths of the whole sugar would 
be obtained at the tliiid operation, and it is on this theory that 
the diffusion process is based. In working the process a range of 
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ten 01 tnehe clmuseis are emjilojed, eight being in opeiation 
Millie tlie otlieih aie being emptied, cleaned, and lefilled These 
diffiiseis consist of laige close upiiglit cjlindeis capable of holding 
each two oi tliiee tons of sliced roots Thej aie pno^ided Mith 
manholes aboce, peifouted false bottoms, and pipes communicating 
Mith each other, so that the fluid contents of any one can be foiced 
by piessiiie into any othei In cvoiking, puie watei from an 
elevated tank is urn into Xo 1 cylmdei, nhich contains the slices 
almost exhausted of then soluble contents , it peicolates the mass, 
and by piessuie passes into Xo 2, nheie it acts on slices somc- 
vhat iichei in jnice So it goes thiongh the senes, acguiimg 
density in its piogiess and meeting in each successive cyhndei 
slices incieasingly iichaii jiuce Befoie enteiing the last cylmdei 
the vatery juice is heated, and undei the combined influence of 
heat and piessnie the jmee vithiti the cyhndei becomes iichly 
chaiged vith siigai Xo 1 cjlindei when exhausted is discon 
nected , Xo 2 then becomes Xo 1, and a nevly chaiged c}lindei 
is joined on at the othei extiemity , and so the opeiation goes on 
continuously The jnice ultimately obtamed is diluted uitli about 
50 pel cent of vatei , but it is of a cumpaiatnelvpnie sacehaiine 
cpiality, Mith less gunimj, intiogeiious, and libious inipmities than 
accompany the juice yielded by mechanical means 
PiirifiLa If the juice obtained by any process neie a pine solution of sugai 
tion of the manufactni mg opeiations Mould be few and simjde But beet 
beet juice is at best a \eiy nuxed solution, containing much gum acid 
juice bodies, nitrogenous matter, and vanous salts These adhere to the 
sacchamie solution with the utmost obstinacy , they attack the 
sugai itself and change crystalline into invcit sugai, comiuuuicat 
iiig to it a duty brown colour and a disameeable aciid taste and 
smell To sepaiate as fai as possible the non sacchaiiiie con 
stituents and to lemove the coloiu from the juice aie tioublesonie 
tasks The pieliminaiy pimfication emhiaces tMO sets of opeia- 
tions,— fiist the tieatinent of the juice with lime and caihoiiic acid, 
secondly, filtiatioii through animal chaicoal TJiidei the old 
method of noikuig the jiuoe is fiist boiled in a coppei pan Mith 
milk of lime to the extent of from ^ to 1 pei cent of lime to the 
M eight of jiuce opeiated on The boiling seives to coagulate 
the albuminoids, while the lime foinis with ceitain of the othei 
impurities an insoluble precipitate and m pait combines Mith the 
sugai to foim a soluble sacchaiate of lime Tbe insoluble lime 
combiuatioii and the coagulum use as a scum ovei the suiface of 
the juice, and the lattei, now comparativelj cleai, is diawn offb} 
a siphon pipe, to be tieated in aiiothei vessel Mith caibonic acid 
The acid hieaks up the sacchaiate of lime and foims insoluble 
caibonate of lime, mIiicIi in piecipitatmg caiiies down fuithei 
impiuities with it Aftei settlement the deal juice is diaMii off 
and the piecipitated slime piessed in a filtei pi ess, wheieby it 
gives up the juiee it eoiitams As now commonly conducted these 
opeiations— tieating with lime and eaihonic acid— aie combined, 
aecoidiug to the method devised by Jelinek The jiuoe to he 
punfied is heated and treated with as much as 5 pei cent of lime, 
Millie eaiboiiic acid is simultaneously injected into the mass The 
juice meantmie is laised to a temperatuiojust undei boiling point 
The addition of such a large amount of hme effects the piecipitation 
of a gieat proportion of the noii-saechaime constituents of the jiuce 
The whole mass of tuibid liquid foimed by this tieatment is forced 
into a filter press, and there the hme compounds and mpuiities aie 
sepaiated with gieat lapidity from the saccliaiine juice Xuraeious 
other metbods of puiification have been proposed, and to some 
extent have met with favouiable leceptiou, but of these we can 
oulymeution that of Duhmnfaut and De Massy, m which barj'ta 
is substituted foi lime, tlieicby producing an insoluble haiiuni 
sacchaiate, and the analogous piocess of Schablei, in which stiontia 
IS employed in the same sense, producing likewise insoluble shontia 
sacchaiate The jnice, which still contains much salme and othei 
non-sacchaune mattei, is next filtered through animal chaicoal , 
tins largely lemoves coloming mattei and caiiies away a fiuthei 
proportion of the salts Charcoal filteimg is an expensive process , 
being, moieovei, a featuie of the sufeequent lefimng, many 
attempts have been made to dispense with it, and the snocess of 
the Jehuek method in producing a comparatively pine and coloui- 
loss juice has given use to hopes that it may at this stage be yet 
dispensed with 

Crystal- The next operation consists in concentiatnig the compaiatively 
lization pure but thin and watery juice, —a woik foimeily done m open 
pans by diieet flung, but now earned out m closed \essels, in which 
the vacuum pan puuciple of boiling is brought mto play The 
appaiatiis consists of a seues of three closed vessels, hence called 
a “tuple effect,” although in some cases a two vessel apparatus 
01 double effect is employed These pans aie provided mtemally 
with a senes of closed pipes foi steam-heating, the steam from the 
boiler of the fiist passing by a pipe into the woim of the second, 
and similarly the steam fi om the second mto the worm of the thud 
when a thud pan is employed The steam whicli uses m the thud 
pan IS diawii off by a condenser and vacuum pump, and, as the 
vacuum so created acts through the whole senes, the juice is 
ciapoiated and concentrated at a compaiatively low temperature 


by the agency of the steam suppjlied to the fiist pan The juice 
mcieases in giaiity as it is diawn from the one pan to the other, 
till by the time it is urn off from the third cjlmdei it has attained 
a concent! ation icpiesenting agiavity of about 25 Banme This 
concentrated jmee is while m a heated condition filteied through 
flesh chaicoal, from which it comes leady foi boiling down to 
oijstallization To bung the dense jnice to the cijstallizing poinn 
It is nectssaiy to eonduct the evapoution at the lowest possible 
tempeiatuie High tempeiatuie mcieases the unciystaliizable at 
the expense of the ciystallizable portion, and burns some propoition 
into caiamel, which daikens the liqmd anil the lesulting sugai 
cijstals Boiling down at low tempeiatuie is eflected by the use 
of the \acuum pan, a closed glohiilai vessel in which hy the aid of 
a condense! and an pump a vacuum is maintained over the boiling 
juice and the boding point is loweied in proportion to tlie decrease 
ot au piessuie In vacuum pan boilmg the thick juice may simply 
be coiiceutiated to that degiee of density from which, on cooling, 
the ciystals will foim, oi the ciystals may be allowed to separate 
flom the mothei liquoi in the pan while the boiling proceeds , 
these cijstals, foiuiiiig nuclei, mciease in size from the concentra- 
tion of flesh eliaiges of juice added flom time to time By this 
method the boiled down juice as it leaves the pan consists of a 
giamy mass of crystals floating m a fluid sjiup Aftei bemgSepaia 
allowed to cool, the mass is fed into the chum oi basket of a cen-tion of 
tiifugal niachme, which by its lapicl rotation separates the fluid cijstaK 
molasses from the ciystals, duvmg the liquid portion through the from 
meshed w'all of the basket Foi furthei cleaning of the civstals molasses, 
fiom adherent syiup a small quantity of eithei water oi pure syrup 
IS added to the dium, and is likewise foiced through the sugar 
cijstals by centiifugal action Steam also is employed loi cleaning 
tbe ciystals whilst m the centiifugal machine The syiup flom 
the first: supply of sugai is letunipd to the vacuum pan, again 
boiled, aud tieated as above foi a second supply of less piue sugai , 
similaily a thud supply is yielded by the diainiugs of the second 
The molasses flom the thud supply is a highly impuie unxtuie ot 
ciystallizable and invert sugai, potash, and othei salts, smelling 
ami tasting poweifully of its beet ongm Many methods ha\e 
been tiled to lecovei the laige amount of sngai contuned in this 
molasses Tliat most exteiisivelv employed is the osmose piocess 
ougmated hy Dubumfaut, in which, by the application of a dnalysei, 
it is found that the salts pass through the membiaiie inoie lapidly 
than docs sugai The elution process of Scheiblei, wducli depends 
on the foimatiou of a sacchaiate of lime, aud the moie recent 
stiontia piocess of the same chemist, in w’lnch a stioiitiate ol lime 
IS foimed, are also much employed Aiiothei means of utilizing 
the molasses consists iii feimenting and distilling flom it an im 
puie spmt foi iiidustual pin poses 

Sttqar JSeJimng —Sn^i‘iebxiQia deal indiffeiently w'ltli law eana defining 
and beetroot sugais which come into the maiket, and by pieeisely 
the same senes of opeiations The siigai is hist melted in chaiges 
of 5 01 6 tons 111 Sfoie-Mjw,— east iron tanks fitted with mechanical 
stirieis and steam-pipes for heating the watei The solution called 
liqiio) is brought to a ceitain degiee of gravity, from 25 to 33 
BaumA and foimeily it was the piactiee to tieat it, especially when 
low qualities of sugar weie opeiated on, ivith blood albumen The 
hot liquoi is next passed through twilled cotton bags encased in a 
meslimg of hemp, through which the solution is meeliaincally 
stiaiiicd From 50 to 200 of these filteis aie suspended in close 
chambers, m which they aie kept hot, from the bottom of a pei- 
foiated uoii tank, each peifoiation having undei it a bag These 
hags have flom time to time to be taken ofi foi cleaning out and 
washing From the hag fiJtei the liquoi is passed foi decoloiizing 
thioiigh beds of animal chaicoal enclosed in cisterns to a depth 
of flom 30 to 50 feet, the sugai being leceived into tanks for con- 
centiation ui the vacuum pan In that apparatus it is “boiled to 

S ;,” and the treatment is vaiied accoulmg to the natuie of the 
led sngai to ho made To make loaves small crystals only 
ate foimed in the pan, and the gianulai magma is luii into steam- 
jacketed open pans and raised to a tempeiatuie of about 180° to 190° 

Fahi , which liquefies the giaiiis The hot solution is then cast 
into conical moulds, the foim of the loaf, ni which the sugai as it 
cools ciystallizes mto a solid mass, still suiiouiided and mixed with 
a syiiip containing coloined and othei impuiities Aftei thorough 
settlu^ and crystallization, a plug at the bottom of the mould 
IS opened aud the syiup allowed to Jiam away To whiten the 
loaves they aie tieated with successive doses of satuiatecl syiup, 
ending with a syiup of puie colouiless sugai These doses are 
ponied on the cppei side of the cone, and, peicolatmg down through 
the porous mass, cany with them the impuie gieeii syrup which shll 
may adheie to the crystals The liquor which obstinately remams 
in the mteistices is diiven out by suction or centiifugal action j 
the loaf IS rounded off, papered, and placed lu a stove for drymg 
The syiup which drams from the loaves is sold as golden syiup. 

When lefined ciystals aie to he made the contents of the vacuum 
pan are passed into the centrifugal machine , the syiup is then 
driven off hy rotation, and the crystals purifieci eithei by adding 
pure syiup to the revolvmg basket or by blowing steam thiongh it 
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There are numcions modified aail subsidiaij piocesses connected 
mth lefinmg, as. nell as with all blanches of the sugai uidubtiy, 
regarding -fthich it is not possible heie to entei into detail The 
indubtiy IS essentially piogiescive and subject to many changes 
Sorghum Sopohum Stjove — The stem of the Guinea com oi soighum 
angar {Sonjhimi laeiliauitiun) Ins long been Lnoiiii m Clima as a soiiice 
of sugar, and the possibility ol cultivating it as a iival to the 
sugai cane and heetioot has attiacted much attention m Ameiica 
The soighum is haidiei than the sugai cane , it conies to matin ity 
in a season , and it letains its mavimiira sugai content a considei- 
able time, gii mg oppoitumty foi leisuielj harvesting The sngai 
IS obtained by the same method as canc sugar The cultivation of 
soighum sugar has not found much faiom in the TJniteil States, 
the total yield fiom that source m 1885 did not exceed 600,000 Bi 
Maple MilPLE Sugau —The sap of the lock oi sugai maple, Atci sat- 
sugar dial mwn, a laiga tree gioinng in the United States and Canada, 
jields a local supply of sugar, ulnch also occasionally finds its nay 
into commeice The sap is collected m spung, just hefoie the 
foliage develops, and is procured by making a notch oi bonng a 
hole m the stem of the tree about 3 feet fiom the ground A tiee 
may yield 3 gallons of juice a day and continue flomng foi six 
iveeks, but on an avciage only about 4 lb of sugai aie obtained 
fiom each tiee, 4 to 6 gallons of sap giving 1 lb of sugar The sap 
is purified and concentiated in a simple mannei, the whole woik 
being earned on by faimeis, uho themselves use much of the pio- 
duct foi domestic and culinaiy puiposes Tlie total pioduction of 
the United States langes from 30,000,000 to 50,000,000 lb, pun 
cipally obtained in Yeimont, New Yoik, Olno, and Pennsylvania 
In Canada also a consul ei able quantity of maple sugai is collected 
foi domestic use 

Palm P 4 .LM Sugar — That which comes into the Emopean maiket as 
sugar jaggeiij or Uiaiu is obtained fiom the sap of seveial palms the 
vild date {Thcenu syhesins), the Palmyia [Bm assus jlMhfoi mis), 
the cocoa nut {Oocos imci/aa), the gomuti (Aienga sacUianfua), 
and others The principal souice is Blmnx sghesd is, which is 
cultivated m a poition of the Ganges valley to the noitli of Cal 
cutta The tiees aie leadyto yield sap when five yeais old, at 
eight yeais they are matuie, and continue to give an annual supply 
till they leach thiity yeais The collection of the sap (toddy) 
begms about the end of Octobei and continues, dmiiig the cool 
season, till the middle of Pebniaiy The sap is diawn off fiom 
the uppei gloving poition of the stem, and altogethei an aveiage 
tiee will run m a season 850 lb of toddy, fiom which about 35 lb 
of law sugar— jaggeiy — is made by simple and iiide piocesses 
Jaggery pioduction. is eiitnely m native hands, and the gieatei 
pait of the amount made is consumed locally, it only occasionally 
leaches the Emopean market 

Starch SriPCH Sugar —Tins, known m commeice as glucose oi giape 
sugar sugai, an abundant constituent of sweet fiiuts, &o (see p 623 above), 
is artificially elaboiated on an extensive sede fiom staich The 
indnstiy is most largely developed in Geimany, wlieie potato staich 
is the laiv mateiial, and in the United States, Indian com staich 
being theie employed The starch is acted on by a weak solution 
of sulplniiie acid, whereby soluble staich is loimed, -which ulti- 
mately results m a inixtiue of glucose and dextiose in vaiying 
propoitions, constituting the staich sugai of commeice The 
opeiations embiaee the boiling of the staich -with water containing 
the leqmsite piopoition of acid, the neiitxalization of the acid uith 
lime, and the formation of a piecipitate of sulphate of hme, ivliich 
is sepaiated by filtiation in a filter piess The filteied liquid is, 
vhen necessaiy, depiived of colour by passing it thiough a bed of 
animal charcoal, and then it is concentrated to a density of fiom 
40 to 45 Baume m a vaciuim pan If the lesnltuig syiup contains 
little dextiin it will on cooling slowly solidify into a gianiilai con- 
eietionaiy mass , but if much devtim is pie&ent it icmains m the 
condition of a sjuip Staich sugai is veiy laigely used hy bieweis 
and distilleis, and by liqueur makeis, confectioneis, and otheis 
for making fimt and other syiups Burnt to caiamel, it is also 
employed to colotu beveiages and food substances As an adul- 
teiant it is laigely employed in the honey tiade and for mixing 
with the moie valuable cane sngai In 1885 theie weie about 
fifty factoiies in Geimany engaged in staich sugai making, in 
ivliich 10,000 tons of hard sugai, 20,000 tons of syiup, and 1250 
tons of "colom ” weio made. 

Commerce 

Com- At the pieoent time, judging by the amount sent to the maiket, 
meice cane and beet sugais aie pioclueed lu about equal amount, but, 
Ellice vast quantities of cane sugar aie giown and consumed in 
India, Cliina, and othei Eastern couiitiies ot which ve get no 
account, theie cannot be a doubt that the annual production of 
cane far exceeds that of beet sugai Still, as a gio-R'-tn of not moie 
than foity yeais, the dimensions to which the beet sugar tiade has 
attained are ceitainly lemaikable But these dimensions would 
not have been so suddenly attained had it not been foi the system 
of piotection established in the pioducing eouutnes and of bounties 
paid to the beet manufacUueis on expoitnig then produce The 
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United Kingdom is the only open maiket for sugar, which is con- 
seqiieutly sold theie at an uiipiecedentedly lov puce The follou - 
ing table shows the relatiie pioportioiis of the beet and the cane 
sugar tiade and the piincipal soiuces of the supply foi 1880 85 — 



18S0 SI 

18S1 S2 

1882 88 

1883 84 

1884 85 

1 Brrr Sugar 

Tons 

Tuns 

Tons 

Tons 

Tons 

German empire 

514,223 

644,776 

848,124 

086,000 

1,155,000 

Au'atiia Hungary 

498,032 

411, Olj 

473,002 

446,000 

058,000 


333 014 

303,260 

425,104 

474,000 

303,000 

Russia and Poland 

2jO,000 

308,770 

284,001 

308,000 

387,000 

Belgium 

oS,o26 

7i3jl3b 

82,720 

107,000 

88,000 

nollami and otliei 






countries 

30,000 

so ooo 

35,000 

40,000 

50,000 

Total 

1,1-74,045 

1,860,071 

2,147,031 

2,361,000 

2,546,000 

2 CA’m Sut AE 






Cuba 

484,000 

500,300 

485,000 

560,000 

027,800 

Porto Bieo 

57,100 

80,000 

70,000 

05,000 

60,000 

Tnmdad 

45,000 

53,400 

54,000 

59,800 

65,700 

Barbados 

4o,000 

53,000 

52,000 

56,000 

60,700 

Jamaica 

17,000 

27,000 

25)000 

20,000 

18,000 

Antigua L St Kitt’s 
Martiijiq,iie 

10,800 

23,000 

16,000 

23,000 

20,000 

42,000 

47,800 

46,800 

40,400 

38,800 

Guadeloupe 

43,000 

57,000 

52,000 

55,000 

41,200 

Deiiierata 

02,300 

124,200 

117,000 

126,000 

96,000 

Reunion 

27,100 

25,000 

84,000 

37,800 

37,000 

Mauritius 

110,000 

118,000 

116,700 

120,400 

128,000 

Jaaa 

210,600 

273,000 

283,600 

311,400 

380,000 

British India 

45,000 

60,000 

87,000 

60,000 

45,000 

Brazils 

344,000 

304,400 

218,000 

850,000 

230,000 

Manila, Cebu, Iloilo 

100,000 

151,500 

211,600 

123,000 

203,400 

Louisiana 

121,000 j 

71,400 

185,300 

128,400 : 

94,500 

Peru 

40,000 

40,000 

81,000 

25,000 I 

35,000 

Egypt 

1 32,000 

20,000 

21,000 

30,000 

40,000 

Total 

Beet and Cane 

[ 1,079,000 

2,044,000 

2,056,000 

2,210,100 

2,260,100 

3,754,445 , 

3,004,074 

4,203,031 

4,571,400 

4,806,100 


The lelative values of beet and of a low quality of law cane sngai 
foi 1879 86 ate shown in the following table — 
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1879 

1880 

1SS1 

1882 

ISS? 

1884 

1885 

1886 

IJnclayed Manila (taal) 
on spot 

Qciinan beet , basis 88 
pei cent fob 

S cl 

14 8 

21 3 

3 d 

15 3 

22 3 

s d 

15 0 

22 9 

s cl 
13 11) 

22 0 

s d 

12 0 

20 2 

s d 

10 0 

11 0 

s d 

10 01 

14 Oi 

s d 

9 10} 

13 1 

Aveiage Puce of the Pourteoii Yeais 1872 to 1SS5 
Unclayed Manila (taal) 14s Hid paiewt 

Geiniaubeot, basis 88 pel cent fob 21-, (ijd ,, 

Piiop, August 1886 

Ss 3d ppi ewt 
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STJGrAR-BIRD, tlie English name commonly given in 
the West India Islands to the vaiions members of the 
genus Cetthwla (geneially legaided as belonging to the 
Family Coerehdss'^) fiom their habit of frequenting the 
curing-houses wheie eugai is kept, appaiently attracted 
tlmhex by the swaims of flies These little birds on ac- 
count of their pietty plmnage and then familiaiity are 
usually favourites They often come into dwelling-houses, 
wheie they pieserve gieat coolness, hopping giavely fiom 
one piece of fuuutuie to anothei and caiefully exploring 
the siiuounding objects -with uitent to And a spidei oi 
insect In then figure and motions they leinind a noithein 
naturalist of a hTuthatch, -while their coloiation — black, 
yello-w, olive, giey, and -white — recalls to him a Titmouse 
They geneially keep in pans and build a domed but un- 
tidy nest, laying therein three eggs, -white blotched with 
rubty-red Apart fiom all this the genus picsents some 
points of great interest Mr Sclater (CniJ .5 A? Museum, 
XI pp 36-47) recognizes 18 “species,” therein following 
Mr ]Ridgway(P? oc Xf B Nat Mmmoi, 1886, pp 26-30), 
of which 3 are continental with a joint lange extending 
fiom southern Mexico to Peru, Bolivia, and south-eastein 
Brazil, while the lemainmg 15 are peculiai to certain of 

1 Known m Piencli as Guit-guits, a name used for them also by 
some English -wiiteis Tlie Gnitguit of Hernanclez {Her Medic N 
Bisp Thesaurus, p 66), a name said by liim to he of native origin, 
can baldly be deteimined, though thought by Montbeillard {Ihst 
Nat Oiseau'c, v, p 529) to be what is now known as Cocreba cwrulea, 
hut that of latei wiiteis is 0 ayanea. The name is piobably onomato- 
poetic, and veiy likely analogous to the “Quit” applied m Jamaica 
to aeveial small buds 
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tlie Antilles, and several of tliem to one island only Thus 
C cahoti IS limited, so far as is known, to Cozumel (off 
Yucatan),^ C tucoloi to Old Providence, C flaveola (the 
type of the genus) to Jamaica, and so on, while islands that 
are in sight of one another aie often inhabited by diffeient 
“species ” Further leseaich ib required, but even now the 
genus furnishes an excellent example of the effects of iso- 
lation in breaking up an original form, while there is com- 
paiatively little differentiation among the individuals which 
inhabit a large and continuous area The non-appeaiance 
of this genus in Cuba is very remarkable ( i n ) 

SUGDElSr, Edward Buetedtshaw S'ee St Leonards, 
Lord 

SUHL, a manufacturing toivn in an isolated portion of 
Prussian Saxony, is i)ictuiesc{uely situated on the Lautei, 
on the southein slope of the Thuringian Forest, 6^- miles to 
the north-east of Meiningen and 29 miles to the south- 
west of Erfurt The aimouiers of Suhl are mentioned as 
early as the 9th century, but they enjoyed their highest 
vogue from 1550 to 1634 The knights of south Germany 
especially prized the swords and armour of this town, and 
many of the weapons used in the mediaeval campaigns 
against the Tuiks and in the Seven Years’ TVar are said to 
have been manufactured at Suhl Its old popular name 
of the “ armoury of Germany ” is more appiopiiate, how'- 
evei, to its past than to its present position, for, already 
seriously crippled by the ravages of the Thirty Years’ War 
and by fieciuent conflagrations, it has suffered considerably 
in more modern times from the competition of other towns, 
especially since the introduction of the needle-gun It 
still contains, however, large factories foi firearms (mihtary 
and sporting) and side arms, besides iron-works, machine- 
works, potteries, and tanneries The once considerable 
manufacture of fustian has declined A brine spring 
(Soolquelle) at the foot of the neighbouring Domberg is 
said to have given name to the town The population 
in 1880 was 9937 and 10,605 m 1885 Suhl, made a 
town in 1527, belonged to the early pnncipahty of Heniie- 
beig, and formed part of the possessions of the kingdom 
of Saxony assigned to Prussia by the congress of Vienna 

SUICIDE The phenomenon of suicide has at all times 
attracted a large amount of attention from moralists and 
social investigators Though of very small dimensions, 
even in the countries where it is most prevalent, its exist- 
ence IS rightly looked upon as a sign of the presence of 
maladies in the body pohtic which, whether remediable or 
not, deserve careful examination To those who look at 
human affairs from a theological standpoint, suicide neces- 
sarily assumes a graver aspect, being regarded, not as a 
minute and rather obscure disease of the social organism, 
but as an appalling sign of the tendency of man to resist 
the will of God Compare Felo de Se As a great 
number of persons are, either directly or induectly, under 
the influence of the theological bias, and as the act of 
suicide IS m itself of a striking chaiacter to the imagma- 
tion, the importance of the phenomenon from a sociological 
point of view has been to some extent exaggerated, especi- 
ally in those countries of the Contment where suicides are 
most numerous Moreover, the matter has dtuing the 
last twenty years become of direct interest to the Govern- 
ments of those countries where the whole able-bodied male 
population are more or less under the control of a mihtary 
organization, for, rightly or wrongly, a portion of the 
recent considerable increase in the suicide rate of Prussia, 
Saxony, Austria, and France is attributed to dislike of 
military service It may be observed in passing that the 

1 In tlie article Birds (m p 749) attention was drawn to what was 
then believed to be a fact — namely, tliat the form fonnd m this 
island was identical with that which inhabits the Bahamas , hut now 
the two forms are regarded as distinct 
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suicide rate among soldiers is high in all countries. Great 
Britain not excepted, as was shown by Mr W. H Millar 
m the Jouinal of the Siati&tical Society ^ vol xxxvii , 1874, 
and moie recently by Di Ogle in the same Jouinal, vol 
xlix (March), 1886 As enlistment is voluntaiy in the 
United Kingdom, the alleged dislike to conscription can- 
not be the sole cause of the high rate prevaihng in some 
of the Continental states Before lef erring to the more 
general chaiactenstics of suicide, it will be well to fuinish 
some idea of its magnitude in i elation to the category of 
social phenomena to which it belongs, namely, death The 
following tables aie constructed foi this puipose The 
first (I ) gives the absolute number of cases of suicide as 
officially stated m a niimbei of countiies for a senes of 


I StatcmciU of the Nitmlei of Cases of Suicidt, tn tlie P? mcipal Coun- 
tnes of Eui ope duiwig the undo mentioned Penods and Ycais 


Periods 

Sweden 

Norway 

S 

s 

3 

P 

Englaud 

and 

Wales 

Prussia 

Belgium 

§ 

1 

1 

Is 

1 

P 

1 

li 

4a 

1 

1836 40 

214 

113 

272 

907 

1471 

183 

2,574 




264 

623 


1841-45 

212 

138 

30(1 


1642 

123, 

2951 



247 

340 

595 


1846 oO 

229 

IjO 

341 


1090 

126; 

3446 


18,1 

218 

373 

1774 


1851 55 

253 

154 

402 

1025 

2075 

160 

8689 

IjO 

loe 

27o 

496 

666 


1856 oO 

211 

145 

446 

1310 

21j2 

21£ 

4002 

170 

144 

332 

509 

1799 


ISol 65 

801 

141 

1481 

1343 

2247 

221 

14700 

189 

1178 

1384 

001 

1051 

1718 

1S06 

309 

121 

443 

1320 

2485 

2 I 0 

5119 

189 

244 

410 

704 

1205 

588 

18b7 

371 

181 

461 

1316 

3625 

365 

,5011 

198 

270 

471 

752 

1407 

753 

ISOS 

366 

130 

49i 

1j08 

3058 

37f 

,5547 

212 

288 

441 

800 

1566 

784 

1869 

356 

131 

462 

1588 

8544 

25'( 

.5 'll 4 

221 

251 

430 

710 

1375 

m 

1870 

369 

148 

486 

1554 

3270 

385 

4157 

19o 

247 

4d9 

657 

1510 

788 

1866 70 

354 

133 

472 

1459 

3816 

810 

4989 

203 

259 

442 

725 


739 

1871 

321 

128 

505 

1425 

3135 

,367 

4490 

244 

238 

419 

653 

2040 

8,8(1 

1872 

309 

132 

404 

1514 

3457 

350 

5275 

219 

258 

405 

6S7 

2194 

890 

1873 

337 

126 

439 

1518 

3345 

377 

5626 

210 

804 

447 

723 

2463 

075 

1874 

394 

99 

430 

1502 

3490 

37r 

5617 

244 

283 

4o0 

723 

2017 

1015 

1875 

370 

144 

394 

1601 

3432 

330 

5472 

220 

384 

469 

745 

2741 

022 

1871 75 

347 

120 

445 

1544 

3368 

862 

5266 

281 

Iw 

486 

706 

2411 

928 

1876 

409 

142 

607 

1770 

4448 

430 

5804 

2(.9 

343 

522 

981 

3870 

1024 

1877 

430 

130 

530 

1609 

4563 

470 

6878 

291 

324 

650 

1114 

3598 

1139 

1S78 

411 

132 

544! 

1704 

4092 

490 

6434 

317 

42j 

674 

1126 

8480 

1168 

1879 

438 

141 

6051 

2035 

4881 

653 

0496 

809 

380 

750 

1121 

8469 

1225 

1880 

384 

121 

400 

1979 

5034 

691 

6038 

888 

371 

682 

1171 

3049 

12()1 

1876 SO 

414 

134 

616 

1849 

4784 

509 

6260 

805 

369 

656 

1108 

8616 

1101 

1881 

384 

123 

495 

1055 1 

5159 

550 

6741 

806 

848 

695 

124S 

3504 

1813 

1882 

482 

136 

505 

1965 

6312 

596 

7213 

283 

[ 

724 

1128 

3530 

1389 

1883 

470 

134 1 

513 

1962 

6337 i 

599 

7207 

341 



1205 

3595 

1456 

1884 

431 

J 

J 

2043 

5018 







3783 


18S1 84 

442] 

J 

J 

1951 

6205 1 
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II Statement of the Estimated Population of the undermentioned 
Countries tn the Yeais 1868, 1876, and 1882 , the Numlei of 
Deaths from Smotde and other Causes in the same Years tn the 
same Countries, and the Pioportions lo) ne ly the Deaths to the 
PomJMion tn each case ^ 

A —1868 


Countries 

Estimated 
Population 
in the 
Middle of 
the Year 

Deaths 

Nmiibei of 
Deaths per 
1,000,000 
Inhabitants 

Smeide j 

Other 

Causes 

Total 

j Suicide j 

Other ! 
Causes 

Total 

Austria 

Baden 

Bavaria 

Belgrum 

Denmark 

Prance 

Italy 

Prussia 

Saxony 

Sweden 

United Kingdom — 
England and Wales 
Ireland 

Scotland 

20,026,664 

1,453,9393 

4,750,0004 

4,961,644 

1,748,000 

38,329,617 

25,434,376 

24,069,379 

2,453,555 

4.178,080 

21,948,713 

5,465,914 

3,275,350 

198b 

212 

441 

376 

498 

6647 

784 

8658 

800 

360 

1508 

87 

123 

569,666 

39,677 

158,559 

107,180 

83,318 

916,491 

776,440 

656,070 

71,918 

87,441 

479,114 

86,098 

69,293 

571,652 

169,0006' 

107,656 

33,816 

922,038 

777,224 

668,728 

72,718 

87,807 

480,622 

86,186 

69,416 

99 

146 

93 

75 

285 

145 

31 

152 

325 

88 

161 

37 

28,401 

27,284 

33,377 

21,625 

19,015 

23,956 

30,669 

27,248 

29,316 

20,912 

21,731 

16,784 

21,163 

28,500 

27,430 

33,470 

21,700 

19,300 

24,100 

80,600 

27,400 

29,640 

21,000 

21,800 

16,800 

21,200 

158,090,121 

|lb,386 [4,050,165 

|4,066,66l[ 104 j 

26,636 

25,740 


1 Uncertain data ^ Still births are excluded 

3 Adding natural increase of 1868 to population of 1867 (Kolb) 

4 Bslaniate, deducting natural increase of 1869-1870 from ligure in census of 

1871 0 159,186 moluding still births 
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years Table II (A, B, C) lefer^ to tliiee separate years 
and shews the numbei of cases of suicide relatively to all 
the deaths and to the population foi certain countries 
The totals for the countries in question aie also given 
Table I is obtained Iroin Moiselii (Table I ) with the addi- 
tion of figures that hare been pubhshed since his work 
appeared 1 Table III gives the figmes i elating to three 
States of the Aineiican Union which have published statis- 
tics on the subject 


II B— 1876 


! 

CountriL-' 

Estimated 
Pormlation 
m the 
Jli.hlle of 
the Year 

1 Deaths 

Knmher of 
Deaths per 
1,000,000 
Inhabitants 

1 

1 ^ 


Total 

1 

11 

OS 

Total 

Aristni 

Baden 

Ba'vana 

Belgium 

Denmaik 

Fiance 

Itali 

Prussia 

Sa\on> 

Siveden 

United Kingdom— i 
England and Wales 
Irel iiul 

Scotland 

21,810,544 

1,507,1704 

5,012,300 
5,335,185 
1,803,100 
30,005,788 
27,025,825 
2j, 021,087 
2,800,0003 
4,420,713 

24,370,267 

1 5,277,544 

3,652 183 

' 2438 
200 
522 
430 
500 
oS04 
1024 
8017 
OSl 
400 

1770 

111 

131 

631, 02j 
40,0^ 

lia|348 
3b, 850 
328,270 
TOj.SOO 1 
OjG,460 

77,140 

80,025 

508,545 

02,213 

73.098 

b34,3b3 

40.323 
154, 19d 
116,787 

37,3b5 

834,074 

706,420 

600,38b 

78,121 

86,334 

510,315 

92.324 
74,129 

114 

178 

104 

82 

207 

157 

37 

181 

350 

02 

73 ! 

20 

37 

20,bS0 

20,582 

30,506 

21,818 

10,433 

22,443 

28,703 

26,340 

27,550 

10,508 

20,827 

17,270 

20,8b3 

20,800 

20,760 

30.700 
21,000 

10.700 

|22,b00 

,28,800 

35,500 

27.000 

19.000 

20.000 
17,300 
20,000 

100,001,405 

'lS,32l| 

4,006,810 

4,115, 137| no 

24,0^ 

24,800 


II 0—1882 


Countries 

Estimated 
Population 
111 the 


Deaths 


Number of 
Deaths per 
1 , 000,000 
Inhabitants 


Middle of 
the Year 

1 

ii 

S 3 

Total 

Suicide 

other 

Causes 

Total 

Austria 

22,316,507 

818 O 

6^21 

686,951 

158 

30,642 

30,800 

Baden 

1,506,206 

283 

3S,6j4 

153 ’, 152 

177 

24.223 

24,400 

Baa ana 

5,389.732 

724 

152,428 

134 

28,27b 

28,410 

Belgium 

5,655,107 

505 

113,708 

114,298 

105 

20,005 

20,200 

Denmark 

2,005,100 

513 

38,225 

88,788 

255 

10,045 

10,800 

France 

' 87,700,000 

7213 

831,320 

838,639 

191 

22,000 

22,200 

Italy 

28,506,512 

1389 

785,037 

787,326 

40 

27,451 

27,500 

Pnisaia 

i 27,700,180 

5312 

604,070 

700,291 

191 

25 , 00 s 

25,200 

Saaoii} 

' 8,040,000 

112 s 

85,100 

86,234 

371 

27,00£ 

28,870 

Sweden 

United Kingdom — 

j 4,070,115 

482 

78,024 

70,100 

105 

17,205 

17,400 

Englind and Walts 
Ireland 

, 26,415,861 

101,5 

514,089 

516,654 

74 

19,526 

19,600 

5,097,853 

105 j 

88,805 

1 88,500 

21 

17,370 

17,400 

Stotland 

j 3,785,400 

lo7 

72,822 

72,089 

44 

10,25b 

19,300 


[174,041,732 j 

23,400 

4, 178,600[ 1,202,015 

liT 

21,086 

24,120 


III Statement of ike Number of Deaths by Sitiude in the undei 
mentioned Mates of the American Union in the Years named, 
With then Projioitwn to the Pojnilation 



1 The flguies fui Austria up to ISYl, although collected by the official le 
gistiar, aie fai fiom tiustwoithy Since isM more reliable data have beeu 
obtained by the sanitary service The registrar’s llgnres for 1871 and 1872 
liar e been eon acted by Dr Neumann Spallait , those tor the succeeding years 
are the figures of the saiutary service A comparison of the returns flom the 
two official sources shows that the figures of tire latter authority are (except m 
two cases) 30 per cent giealei than the corresponding figures furnrshea by 
the formei a Ist December 1875 3 2,760,58b In 1876 

i Population calculated fioiri av eiage vnuual increase since 1880 


The fiist featuie which appeals proiiiiiiently in connexion 
with these tables is, as alieady obseived, the small absolute 
amount of suicide oflficially reported Tbeie is, however, 
a general consensus of opinion among those who hate 
made a special study of this branch of vital statistics, to 
the effect that the number of suicides which actually occur 
IS lathei greater than is shown by the official i etui ns This 
opinion IS based on the knottm natural lepugnance on the 
pait of those concerned to make a declaration that any 
person found dead committed suicide if his death can be 
accounted for in any other vay Continental statisticians 
think that this tendency to “ give the benefit of the doubt ” 
in cases of apparent suicide in the manner least likely to 
give pam to the lelatives and fi lends of the deceased is 
moie strongly operative in England than in othei countiies, 
— an opinion which may be faiily considered doubtful when 
we bear in mind the lemaikable diffeience between the two 
sets of official figiues foi Austria It is not, however, main- 
tained that the mimbei of suicides is much undei stated, 
even in England, at any late of late yeais It may be 
obseived that the information on the subject in any coiintiy 
cannot be much relied upon for yeais pievious to 1850, at 
the eailiest, and inevious to 1860 for the United Kingdom 
Peiha^is an exceiition may be made in favour of the figiues 
foi Noiway and Sweden Differences in the mode of de- 
tei mining cases of supposed suicide in different countiies 
make it necessary to be veiy careful in preimiing “intei- 
national” statistics of siiicido The lemarks made by Dr 
Ogle in the papei already refeiied to aie worth careful 
attention He says “I have been tempted to compaie 
the English figures with those of foieign countiies I have, 
however, rrgiclly abstarned from dorng so Those who have 
read the laborious treatise of Moiselli on suicide, and have 
noted how heterogeneous m form and how unequal in 
numciical efficiency W’eie the inateiials from difteient coun- 
tiies with w’hich he was forced to be content, will, I think, 
agree with me that it is at present moie cs&cntial that 
statisticians should look to the accmacy and sufficiency of 
the 1 etui ns of then own several countiios than that they 
should indulge in piematuie compaiison ” The tables 
given above are not conceived in a spirit coiitraiy to these 
judicious observations, but aie moiely intended to supply 
indications of the genoial nature of the phenomenon as met 
with in diffeient countiies Those who wish to inquire 
moie fully into the inattei w’lll find all the available infor- 
mation in the woiks of Morselli and Legoyt 

It is quite admissible, subject to the above reservations, 
to point out biiefly, and if possible to explain, the leading 
fcatmes brought into lelief by the tables It will be seen 
that from 1868 to 1876 suicide inci cased in all countiies 
for which letmns were available in both yeais, not merely 
in number, but iclativoly (except Denmaik, Prussia, and 
Scotland) to the population, and the figures for the years 
subsequent to 1876 do not show any improvement in this 
respect It wall also be obseived that the figuics for the 
United Kingdom and Italy are low, those for Austria, 
Bavaiia, Belgium, and Sweden model ate, those for Prussia, 
Baden, and France high, and those foi Saxony and Den- 
mark very high Attempts have been made to account 
foi these diffeieiices by considerations dciived fiom (1) race, 
(2) climate, (3) density of population, and other circum- 
stances , but it cannot be said that any satisfactory result 
has been obtained fiom these investigations, owung no 
doubt to the fact that the phenomenon is too minute to 
furnish numbers laige enough for the piopei application 
of the statistical method Investigations into certain other 
points have been moie successful, such as the relative pro- 
portions of the two sexes as regards numbei of suicides, 
the relation of the numbei of suicides to the age scale (see 
Population) of the population, and also the distiibution 
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of the caseb of .smcide over the months of the yeai Most 
■valuable inquiiies have also been made into the distribu- 
tion of suicides with regard to occupation, vsith results 
■w'hich appear to show that suicide is more prevalent among 
the educated than among the illiterate classes For the 
suicidal tendency in insanity, see vol xiii pp 105-6 

— It %Yill have been obseived that, apait fiom fluctuations in 
paiticulai yeais, the vaiious eountiies niuntain faiily eoustant re- 
lations to one anothei as legaids number of suicides The senes of 
numbers in Table I is faiily legulai, m each countiy usually in- 
creasing as the population mcieases, but in seveial eases faster 
The piopoition of iemale to male suicides is also faiily constant, 
so far as evpeiience has hitherto gone Bioadly speaking, female 
suicides aie never less than 15 per cent and neaermoie than 30 
of the average annual numbei of suicides in any countiy lu 
England the pioportion is high, having diumg the peiiod 1863 76 
aveiaged 26 pei cent In Fiance the rate is neaily as high, though 
it appeals to have been decieasing of late In Piussia and most 
Geiman states the rate is under 20 pei cent Foi fuithei details 
lefeience may be made to Morselli, and foi England and Wales to 
Di Ogle’s paper alieady mentioned 
Ag>' — The influence oi age on suicide shows consideiable legu- 
laiity lu each countiy fiom yeai to ye.u, and a ceitaiu degiee of 
similauty m its effects is perceptible in all countiies Moiselli 
gives a numbei of tables and diagrams, a study of which indicates 
a vaiiety of mteiestiug featuies The observations already made 
as to the minuteness of the whole phenomenon in lelation to the 
social oigamsm must be paiticiilaily home in mind in drawing 
conclusions from investigations which involve the breaking up ot 
niiiiibeis already small into paits It is tiue that, by adding to 
gether the coiiesponding figures foi a senes of yeai s, fairlylaige 
numbei s may be obtained, even foi those paits of the age scale 
■which, in auy single yeai, yield only one oi two cases of suicide, 
or even occasionally none But this mode of obtaining an enlarged 
image of the age scale of suicide must be emiiloyed with caution, 
since there may have been changes in the tendency to smcide, in 
the age scale, and lu the occupations of the people duiing the peiiod 
Di Ogle has prepared a table (IV ) wdiich gives as coiiect a lepie- 
sentation of the effect of age on suicide in England and Wales as 
it IS possible to fuimsh The age scale of suicide in question is 
also uuly lepieaentative of the coriespondmg age scales of othei 
countiies, though in each countiy slight vauations fiom the typical 
scale aie apparent at different parts of it 


IV Average Annitcd Suicides in England and Wales at successive 
Ago Peiiodspei million Lues, 1S5S~S3 (Ogle) 


Age 

1 Bates pel Million | 


I Rates per Million | 

Persons 

Males 

1 Females 

Age 

1 Poisons 

Males 

Females 

10 

i 

4 

8 

56 

1 251 

396 

119 

16 

28 

20 

SO 

65 

1 243 

394 

113 

20 

47 

62 

34 

75 

1S3 

306 1 

83 

25 

39 

99 

43 

86 

lie 

226 j 

46 









45 

m 

271 

loi 

All ages 

' 72 

104 1 

41 


It will be seen that, taking both sexes togetbei, the smcide late 
uses steadily and rapidly aftei the tenth year has been passed, 
attaining its ma^^iiuuin iii the period fifty-hve to sixty-hve yeaia, 
aftei which it remains almost stationary for anothei ten yeais, 
when it sinks lapidly Although no figures aie given foi any 
peiiod previous to the tenth year, Dr Ogle mentions that theie 
were actually foui cases of suicide of children, between the ages of 
five and ten duiiiig the twenty six yeais obseived Child suicide 
is apparently of moie fiequent occuireuce on the Continent than 
in the British Isles It is inipoitant to notice that the age scale 
of suicide for women is mateiially diffeient fiom that foi men If 
lepiesented by a diagiam its cuive makes a smallei angle with the 
base line than the coiiesponding emve of male smcide As might 
be expected fiom the fact that females become fully developed, 
both m mind and body, at an eailiei period of life than males, the 
suicide rate for women is lelatively veiy high dining the years 
fifteen to twenty, being in England and several othei countries 
actiiviUy higher than that foi men Compaiison between diffeient 
countiies in this respect is difficult, but the figuies given by 
Moiselli (Table xxvi in his -work) show that during the peiiod m 
question the number of female suicides mcieases with great lapidity 
m all couiitues Eegaiding the smcide of young peisons of both 
sexes, Di Ogle obseives that it is higliei than is genei ally supposed 
“Few,” he says, “would imagine that one out ot every 119 young 
men who leach the age of 20 dies ultimately by his own hand , yet 
such 13 the case ” Accoidmg to Dr Ogle’s figures, 1 out of eveiy 
312 gnls who leacli the age of 16 ultimately dies by her own 
hand 

Influence of Occiopation — The difficulty of investigating the mode 
in ■which the suicide late is affected by differences of occupation is 
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considerable Di Ogle has w ith gi eat labour w oiked out the figui es 
for males foi the six jeais 1878 83 in England and lYales He 
obtained about 9000 cases of the suicide of persons with known 
occupations , these he compared with the statement of occupations 
obtained from the census ot 1881, takmg account of the ■very con- 
sideiable vaiiety m the aveiage age of the peisons in each occupa- 
tion This piecaution was necessaiy in an attempt to asceitaiu 
whethei the peisons engaged lu any particulai occupation were 
more liable to suicide than those in othei occupations, tor the effect 
due to the occupation w ould m some cases be entiiely obliterated 
by the ejflect due to age The genei al result of Ins laboms^ was 
that the late foi soldieis is enmmously in excess of that for any 
othei occupation It is followed at a consideiable distance by inn- 
keepers and othei peisons having constant access to alcohol, — a 
fact which ceztainly suggests that an excessive use of spiiits is one 
of the principal causes ot suicide But anothei reason toi the high 
late among soldieis is certainly the fact that they have a ready 
and effective means of destuiction constantly at hand In like 
mannei the high late of suicide among medical men, chemists, and 
cliuggists may be attiibuted m pait to then familiarity with poisons 
Hardly any othei geneial mfeiences can be drawn without enteiing 
on matteis of coujectuie, except that, excluding the case of clergy- 
men, the late of those occupations which involve no seiious bodily 
labour is higher than that observed in peisons who wmik chiefly 
with then hands It is impossible to make any satisfactoiy com- 
paiison in this lespect between England and Wales and other coun- 
tiies, as the divisions of occupations in diffeient countiies aie not 
on the same plan It w ould be vei y adv antageous if some appi oach 
to a common list of occupations could be adopted by all states , but 
tlieie is little prospect ot that being lealized toi some time to come 
It IS, how’ever, satisfactoiily established that m all countries the 
suicide rate is higher foi the educated than for the uneducated 
classes 

Season — May and June are in most countiies the months ni 
which most suicides occiu , but in some countiies, such as Bavaiia 
ami Saxony, the maximum is iii July The difference between the 
waim and cold poitions of the yeai is moie maiked m female 
suicides than in male suicides, especially in Italy This is probably 
due to the fact that women show a tendency to adopt drowning 
as a mode of killing themselves, and that theie is more shrinking 
fiom a plunge into wate: in cold than in waim weathei The fact 
that the maximum numbei of suicides occuis in the hot season, 
dining which, accoidmg to Morselli and otliei Continental statis 
ticians, insanity is moie fiequent than in the cool poitioiis of the 
yeai, has been alleged as a leasoii foi the high suicide late in May, 
Jime, and July 

Modes of Suicide — The favoiuite mode of suicide iii England is 
among men hanging and among women di owning, — about one- 
thud of the suicides of each sex being effected in these modes 
respectively (Moiselli, Table xlv ) In Italy, howevei, the most 
common mode is by gunshot among meu, and aftei that by diown- 
ing, hanging being less usual A veiy large numbei of Italian women 
diown themselves, the piopoition being in some yeais ovei 60 per 
cent of the total In Prussia considerably ovei one-half the male 
suicides hang themselves, and women also make use of the lope more 
than in England The use of poison is more common among 
English women than among those of Italy and Piussia Di Ogle 
observes that women take less eaie than men to select painless 
poisons, neaily 50 pel cent of female suicides by poison in 
England dmmg the yrears 1863-82 being effected by means of 
stiychnu, veimm lallei, caibohc acid, and oxalic acid, while 60 
pel cent of the men employed piussic acid, laudanum, and othei 
compaiatively painless poisons Di Ogle, Moiselli, and othei 
wiitors have investigated the connexion between the choice of 
means and the age of suicide Di Ogle has also compiled a valuable 
table relating to method of male suicide in i elation to occupation 

The whole subject has been tieatecl exhaustively by Moiselli m his 11 Auictdio, 
Saggio di Staiistica Morale Comparata, Milan, 1879 (Eng trans , Smcide Essav 
on Comparative Moral Statistics, 1 , 0110100 , 18S1) Eeference may also he made 
to A Legoyt's Le Suicide Ancienet Moderm, Pans, 1S81 This volume contains 
iniicli interesting histoiical mattei, but is infeuor as a statistical work to that 
of Moibelli It contains, howevei, a useful bibliography of works on suicide 

Offleml Information —Accurate information regarding suicide has for many 
years been given for all the countries of which mention has been made above 
m the puhlications of their respective Governineuts Poi othei countries the 
available statistics aie ineagie, acouiate hguies having 111 many cases only 
lecently been obtained fiom Finland, Switzerland, Holland, Hungary, Cioatia, 
Spam, and thiee or four of the States of the Ameiican Union Theie aie no 
figures for the whole United States, and none of value foi any other ooiuitries 
Snell statistics as are in existence foi these countiies will be found m Conftmti 
Jnternatumahper ghAnnilSOS 55 (Rome, 18S4), published bythe Italian General 
Statisbcal Depai tiiiont 0^ HO ) 

SUIDAS, th.e autlior of a Greek lexicon His personal 
life as totally unknown and even kis date is uncertain 
He must have lived hefoie Eustathius (12th century), 
who quotes him repeatedly. Under the heading “Adam” 
the author of the lexicon gives a brief chronology of the 

^ See Stat Jour , March 1886, p 112 
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world, ending ’nitb. the death of the empeior John Zuni&ces 
Under “Constantinople” aie mentioned the emperors 
Basil and Constantine, who succeeded John Zimisces in 
975 It would thus appeal that Suidas lived in the 
latter pait of the lOth century The passages m which 
Michael Psellus (who lived at the end of the 11th century) 
are referred to are thought hy Kuster to be later interpola- 
tions, one of them is wanting in the Pans MSS The 
levicon of Suidas is arranged alphabetically, with some 
slight deviations from the strict alphabetical order It 
partakes of the nature of a dictionary and encyclopaedia, 
containing not only definitions of words hut also short 
articles on historical, biographical, geographical, and anti- 
quarian subjects It includes numerous quotations fiom 
ancient writers , the scholiast on Aristophanes in particu- 
lar IS much used Although the work is uncritical and 
the value of the articles very unequal, it contains a great 
deal of important information on ancient history and 
life It deals with Scriptural as -well as pagan subjects, 
fiom w^hich we mfei that the writer was a Chiistian 
Prefixed to the woik is a notice stating “the piesent book 
IS by Suidas, but its ariangement is the work of twelve 
learned men,” and then follow' their names 

The &st edition of Suidas was that by Demetinis Chalcondylas 
(Milan, 1499), the next by Aldus (Venice, 1514) The chief latei 
editions aie those hy L Kustci (Oanihiiclge, 1706), by T Gaisfoid 
(Oxford, 1834), and hy (J Beiuhaidy (Halle, 1834 1853) Theie 
IS a cheaji and convenient edition hy Im Bekker (Beilin, 1854) 

SULLA (138-78 bc) The life of Lucius Cornehus 
Sulla makes one of the most important chapteis in Roman 
history Both as a general and as a politician he stands in 
the foremost rank of the lemaikable figures of all time 
It was by his ability and his foice of chaiactei that Sulla, 
who had neither great wealth nor noble ancestry ^ to back 
him up, pushed himself to the front in eaily manhood, 
distinguishing himself in the Juguithine War in 107 
and 106, and being able with a good show of leason to 
claim the ciedit of having terminated that tioublesome 
war by capturing Jugurtha himself In these Afiican 
campaigns Sulla showed that he knew how to win the 
hearts and confidence of his soldiers, and thiough his 
whole subsequent careei the secret of his biilliant successes 
seems to have been the enthusiastic devotion of his tiooiis, 
whom he continued to hold well lu hand, while he let them 
indulge themselves in plundering and in all manner of 
licence “Rome’s soldiers fiom Sulla’s time,” says Sallust 
(Cat ^ 11), “began to dunk, to make love, to have a taste 
for works of art, to rob temples, and to confound things 
sacred and profane.” From the year 104 to 101 he served 
again under Manus in the war with the Cimbn and 
Teutones and fought in the last great battle near Yerona, 
which annihilated the barbarian host Marius, it is said, 
was jealous of him, and any friendly feeling there may 
have hitherto been between the two now finally ceased 
Sulla on his return to Rome lived qmetly for some years 
and took no part m politics What with his genmne love 
of letters and his love of gay company he was newer at a 
loss for amusement, and he must always have been a 
particular favourite with fashionable society at Rome In 
93 he was elected prtetor after a lavish squandering of 
money, and he delighted the populace with an exhibition 
of a hundred lions from Africa, from the realm of Ring 
Bocchus Next year (92) he went to the East with special 
authority from the senate to put pressure on the famous 
Mithradates of Pontus, and make him give back Cappadocia 
to its petty piince Aiiobarzanes, one of Rome’s dependants 
in Asia, whom he had driven out Sulla with a small 
army soon won a victory over the general of Mithradates, 
and Rome’s client-kmg was restored An embassy fiom 

^ He belonged to quite a mmor branch of the Gornehan gens 
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the Parthians now came to solicit the honour of alliance 
xvith Rome, and Sulla was the first Roman who held 
diplomatic intercourse with that remote people In the 
yeai 91, which brought with it the imminent prospect 
of revolution and of sweeping political change, with the 
enfranchisement of the Italian peoples, Sulla returned to 
Rome, and it vas generally felt that he was the man to 
head the conservative and aristociatic party Who was 
to have the command in the Mithradatic War and be en- 
trusted with the settlement of the East was the question 
of the day, and the choice lay plainly between Marius 
and Sulla The rivalry between the two men and their 
partisans was as bitter as it could possibly be Manus 
was old, but he had by no means lost his prestige with the 
popular party 

Meanwhile Mithradates and the East weie forgotten in 
the crisis of the Social oi Italic War, which bioke out in 
91 and threatened Rome’s veiy existence The services of 
both Manus and Sulla were needed, and were given , but 
Sulla was the more successful, or, at any late, the more foi- 
tunate Of the Italian peoples Rome’s old foes the Sam 
nites weie the most formidable, these Sulla thoioughly 
vanquished, and took their chief town, Bovianum But 
his victoiies were, aftei all, followed by the concession 
of the franchise to the Italian towns and communities 
generally, though an arrangement winch made them vote 
in separate tribes gieatly diminished their political powei 
and became a further source of nutation It was cleai 
that Rome was on the eve of yet further tioubles and 
1 evolutionary changes Hei armies, now recruited fiom 
the very scum of the population, had not the loyal and 
honourable spirit of foimei days, and cared only for 
licence and plunder On eveiy side it seemed that public 
life vas clemoialized and politics degraded In 88 Sulla 
was consul , the revolt of Italy was at an end , and again 
the question came to the front — who was to go to the East 
and encountei the ivailike koig of Pontus, against W'hom 
war had been declared The tribune Publius Sulpicius 
I Rufus moved that Marius should have the command , 
theie was feaiful noting and bloodshed at Rome at the 
j prompting of the pojmlai leaders, Sulla nairowly escaping 
to his legions in (Jampama, whence he maiclied on Rome, 
being the first Roman who entered the city at the head of 
I a Roman aimy Maiius now had to fly , and he and his 
party were ciiislied for the time 

SMla, leaving tilings quiet at Rome, quitted Italy in 87 
[ for the East, taking Greece on liis way, and for the next 
four years he was winning victory after victory against the 
armies of Mithradates and accumulating boundless plunder 
Athens, the headquarters of the Mithradatic cause, was 
taken and sacked in 86, and Sulla possessed himself of a 
hbraiy which contained Anstotle’s w'orks In the same 
yeai at Chasioneia, the scene of Philip of Macedon’s memoi- 
ahle victory more than two and a half ccntuiies before, and 
in the year following, at the neighboiuing Orchomenus, 
he scattered like chaff, with hardly any loss to himself, 
immense hosts of the enemy Crossing the Hellespont in 
84 into Asia, he was joined by the tioops of Fimbria, who 
soon deseited their general, a man sent out by the Marian 
party, now again in the ascendant at Rome The same 
year peace was concluded with Mithradates on condition 
that he should resign all Ins recent conquests, give up all 
claim to meddle with Rome’s Asiatic dependencies, and 
pay a considerable indemnity In fact the king was to 
be put back to the position he held befoie the war , but, 
as he raised cavils and Sulla’s soldiers wanted better 
terms and more spoil, he had in the end to content him- 
self with heing on the same footing as the other princes of 
Asia, — simply a vassal of Rome. 

SuUa returned to Italy in 83, landing at Biundusium, 
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having previously informed the senate in an official de- 
spatch of the result of his campaigns in Greece and Asia, 
and announced his presence on Italian ground He com- 
plained, too, of the ill-treatment to which his friends and 
partisans had been subjected during his absence The 
revolutionary party, specially represented by Cmna, Garbo, 
and the younger Manus, had massacred them wholesale, 
confiscated his propeity, and declared him a public enemy 
They felt they must resist hun to the death, and with 
numerous bodies of troops scattered throughout Italy, and 
the support of the newly enfranchised Itahans, to whom 
it was understood that Sulla was bitterly hostile, they 
counted confidently on success, but on Sulla’s advance at 
the head of his 40,000 veterans many of them lost heait 
and deserted their leadeis, while for the most pait the 
Italians themselves, whom he confirmed in the possession 
of their new privileges, were won over to his side Only 
the Samnites, who were as yet without the Eoman fran- 
chise, remained his enemies, and it seemed as if the old 
war between Eome and Samnium had to be fought once 
again Several Roman nobles, among them Gneius Pom- 
peius (Pompey the Great), Metellus Pius, Marcus Crassus, 
Marcus Lucullus, joined Sulla, and in the following year 
(82) he won a decisive victory over the younger Manus 
near Prcuneste (Palestima), and then marched straight 
upon Eome, where again, just before his defeat of Marius, 
there had been a great massacre of his adherents, in which 
the famous and learned jurist Mucins Scsevola perished 
Eome was at the same time in extreme peiil fiom the 
advance of a Samnite army, and was barely saved by 
Sulla, who, after a bloody and very haid-f ought battle, 
routed the enemy before the walls of Eome With the 
death of the younger hlarius, who killed himself after 
the surrender of Prseueste to one of Sulla’s officers, the 
civil war was at an end and Sulla was master of Eome 
and of the Eoman woild Then came, with the object of 
breaking the neck of the Marian oi popular party, the 
memorable “proscription,” when for the fiist time in Roman 
history a list of men declaied to be outlaws and pubhc 
enemies was exhibited in the forum, and a reign of tenor — 
a succession of wholesale murders and confiscations through- 
out Eome and Italy — made the name of Sulla for ever 
infamous The title of “dictator” was revived after a long 
period and conferred upon him , Sulla was m fact emperor 
of Eome, with absolute power over the hfe and fortunes 
of every Roman citizen There were of couise among 
them some really honest well-meaning men who looked 
up to him as the “ saviour of society ” After celebrating 
a splendid triumph for the Mithradatic War, and assum- 
ing the surname of “Felix” (“ Epaphioditus,” “Venus’s 
favomite,” he styled himself in addressing Greeks), he 
carried in 80 and 79 his great political reforms (see Eome, 
voL XX pp 761-762) Of these the main object was 
to invest the senate, the thinned ranks of which he 
had recruited with a number of his own creatures, with 
full control over the state, over every magistrate and every 
province, and the mainstay of his pohtical system was to 
be the military colonies which he had established with 
grants of land throughout every pait of Italy, to the injury 
and ruin of the old Italian freeholders and farmers, who 
from this tune dwindled away, leaving whole districts 
waste and desolate Sulla’s work had none of the 
elements of permanence , it was a mere stop-gap purchased 
at the cost of infinite misery and demoralization 

In 79 Sulla resigned his dictatorship and retired to 
Puteoh, where he died in the followmg year, probably 
from the bursting of a blood-vessel, though there is a 
story that he fell a victim to a particularly loathsome 
disease similar to that which cut off one of the Herods 
(Acts XU 23) The half lion, half fox, as his enemies 
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called him, the “Don Juan of politics,” to quote Momm- 
sen’s happy phrase, the man who cairied out a policy of 
“blood and iron” with a gum humour, amused himself in 
his last days with actois and actresses, with dabbhng in 
poetiy, and completing the Memoxis of his strange and 
eventful hfe 

Foi Sulla and his times, tlieie is his Life by Plutaich, who had 
his Memoiis foi one of hia authoiities, and theie aie veiy nuineious 
lefeiences to him in Ciceio’s wiitmgs The best and fullest 
modem account of him is that of Mommsen (vol in , bk iv ch 
8, 9) (W J B ) 

SULLY, Maximilian de BfiTHUNE, Duke of (1660- 
1641), French statesman, was boin at the chhteau of Eosny 
neai Mantes on 13th December 1560 He deiued his early 
appellation and the title of baron from the jjlace of liis biith, 
and was knowm as Eosny during the greater part of his hfe 
Some one of his numerous enemies pretended that he did 
not really belong to the illustiious family represented four 
centuries eaiher by the trouvere and warrior Queues de 
Bethune, but that his race was cleaved from Scottish 
Bethunes of no mark Theie is, however, no i eason foi giv- 
ing any credit to this stoiy Sully was a second son, his 
elder brother died when but just of age, and even before this 
his father (if his own account may be trusted) treated Maxi- 
milian (so he himself spelt his name, and not Maxiinilien) 
as an eldest son He was only eleven years old when his 
father, who was a Protestant, was presented to Henry of 
Havarre, and from that time he was moi e or less inseparably 
attached to the future king of Fiance He had a narrow 
escape on St Bartholomew’s Day, but he did escape, and 
when httle more than sixteen began to take an active part 
in the Civil Wais He distinguished himself not a little, 
especially in the character of engineer In 1583 he maiiied 
Anne de Courtenay, who, however, died in 1589, and in 
the intervals of war he lived the life of a country gentle- 
man at Eosny At the battle of Iviy, 1590, he had the 
good luck, though seriously wounded, to capture Mayenne’s 
standard As soon as Henry’s power was established. 
Sully, who, though by no means always a complaisant or 
obliging servant, had been uniformly faithful, received his 
leward in the shape of numerous places, estates, and 
dignities In 1601 he was made grand-mastei of the 
ordnance and in 1606 duke of Sully He was also practi- 
cally the king’s minister of finance dm mg the greater part 
of his reign After the assassination of his master he 
makes no further figure in history, though he survived for 
many years, saw the rise of a fai greater minister than 
himself, and did not die till (less than a year before Eiche- 
heu himself died) the 22d of December 1641, at Villebon 
near Chartres 

He had married a second time, and anecdote is not compliment- 
aiy to Ins second wife, while his daughtei, who maiiied the gieat 
duke of Bohan, also had a not unblemished reputation Sully, 
howevei, who, though deprived of (and indeed resigning) all con- 
tiol of pubhc affairs aftei Heniy’s death, retained great wealth, 
lived in what was almost a caiicatine of the stately fashions of the 
time, and busied himself lu the composition of memoiis which aie 
among the most cm ions in foim, and not the least inteiesting in 
contents, of the kind He lustiucted his secietaiies to diaw the 
hook up in the foim of an elaboiate address to himself "you then 
did this” , “you said as follows” , “ as you have been good enough 
to infoim ns, the affair went on tins wise” , and so loith And 
he not only had the book executed in this extraoidinaiy fashion 
hut had it read out to him Its title is as odd as othei things 
about it and runs thus Mimoii es des Sages et Royales (Economies 
d’Estat, domestiques, pohtiques, et miMmies de Henry le Grand, 
T Exemplavre des Roys, le Prince des Vei tns, des Amies, et des Zoix, 
et le Phre en effet de ses Peuples Frangois Et des servitudes utiles, 
ohiissances cmmnables, et administrations loyales de Mcmenilian de 
B&ihune, Vwi des plus confidans, families s, et utiles soldats et servi- 
teurs du grand Mars des Frangois Dedjieis d la France, d tons les 
Ions soldats, et tons peuples Frangois Two folio volumes were 
splendidly punted, nominally at Amsteidam, but really under 
Sully’s own eye at his ch6,teau, in 1631 , the other two did not 
appear till twenty yeais after his death As his wealth, his im- 
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peiious and guim'bling teinpei, tlie favoui -whicli lie liad eiijo}eJ 
and lus subbequent lo^si of it, joined to attiaci; oduiin,liis chaiacter 
and Ins. bookneie latlier louglilY handled iii Ins lifetime Mai 
bault, secietary to Du Plessis Moiiiay, Sullj’s chief rival, wrote a 
veiy caustic criticibm of the Mmoits, fioranhiLli, though it le 
maiiied in MS till the 19tli centui j , Tallomajit des Reiux, the 
insatiable scandal inongei, compiled a not uiiamusing but distinctly 
caluntnioiis aiticle on SniU Most of the stones it contains may 
he unhesitatingly disbelieved At the same time Siillj was by no 
means the ideally wise and good minister that he lias not iinfie- 
quently been repiesented aa being He was as faithful as a dog 
and as siuly He giasped v^ealth and place to an extent not quite 
eomjiatible with the idea of puie devotion to iiih king oi his coiintiy, 
and his jealousy of all other ministeis and ad otliei favomites was 
extuvagant and unceasing Still theie is no doubt that he was 
an excellent man of business, that, if not exactly what would be 
now called an in coruiptible minister, he made no gains not sanctioned 
by the customs of the tune, that he was inevoiable in inteifeiing 
with peculation and malveisation on the pait of otheis, that he 
opposed the luinous peisonal expenditure which was the bane of 
almost all Eiuopean monarchies in lus day, and that he did much 
both as a man of wai and as a man of peace to make Eiance stiong, 
united, and happy His literal} powei, moieovei, was fdi fioni 
small Although the fantastic foim of lus Mmioiis, aftei being 
diveitmg foi a time, glows not alittle weaiisome, they have phiases 
aiul passages of gieat vnacit}, which it is leasonable to attiibute 
to Sully himself zatkei than to lus sjiokesmen, and they show much 
giasp of admini&tiative business 

The arrangement of the MeuoDS so shocked the IStli century tint ni 174o 
the abbe de I’^eliise le aJiteil oi latlier lewnote them in the oitlmaiy fnim of 
nanabve Tins text has of eouise no interest, the piopei veisioii with the 
co’iimenLar} of Mubault may be found m tbe collootion of Michaud, and 
Poujnulat (vols xvT and XV 11 ) 

SULMONA, or Solmona, a city of Italy, m the jirovince 
of Aquila (Abruzzo TJIteiioie), now reached by a branch 
Ime fiom the railway between Pescara and Aquila, lies, at 
a height of 1575 feet above the sea, at the junction of the 
Vella with the Gizio {a tubutary of the Pescaia), which 
supplies water-power to its paper nulls, fnlling-rmlls, copper- 
woiks, &c Besides its cathedral (S Panfilo), rebuilt by 
Bishop Waltiier of Ocre (Fredeiick II ’s grand chancoUoi) 
in 1119, and seteial times remodelled in the 15th and 16th 
centuries, Sulmona has in Santa Maria della Tomba a good 
example of puie Gothic, and m Corpus Domini a stniang 
instance of the vaganes of Gothic in its decay The coin- 
miinal buildings are half Gothic, half Renaissance A 
statue of Ovid, the most celebrated native of the city 
(which also gave butli to Innocent VII ), stands in fiont 
of the cancellaria In the vicinity of the town is Monte 
Morione, where Celestine V lived as a heimit and founded 
a inonasteiy of “ Celestines,” which remained till 1870, 
when it w'as tiansformed into a pemtentiaiy Tbe popu- 
lation of Siilmona was 12,594 in 1861 and 14,171 in 1881 
(commune, 17,601) 

Siilmo, a city of tlie Peligni, is flist mciitioiietl eluting the Second 
rmiiQ Wai (211 bo) It became a Eoman colony luobably in the 
reign of Augustus, and as a municipinm it continued to flomish 
thioughout tlio empue Cluilos Y elected it into a pimeipality, 
wliioh he bestowed on Cliailes Lannoy of “Pavia” celebiity It 
nltimatel} passed to the Como and Boi gheso families Tbe bisliopiie 
IS known as tliat of YalvJi and Sulmona 

SULPHUR ^ The sulphui mineials, which are veiy 
numeious and varied, ariange themselves under three 
heads, — (1) metalhe sulphates, of which hydiated sulphate 
of lime, CaSO^ SHgO, gypsum, is the most abundant, 
(2) metalhe suipkdes, a numeious family, including the 
niajoiity of metallic ores, of which, however, only iron 
pyutes serves as a source for sulphur, (3) elementary 
stilpliur In tbe organic world we meet with sulphur 
everywheie, this element forming an essential (though 
quantitatively subordinate) component of the albumenoids, 
a class of compounds contained in all vegetable and a.Tnmn.1 
structures Of oigamc materials rich m sulphur we may 
name animal hair (containing about 4 per cent ) and the 
essential oils of the onion, garlic, and mustard 
^ This, cliemical element has already been tieated lu its scientific 
aspects under CFFUttSTHY (vol v p 498 s{t ) The present a tide is 
intended to supplement what le tlieie given, in the direction chiefly 
of practical applications 
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This occurs as a mmeial chiefly in the Ujiper Miocene 
deposits and in the Flotz, associated in geneial with 
gypsum, massive hmestone, and marl Commercially im- 
portant deposits are found in Sicily (provinces of Caltanis- 
setta, Girgenti, Catama), Italy (Lateia and Scrofano, pio- 
vince of Rome), Spam (Teruel and Aicos), Fiance (dept 
Vaucluse), Transylvania, Poland (Swoszowice near Cracoiv), 
and Germany (Liineburg, in Hanovei) The exhalations 
of volcanoes include, as a iiile, sulphurous acid, SO 2 , and 
sulphuretted hydiogen, H^S, which two gases, if moist, 
leadily decompose each other into water and sulphur, — -a 
ciicumstance which accounts foi tlie constant occurrence 
of sulphur in all volcanic di&tiicts Mt Pin ace in Colombia 

wears a cap of sulphur (derived from its own crater) which 
accumulates at the late of about 2 feet pei annum, — 
its supeificial aiea amounting to 1435 square yaids The 
solfatara at Bahara Saphinque on the Red iSea is said to 
yield 600 tons of sulphui annually The molten sul[)liiu 
discharged from the crater of the Alaghez in the Armenian 
highlands foi ms solid exciescences, which the natives dis- 
lodge fi om then inaccessible positions by means of iifle- 
shots A sulphui deposit neai the Borax Lake in Calif 01 nia 
IS estimated to contain 20,000 tons Most of the sulphui Sicilian 
01 hiimstone of commeice comes fiom the iich fields ofi>iilpbur 
Sicily, wheie m 1884 the annual piodiiction had almost 
leached 400,000 tons The mode of mining theie adopted 
IS by a network of hoiizontal galleries (tunnels) diiven 
through the deposit , the solid sqiiai es thus marked oft 
aie hewn out, a contial pillai being left to support the 
loof The total excavation is generally 100 feet high and 
fiom 26 to 50 wide , not uufiequcntly the whole collapses 
Down to a compaiatively lecent date all the woik used to 
be done by hand, boys of eight to ten yoais of age being 
employed to cany the oie to the shaft and thence to the 
smface, only where a mme has 1 cached a depth of 325 
feet or moie is W'atei -power, if available, lesoited to 
Since 1868, how’evci, the 01 e at Giotta Calda at least has 
been laised by piopeily constiucted shafts watli the help of 
steam -iiowei, and this system is spieading 
The Sicilian oico. aio cuslomaiily clas&iJicd as follows — 

Pei lOOpaila oi oie Tui JOO j®Us of oie 
Sullilim pre.,eut Siilpkui lupoveied 
Eiclicst 0109 10 10 20 25 

Eiclioies 20 30 15 20 

Oidiiiaty 20 25 10 15 


The pool yield of actual siiljilini is explained by tbo latliei pnnii- 
tivo method used foi its evtiaction A seuiicnculai 01 seim 
elliptical pit (cakaione) about 33 jeet 111 diameter and 8 deep is 
dug into die slope of a lull, and tlie sides aie coated w’lili avail 
of stone The sole consists of two halves slanting against each 
olhei, the line of inteisectioii fornmig a descending guttei vlueh 
runa to the outlet. This outlet liaaiiig been closed by small stones 
and sulphate of Inno cement, the pit is Idled with siilplmi oie, 
winch IS heaped up consideiably beyond the edge of tlie pit and 
coveicd with a layei of buiul out oie In building up the heap a 
nnmlier of iianow vcitieal passages mo left to afioul a diaiiglit loi 
the file The oie is kindled from above and the fiie so regulated 
(by making oi unmaking an-lioles m the covenng) that, by the 
heat produced by tho comhustion of the least snflioient quantity 
of sulplrai, the lest is liquefied The molten sulphui accumulates 
on the sole, whence it is fioni time to time imi out into a siiuaie 
stone leceptacle, lioin wdiich it 19 ladled into damp poplai-wood 
moulds and so biouglit into tho shape of tiuncated cones weighing 
110 to 130 ft each These cakes aie scut out into ooinmeiee A 
ealcaione wuth a capacity of 28,256 cubic feet buiiis foi about two 
months, and yields about 200 tons of snliilmr The imnieiise 
volumes of sulphurous acid evolved give use to many coinplauits , 
all die minor pits suspend w oik duiing the summer to avoid de- 
stinction of the ciopg A caleaioiio that is to be used all the jeai 
lomid must be at least 220 yauls fiom any luhahited idace and 110 
from any field undei cultivation 

The yield of sulphui, as seen Rom the table giv cn above, is misei - 
ably small, but the scarcity ot fuel 111 Sicily almost piohihits the 
mtioduotion of any moie latioiial method As sulphui fuses at 
114“ C , high piessuie steam at once suggests itself as a suitable 
medium of heating In the sulphui woiks of Laleia, in the pro 
luice of Rome, the following appaiatus (constructed by Giitti) is 
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being used iiitli success A \eitical tuincated peifoiated cone of 
thick sheet non senes foi the reception of the oie Tins cone is 
eiK losed m a similai cone of non, -viliich teimmates in a detachable 
deep non basin below, and is proiided with a tightlj fitting hd 
All the joints in this outer shell aie steam tight The lunei cone 
ha\ nig been chaiged and the lid secured, steam of sufficient piessni e 
to ensure a tenipeiatuie of fiom 125° to 135° C is blown into the 
appaiatus, which soon causes the sulphur to melt and collect in the 
hasiii below Aftei from 30 to 50 minutes, reckoning fiom the time 
when the above tenipeiatuie is reached, the opeiation is completed 
The steam is then turned ofi“ and the sulplmi made to mn fiom 
the hasin into a receptacle beside the appaiatus, to be cast into 
sticks 01 cakes The non basin is then detached, and by tinning 
aside an non dampei which held the oie m its place the exhausted 
01 e IS made to diop into a pit Each chaige of oie amounts to 
about from 25J to 26^ cwts , containing about 385 lb ol sulphm 
Of tins some 3fa0 lb aie lecoieied as saleable sulphiu, at the ex 
pense of about 2S6 lb of oak wood as fuel 

R E Bollmaun m 1867 proposed to extiact the sulphui h\ 
means of bisulphide of caibon The piocess, aftei having been 
tiled at Bagnoli neai ETaples and given up as hopeless, was mtio- 
duced in 1873 iii Swoszowice neai Ciaeow nndei the guidance of 
"Wiiiklei and has pioved a success The appaiatus is constiueied 
so that the hisulplude used m the process ot extiaction is recoveied 
by distillation , the loss of bisulphide amounts only to one-half 
pel cent , sometimes to less, and the sidphui piodueedis very pine 
But by fai the gieatei pait of the puier qualities of commercial 
sulphur IS produced fiom Sicilian calcarone sulphui by distillation, 
which lemoies the 3 per cent oi so of eaithy inipuiities contained 
111 it The following appaiatus (invented oiigmally by Michel of 
Maiseilles and impioved subsequently by otheis) enables the manu 
factuiei to piodiiee eitliei of two loims of “lefined” sulphur which 
commerce demands It consists of a stone-built chamhei of about 
2825 cubic feet capacity, whieli communicates diiectly wuth two 
sliglitlj slanting tuDulai letoits of non, each of which holds about 
660 lb of sulphur The letoits aie chaiged with molten sulphui 
fiom an uppei leseivoii, which is kept at the leijuisite tenipeiatuie 
by means oi the lost heat of the letoit files The chamhei has a 
safety valve at the top of its vault, which is so balanced that the 
least surplus piessine fiom within sends it up The fiist puft of 
sulphui vapoui which eiiteis the chambei takes fire andconveits 
the an of the chamher into a mixtme of nitiogen and sulphiiious 
acid The next following instalments of vapoiii, getting diffused 
throughout a laige mass ot lelatively cold gas, condense into a kind 
of “snow," known in corameice and valued as “flow eis of sulphui ” 
[flmes sulj}hu7 is) By conducting the distillation slowly, so that 
the tenipeiatuie within the chamhei lemains at a sufficiently low 
degiee, it is possible to obtain the whole of the pioduct m the foim 
of “floweis If compact (“loll”) sulphiu is wanted the distilla- 
tion IS made to go on at the quickest admissible rate The teinpeia- 
tuie of the inteiioi of the chambei soon uses to jnoie than the 
fusiiig-pomt of sulpliur (114° 0 ), and the distiUate accumulates at 
the bottom as a liquid, which is tapped off fiom time to time to be 
cast into the customaiy foim of lods of about 1^ inches diametei 

In some places sulphiu is extracted fiom non pyiites by one of 
tw'o methods The pyrites is subjected to diy distillation fiom 
out of iron or file clay tubular letorts at a biighfc red heat One- 
thu d of the sulphiu is volatilized— 3 FeSg = ^6384 + S^— and obtained 
as a distillate The second method is analogous to the calcaione 
method of liquation the ore is placed in a lime kiln like furnace 
ovei a mass of kindled fuel to stait a paitial combustion of the 
mineral, and the piocess is so legulated that, by the heat geneiated, 
the uuhiunt pait is decomposed with elimination of snlpliui, which 
collects m the molten state on an inverted loof shaped sole below 
the furnace and is thence conducted into a cistern Such pyrites 
sulphui IS usually contaminated with arsenic, and consequently is 
of less value than Sicilian sulphui, which is chaiacteristically Iree 
fiom this impuiity 

The substance known as “milk of sulphur” (Zac mlplmns) is 
veiy finely divided sulphur pioduced by the following, or some 
analogous, chemical process One part of quicklime is slaked by 
means of 6 parts of w'ater, and the paste piodneed diluted with 
24 parts of watei , 2 3 parts of floweis of sulphm aie added , and 
the whole is boiled foi about an horn 01 longei, when the sulphm 
dissolves, — 

’ 3Ca0 + 12 S= 2 GaS 5 -kCaS 303 

The mixed solution of pentasulphide and thiosulphate of calcium 
thus produced is olaiified, diluted morelaigely in a tub, and then 
mixed with enough ot puie dilute hydioehloiic acid to pioduce a 
feebly alkaline mixture, this shows that only the hulk of the 
pentasulphide is decomposed, ~CaS5 + 2H01=CaCl3+H2S+ (48 of 
precipitated sulphm) Th4 addition of moie acid would pioduce 
an additional supply of sulphur (by the action of the H^Og on 
the dissolved II2S), hut this thiosulphate sulphm is yellow and 
compact, while the CaSg pait has the desued qualities, forming an 
extremely fine, almost white, powder The precipitate is washed, 
collected, and diied at a veiy moderate heat It is used as a 
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medicine If siilphuuc acid is used instead of hjdioclilouc acid 
the piepaiation IS ajAto he contaminated with hjdrated sulphate 
of lime In the United Kingdom, indeed, precipitated sulphate of 
lime used to be added intentionally to pioduce what the public 
had got accustomed to , but this piactice has been nghtlv stopped 
by the authorities 

During the 3 ear 1875 the production of sulphur 111 Europe is Piodna 
stated to hav e been as follow s — tion and 


iuuy sou.uuu 

i &imn 4,000 

Auohn Hungan 3,750 

Geiuian tiiniue (including jOOO tons of legeneiatufi bulpliui) 14,500 
Belgmm 4o0 

Tot il 362,700 

By far the greater pait of all the sulphui pioduced 111 Sitih and 
elsewhere is usedfoi the maniifactiiie of sulphuiic acid Subjoined 
IS an enumeration of some otliei applications (1) The niaiiiifacture 
of gnnpowdei (seevol xi p 320) (2) The taking of casts (3) 

The making of cements {a) a mixtui e of molten sulphiu and feme 
oxide is used to cement the isolating bells to telegraph posts , (6) 
a mixtme of iron filings (100), floweis of sulphm (3 to 20), and 
sal ammoniac (3 to 5) made into paste with watei is used to cement 
non hais (fences, Ac ) into stone sockets , (c) a mixture ot molten 
sulpihui with powdeied quaitz or glass has been lecommended as 
an acid pi oof niateiial foi suliihmic acid chambei s , (d) a mixture 
pioduced by the incoipoiatiou of powdeied quaitz and coloming 
matteis, such as veimilion, Ac , with molten sulpliui is employed 
foi ornamental ai titles (4)The vuluinizationof iiKlia-iuhber(see 
vol xii p 840 sg' ) (5) Dusting vine plants with floweis of sul 

phiii IS said to keep off the fungus Oidium Tucleu, which has 
caused such devastatnon in the vineyaids m Fiance and elsewheie 

Sulphm Compoimds 

Sulpliuietted hydrogen, H^S (see Oheaiisiry, vol v p 499 sq ), Siilphnr- 
is used laigely as such, 01 as sulphide of ainmomnm, (H'H4)3S etted 
=21jfH3-l-H2S, foi the detection, disciimiuation, and separation oflijdro- 
metals To "give an example the least quantity of lead dissolved pen 
m water as (say) iiitiate can be detected by the addition of sulphur 
etted hydiogen, which bungs down the lead as a black pieoipitate 
ofsulpkde oflead,~Pb(l?'Og)2+ H2S=PbS 4 2HlirOg The presence 
of amodeiate quantity of mineial acid in the ougiiial solution does 
not inter feie with the test What we said of solution of salts of 
lead holds substantially of those of the following gioups of metals 
The foimulie and the colonis of the sulphides me given in biacket*! 

A Lead (black, PbS), silvei (black, AggS), mercuiyas meioiuous 
Ol meicuiie salt (black, HgS+Hg 01 HgS lespeetively), ooppoi 
(gieemsli black, CuS), bismuth (biown, BijSg), cadmium (yellow, 

CdS) B Arsemc (yellow, AsgSg), antimonv (orange-ied, SbjSj), 
till as stannic salt (yellow, SnSg) The sulphides A aie insoluble , 
the sulphides B aie soluble in sulpliide of ammonium solution, and 
the latter, fiom tins solution, ean be icpiecipitated byaoidihcation 
with dilute sulphuric or hydrocliloiic aoid The blown SnS pre- 
cipitated fiom stannous salts is insoluble in the (colouiless) solution 
of (11114)28, but soluble in the yellow solution of the polysulphide 
(11114)282,“ as SnSg C The following metals are not piecipitated 
fiom their salt solutions if these aie acidified sufficiently by added 
mineial acid, but they aie precipitated fiom their neiitial 01 
alkahne solutions by sulphide of ammomuni —non (black, FeS), 
nickel (black, FiS), cobalt (black, CoS), manganese (flesh colouiecl, 

MnS), zinc (wdiite, ZnS) Aluminium and chiommni, given as 
salts of their oxides, S^Oi, are piecipitated by sulphide of ammonium 
as liydiated oxides (AlgOj oHgO, colouiless, CI12O3 11120, green 
Ol violet) The leagent acts on these as ammonia, hTEj, the HoS 
being liberated, and behaves in a similai way to acid solutions of 
ceitain salts, c g, the phosphates, of the following gioup D, these 
salts, c q , CajLOg, hemg piecipitated as such The oidmary salts 
of gioup D(bauum, stiontium, calcium, magnesium), and the salts 
of the alkali metals E (potassium, sodium, &e ) geneially, give no 
precipitate with, either sulpliuietted hydiogen 01 sulphide of am- 
monium It is easy to ti anslate w hat we have stated into a method 
foi the sepal ation of gioups A, B, C (D and E), fiom one auothei 

Of the thiee chlorides treated of in CHBMisiiiY (vol v p 501) Chlor- 
only the lowest, SjClj, is of mdnstiial impoitance It is piepaiod ides 
by passing peifectly diy chloiine gas ovei heated sulphui contained 
in a letoit, the retort being connected with a coudensei constiucted 
so that the uncondensed vapours aie led away into the chimney 
The two elements unite leadily, and chloiide of sulphm, S^CL, 
distils ovei, contaminated, howevei, by moie or less of surplus 
chlorine present as highei chloiides To remove (01 decompose) 
these tk ciude piodiict is subjected to fractional distillation , the 
theimometei uses lapidly and soon becomes constant (at about 136° 
under 758 mm piessiu'e) What afteiwards distils over, at the 
constant boJ.mg point, is collected as piiie S2CI2,— a yellowish led 
Uqnid of 1 68 sp gr at 16° 7 0 and 1 7055 at 0° (Kopp), which 
emits fames of liydrochloiic acid in moist air Its smell is chaiac- 

1 See Sodium, “ Le Blanc process foi making soda ash, ' p 24S aboi e 
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tenstio and unpleasant Cliloude of sulphm is decomposed bj 
i\atei, alcobol, etbei (see Chfmisii y) , and benzol and bisulphide 
of carbon mi\ Mith it in all piopoitons without decomposition 
A mixtnie of 100 parts of bisulphide of caihon and some 2 5 of 
chloiide of siilphui is used for the vidcanizatLon of (chiefly sheet) 
india-iubbei The uiixtui e is i eadily imbibed by the rtibbei , which 
when allowed to diy (at fiom 22° to 25° C ) gives up tlie bisulphide 
of caibon and the chloune of the reagent, the lattei as HCl, but 
letams its sulpliui in a state of chemical combination 
Sulphur- Tlie gis SO^ (see CHEMisiri, vol v p 5011, pioduced evtempoie 
ous acul by the combustion of sulphur, is used foi the bleaching of sdk, 
wool, straw, and wicker work, also foi the dismfection of looms 
and of wine casks (to pieveiit acetous feimentation) A solution 
of the gas in water is mannfactuied industrially, for use chiefly in 
the nianufactiue of sugar It is added to the beetioot oi cane juice 
to present its feimentation while awaiting eoncentiation A 
solution of “hisulplnte of lime” (produced by satnutuig milk of 
lime with sulphurous acid gas) is much used as an antiseptic 
generally Liq^uefied sulpliui dio\ide has found an application as 
a fiigoiific foi the manutactuie of ice The apparatus used is so 
constiucted that the volatihzed sulpluu diovide is all caught and 
lecondensed Sulphuious acid when lequiied as such oi foi tlie 
making of sulphites is always pioduced, even industiially, fiom oil 
of vitiiol, by reduction witii either sulphui oi chaicoal In tlie 
heat the leactions aie 2SO^-l-S=3SOj and 2S03+C=COj-t2SOj 
respectn ely, and either can be (and is) executed practically in cast 
lion vessels The piesence of oaibonic acid in the gas pioduced by 
the chaicoal process does not inteifeie with the piepaiation of 
sulphites 

Thiosul The soda salt FaiS203 + 5Hj0, known comineicially as hypo- 
phates sulphite of soda, is" used industiially for chiefly two pui poses, 
namely, (1) as a solvent foi cliloude of silver in photogiapliy (se 
Photographi),— AgCl-thra2S203=IIaCi-i-AgNaS203,— and (2) as 
an “anticlilor ” in paper making, to destroy the lemnants of chlo 
ime in Ueached papei pulp To undeistaud its action we need 
only know that chloune andwatei in such cases act like oxygen,— 
Cl2^+H20=2H01-(-0 , eveiy 4x0 thus pioduced converts one 
SjOo of Na^OSjOj into 2S0, of sulphuric acid I’m the piepaiation 
of t£is salt a gi'eat many methods have been invented The simplest 
to explain is the treatment of a solution of normal sulphite of 
sodium with sulpluu,— SO^Naj -j- S = SgOslTa^ Instead of adding fi ee 
sulpliui, Liehig piepaies a solution of polysnlphide of sodium (by 
dissolving sulpliui in caustic soda ley) and adds it to the sulphite 
The siuplus sulpliui combines with the sulphite , besides, the poly- 
sulphide contains thiosulphate fiom the fiist Anothei method is 
to pass sulphuious acid tlirongli a solution of siilphule of sodium 
Heie, by fiist intention, if we may say so, sulphite of sodium and 
EiS aie moduoed , but the HgS and the excess of SOj give water 
and sulphui, and two thuds of this sulpluu unite with the sulphite 
fiist foimed into thiosulphate The ciude sulphide of calcium, 
which IS pioduced so laigely in the Le Blanc piocess (see Sodium, 
swpm, p 243), when exposed to the an gets oxidized, with foinia 
tion of calcium thiosulphate, which can be extiacted by means of 
watei and coiiveited into sodium salt by double decomposition 
with caihonate oi sulphate of soda Puie thiosulphate of soda 
forms laige tianspaient moiiocliiuc piisnis, wbicli lose no watei on 
exposuie to ordmaiy an in the cold At about 48° C they fuse into 
a liqiud, which may lemam liquid on cooling, but sohdifies sud- 
denly when a fiaginent of the solid salt is diopped m 100 paits 
of w ater dissolve 

at 16° 25° 35° 45° 0 

65 75 89 109 parts of the salt (Miildei) 

The solution is not subject to oxidation in the an 
Sul- The anhydride SOj is used laigely in the manuf<ictui6 of tai 
phurio colours Oil of vitnol is decomposed by dropping it on a mass of 

acid platinum scrap kept at a bright red heat within a fiieclay letoit, 

— S04H3=H20-l-S02+i02 , and, after removing the water— tlie 
hulk by paiftal condensation and tlie lest by means of vitiiol— tlie 
sulphui dioxide and the oxygen aie made to recombine by passing 
them over platinized asbestos at a dull led heat The fumes of 
SOg foimed are condensed in a dry receiver by application of cold 
fiom without (Winldei’s process) 

The fact that finely divided platinum, in vutiie of its power of 
condensing oxygen, induces the umon of SOj and into SOg lias 
been known foi a long time , but all attempts to utilize the leaction 
foi the pioduction of srilphiuie acid fiom a mixtuie of sulphui 
dioxide, an, and nitrogen pioduced by the combustion of sulphur 
or pyiites in air have faded The platinum acts too feebly m the 
piesence of the unavoidably laige mass of mtiogen, and soon loses 
its efficacy altogetliei owing to the accumulation on it of pai tides 
of incombustible mattei fi om the kiln gases Oxide of cbiomium, 
C12O3, and oxide of non, FcjOg, act hke platinum, thiough tiansi 
toiy foimation of the respective sulphates— the gases pioduced in 
pyutes kilns include a considerable quantity of leady-made SOg 
—but they also aie not available piactically foi the making of sul- 
plinuc acid In shoit, all attempts to pioduce this leagent othei 
wise than by means of the old Noulhausen or the chambm process 


have so fai been unqualified failuies nidustiially In regaid to the Chamber 
diambei piocess we may add a few notes to what has been said process 
under CHEiiisTnY (vol v p 503 sg ) As stated in that article, of pro- 
nitious acid, NgOg, when bi ought into contact with siifiiciently duction 
strong vitiiol imites with it, giving use to bodies similai to chambei 
crystals,- iT2O3+H2O + 2SOg=2S0,§^®^ , 

01, what comes piactically to the same, 

E'202-hS02(out of the vitnol) =S02 ^q^ 

In the piesence of sufficient watei this union does not take place, 
because the water causes the pioduct to bleak up as shown by the 
equation if lead fiom light to left These facts explain why a 
stiongei acid than one containing some 60 pei cent 01 so of leal 
H2SO4 cannot he pioduced diiectly in the chamber This nicon 
venience has led, in the hands of Gay-Liissac, to an important 
inipiovement on the original piocess He mseits between the 
eliambei outlet and the chimney a towei made of acid inoof stone 
and filled with pieces of coke, over which concentrated oil of vitriol 
IS made to tnckle down while the chambei gases ascend thiough 
the towel on then way to the chimney The vitnol absoihs all 01 
most of the HgOg, w hich would othei w iso he lost But the pi actical 
lelibeiation of the F3O3 w'as beset with veiy great difiicnltics, which 
have been fully ov eicome only by a moie leeent invention of Glovei’s 
He places between the kdn and the entrance side of the chambei a 
tow ei similar m coiisti notion to Gay Liissac’s, which the kiln gases 
have to traverse before they get into the latter Thi ough the tower 
he runs at the same time a stream of intiated (Gay Lussac) acid 
and one of oidniaiy chambei acid The lattei acts on the nitrated 
acid as water , at least it vntualiy sets flee the combined iiitious 
acul, so that it is 1 educed by the sulphuious acid coming fiom the 
lain to nitiic oxide, which travels into the chambei with the lest of 
the gases to do duty there in the well-known maiiuei As the kiln 
gases are veiy hot, a consideiable quantity of the water which goes 
thiough a Glover tower (as chambei acid) is volatilized and tlius 
made to supply part of the steam necessary foi the piocess The 
Glover tower, besides fulfilling its primary object, serves to coiicen 
tiate pait of the chambei acid and to supply part of the ueces 
saiy steam without expense foi fuel The expenditiue of iiitiata 
of soda, which before the lutioductioii of the two toweis used to 
amount to from 8 to 13 paits pei 100 of sulphui burned, has been 
leduced to fiom 3 5 to 6 5 The actual loss ol iiitions acul of oomse 
is the less, tmUjispanlus, thelaigei the chambei, and (foi a given 
chamber) the gieatei the caio with vvluch the process is oondnetod 
But even undei the most skilful management inoie nitious acid is 
lost than can he accounted foi by the unavoidable impeifcctions in 
the appaiatiis and in the mode of woiking them Fioni the in 
vestigations of Wehei and of Friimy it appears that, m the presence 
of relatively much watei moie especially, pait of the ml: ous acid 
suffers reduction, not to iiitiic, but to mtious oxide, HgO, which, 
being uususceptiblo of direct oxidation, is lost foi the piocess 
Foi a gieat many pmposes (c g , the niaimfactiiie of “ supeiphos Pioduo 
phate ” fiom bones oi lumeial phosphate of lime) the 60 to 64 poi tiou of 
cent acid which comes out of the chambei can be used as it is , strong 
but it IS not stiong onougli foi all pmposes In the pioduction of acid 
stiongei (fiom cliainhei) acid tiro hist step always is to urn the 
acid into long, voiy shallow lead pans and to simply boil it down 
111 these, either by the apiplicatioii ot heat fiom below, in which case 
the bottoms of the pans must he protected by malang thorn rest on 
plates of noil, 01 by eiiclosmg the pans 111 a vault and causing the 
hot gases of a furnace fiio to strike along the surface of the acid 
The lesult m either case is that, while moie and more water goes 
away as steam, the residual acid of conise gets stronger and stiongei 
But with the strength the boiling point uses, and, as necessary 
consequences, the extent to which the aeid attacks the lead (with 
foimation of sulphate and sulphuious acid) and the dangoi of molt 
iiig down the pans by local oveiheating become gioatei and gieatei 
When the acid has come up to about fiom 78 to 80 pei cent 
(coiiesponding to a specific gravity of 1 7 after cooling), it is not 
safe to push the concentration any fuithei, quite apait fiom the 
fact that an acid of 80 pei cent when boiled down omits a very 
appieciahle piopoition of acid along with the volatilized watei 
An acid of 17 indeed is amply strong enough foi a variety of 
applications, such as, foi instance, the con version of salt into sul 
phate If a stiongei amd is wanted tlic concentration must be 
continued in glass 01 platinum letoits 
The vitiiol maker’s glass letoit, as a rule, consists of two detach- Vitriol 
able parts, namely, a peai shaped body about 3^ feet high and maker’s 
nearly 2 feet lu diametei, and a glass alembic whoso wider end fits glass 
the month of the pear, while its narrowei outlet end points down- retort, 
wards and terminates within a slightly slanting lead pipe, which 
conveys the distillate to a leaden tank The letort rests on a 
layer of sand contamed m a closely fitting iron basin, and the 
lateial space between the two is filled completely with sand The 
lion basin is suspended within a furnace 111 such a way that only 
it, and not any part of the retort, is touched duectly by the flame 
As a rale, some twelve retoits stand side by side, each m its own'' 
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samlbath, and aie heated by the same fiie As the tempeiatiue of 
the boiling liquid and of the rapoui nses at the end to hej oiul 
800“ 0 , a sudden diaught of cold an might cause inpture of a 
retort , the apparatus is therefore placed in a special room accessible 
only through double doois, and idle inner door is not permitted to 
be opened before the outei has been shut The acid, as it is boil 
ing down, gets stionger and stionger, because, although the lapoiu 
IS -very stiongly acid fiom the fiist, its peicentage •p' of real H 2 b 04 
at any given stage is less than the value p, which obtains in the 
boiling liquid as it is at the time at a given barometiic pies 
sme IS a fixed function ofp only, and increases as yi inci eases , the 
diffeience accoidmgly gets less and less It hecomesnil, not 
when the acid has become pure H 2 SO 4 , but when it has come up 
to the composition 12S0^ + 13H20 (Maiignac) This paiticulai 
hydrate only boils without change of composition , even puie HiSOj 
when distilled, by giving np more than ISO^ tor IH,©, becomes 
reduced to that hydrate I 2 SO 3 + I 3 HO, which then boils without 
further change of composition A stronger acid than “ Mangnac, ’ 
as we may call it, cannot he piodnced by the concentiation of weahei 
acid, and even its pioduction (from 1 7 acid) mvohes a veiy con- 
siderable loss of acid as distillate Hence piactically the piocess is 
stoppedwhen theacid in theietoits has comenp to some 96pei cent 
of H 2 SO 4 , which is ascei tamed by the specific gravit} of the last 
runnings being at a certain value As soon as this point is reached 
the retoits aie allowed to cool till the contents can be withdiawn 
with safety by means of lead siphons into glass carboys This, 
however, means a considerable loss of time and fuel , besides, the 
piocess of distilling from out of glass vessels is not fiee fiom dangei, 
and for these leasons it is piefeired in many establishments to con 
centiate the pan acid m large platinum stills, although these aie 
extiemely expensive The gieat advantage of the platinum still is 
that it admits of continuous w 01 king , while pan acid (containing 
say 1 Ib of water per iYft of full strength— 96 per cent or so— acid) 
luns ID, and a far weaker acid (containing foi the same period of 
time 1 ft) of water and n Ib of Ml stien^h acid) is distilling over, 
the balance N'- » Ib of finished acid is oeing mthdiawn by means 
of a platinum siphon The outer limb of the siphon in its middle 

S oition divides into a system of four naiiower tubes and is cooled 
own by means of a cold water jacket surioimding it, so that the 
aonl can be inn directly into carboys 

^latmum The platinum retoit in its latest foim has a large undulating 
etort bottom made of strong metal, on which a rapidly conveiging low 
body joins, made of thinnei metal because it is not so duectly ex- 
posed to the flame Along with this still a flat platinum pan is 
used with an undulating bottom similar to that of the still foi the 
pzelimmaiy concentration of the acid As platinum is not liable 
to fuse or be attacked by any strength of boiling acid, a relatively 
small platinum pan does as much work as a lai laigei one made 
of lead 

SiilpJiaUs 

Several of these are treated of under the heads of the respective 
bases Thus, foi the sulphates of ammonia, see ITiteogbn, toI 
xvii p 616 sq , for Potassium and Sodium, see these articles , for 
calcium, see Lime (vol xiv p 648) and Gypsum (vol la p 351) , 
for barium, see Baeytes (vol 111 p 406), for magnesium, see Epsom 
SiLTS (vol viu. p 496) and Ma&xbsium (vol xv p 217) , and foi 
non, see Copperas (vol vi p 352) 

Sulphate Sulphate of alumimimi, AySOJ^-t- ISHgO, the active ingiedient 
ifalumi-of Alum (vol 1 p 643), is now being produced industiially m a 
iium state of peifect fi eedom from iron, and is more and moie taking the 

place of alum Papei makeis, at least, no longer use anything else 
for the pioductioii of alumina soap, which m machme made papei 
selves as the pimcipal ingieJieut of the size The crude salt is 
easily produced by treatment of lelatively pnie bauxite (native 
hydiated alumina) 01 china clay with chamhei acid at a suitable 
tempeiatuie The resulting mass is dissolved in water, the undis- 
solved matter (silica, &c ) aUowecI to settle, the clear hMoi drawn 
off, and fiom it an apology for what is wanted is ohtained by evapo 
ration to a small volume and allowing to ciystallize But the salt 
thus obtained is always contaminated with a variety of foieigii 
sulphates, including sulphate of iron, and this last-named impm%, 
for the majoiity of apphcations, cannot be suffered to remam One 

of the best methods for its removal, if not the best, is that clis 
covered by Semper and Pahlheig the solution, which must contain 
all its iron as ferric salt and contain somewhat less than the normal 

E oition of sulphuric acid, is digested with hydrated binoxide of 
In the couise of about a week all the non is completely 
precipitated The better qualities of sulphate of alumina nowadajs 
have at most only a few thousandths per cent of non 
Sulphate Sulphate of copper (blue vitiiol) is made technically in chiefly 
if two ways One method is to heat metallic copper to ledness in an 
opper until it is almost completely oxidized, and to dissolve the oxide by 
means of dilute sulphnnc acid The CuaO present behaves like a 
mixture of metal and OiiO Another piocess starts fiom the sub 
sulphide CugS (produced metalluigically as "mat,” 01 perhaps ex- 
pressly fiom its elements), and converts this into sulphate and 


oxide hj caieful loasting Tlie piodiict is dissolved in dilute sul 
phuiic acid Large quantities of blue vitiiol aie pi oduted mciderit- 
aUj in the “ parting ” of auiiferous silver (see Gold, vol x p 749) 
by means of oil of vitiiol Sulphate of coppei crystallizes fiom its 
aqueous solution m large tianspaient blue ciystals of the trielinic 
sjstem , their conipoation is CuS 045 Hj 0 The crystals aie stable 
in the ail At 100° C they lose 4 H 2 C 5 , the last HjO lequinng a 
tempeiatuie of 200 ° C for its expulsion The anlijdrous salt is 
duty white , it readily reunites with vvatei, and consequently is 
available as a dehjdiating agent, for instance, for the piepaiatioii 
of absolute alcohol from sjuut of wune 100 parts of water dissolve 
at 0° 10° 20° 60° 100° C 

31 6 37 0 42 3 65 8 203 3 paits of cijstallized salt (Poggiale) 

The salt is insoluble in alcohol Blue vutiiol is used laigely m 
electrotyping and foi many other purposes 

Subjomed aie two general tests foi sulphm (1) All sulphur Analysis 
compounds when brought in contact at a led heat with a mixture 
of nitre and caibonate of soda (or some othei equivalent alkaline 
oxidizing mixture) are changed so that the sulpluii assumes the 
foim of alkaline sulphate, which can be extracted by means of 
water From the (filteied) solution the SO, is piecipitated by 
addition of chloride of hauum as BaSOj,— a white powdery preeipi 
tate chaiactenstically insoluble m watei and in dilute acids ( 2 ) 

Any nott-volatile sulphm compound, when heated on cliaicoal in a 
reducing flame with caibonate of soda, yields sulphide of sodium 
(“liepar”), which, when moistened with water on a silver com, 
produces a black stain of metallic sulphide (Compaie Selbxium 
vol XXI pp 631-632 ) (W D ) 

SULPICIUS SEVERUS See Seveeus 

SULTANPTJR, or Sultanpooe, a district of British 
India, in the R^i Baieh (Roy Bareilly) division of Oudh, 
under the jurisdiction of the lieutenant-governor of the 
North-Western Provinces, lying between 26° 39' and 27° 

58' N lat and 81° 36' and 82° 44' E long With an area 
of 1707 squaie miles, it is bounded on the N by Faizabdd, 
on the E hy Jauupur, on the S by Partdbgarh, and on the 
W byR^i Baieli The surface of the distuct is generally 
level, being bioken only by ravines in the neighbourhood 
of the rivers by which its dramage is effected The cential 
portion of the district is highly cultivated, while in the 
south are widespiead and plains and swampy jluls and 
marshes The principal river is the Giimti, which passes 
through the centie of Sultdnpur and affords a valuable 
highway for commeice Minor streams are the Kdndu, 

Pill, Tengha, and Nandhia, the last two being of some im- 
portance, as thezr channels are deep, though nairow, and 
form the outlet for the superfluous water of the extensive 
series of jhils There are no forests in the district, the 
only tree-covered tracts bemg stunted jungles used for 
fuel Wild animals are very few, chiefly wolves, nylghau, 
and wild hog There are some good roads in the district, 
chief of which is the imperial high road from Eaiz4b4d to 
AUah^hM, which intersects it from north to south The 
Oudh and RohiMand Railway traverses the district foi a 
few miles in the extreme east The climate is considered 
mild, tempeiate, and healthy, the average annual rainfall 
is about 46 inches 

The pojmlation, according to the census of 1881, was 957,912 
(males 475,125, females 482,787), of whom 856,329 weie Hindus 
and 101,524 Mohammedans The only town with a population 
exceeding 5000 is Sdtanpui, the admimstiative headqiiaiteis of 
the distuct, which is situated on the right hank of the Gimiti, and 
in 1881 contained 9374 inhabitants Of the total area 571,795 acics 
weie letumed as cultivated in 1884 85 and 368,911 as cultivable , 
the total area undei crops in the same year was 672,058 acies, whe^it 
and lice being the pimcipal pioclncts The tiade of the district 
deals pimcipally with giain, cotton, molasses, and native cloth, and 
its manufactures — which, however, aie uiiimpoitant — eompiise 
coaise cotton cloth, brass vessels and other metal work, sugai, and 
indigo The only incident vvoithy of note lu the liistoiy of the 
distnct since the Biitish annexation of Oudh is the revolt of the 
native troops stationed at Siiltanpur dm mg the mutiny The 
troops lose in rebellion on 9th June 1857, and, after firi^ on and 
muideimg tv'o of then officers, sacked the station Upon the 
lestoiaton of oidei Siiltanpur cantonment was strengthened hy a 
detachment of British tioops , hut in 1861 it was entirely aban- 
doned as a militaiy station 

SULU ISLANDS See Philippines, vol xvm p 753 x 

SUMACH See Lbathee, vol xiv p 382 
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PhtelX SUMATRA, in Malay called FiiIk, Piatda or Lidahis, 
IS one of tlie largest and most important islands of the 
East Indian Aicliipelago It sti etches from north-west to 
south-east for a distance of 1047 miles,— Tandjong Batu, 
the noithmost point, being situated m 5° 40' N lat and 
the southmost in 5“ 59' S lat The greatest bieadth is 
about 230 miles In aiea it is estimated that Sumatia, 
with its 170,744 squaie iniles,^ is thirteen tunes the size 
of Holland, of which country the island is m laige measure 
a dependency The noithern half inns obhquely parallel 
to the Malay Peninsula, from which it is separated hy 
the Stiait of Malacca, and the southern end is separated 
by the naiiow Sunda Stiait from Java Unlike Java, 
Sumatra has a senes of consideiable islands (Nias Islands, 
Mentawei Islands, <&c ) arianged like outworks in front of 
the coast that faces the open Indian Ocean The general 
physical features of the island aie simple and striking a 
range of lofty mountains extends thioughout its uhole 
length, then western slopes descending rapidly towards 
the ocean and their eastern looking out ovei a vast alluvial 
tract of unusual umioimity This mountain range is 
known as Bukit Baiisan or Cham Mountain It vanes 
in aveiago height from 1500 to 6000 feet, and consists of 
thiee or four iidges separated by plateau -like valleys 
Among its moie lemarkable summits aie Ya Muia or 
Gold Mountain, near the noith end (6879 feet), Seiet 
Berapi or Meiapi (5857 feet), m 0° 44' N lat , Pasaman 
01 Mount Ophii (10,866) , Meiapt (9563) , Indiapuia, in 
r 36' S lat (11,800), which has the reputation of being 
the culminating point of the whole island, Dempo (10,000), 
and Abong Abong (10,000) The summit of Indrapuia 
was reached by the Cential Sumatian Expedition of 
1877-79 Towaids the noith end of the island the spuis 
of the mam chain sometimes extend towards the neigh- 
bouihood of the east coast Owing to this configuiation 
of the island, the watei-couises of the western side aie 
eonipaiatively slioit only veiy few of them are laige 
enough to be navigable Those of the eastern slope, on 
the other hand— such as the Tamiang, the Simpang, the 
Asahan, the Kubu, the Siak, the Indiagiii, tbe Jambi, 
the Eampas, the Palembang — aie longei, and can not nn- 
fieqnently cany vessels of considerable bmdcn In then 
lower couises they form enoimous inosculating delta'' 
The mountainous legions contain numeious lakes, many 
of them evidently the waters of extinct volcanoes When, 
as sometimes happens, two oi three of these crateis have 
meiged into one, the lake attains a great size Amongst 
the larger lakes may be mentioned the Tao Silalahi, with 
its offshoots Tao Muara and Tao Balige , Manindji, to the 
west of Fort de Kock, Sinkaiah, south-east of Eort do 
Kock, Kormtji, inland from Indrapura; Ranau, inland 
from Tampah, and the lake of the X. Kotas, m the 
Padang Highlands 

Volcanoes — Sumatra still possesses several centres of 
volcanic eruption, and m 1883 its southern extremity 
shared with Java in the disasters of the Krakatoa outbreak 
Indrapura sends up from time to tune heavy columns of 
smoke Merapi,^ the most active of the volcanoes in the 
island, was m full eiuption in the years 1807, 1822, 1834, 
1845, 1863-64, and 1872 Mt Talang in the Padang High- 
lands, also has three waters, one of which is filled with 
molten sulphur Jimghuhn legistered sixteen Sumatran 
volcanoes, and others have since been discovered 

Geology —A large part of the Sumatran highlands con- 
sists of veiy old (probably Silurian oi Devonian) slates and 


clay schists, combined with hornblende talc and other 
schists, and travel sed by veins of quaitz Granite also 
plays a considerable part, though it does not come so much 
to the smface Caibonifeious rocks (marls, sandstones, 
limestones, (kc ) aie in some places well developed 
Between the Carboniferous period and the Tertiaiy theie 
IS a great blank all through the island Aiigite-andesite 
of late Eocene origin has greatly modified the smface of 
the country, and constitutes, intei aha, the mam pait of 
the Bausan range® The Teitiaiy foimation is stiongly 
developed in four different divisions They are usually 
consideied to be Eocene, but this deteiniination rests on 
badly preserved fossils The oldest oi bieccia division 
consists of debus of carbonifeious limestone, syenites, and 
granites, sometimes in the foim of breccia proper, some- 
times in that of sandstones oi marl clays The fish remains 
found m the marls have led some palaeontologists to assign 
a gi eater antiquity than that of Eocene to these stiata, 
while others, again, consider them to be Miocene Above 
this division (apparently absent in south Sumatia) conies 
the second of sandstones, clay rocks, coal-beds, and coal 
The Goal appeals to be the lesult of a vegetation which 
giew %n situ Above the coal is sandstone, sometimes 1000 
feet thick The thud division consists of maily sandstones 
of evidently marine origin , ifc is well developed in west 
Sumatia, hut is absent from the south of the island The 
fourth division is a limestone, rich m lemains of coials, 
molluscs, echimds, and especially m Oihtoides , it is well 
developed both in the west and in the south Miocene 
deposits are more abundant in the south than m the west 
At Lubu Lmtang in the Benkulen lesidency the Ebuma 
fossils aie characteristic ^ 

Ihneuih — Snmatia possesses vaiions kinds of mineial 
wealth Gold occurs in the ccntial regions , gold mines 
have long been woiked in Menangkabau and the inteiior 
of Padang, and gold-washing is earned on in sevoial of 
the sli earns Tin, which foims the staple of tho neigh- 
bouiuig island of Bangka oi Banca {q v ), is found more 
e&peciedly m Siak and the “division” of the L Kotas 
Goppei mines aie woiked in the Padang Highlands (most 
laigely in the distiict of Lake Smkarah) and at Mnki m 
Achin lion is not unfieqiient, and magnetic non is ob- 
tained at tho “lion Mountain” near Eoit van dci Capellen 
Tanah Datar) Coal seams exist in the Malabuh valley 
Achiu),® in the Sinainu valley, and on both sides of the 
Ombilm (Umbilm) iiver ; the Ombihn field was brought 
into notice moie especially by Mi D D Ycth of the 1877 - 
79 expedition Lignite of good quality is found in several 
localities Oil wells are worked at Langkat and otliei 
places ; and aisemc, saltpetre, alum, naphtha, and snlphm 
may be collected in the volcanic districts 

Admimstnitive Divisions , — The process hy which the 
Dutch have advanced to their present position in Sumatra 
has been a very gradual one, and oven yet, though theii 
supremacy is effective all round the coast, much of the 
interior lemains practically unpossessed Tho following ai e 
the moie mipoitant political subdi-visions of tho country 

A The Dutch government of tho West Coast (area 
46,212 square miles), extending along the shore of the 
Indian Ocean from Tiumon, 2° 53' N. lat , to the Mandjuta, 
2° 25' S lat , comprises the residencies Padang, Tapanuli, 
and the Padang Highlands {Fadangsehe Dovenlanden) 

® For tlie geology see E D M Varbeelc, Die TcHiarformatmi von 
Sumatm und ihren Thwrresten , ‘ ‘ Topographuclia eii Geologisohe 
Besohnjving van Zuid-Sumatra ” in laarboek mn het Miynwesen vn 
Ned Indie, 1881, pi i , and short papers m Geol Mag , 1877, 1878, 
&c See also the 2d part of Midden Sumatra, hy I) D Veth, 1882 

* Full details and a geological hihliography will he found in H 
van Oappelle, ffei Karaller van de Nederkndsch-Indische Tertiavre 
Fauna, Sneek, 1886 

® See/»cii«cAe Oids, 1880, paper and map. 


^ The tnangnlation of Sumatra was commenced in Jnne 1883 hy 
the measurement of a base line 4857 meties (nearly Sf miles) long m 
the neighbourhood of Padang 

^ For an account of changes m the principal crater see Verhedi’s paper 
in Naiuurl Tidschr. van Ntd Indie, 1885 
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The governor of the whole go\erument has his le-jidence 
at Padang The residency of Padang is hounded south 
by Benkulen and north by Taiianuli It contains a laige 
number of separate districts, mostly corresponding to 
natural divisions foimed by mountain-spurs oi river valleys 
Among the rest are Indrapura, Tapan, Lunang, and Silaut, 
which form the regency of Indrapura, and are the remains 
of the ancient kingdom of that name Admini&trati\ ely 
Padang is divided into Ayer Bangis and E.au, Priaman, 
Padang, Painan The headquarteis of Ayer Bangis and 
Eau IS Tain, to the north of Mt Ophir Ayer Bangis it- 
self IS on the coast, and has a good loadstead on one of 
the islands that piotect its bay At Eau is the Dutch fort 
of Ameiongen, and to the north-west the old foit of Balong 
or Sevenhoven Padang is a town of some 2000 houses 
and 15,000 inhabitants, with a Chinese settlement and a 
Euiopean quaiter It is the chief maiket in Sumatra for 
gold Indrapura lies about 8 miles up the river of its own 
name, and is now^ only an unimportant village of bamboo 
huts The lesidency of Tapanuli is divided into Siboga 
(which includes the Nias Islands), Natal, Man deling and 
Angkola, Padang Lawras The town of Siboga has con- 
siderable commercial importance, the bay on which it stands 
being one of the finest in all Sumatra Tapanuli, the 
ancient capital, and Sinkil, a commercial town, also deseive 
to be mentioned In Natal (propeily Natar) the leading 
places are Jambui, Sinkuang, and Natar Padang Sidem- 
puan, the chief town of Mandelmg and Angkola, lies to 
the south of Mt Lubu Eaya Port Elout was formerly the 
military centre in Great Mandehng The residency of the 
Padang Highlands lies east of Padang proper The whole 
surface is mountainous, and the natural districts are very 
numerous Agam, Batipu and the X Kotas,i the L Kotas, 
Tanah Datar, and the XIII and IX Kotas form the five 
administrative divisions Bukit Tinggi, or, as it is usually 
called, Foit de Kock, is the capital of the residency , other 
places of note are Bondjol, Padang Pandjang Payakombo, 
Foit van der Capellen, Pagar Eujung (the residence of the 
last prince of Menangkabau), Priyangan (the remains of 
another capital of Menangkabau), Smkaiah, and Solok 
To the government of the West Coast belong the following 
islands — Banyak Islands, a small limestone group, well 
wooded and sparsely peopled , Nias Islands, with an area 
of 2523 square miles, Batu Islands (Pulu Pingi, Pulu Baai, 
Tanah Masa, Tanah BaUa, &c , area 630 square miles), 
Mentawei and Pageh or Nassau Islands (area 4200 square 
miles) , Engano (area 360 square miles), annexed by Hol- 
land in 1863 and seldom visited The Nias Islands are a 
very interesting group (see Dr Schreiber in Peteunann’s 
Mittheil , 1881) There are no volcanoes, but earthquakes 
are very frequent In the north the villages are mamly 
peiched on steep hills reached by ladders, in the south 
they are larger and occupy low-lymg sites 

B The residency of Benkulen or Bencoolen e , Bang 
Kulon, “ west coast ”) lies along the west coast from the 
Mandjuta to the south end of Sumatra It is divided into 
eight districts — Mokko-Mokko, Lais or Sungei Lama, 
the district (ommelcmden) of Benkulen , the capital Ben- 
kulen , Seluma , Mana and Pasumah IJlu Mana , Kauer , 
and lastly Kru Among the noteworthy places are Mokko- 
Mokko, with the old English fort Anna, Bantal, Lais 
(Laye), the former seat of the English resident , and Ben- 
kulen, the capital, with 12,000 inhabitants, Fort Marl- 
borough, and a Chinese kampong (see Bencoolen) 

C The residency of the Lampong districts, separated 
from Palembang by the Masudji river, is partly mountain- 
ous (Lampong Peak 6800 feet), partly so flat as to be undei 

^ “ Kota ” means settlement or township, and a great many of the 
districts are named fiom the numher of kotas they contain , thus m 
Agam we have the VII Kotas, the VIII Kotas, &c 


watei in the rainy season It is divided into the distncts 
of Telok Betong, Tulang Bawang, Seputih, Sekanipong, 
Katimbang, and Semangka The more important places 
are Telok Betong, chief towm of the residency, Menggala 
(with a good tiade), Oimung tSugi, Sukadana, Tandjong 
Karang, Beniawang 

D The residency of Palembang consists of the foimer 
kingdom of this name, various districts moie or less de- 
pendent on that monaichy, and (since 1839) the kingdom 
of Jambi With the exclusion of this last it is divided into 
the administratn e districts of Palembang, Tebmg Tinggi, 
Lematang Uln, Lematang Ilii, and the Pasumah countiy, 
Komermg Ulu, Ogan Ulu, Iniin, and the Eanau districts 
Musi Ihr, Ogan Ihi, Komering Iln, and Blidah, and Iliran 
and Banyu Asm In the kingdom of Jambi the government 
IS left in the hands of the native chief The town of Paleni- 
bang IS a large place of 50,000 inhabitants (2500 Chinese), 
with extensive baiiacks, hospitals, tfec , a mosque (1740), 
consideied the finest in the Dutch Indies, and a traditional 
tomb of Alexander the Gieat A good description of the 
town and its iivei approaches is given by Mi Forbes 

E The kingdom of Indragiii (along with Kwanten and 
the districts of Eeteh and Mandah) is administratively 
subject to the residency of Eiouw 

F The residency of the East Coast was formed in 1873 
of the teriitory of Siak and its dependencies and the state 
of Kampar It consists of five divisions, — the island 
Bengkalis, Siak propei, Labuan Batu, Asahan, Deli The 
island has an area of 529 square miles and a population 
of 5000 Dell IS the most important part of the residency, 
— having been since 1870 the seat of the Amsterdam Deli 
Company, engaged in giowing tobacco, coffee, &c 

G In 1878 the Aclun (Atjeh) kingdom was turned into 
a Dutch government, hut the greater part of the territory 
is still but little known Compare Achin, vol i p 95 sq 

Fima — Though Sumatia is separated fiom Java by so iianow a 
stiait, the botanist at once finds that he has biokeii new giound 
when he ciosses to the noithein island, and the faithei he advances 
inwaid the nioie striking becomes the oiiginality of the floia The 
alang fields, which play a gi eat pai t in J ava, have even a vudei i ange 
in Sumatia, descending to within 700 01 800 feet of sea-level, uheie 
evei a space in the foiest is cloarea this aggressive grass begins to 
take possession of the soil, and if once it be fully looted the vood- 
land has gieat difficulty in re establishing itself Among the oideis 
more stiongly repiesented in Sumatia than ni Java aie the Pip- 
teiocaipacem, Gliujsdbalanacm, sclerocaip Melastmmccm, 

Begonias, Ifepenihcs, Oxalidacm, Myi^stiMcem, Teuistiomiacees, 
Comiaracem, Ainyndmm, Oyitandiacem, Ppaa idacem, and Eno 
caulacess Many of the Suinatian foims which do not occui in 
Java aie found in the Malay Peninsula In the noith the pine 
tiee {Pnviis MeilLimi) has advanced almost to the equatoi, and in 
the south aie a vaiietv of species chaiacteiistic of the Anstialiau 
legion The distribution of species does not depend on elevation 
to the same extent as in Java, wdieie the hoiizontal zones are oleaily 
marked , and there appeals to he a tendency of all foims to glow 
at lowei altitudes than in that island A lemaikable featuie of 
the Sumatian floia is the gieat variety of tiees that vie with each 
othei in statuie and beauty, and as a timbei piodneiiig conntiy 
the island ranks high even among the iichly wooded lands of the 
archipelago ^ The process of reckless deforestation is, howevei, 
beginning to tell on certain districts, — the natives often destioymg 
a whole tiee foi a plank oi laftei The pimcipal cultivated plants, 
apait fiom sugai cane and coffee, aie nee (in gi eat variety of kinds), 
the cocoa-nnt palm, the areng palm, the aie ca and the sago palms, 
maize (jagung), vams, and siveet potatoes , and among the fiuit 
tiees aie the Indian tamaiind, the hlimhmg, pomegianate, jambosa, 
guava, papaw, oiange, and lemon Even before the ainval of 
Em opeans Sumatra was known foi its pepper plantations , and 
these still form the most conspicuous featuie of the south of the 
island For the foreign maiket coffee is the most important of all 
the crops, — ^the Padang distiicts being the chief seat of its cultiva- 
tion The aveiage value of the coffee brought to maiket m Padang 
in the three years 1880 82 was £521,000 Benzoin was formerly 
obtained almost exclusively from Sumatia from the StyrcKC Benzoin ® 

^ The Central Sumatra Expedition alone collected specimens of 
about 400 kinds of timber 

® See Miquel, J'fora/nci Baiavx, Suppl l,“Proclr FlorseSumatranaj,” 
1860 
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Fmim — Snellemann confirms the statement of Wallace that no 
trace has been found of the oiang-outan {Sima satyius) The 
siamang {Eylobates syadadylus), an ape peculiar to the island, nils 
the woods with the cry “ vna ” The iingbo {Eylobates agilis) 
IS not so common A fauly familiar form is the simpei {S&mM- 
mthecus melalophus) ITo apes are found on the plateau of Alahan 
Pandjang and the slopes of the mountains above 1500 meties 
The timah {Cercocchvs cy iiomolgiis) is the only ape found in eential 
Sumatia in a tame state The pig tail ape {Macaais nemesti inns)—- 
as Baffles desciibeclit in Ins “ Desciiptive Catalogue of a Zoological 
Collection made m Sumatia,” Trans Linn Soc , 1820, vol xiu 

p 243 IS employed hy the natives of Benkulen to ascend the 

cocoa-nut tiees foi the purpose of gatheiing the nuts The Galco 
mihccus volans (“kubin,” “fljingcat,” oi “flying lemui”) is faiily 
common Bats of from tiventy to tuenty-fiye species have been 
registeied, m cential Sumatia they duell in thousands in the 
limestone caves The Pteiopus edulis (“kalong,” “flying fox”) is 
to be met with almost everyuliere, especially m the duiian tiees 
The tiger ft erpiently makes his presence felt, hut is seldom seen, 
and less fref],ueni:ly liTiiited , li6 prefeis to piOA\l in "wliat tlie 
Malays call tigei weather, that is, dark, stailess, misty nights 
The “clouded tiger ” or iimaii bulu {Fehs mac/oceiis) is also known, 
as well as the Malay hear and wild clog Paradotuiiis mnsanga 
("coffee-iat” of the Emopeans) is only too abundant, Antictis 
bintui oncj appeais to be i aie The Sunaatian ham {Lepiis nctscliei i), 
discovered in 1880, adds a second species to the Le^us mgiicollis, 
the onlyhaie previously known m the East Indian Aiclni>elago 
The Mams jaiaimus is the only lepiesentative of the Edentata 
The PaJhijdeunata aie stiongly ehaucteiistic of the Sumatzan 
fauna not only aie the ihinoceios [Ith simatmiius), the Sus 
mttatus, and the Tapt; us indicus common, but the eleiiliant (alto- 
gethei absent from Java) is lepiesented by a peculiai species The 
Sumatran ihinoceios differs fioin the Javanese in having two hoi ns, 
like the Afnoaii vaiiety Its lange does not extend more than 
8500 feet above sea level, and that of the elephant not above 4900 
feet The wild Bos sundaicus does not appeal to exist in the 
island The Antilopc simatiomis (kambing utan) has been cliiven 
to the loneliQ&t paits of the uplands Cermis egivinus is widely 
distributed, Cat mis munfjaa less so ^ 

Inhabitants --Tlie hulk of tlie Sumatian population is Malayan , 
but to what extent the klalay has absorbed pie-Malajan blood is 
still open to investigation The Kubus, a lace oi tube still found 
in an emphatically savage state in the mteiioi, have been by some 
regarded as the zeniains of an aboriginal stock , hut Mi J G Gaison, 
rep 01 ting on Kubn skulls and skeletons submitted to him hy Mr 
loihes, comes to the conclusion that they aie decidedly Malay, 
though the fiizzle in the haii might indicate a ceitain mixture of 
Fegi ito blood {Join n Anthi op Inst ,1884) They speak the Malay 
dialect of the distnet to which they belong 
One of the most inteiesting of all the savage oi semi-savage 
peoples is the Battaks oi Batahs About these a gieat deal lias 
been wiitten since Junghulm published Ins Die Battalanda in 
1847 It is not known whethei they were settled in Sumatia 
hefoie the Hindu peiiod. Then language contains words of Saus- 
kiit oiigin and otneis most leadily zefened to Javanese, Malay, 
Menangkabau, Macassar, Sundanese, TTiasese, and Tagal influence 
At the pie&eut time they occupy the countiy to the &outli-oaai of 
Achm, in the centre of which lies the gicat Toba Lake , but it is 
evnient that they foimeily possessed, oi at least vvoie piesent in, 
vaiious othei distiicts both noith and south The process of ab- 
soiption into the Achiu and Malay population which is now rapidly 

S on seems to have been long at woik In many points the 
ks aie quite diffeieiit fiom the Malay type The average 
statuie of the men is about 5 feet 4 inches, of the women 4 feet 8 
inches In genoial build they aie latbei thickset, with bioad 
shoulJeis and fanly musciilai hmbs The coloui of the skin langcs 
fioin daik hiotvn to a yellowish tmt, the daikness appaiently qnite 
mdopenclent of climatic influences oi distinction of lace The 
skull is lathei oval than loiind In maiked contrast to the Malay 
type ai 0 the laige black long shaped eyes, beneath heavy black oi 
daik blown eyebiovvs The cheek bones aie somewhat pioimnent, 
but less so than among the Malays J B Meumann^ leckons the 
mhabitants of the whole uver hasm of which ho tieats at 50,000 
The Battak language,® especially the Toba dialect, has been studied 
by Tan dei Tuuk {Batahsoh Woordenhoel) On the holders of 
BalemWg and Benkulen live the Bedjangeis, a peculiar tribe who 
still employ a distinctive wntten chaiacter, wliidi they cut with a 
kus on bamboo or lontai The same character is employed by the 
Pasumabs, who beai tiaces of Javanese elements oi influence Bull 
details as to the vaiioiis forms are given by Tan Hasselt, Volksbe 

1 For the huds see Foibes's Naturalist's Wanderings On tins, as on othei 
hianclies of natural lustoij, elaborate treatises appear m JliTKMeJi Sumatra 
s “Hot Pane en Bila Stiooingebied,” in Tijdsch Ned AardnJM Gen , 1886 
3 Mr G A van Oplun|sen has published (in Bvjd iot land-. Toed , en VolUn 
Knnde, 1886) an intciestiiig collection of Battah poetiy He deseiibes a eini 
ous leaf language used by Battak lovei s, in winch the name of some leaf oi 
plant IS substituted foi the wout with wluclut has gieatest phonetic siimlaiit} 


schi en Taat lan Jlhd -Sicmati a (1877-79 expedition) The original 
stock of the Achinese appeals, according to K H F van Langen 
{Tijdsolvt VO 01 Ind Taal-, Land-, en Fallen -Kwide, Batavia, 
xxvin ), to have consisted of the Mantiis, who seem to have been 
driven inland by the BatUks and the Cheties (Tjeties) or Hindus 
The Achinese language IS at piesent spoken in four main dialects, of 
which the puiest or most cultuied is that of the XXY and XXTl 
Mukims It shows, besides the Mantii element, Malay, Battak, 
Hindu, and Aiabic influence The inhabitants of the Mias Islands 
have a special tongue, which has been studied by Heir Siiiidermann 
The physical conditions of laige tracts leiidei it ceitain that as 
a whole the island cannot he thickly peopled In 1881 the Govein- 
ment Almanac gave the population of the Butch possessions as 
2,142,873 (2894 Euiopeans, 2,098,984 natives, 11,289 Chinese, 1929 
‘‘Arabs,” and 27,777 Ouentals of other stock) To this considei- 
ahle additions must he made, as the kingdom of Acliin (356,000 at 
least), as well as Indiagiii and Xwanten (about 30,000) Peihaps 
a fan estimate for the whole is somewhat niidei 3,500,000 The 
Mias Islands would add 230,000 to the total The most populous 
legion IS the government of the West Coast 

Eistonj —As fai as is known, Sumatian civilization and cultnie 
aie ol Hindu ongin , and it is not impiobable that the island 
was the first of all the aiclupelago to leceive the Indian imini- 
giants who played so impoitant a pait in the lustoiy of the legion 
Ceitain insenptions discoveied in the Padang Higlilands seem to 
ceitify the existence m the 7th centuiy of a poweilul Hindu king 
dom in Tanah Datai, not flu fioin the site of the latei capital 
of Meiiangkahau In these insciiptions Sumatia is called the “ fiist 
Java ” The tiacos of Hindu influence still to be found in the 
island aie exheniely inimeious, though fai fioni being so impoit- 
ant as those of Java Tlieie aie nuns of Hindu temples at Butai 
in Hell, neai Peitibi, on the Panbi iivoi at Janihi, in the mteiioi 
of Paleinhang above Laliat, and in numeious othei localities One 
of the principal Hindu .lums is at Muaia Takus on the Kampai 
iivei ■* The buildings (including a stupa 40 feet high) may possibly 
date fiom the lltli centnzy At Pagai Bnjinig aie seveial stones 
with insciiiitions in Sanskiit and Menanglcnhaii Malay Sansknt 
woids occui m the vaiions languages spoken in the island , and 
the Ficus i ehgiosa, the sacred tiee of the Hindu, is also the sacied 
tiee of the Battaks At a latei poiiod tlie Hindu iiiilueiice in 
Sumatia was stiengthened by an influx of Hindus fiom Java, who 
settled 111 Palemhang, Jambi, and Indiagni, hut then attachment 
to Sivaism pi evented them fiom coalosoiiig with then Buddhist 
hiethicn in the noith In the 13tli coutiiiy Mohammedanism be- 
gan to make itself felt, and in conise of time took a flim hold upon 
some of the most impoitant states In Menangkabau, foi instance, 
the Aiahie alphabet displaced the Kavvi (ancient Javanese) chaiactci 
pieviously employed Hative chiomcles deiivo the Menangkabau 
pimccs fiom Alexandoi the Gieat , and the Aohmose dynasty boasts 
Its ongm fiom a missioiiaiy of Islam The town of Saniudeia was 
at thatpeiiod the seat of an impoitant 2 n incipality in tho north 
of the island, whoso cuuent name is piobably a coimption of tins 
woid ® Ml Wemukei in 1881 found a village called Saniudia neai 
Basel (Passn), which possibly indicates the site 
Subjoined aio a few leading events in tho lecent history of 
Sumatia The island, oi latliei the poitions possessed by tho 
Dutch, wcie Biitisli fiom 1811 to 1816 1821. Second expedition 

against Palenibang, Palembang eaptuioil 23d June 1822 Mon- 
angkabau loeognized Dutch authoiity 1826 Benkulen taken ovoi 
fiom the Eiighsli in May 1837 Cultivation of coffee extended 
in West Coast logion by Govoinoi A V Michiols 1840 Extension 
of the West Coast government to Snikil 1851 Eevolt supjnessed 
m Palembang, expedition to tho Lampong distucts 1853 Choleia 
lagcs in the island, Raja Tiang Alani, uiiglcadei of tho lovolt iii 
Palembang, sun endcis 1868 Expedition against Jambi , sultan 

detliioned and treaty made with lua snccossoi 1860 Eedjang 
added to Palembang lesidency 1863 Expedition against Mias 
1865 Expedition against Asahan and Seidaiig (East Coast) 1872 
Agieement with the Biitisli Goveiinncut in legard to Sumatia 
1873 TTar in Aclim commenced 1874 Captmo of the kiaton of 
Achin 1876 (Japtuio of tho TI , IV , and IX Mukuns (Acliin) , 
expedition against Kota Jutan (East Coast) , emancipation of slaves 
on West Coast 1878 Beiikiuen made a lesideney, civil admmis- 
tiation of Achin and dopoiidoncies eiitiu&ted to a goveinoi 
Tlie litexaturo dealing with Sumatra Is very oxtoiisivo Of tlie older woiks 
tlie pest known la Marsdon’s History of Sumatra, 1811 A full list of otlicr 
autlioiities will bo found in Toth’s Aardivlslundig Woordenhoeh van Nedcrl 
Indie, 18bf) Among recent works by far tbo most impoitant is Midden Sii- 
rmtra, Beisen enOndereotkingen dei Sumatra Mxjiediiie, 1871 1879 (1882), edited 
by Prof p J Vetb See also Eiau do Saint Pol Lias, lU de Sumatra, 1884, 
Bastian, Hicfonewn. , Buijs, Twee Taren op Sumatra’s Wcsihisi , M Panqno, 
“ Eappoit sui nn Voyage A, Sumatia," in Archwi’s des Missions Soient , 3d ser 
Yol xh , Kielatra, Bescfimjving van der Atjeh Oorlog, 1885 80. and “Suinatiaa 
Vest Kust van 1819 1825," m Bijd tot Land-, &o , -Kunde, 1887 (HAW) 


4 See descriptions of it in Tydsihr van Ind Taal , Land , en VoIImi Iiunde, 
ISOO and 1879, oadHeihaucM Batav Gen van Kunst en Weteimh , 1881 
8 All liie facts lelatlng to this deiivation ars given in Yule and Burnell, 
Glossary of Anglo Indian Troi ds, g t “ Sumatra " 
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SUMBAL, or Stjmbul, also called Mtjsk Boot, a drug 
recently mtioduced into European medical practice It 
consists of the loot of Fei ula Sumhul, Hook , a tall Um- 
Lelliferous plant found in tlie noith of Bokhaia, its range 
apparently extending bejond the Amur It 'nas first 
brouglit to Ilussia in 1835 as a substitute foi musk^ it 
^\as subsequently recommended as a remedy for cholera, 
and in 1867 was introduced into the British phaimacopoeia 
The loot as found in comineice consists of tiansveise sec- 
tions an incli oi more in thickness and from 1 to 3 oi moie 
inches m diameter It has a dark thin papery baik, a 
spongy textme, and the cut surface is inaibled with white 
and blackish or pale biowui , it has a musky odoui and a 
bitter aromatic taste Sumbal ib used in medicine as an 
autispasmodic and stimulating tonic, especially in neivous 
diseases It owes its medicinal piopeities to a balsamic 
lesin and an essential oil Of the former it contains about 
9 pel cent and of the latter oiie-third per cent The resin 
is soluble in ether and has a musky smell, w'hich is not 
fully developed until after contact w ith water , by dry dis- 
tillation it yields unibellifeione, CgHj^Og, a crystaUine sub- 
stance soluble in watei, other , and chloroform, and pioduc- 
ing in an alkaline solution a briUiant blue fluoiescence, 
which IS destioyed by the addition of an acid in excess 

Under the name of East Indian sumbal, the loot of Doicnm 
<zinmo)iiaciuii, Don , has occasionally been offeied in English coni- 
ineice It is of a hioviiei hue, has the taste of ammoniacuni, and 
gives a much daikei tinctuie than the genuine ding , it is thus 
easily detected The name “sumbal” (a woid of Arabic oiigin, 
sigmlyiiig a spike oi car) is applied to seveial fiagiant loots in the 
East, the piincipal being Kmdostacliys Jatamaiisi, D C (see Spike- 
K ied) West African sumbal is the loot of a species of Oypenis 

SUMBAWA (properly Sambawa or Samvwa), an island 
of the East Indian Archipelago, one of the Sunda group, 
lies between 8° 6' and 9° 3' S lat and 116° 47' and 119° 
12' E long , to the east of Lombok, from which it is sepa- 
lated by the naiiow Allas strait Its area is estimated at 
5186 squaie miles The population was computed to 
number about 150,000 in 1887 The deep Bay of Salee oi 
Bumhawa on the north divides the island into two penin- 
sulas, and the isthmus is fmther i educed by the narrowei 
Bay of Tjempi (Chem 2 n) enteung from the south The 
eastern jpeninsida is deepily indented by the Bay of Bima 
The whole suiface of Sumbawa is mountainous Q- Hy- 
euges, m the western peninsula, is 5560 feet high, and G 
Tambora, in the eastern, which is said to have lost a thud 
of its elevation in the eiuption of 1816, is still 8697 feet 
high Theie aie no navigable streams The climate and 
productions aie not unlike those of Java, though the rains 
aie heavier, the drought more severe, and the fertility less 
Suli^hui, arsenic, aspihalt, and peti oleum are the mineral 
pioclucts Mohammedanism prevails thioughout the island, 
except among certain mountain tubes 

Sumbawa is divided into foui mdependeut states, — Sumhava 
pnopei, Donipo, Saiigai, and Bima Ti\o other states on the 
iioithein extiemity of the island weie so devastated by the Tamhoia 
ciuption of 1815that then teiiitoiy, aftei lymgfoi long uninhabited, 
was in 1866 divided between Dompo and Sangai Sumbawa inopei 
occupies the western peninsula The lesidence of the sultan is 
Sumbawa, 2 miles from the coast of the gieat hay, in 8“ 32' S lat 
and 117° 20' 33" E long It is sniionnded with jialisade and 
clitches The inhabitants of this state employ sometimes the Malay 
and sometimes the Macassai charactei in wilting A considerable 
tiade is Gained on in the expoit of hoises, buffaloes, goats, dindmg 
(diied flesh), skins, buds’ nests, ivax, iice, kaigang, sappanwood, &c 
Bumhawa enteied into tieaty lelations with the Dutch East India 
Company in 1674 Dompo is the western half of the eastern pemn- 
auk The capital of the state, Dompo, lies in the heait of the 
counti jr, on a stieam that falls into Tjeinpi Bay Bada, the sultan’s 
lesidencp, is faither west Sangar occupies the noith-western 
piomontoiy of the island, and Bima the extieme east Buna or 
Bodjo, the chief town of the lattei state, lies on the east side of the 
Bay of Bima , it has a stone-walled palace and a mosque, as well as 
a Dutch foit The population of Bima is ciuiously divided into 
twelve guilds or castes ( dan) In the town is a Government Chiistian 
school dating fiom 1874 
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SUMMARY JURISDICTION By a com t of summary 
jurisdiction is meant a court m which cases aie heard and 
determined by a justice or justices of the peace, without 
the inteivention of a jury Such a court has duties to 
jjeiform of two different kinds It either hears and de- 
termines a case in a judicial capacity, oi it acts rathei in 
a ministerial capacity wLeie a yuzwia faae case has been 
established, as by issuing a wan ant of distress for non- 
jiayment of poor rate, oi by committing an accused peison 
for the decision of a highei couit, generally assizes or 
quaitei sessions It is to the court acting in the foimer 
capacity that the term “ court of summary jurisdiction ” 
more strictly applies Ever since the first institution of 
justices of the peace (see Justice of the Peace), the 
tendency of English legislation has been to enlarge then 
jmisdiction and to enable offences of a less heinous nature 
to be tiled in then courts without a jury This imoad 
U 2 >on the functions of the jury can only be made by legisla- 
tion “The common law is a stiangei to it, unless in the 
case of contempts,” says Blackstone At common law all 
offences must be proceeded against by indictment, and an 
indictment can only be tried before a juiy Even wheie 
an offence is created by statute and is unknown to the 
common law the piocedme must be by indictment, unless 
the statute creating the offence oi some other statute 
specially makes it summaiy The history of the gradual 
growth of summary jurisdiction will be found an Stejihen, 
IhbtoiyoftJieC'nomnalLaWjyQ] i chap iv The summary 
jLuisdiction exercised by justices is the only one of much 
piactical impoitance It is unnecessary to do more than 
mention in passing the two othei kinds named by Black- 
stone, that of the commissioners of taxes foi revenue 
offences and that of the superior couits foi Contempt of 
Court {qv) A veiy remaikable case of the latter is the 
flower given to ajudge by 12 Geo I c 29, s 4, to summaiily 
sentence to seven yeais’ penal servitude a solicitor practising 
after conviction for peijuiy, foigery, oi banatry 

The pi mcipal Acts now dealing -with summaiy ■jiuisdictioii aie the 
Simimaiy Jinisdictiou Act, 1848^ (11 and 12 Yict c 43), one ot 
what aie called Jems’s Acts, and the Summaiy Juiisdiction Act, 
1879 (42 and 43 Vict c 49) The foimei consolidated the law up 
to that time of a laige mimbei of Acts, hut only to a certain extent, 
foi a considerable nmnhei of previous enactments dealing iii a 
gieatei oi less degiee with tins subject aie still law, the eailiest 
being 6 Hen lY c 10 It also amended the law in seveial im 
poitant pai txculais The amendment v as in the dii eetion of gieatei 
simplicity of procedme, and lelated to both ciiminal and only quasi 
cimnnal matteis The piocedme nndei the Act is shortly this 
In all cases wheie an information is laid oi complaint made the 
justices aie, on proof of a pima faa& case, to issue a Summons 
{qu) An information is laid m ciuniiial matteis in which the 
decision of the justices, if adverse to the defendant, W'ould he a 
conviction A complamt is made wdieie the decision of the justices 
in such an event would he an oi dei loi the payment of money oi 
othei wise m what may he called only qiiasi-ciiimnal matters, a g , 
claims undei the Emploj'eis and Woilonen Act If the summons 
IS disobeyed, a wan ant may (m ciiminal charges only) issue in the 
fldstmstance at the disci etioii of a justice The waiiantis good 
only within tlie local juiisdictioii of the justice issuing it , and, 
if it IS leqnued to be executed in another juxisdictiou, it must he 
hacked, i c , endoised, by a justice of that jurisdiction (unless in 
case of a fiesh puisuit, when it is good foi 7 miles beyond the 
bounds of the jnusdiction m which it was issued) Coinplaiiits 
need not be in ■wiitmg , mfoimations usually aie, though the Act 
does not make waiting necessaiy ’Where a wanant issues m the 
fiist instance, the infoiniation must he upon oath In all cases 
not othoiwise piovided foi, the uifoimation must ha laid oi coui- 
plaint made withm six culendai months fiom the time at which 
the mattei of the infoimation oi complaint aiose The heaimg 
IS in open couit, and parties may appeal by counsel or solicitor 
It both parties appeal, the justices must lieai and determine the 
case It the defendant does not appeal, the justices may hear and 

^ This name of the Act of 1848 is an example of a title of an Act 
conferred letrospectively (see Statute) The name was given to it by 
the Act of 1879 In the same way the name of the Scotch Summary 
Procedure Act, 1864, was changed to that of the Summaiy Juuschc- 
tion Act, 1864, by the Summary Jurisdiction Act, 1881 
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deteimiiie m Ins absence, oi may issue a iTarrant and adjourn 
tlie liearmg until Ins appi elien&ion If tlie complainant does not 
appear, tlie justices niaj dismns the complaint or adjouin the 
healing The punishment inflicted may be fine oi impiisonmmit, 
01 both Impiisoiimeiit as a rule cannot exceed six months ine 
le^ular mode oi pioceeduig iiheie a conviction adjadges a pecuniaiy 
pen ilty, or an oidei leqim es payment of a sim ot moiiej^, is by issue 
of a uaiiant of distiess to be leiied on the goods of the defendant 
The coiiit usually consists of tno oi nioie jusntes, hut the loid 
mavoi oi an aldeiman of the City of London, a metiopolitan police 
magistiate, and a stipeiuliaiy magistiate have each the authoiity ot 
two jubtices The Act fuithei makes piovisioii foi cmiug defects 
in foim in the pioceedings foi the payment of costs, foi lemoviiig 
difficulties as to the honndaiies of jiuisdiction, and foi vaiious othei 
matteis The schedule gives foims of pioceedings, uliicb aie as fai 
as possible to be followed The Act of 1379 amended the Act ot 
1848 111 seieial important paiticulais, cliieiiy in tlie diiection or 
gieatei leniency and enlaiged jiui&diction and powei of appeal A 
gieater discietion in the infiictioii of punishment is eonferied on 
the couit A scale of iinpusonmeiit m lespeot of non payment ot 
a fine or default of distiess is fixed at peiiods vaiying accoidiiig to 
the amount of the fine nnpiaid, but in no case exceeding tliiee 
months (except in certain levenue offences, nheie the limit is six 
mouths), and without Laid lahoui, unless haid labom is spemlly 
authoiized by the Act on which tlie conmction is founded Time 
may he guen foi payment of money j oi it may he oideied to he 
paid by instahnciits, oi secuiity may be tiken Siimmaiy tiial of 
childieu under twelve is allowed at the discietion of the couit in 
case of any indictable offence otbei than boraicide, unless objection 
IS macle by the paient or guaidiaii A child cannot on smninaiy 
conviction be impiisoiied foi nioie than a month oi fined moie 
than 40s Siumuaiy trul of iiivenile oflendeis bctneeii twelve 
and sixteen and of adults is allowed iii ceitain ciinies mentioned 
in the Act, if the accused asselits and foregoes his light to tual by 

S Theie aie cases in which the couit can deal sumniaiily 
an adult pleading guilty vvheie it would have been iiecessaiy 
to commit bun foi tual had he pleaded not guilty The coint may 
ill timal cases dischaige the accused without punislnnent oi with 
only a nominal puniBlimont Inipi ovenieiits aie made in the piac 

tice as to suieties, recognizances (see Suhety, Recogniz vncl), and 
the issue and execution of wan ants of coimintnient and distiess 
The issue of such a wauant may he postponed if the couit tiuiiks 
fit The wealing appaiol and bedding of a peison and his family, 
and the tools and implements of his tiade to tUo value of ^5, aio 
exempt fiomdistiess Iinpiisoniuent mayiu ceitain cases he oidoied 
instead of distiess The light of appeal is much extended An 
appeal now lies flora eveiy conviction oi oidei al^Judg^ng^lnpllsoll- 
inent without the option of a flue wheio the accused did not plead 
guilty The appeal by tbe Act of 1884 must be in accoi dance w ith 
the pioceduro of the Act of 1879, oi of any suhscfiueiit Act giving a 
light of appeal m the paiticulai case The appeal is to Quaiiti r 
Sessioxs {q V ) A summons oi wauant is not avoided by the death 
01 cessei of oflice of the justice issuing it Uiiclei the pow’eis of the 
Act lilies and foims vveie fiained wliitli came into cllect on 1st 
Januaiy 1880 The Suniuiaiy Juiisdictioii (Piocess) Act, 1881 
(44 and 45 Vict c 24, applying to Gieat Butaiii, but not to 
Iieland), gave additional facilities foi seiving and exeentmg the 
piocess of ail English couit of suininaiy jiuisdiction in Scotland oi 
of a Scotch couit 111 England, on ondoisenieiit m the couiitiy wlicio 
it IS executed The Suininaiy Jiuisdiction Act, 1884 (47 and 48 
Viet e 43), repealed a nuinhoi of oiiactincnts lendoied obsolcto 
by the Acts of 1848 and 1879 and explained ceitain sections of 
those Acts as to which doubts had aiisen Theie aie numeioiis 
othei enactments dealing less duectly with the povveis of couits of 
summaiy jiuisdiction Foi instance, the Meichaiit Shipping Acts 
give justices laige poweis m case ot salvage dainib and of ollences 
by seamen The Ciuninal Law Consolidation Acts of 1861 give 
them limited juu&diction in laiceny, coining, malicious injuues to 
piopeity, and offences against the peisoii Among many othei 
Acts conferring suniiiiary jiuisdiction aie the Army, Bastaidy, 
Customs, Employeis and Woikmen, Game, Highway, Licensing, 
Post Oflice, and Vagiant Acts Some of the latei Acts, such as the 
Customs aud Aimy Acts, apply to the United Kingdom The 
decision of a couit of $iimmaiy juusdictioii may he leviewedhy, 
besides appeal, a wiit of certioiaii, mandamus, oi habeas coipus, oi 
bj statement of a special case 

Scotland — Summaiy junsdictioii in Scotland depends chiefly 
upon the Summaiy Jiuisdiction Acts, 1864 aud 1881 A couit of 
sumraaij'juiisdictioii includes the sheiilf court The Acts follow, 
niutatis mutandis, the lines of English legislation All pnoceednigs 
foi summaiy conviction oi for lecovery of a penalty must be by 
way of coiiijilaint accoi ding to one of the foims in the schedule to 
the Act of 1864 The English summons and warrant aie lepie- 
sented in Scotland bj the warrant of citation and the wauant 
of appieben&ion Wlieie no pninsliment is fixed foi a statutoiy 
offence, the couit cannot sentence to moie than a fine of £5 oi sixty 
days’ laipiisoninent, in addition to oideiing caution to keep the 


peace The Act of 1881 adopts many of the piovisioiis of the 
W"h&h Act of 1879 In addition, it coiifeis the discietion as to 
punishment to a sheriff trying by juiy m cases wheie tbe piosecu- 
tion mmht have been by complaint nndei the Acts Appeals fioin 
couitsot summaiy’’ jurisdiction aie now inainly regulated by 38 aud 
39 Viet c 62, and proceed on case stated by the infeuoi judge 

lo eland —The pnncipal Acts dealing with the subject aie tbe 
Siiintnary Jmisdictiou and Petty Sessions Acts, 1851 (14 aud 15 
Vict cc 92, 93) These Acts aie moie extensive in tbeii puivievv 
than the English Acts, as they foim in a gieat degiee a code of 
substantive lav as veil as of pioceduie The exceptional political 
ciicumstanees of Iieland have led to the appoiiitiiient of lesideiit 
raagistiates undei 6 and 7 Will IV c 13, and to the confernng 
at diffeient times on courts of summaiy jiuisdiction of an authonty, 
generally tempoiaiy, gieater than that which they can exeicise in 
Great Biitain Recent instances aie the Peace Pi esei ration Act, 
1881, and the Pieventioii of Ciiiiie Act, 1882 The piovmions of 
the English Act of 1879 as to childien weie extended to Iieland 
by 47 and 48 Vict c 19 , , , , n , 

United AtoAs— By Ait III s 2 of the constitution the tual 
of all Climes, except in cases of impeachment, is to he by jiiiy 
By Alt V of the amendments no peisoii can be held to aiisvvei 
foi a capital oi otlieiwise intamous ciinie unless on a pi eseiitnieiit 
01 indictment of a giand jiuy Cousideiahle changes have been 
made by State legislation in the duection of enlaiging the povveis 
of coiiits of siimmaiy jiuisdiction (J Wt ) 

SUMMONS {mraviomtio) is a legal foim demanding 
the attendance of a peison in pailiament (see Peeeage, 
vol xviu p 462) or before a couit of justice The teini as 
It applies to courts of justice is used both in civil and in 
ciiinmal procedure, hut is not applied uni vci sally to all 
cases of demanding attendance Thus in the Piobate, 
Divorce, and Admiialty Division the summons is usually, 
following the civil law, called a “citation,” while a siunmons 
to a witness (at least m the supciioi courts) bears the name 
of “subpoena,” taken fioin the initial woids of the penal 
clause in its Latin foim Whatever he the name, the 
jnmciple of law is invaiiahle, that a coiut hefoie pioceedmg 
to adjudicate should bung before itself by some formal 
legal process all persons iiitciestcd in the decision or able 
to influence the decision by giving evidence as material 
witnesses The oral summons, like the oial pleading, seems 
to have been eaihei in time than the ■wutten foim In 
Eoman law the oial m jus vocciho existed centmies before 
the written hbelhts convenhoins The antiquity and im- 
portance of the summons as a legal foim in England is 
shown by the pieseuce of the “sompnoiii,” or suminoner 
of the ecclesiastical couit, as one of the chaiacteis in 
the Cante-ihmy Tides, and by the compaiativo frequency of 
“Sumiiei ” as a surname In civil procediue a summons 
may be issued eithei in the High Coint oi in an infeuoi 
conit, such as a county coint In the High Court all 
actions arc commenced by writ of smnmons In the High 
Coiut the summons (m tins case not m the foim of a wait) 
is also a convement mode of detcimining inteilocutoiy 
matteis by a judge oi some othei officer of the coiut — 
such as a master m the Queen’s Bench Division oi a chief 
cleik in the Chanceiy Division — ^without the necessity of 
bringing the case into court 

Tho tendoucy of recent legislation is towaiils the iiicieased use 
of the siimmons as a mode ot piosenting a case foi decision For 
mstaiico, niidei the Veudoi and Pinoliasei Act 1874, and the Con- 
veyancing Act, 1881, many iinpoitaiit qiiestioiw, even of title to 
real piopeity, may bo laiscd on suiuinonb It thus appioaclies very 
nearly to Pleading {qv) , m fact, tho definition of pleading in 
the Jndicatuie Act, 1873, s 100, includes summons The Eulos of 
the Supieme Couit, 1883, lutioduced two new foiins of summons, — ■ 
(1) the geiieial sninnioiis foi duections, by which several matters 
may he included in a single snnimoiis winch befoie tho lules must 
have been the subject of sepaiate applications , (2) the origmating 
summons in tho Chaueciy Division, by winch moccedings may he 
commenced without vviit foi ceitain kinds of relief specified in the 
rules (see Ord Iv i 3) The ouginating summons to a gieat 
extent supieisedes the action foi admnustiatiou of a trust oi of the 
estate of a deceased peison ^ An oidinaiy summons must he seived 

1 Asnmlar piactice existed befoie 1883 undei the powers given by 
15 and 16 Vict c 86, but was very limited in its operation, as it 
applied sinnily to the personal estate of a deceased person 
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two, an oiiginatuig summons seven, clear days befoie its retuin 
A decision on a summons is generally subject to appeal In the 
Cliancei> Duisionit is eustomaij to adjourn into couit the con- 
sideration of a summons of moie than oidinaiy impoitance The 
appendi\ to the Ptules of 1888 contains foims of eveiy kind of 
summons in the High Couit In the countj courts an action is 
commenced by idaint and summons Two kinds of summons are 
in use, — the ordinal y and the default summons The latter is 
an optional remedy of the plaintiff in actions for debts oi liqui- 
dated demands exceeding £5, and in all actions foi the pnce oi 
hue of goods sold oi let to the defendant to be used in the -nay of 
his calling It maj also issue by leave of the judge oi registiai in 
other cases, with the single e\ception that no leave can be gi\ en 
m claims under £5 vheie the claim is not for the price oi hue of 
goods sold 01 let as above, if the affidavit of debt discloses that the 
defendant is a seivant or peison engaged in manual labour The 
advantage of a default summons is that judgment is enteied foi 
the plaintiff without heanng unless the defendant gives notice of 
defence within a limited time A default summons must as a rule 
he served personally on the defendant , an ordinal y summons need 
not be served peisonally, but may in most cases be delivered to a 
person at the clefendant’s house oi pilace of business A summons 
IS also issued to a witness in the county couit Foims of summons 
are given in the County Couit Kules, 1886 These include ceitain 
special foims used in Admiialty and intei pleader actions and in 
pioceedings uiidei the Chaiitable Trusts Acts, the Friendly Societies 
Act, 18/5, and the Mamed Women’s Piopeity Act, 1882 In 
eiiminal law a summons is the mode of seeming the attendance of 
the defendant befoie a court of summaiy jurisdiction, whethei it be 
sought to obtain a conviction oi an oidei against him Foims of 
summons to a defendant, a wntness, oi a suiety will be found in 
the schedule to the Summaiy Juiisdiction Act, 1848, and m the 
rules issued in arcouhnee with the Summary Jmisdiction Act, 
1879 (see the aiticle Summary Jurisdiction, supia) Forgeiy 
of a summons oi use of any document falsely puipoiting to be a 
summons or piofessmg to act under such a document is punishable 
as felony under the County Couits Act, 1846, and the Foigeiy Act 
of 1861 

St,otland — Summons is a tern confined iii stiictness to the 
commencement of an action m the Couit of Session Foimeily it 
w as the mode of commencing an action in the sheriff court, but such 
an action is now commenced by Petition {q v ) In some Acts of 
Pailiameut, howeiei — e t/ , the Citation Amendment Acts — theteim 
“ summons ” is certainly used to denote pait of the piocess of an in- 
feiioi court The summons is a wait in the so\ ereign’s name, signed 
by a waiter to the signet, citing the defendei to appeal and answ^ei 
the claim The will of the summons calls upon the defender to 
appear on the pioper xiulucm A pimleged summons is one wheie 
the induciss, aie slioitened to siy days against defendeis within Scot- 
land (6 Geo IV c 120, s 53) Defects in the summons aie cuiod 
by amendment or by a supplementary summons The summons 
goes moie into detail than Hie English wiit of summons, though it 
no longer states, as it once did, the giounds of action, now stated 
in the condescendence and puisuei’s jilcas in law annexed to the 
summons The fonn of the summons is regulated by 13 and 14 
Vict c 36, s 1, and Schedule A Aftei the action has been, set 
on foot by summons, the attendance of the paities and witnesses 
IS obtained by citation The Citation Amendment Acts, 1871 and 
1882, give additional facilities for the execution of citations in 
civil cases by means of registered letters In cases in a comt of 
summaiy jmisdiction the English summons is lepiesented by the 
wairant of citation 

SUMNER, Charles (1811-1874), American statesman, 
was born at Boston, Mass, on 6tli January 1811 He 
giadnated at Harvard m 1830, and studied law with 
Judge Stoiy His natural powers of mind M^ere gieat, his 
habits of study intense, and Ins success immediate and con- 
spicuous Eveiything seems to have been expected of 
him, and he disappointed nobody In 1834 he had been 
admitted to the bai, was editor of the American Jurist, 
and was reporting the decisions of Judge Story For the 
next three yeais he was a lecturer in the Harvard law 
school He then spent three years m Europe, always, 
however, studying with an intensity that never relaxed 
Returning, he began tlie practice of law, but giadually 
drifted into politics during the anti-slavery struggle In 
1851 the few “ free-soilers ” in the Massachusetts legis- 
lature offered to vote for Democrats for other officers m 
return for Democratic votes for Sumner as United States 
senator Sumner was thus sent to the Senate, to which 
he was regularly le-elected for the rest of his life He at 
once became a man of mark, though not of popularity, m 
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the Senate His fine personal presence, his somewhat 
florid rhetoric, his wealth of citation from learned and 
foreign tongues, his wide foreign acquaintance, high cul-- 
ture, and social standing, seem to have staggered his 
Southern colleagues They could not look dowm upon him, 
and they haidly knew what else to do A long senes of 
speeches brought about an assault upon him, 22d May 
1856, by Preston S Brooks, a rejn esentative from South 
Carolina, in retaliation for Sumnei’s ciiticism of Brooks’s 
uncle, a senator fioni his State Brooks found Sumner 
writing in the Senate chamber, and beat him so ciuelly 
that he narrowdy escaped death He was absent from bis 
Ijlace until 1859, and never fully lecovered fiom tlie effects 
of the assault When his party took contiol of the Senate 
in 1861 Sumnei became one of its foiemost members 
Like Stevens (see Stevens), he propounded a theory of the 
relations of the seceding States to the Union which never 
w'as endorsed, but had its influence on the outcome of 
leconstruction In the American Union States are auto- 
nomous, but Teriitoiies are theoretically under the abso- 
lute government of Congress, though in practice Congress 
gives them as much self-government as is possible or 
piudent A Territory becomes a State by admission 
through an Act of Congress Sumner held that the 
national boundaries of the Union weie so fixed that no 
State could escape from them by secession, that a State’s 
secession was merely an abandonment of its Statehood, so 
that it fell back into the condition of a Teriitory and came 
under the absolute goveinment of Congress This “State- 
suicide” theory w'as in due time condemned by the Supreme 
Court, which held that a State could not lose its State- 
hood, but Congiess had really acted upon it already in 
several points of reconstruction Sumnei’s peculiar field 
was m the Senate committee on foreign relations, of 
which he w^as chan man fiom 1861 until 1871 It was 
during this period, m 1869, that he urged the “indirect” 
items of the Alabama claims, sacrificing w ithout hesitation 
the English popularity which had always been dear to him 
Within a year or two he felt compelled to oppose the new 
administration of President Grant in several particulars 
In the expectation of gratifying the president, the Repub- 
lican senators removed Sumner fiom his chairmanship, 
and, like Seward, he passed his later years in general op- 
position to the party which he had helped to organize In 
December 1872 he introduced a resolution that the names 
of victories over fellow-citizens should be removed from 
the regimental flags of the army For this his State 
legislature censured him, but the censuie w'as rescinded 
just before his death He had been from the beginning of 
the Civil War the advocate of emancipation and of the 
grant of full status to the Negroes, and foi the last few 
years of his life his energies w^ere devoted to forwarding 
his Civil Rights Bill, intended to give the fieedmen the 
same legal lights as the whites He died at Washington 
on 11th March 1874 

Sumnei’s speeches weie collected in 1850 undei the title of Om- 
tions and Speeches to which W'as added, in 1856, Recent Speeches 
and Addresses His Works, in twelve volumes, wrere issued m 1875 
See also Lestei’s Life of Sumner, 1874 , Haisha’s Life of Sumnei , 
and Pieice’s Memonal and Letteis of Sumner 

SUMPTUARY LAWS ate those intended to limit or 
regulate the private expenditure of the citizens of a com- 
munity They may be dictated by political, or economic, 
or moral considerations They have existed both in ancient 
and m modern states In Greece, it was amongst the 
Dorian races, whose temper was austere and rigid, that 
they most prevailed All the inhabitants of Laconia were 
forbidden to attend drinking entertainments, nor could a 
Lacedaemonian possess a bouse or furniture which was the 
work of more elaborate implements than the axe and saw 
1 Amongst the Spartans proper, simple and frugal habits of 
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hfe Avete secured ratliei by the institution of the pkeichtia 
(public meals) than by special enactments The iiosse&sion 
of uold 01 failvei was interdicted to the citizens of Spaita, 
and the use of iron monej alone was permitted by the 
Lycurgeau legislation Even in the cities \^ich had 
early departed fioiu the Done customs,” says K 0 Mullei, 

“ there were fi equent and strict piohibitions against ex- 
pensiveness of female attire, prostitutes alone being wisely 
kcepted ” In the Locnan code of Zaleucus citizens weie 
forbidden to drink undiluted wine Tbe Solonian sump- 
tuary enactments were directed pimeipally against the 
extravagance of female appaiel and dowries of excessive 
amount . costly banquets also weie forbidden, and expen- 
sive funeral solemnities The Pythagoreans in Magna 
Griecia not only protested against the luxury of then time 
but encouraged legislation with a view to lestraining it 
At Rome the system of sumptuaiy edicts and enactments 
was laigely developed, whilst the objects of such legisla- 
tion were concuriently sought to be attained through the 
exeicise of the censoiial pou ei The code of the Twelve 
Tables contained provisions limiting the expenditure on 
funeials The most mipoitant sumptuary laws of the 
Roman commonwealth weie those which follow (1) The 
Oppian law, 215 bo, piovided that no woman should 
possess more than halt an ounce of gold, or weai a diess 
of diffeieut colours, oi iide in a cairiage in the city or 
withm a mile of it except on occasions of public leligious 
ceremonies This law, winch had been paitly dictated by j 
the financial necessities of the conflict with jHannibal, was j 
repealed twenty yeais latei, against the advice of Cato 
Livy (xxxiv 1-8) gives an interesting account of the com- 
motion excited by the pioposal of tlie rejieal, and of the 
exertions of the Roman, women against the law, wmich 
almost amounted to a female emeute (2) The Orchian 
law, 187 B c , hmited the numbei of guests at entertain- 
ments An attempt being made to lepeal this law, Cato 
offered strong opposition and deliveied a speech on the 
subject, of which some fiagments have been preseived 
(3) The Fanman law, 161 bo, hmited the sums to be 
spent on entertainments , it piovided amongst othei 
things that no fowl should be served but a single hen, and 
that not fattened (4) The Didian law, 143 B o , ex- 
tended to the whole of Italy the pi o visions of the Fanman 
law, and made the guests as well as the giveis of enteitain- 
ments at which the law was violated liable to the penalties 
After a considerable interval, Sulla anew directed legisla- 
tion against the luxury of the table and also hunted the 
cost of funerals and of sepulchial monuments We aie 
told that he violated his own law as to funerals when bury- 
ing his wife MeteUa, and also his law on entertainments 
when seeking to forget his grief for hei loss m extravagant 
dunking and feasting (Pint, SnU , 35) Julius Cmsar, 
in the cajiacity of yn s&J-ectus morihus, after the African war 
re-enacted some of the sumptuary laws which had fallen 
into neglect , Cicero implies ad Att^ xin T) that in 
Csesar’s absence his legislation of this kind was not at- 
tended to Suetonius tells us that Ctesar had ofiiceis 
stationed m the maiket-places to seize such provisions as 
were forbidden by law, and sent lictors and soldiers to 
feasts to remove all illegal eatables (Jul , 43) Augustus 
fixed anew the expense to be incurred in entertainments on 
oidinaiy and festal days Tiberius also sought to check 
inordinate expense on banquets, and a decree of the senate 
was passed in his reign foibidding the use of gold vases 
except in sacied iites, and piohibiting the wearing of silk 
garments by men Rut it appears from Tacitus (A9in, 
111 5, where a speech is put into liis mouth very much in 
the spirit of Hoiace’s “ Quid leges sine monbus Vanae 
proficiuiit ^ ”), that he looked more to the impiovement of 
manners than to direct legislative action for the restiiction 
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of luxuiy Suetonius mentions some legulations made by 
Nero, and we hear of further legislation of this kind by 
Hadi’ian and later emperois In the time of Tertullian 
the sumptuaiy laws apjieai to have been things of tbe past 

(Ajjol , c VI ) .11 

In modem times the fiist impoitant sumptuary legisla- 
tion uas— in Italy that of Fiedeiick II , lu Aragon that of 
James I , in 1234 , m Fiance that of Philip IV , m Eng- 
land that of Edwaid II and Edwaid III In 1294 Philip 
IV made provisions as to the diess and the table expendi- 
tme of the several oideis of men in his kingdom, the most 
remaikable of which may be seen in Guizot’s Givil%sat%on 
en F'imvLe, lec 15 Chailes V of France forbade the use 
of long-pointed shoes, a fashion against which popes and 
councils had piotested in vain TJndei later kings the use 
of gold and silvei embioidery, silk stuffs, and fine linen waies 
was restiicted,— at first moial and afteiwaids economic 
motives bemg put forward, the latter especially fiom the 
use of the nieicautile theoiy In England "vve beai much 
fiom the writers of the 14tli centiny of the extravagance 
of dress at that peiiod They lemaik both on the gieat 
splendoui and expensiveness of the appaiel of the higliei 
01 dels and on the fantastic and defoimmg fashions adopted 
by peisons of all lanks The paihainent held at West- 
minster in 1363 made laws (37 Edw III c 8-14) to lestiam 
this undue expenditme and to legulate the diess of the 
several classes of the people These statutes weie lepealed 
in the following yeai, but similai ones weie passed again 
in the same leigii They seem, howcvei, to have had little 
effect, for in the roign of Richard II the same excesses 
pi 6\ ailed, appaiently ni a still gieatei clegiee Anotlici 
statute was passed in the yeai 1463 (3 Edw IV c 5) foi 
the legulatiou of the chess of poisons of all lanks In 
this it was stated that “the commons of the lealm, as 
well men as women, weai excessive and inoidmateapiiaiel 
to the gieat displeasiue of God, the euuclnng of stiange 
lealms, and the destiuction of this realm ” An Act of 
1444 had previously regulated the clothing, when it foimed 
a pait of the wages, of servants employed in husbandly, 
a bailiff 01 oveiseei was to have an allowance of 5s a yeai 
for his clothing, a hind oi pimcipal servant 4s , and an 
mdinaiy seivant 3s 4d , — sums equivalent lespectively to 
50&, 40s, and 33s 4d of oui money (Ticmy) Aheady 
ill the reign of Edward II a pioclaination had been issued 
against the “outrageous and excessive multitude of meats 
and dishes winch the great men of the kingdom had used, 
and still used, in their castles,” as well as “persons of 
infciioi lank imitating their example, beyond what their 
stations required and then ciicunistances could affoid”, 
and the rule was laid down that the great men should 
have but two courses of flesh meat sexved uji to their tables, 
aud ou fish days two courses of fish, each course consist- 
ing of but two kinds In 1363, at the same time when 
costumes wore regulated, it was enacted that the servants 
of gentlemen, merchants, and aitificeis should, have only 
one meal of flesh or fish m the day, aud that their other 
food should consist of milk, butter, and cheese Similar 
Acts to those above mentioned were passed in Scotland 
also In 1433 (temp James I ), by an Act of a parliament 
which sat at Peith, the manner of living of all orders in 
Scotland was prescribed, and m particulai the u&o of pies 
and baked meats, which had been only lately introduced 
into the country, was forbidden to all imdci the rank of 
baion In 1457 (temp James II ) an Act was passed 
against “sumptuous cleithing ” A Scottish sumptuaiy law 
of 1621 was the last of the kind in Great Biitain 

Feiguson and othei s have poiiitoil out that ‘Guxury ” is a teim 
of lelative import and tliat all luxm lea do not doseive to ho dis 
com aged Boscliei has called attention to the fact that the nature 
of the pievalent luvuiy changes with the stage of social develop- 
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ment He endeavours to show that theie aie three iienotL in the 
history of luxmy,— one in whieh it is coarse and profuse , a second 
in wdnch it aims mainly at comfoit and elegance , and a thud, 
proper to penods of decadence in which it is perverted to vicious 
and uniiatuial ends The second of these began, in modern times, 
with the emergence of the Western nations from the medieeial 
period, and in the ancient communities at epochs of siniilaa traiisi 
tion Koscher holds that the sumptuary legislation which reguLu ly 
appeals at tlie opening of this stage was then useful as piomoting 
the refoimation of habits He lemaiks that the contempoiaiy 
foimation of stiong Governments, disposed fiom the consciousness 
of their stiength to inteifeie with the lues of their subjects, tended 
to encoiuagp such legislation, as did also the jealousy felt bj the 
hitherto dominant lanhs of the rising wealth ot the citizen classes, 
who aie apt to imitate the conduct ot then snpenois It is ceitaiuly 
desuable that habits of wasteful expendituie and fiegnent and 
wanton changes of fashion should be diseomaged But such action 
belongs more properly to the spii itnal than to the temporal pow ei 
In ancient, especially Eoman, life, when theie was a confusion of 
the two powers in the state system, sumpitiiary legislation wasmoie 
natural than m the modem woild, in which those poweis have 
been in general leally, though impeifectly, separated Howfai 
regulation of this kind could, and might usefully, he earned out 
by a spuitual power under purely moial sanctions, and whethei 
and to what extent social oihees, piivate as well as public, should 
be discriminated by costume, aie questions which need not be dis 
cussed at piesent Political economists are practically unanimous 
in their reprobation of the policy of legislative compulsion in these 
matteis in a well known passage Adam Smith piotests against 
the “impertinence and piesumption of kings and ministeis in 
pretendmg to watch over the economy of piivate people and to 
lestiain then expense, being themsehes always and without any 
exception the gieatest spendthrifts in the society ” Yet he docs 
not seem to have been averse to all attempts to influence thiough 
taxation the expenditure of the humblei classes The modem 
taxes on carnages, coats of aims, han -powder, playing-cards, &.c , 
ought pel haps not to be regaided as resting on the princijde of 
sumptuaiy laws, but onlj as means of pi opoitiomng taxation to the 
capacitj of bearing the buulen 

The loci cloasm on Roman sumptuary laws are Scllim Noetes Aiticie, n 
24, and Maerobms, Saturn , in 17 On the sinuhi English legislation Heniy s 
Exstory of Great Bntain, may usefully he consulted One of the best extant 
treatments of the whole subject is that by Eoseber, in Ins essay leUi den 
Litmis, repubhshed in his Ansiotiien der VolUimrihseliaft aus dem gesclnchtliclien 
SimdpiinUe (3d eel , 1878) (J K I ) 

SUMY, a distnct town of Little Eussia, m tlie govern- 
ment of Kliarkoff, situated 125 miles to the noith-west of 
the chief town of the government, was founded in 1652 by 
Little Russian Cossacks It is poorly built, chiefly of 
wood, but IS an important centie for the trade of Gieat 
Russia with Little Russia, — cattle and corn being sent to 
the north in exchange for various kinds of manufactured 
and grocery wares It has a classical pro-gymnasium and 
a technical school Its inhabitants, who numbeied 16,030 
in 1884, are engaged in commeice, m various kinds of 
petty trades, and in agriculture 

SUU In the article Astronomy (vol ii p 1&S sq) 
the sun has been considered as a member of the solar 
system, and references are given to various discoveiies 
which have been made from time to time relating to its 
physical and chemical constitution In the present article 
we propose to consider the sun as a star, and to state 
as briefly as may be the views at present held regarding 
its structure, and siihsequently to refer to the most recent 
observations dealing with the physics and chemistry of the 
various phenomena which are open to our study 
Sn- The sun as ordinarily visible to us, bounded by the 
?elopes photosphere, is only a small part of the real sun from 
observations made during eclipses it is now known that 
outside the photosphere are-— first, an envelope, namely the 
chromosphere, which is mainly composed of hydrogen, and 
outside this another envelope, called the corona, while 
there is evidence that outside these, and especially along 
the plane of the sun’s equator, there is a considerable ex- 
tension of matter which may oi may not be of the same 
nature as that of which the corona is composed 

These various parts of the solar economy have been 
examined by the spectroscope, and from this examination 
two widely diveigent views have arisen 
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According to the fiist view, the true atmosphere of the Extent 
sun IS hmited by the chromospheie, and the constituents of 
of that atmosphere consist essentially of the vapour^ of the 
chemical elements recognized on the earth It will be seen ^ 
that on this view the corona and the equatorial extension 
observed occasionally are meiely solar appendages In 
the othei view the atmosphere of the sun is extended 
to the confines of the corona, the temperature naturally 
increasing as we descend , and it is held that towards the 
photosphere the temperature is so high that the chemical 
elements are dissociated into finer forms of matter, so 
that descending vapouis get more simple, ascending vapours 
get moie complex, and it is only in the cooler regions of 
the atmospheie that vapoius resembling those of our ter- 
lestrial elements can exist, while near the confines of the 
corona these vapoms give place to solid particles and 
masses Broadly stated, these divergent views have 
aiisen from the application of two distinct methods of 
mquiry In one method, light coming from every portion 
of the sun, and reflected, let us say, by a cloud into the 
spectroscope, gives us a spectrum full of absorption lines, 
and those lines are piactically constant fiom year to year 
In the other method, each minute portion of the solar 
economy has been examined bit by bit, and thus we have 
the spectrum of the spots, the spectrum of the promi- 
nences, the spectrum of the chiomosphere, the spectiuni 
of the coiona All these spectra vaiy enormously, not only 
among themselves, but from year to year , and, when we 
considei meiely the spots and prominences, we may say 
that they vaiy from spot to spot and fiom prominence to 
prominence 

It will be obvious that the tiue mean density of the Mean 
sun cannot be the same on the tivo hypotheses to which i'-naty 
we have referred If the atmospheie is practically limited 
by the photospheie, it has been found that the density of 
the sun is 1 444, watei being taken as unity If we 
include the corona in the sun’s atmospheie, and assume 
that its height is half a milhon of miles above the photo- 
sphere, then the volume of the sun is ten tunes that 
bounded by the photosphere, and the density is i educed 
to a tenth of the value given above 

We next proceed to discuss the chemical results obtained 
by the first method of inquiry to which reference has been 
made For these results we are of course dependent upon 
compaiisons of the lines given by various incandescent 
vapours with the Fraunhofer hues seen in the ordinary 
spectrum of the sun If by such means complete evidence 
IS afforded of the existence of one of our chemical elements 
in the sun, it is obvious that no information is given as 
to its precise locality , fuither, if the high temperatures 
used m our laboratories to pioduce a spectrum should 
break up the molecules of the vapours as known to the 
chemist into finer ones, and if the temperature of the sun 
were to do the same, there would still be a considerable 
similarity between the solar and the teriestrial spectrum of 
any one substance 

The first (A) of the following tables gives the substances Chemia 
present m the sun’s atmosphere according to (1) Kirchhoff, 
and (2) Angstrom and Thal4n 

TablvA 


Kuchhoff 

Sodium, Iiou, Calcium, Magnesium, Hickel, 
Bauum, Copper, Zinc 

Angstrom 
and Thalen 

Sodium, lion, Calcium, Magnesium, Nickel, 
ClnoTnmm, Cobalt, Hydrogen, Manganese, 
Titamum 


A subsequent method of inquiry, which was capable of 
tracing meiely a small quantity, gave the additional sub- 
stances shown m Table B 
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TiBLE B 


EUnwits iihose Lofigut Lines lodioicL withF/aunkoJer Lines 


Ceitainly 

comcideut 

Akmimnni, Stiontmm, Lead, Cadminm, Ceuum, 
TJianimn, Potassium, Vanadium, Palladium, 
Molybdenum 

Probably 

coincident 

Indium, Litbium, Kubidium, C.e&mra, Bismuth, 
Tin, Silvei, Glneinum, Lanthanum, Yttiium 

01 Eibium 


When come to bring the chemical evidence togethei 
ivhich has been acquired by the examination of separate 
parts of the solar economy, we find, as has been already 
hinted, that the apparent similarity m chemical structure 
suggested by the foiegoing tables entirely brealcs down 
blot only is the chemical nature of each separate solar 
phenomenon different from that of any other, but the 
facts of obseivation are m all cases entirely new and 
strange, so that very httle light is obtained towards the 
understanding of them fiom ordinary laboratory work 
We will consider the chemistry of the chief solai features 
in order 

Ghmntiy qJ the Constitiimi Faits 
Spe^'tia The spectrum of the spots diffeis fiom that of the 
of spots ordinary surface of the sun chiefly by the widening of 
certain of the Fraunhofer lines in the spot spectrum, — 
some being excessively widened The lines which aie 
most widened change from spot to spot and from yeai 
to yeai The most extensive sun-spot observations of 
this nature have been earned on in Kensington, and the 
conclusions derived from 700 obseivations on spots be- 
tween 1879 and 1885 are as follows — 

(1) The spot spectia aie voiy unlike the oulinary spectiura of the 
sim some Fiaunhofei lines aie omitted , new hues appeal , and llio 
intensities of the old lines aie changed 

(2) Only vciy few lines, oompaiatively speaking, of each chemical 
element, even of those which have many among the Fiaunhofei lines, 
were seen to bo most widened It w as as if on a piano only a few notes 
weie played ovei and ovei again, al way's pioduomg a dilfeient tune 

(3) An immense vaiiation from spot to spot was obseived be 

tween the most widened lines seen in the fiist bundled ohseiva- 

tions Change of quality or density will not accomit % this 

vanation To investigate this point the individual obseivations 
of lines seen in the spectium of non weie plotted out on stuns ol 
paper, and an attempt made to aiiange them in older, but without 
success, foi, even when the observations weie divided into six 
gioups, about half of them weie left outstandmg 

(4) If we tonsidei the lines of any one substance, theie is as 

much luveision between them as between the lines of any two 

metals By the teim “mveisiou” is meant that of any thiee lines, 
A, B, 0, we may get A and B without 0, A and 0 without B, B and 
C without A 

(5) Yeiy few lines are strongly affected at the same time in the 
same spot, although a gieat many lines of the same substance may 
be affected, besides the twelve i ecoided as most widened on each day 

(6) Many of the hues seen in the spots aie visible at lowtempei 
atuies (bome in the oxy hydrogen flame), and none are biightened 
01 intensified when we pass from the tempeiatuie of the electiic aie 
to that of the electiic spaik 

(7) Ceitain lines of a suhstajice have indicated rest, while other 
adjacent lines seen in the spectium of the same substance in the 
same field of view have shown change of wave length 

(8) A large nmnber of the lines seen in spots are common to two 
01 moie substances with the dispeision employed 

(9) The lines of iron, cobalt, chiomium, manganese, titanium, 
calcium, and nickel seen in the spectia of spots aie usually coinci- 
dent with lines in the spectra of othei metals with the dispeision 
employed, whilst the hnes of tungsten, copiper, and anc seen in 
spots are not coincident with lines in othei spectia 

(10) The lines of iron, manganese, zme, and titamnm most fie- 
quently seen in spots aie different fiom those most frequently seen 
in flames, whilst ni cobalt, cbiommm, and calcium the lines seen 
in spots are the same as those seen m flames 

(11) Towaids the end of the hist senes of investigations theie 
appeared among the most widened lines a few which are not re- 
presented, so fai as is known, among the lines seen in the spectia 
of terrestiial elements This change took place when theie was a 
marked ineiease iii the solar activiiy 

(12) The most widened lines m siin spots change with the sun- 
spot period 


(13) 4t and slightly aftei the minimum the lines are chiefly 
kuowm lines of the vaiious metals 

(14) At and slightly after the maximum the hnes aie chiefly of 
unknown oiigin 

(15) On the hypothesis undei discussion the change indicates an 
ineieased tempeiatuie m the spots at the sun spot maximum. 

The geneial result is that in passing fiom minimum to Changes 
maximum the lines most affected change from those of the m sim 
oidinaiy chemical elements to lines whose significance are^l^°^ 
not known The accompanying diagiam represents giaphic- 



ally the disappeaiance of the hues of non, nickel, and 
titanium and the simultaneous appeal aiice of unknown 
lines in the spot spectia in passing from minimum to 
maximum In the region of the spectrum foi which the 
curves aie drawn six lines weie r ecoided m each observa- 
tion, and therefore 600 in each senes of 100 observations 
In the cuives the vertical oidinates represent not meiely 
the niimhcr of individual hnes i ecoided but the numbei 
of occuuences of lines of each substance The dotted 
cuive show's the vaiiation in the fiecj[uency of the iron 
hnes, at the minimum m 1879 practically all the 600 
lines observed weie iron lines, towaids the end of 1881 
they had dwmdled down to 30 , and duiing the three 
following years they fell to 10 The dot and dash curve 
^ows a siimlai variation in the nickel lines, and the double 
hne curve that of the titanium lines during the same 
periods The continuous curve shows the gradual increase 
in the number of occurrences of unknown hnes in passing 
from the minimum in 1879 to the maximum in 1884 
The chromosphere when quite quiescent merely gives Ohromo 
us a spectium of hydrogen together with a line in the^pk®™ 
yellow, which, fiom its proximity to and Dg, is called 
Dg The chromosphere is disturbed in two w%s, — first, 
by prominences, of which more hereafter, and second, by 
the formation gradually and peacefully of domes, which 
aie of no gieat height but sometimes extend over laige 
areas and last for weeks These last-named phenomena 
have been termed “wellmgs up,” the idea being that they 
were produced by the gradual uprise of vapours from 
below , but it is clear that the same phenomena might be 
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Promi- 

nence? 


produced by tie very slow descent of matter from above 
The spectrum of these higher portions of the chromo- 
sphere, whether produced from below or above, is more 
complicated than the ordinary one The follow mg table 
(C) gives the piincipal lines which ha\e been recorded up 
to 1887 — 


1869 Hjcho^enDj 
1474 ( 531d 9) 
b" 

DjD 
4933 4 
4S99 3 
4923 1 
5017 6 
5275 


All lines 
TJnLnonn 

Magnesium, 3 out of 7 (Tlialeii) 

Nickel, 1 „ 34 

Sodium, 2 ,, 8 

Baiium, 2 ,, 26 

Iron, 2 , 460 (Angstrom) 


4921 3 

5014 8 blight j 
Aftei 1369 /4471 ^ 

4924 5 
B~0 


TJnluouii 


BnLnou n 


B-« J 

5019 Titanium, 1 out of 201 (Thaleii) 

^ j- Caltunu, 2 ,, 74 


The iiist new Ime in this table is called in spectioscopic 
language 1474, because when this woik was begun the 
only maps available w'ere those made by Professor Knch- 
liolf, and this particular line fell at 1474 on his scale 
Since then these aitificial scales have been discarded in 
favour of the natural one, which is given by the wave- 
lengths of light of diffeient colours In this the reference 
number of the same line is 5315 9, which repiesents the 
wave-length in ten -millionths of a millimetre of that 
paiticulai quality of light After this we obseive three 
lines of magnesium, only 3 out of 7 , next a line of nickel, 
one only, howevei, out of 34 , theu two lines of sodium, 
although we might natuially expect to get aU the 8 lines , 
then tw’o lines of baiiuin out of 26 , and so on Almost 
all the other lines have origins which are absolutely un- 
known that IS to say, w e nevei get them in our teiiestnal 
laboratories, and nevei, tlierefoie, axe able to match the 
blight lines m the chromospheie of the sun with any 
chemical substance In 1871 the sun was more active, 
and this activity resulted in the addition of new lines, all, 
however, absolutely unknown to us, except one, which 
represents a line in the spectram of titanium , but in that 
case we get one line out of 201 m exactly the same way as 
we get two only of iron out of 460 It is most impoitant 
to note that practically none of the lines shown in table 
0 are among those which are widened in spots 
The prominences aie of two krnds — those which aie 
relatively quiet and give almost exclusively the lines of 
hydrogen and those in which the motions aie as a rule 
very violent The spectmin of the latter class generally 
mcludes a large number of metallic lines , hence they are 
generally called metallic prominences The first stage of 
metallic piominence is usually the appearance of thiee 
lines of the following wave-lengths — 4943, 5031, 5315 9 
As the prominence increases m magnitude and violence 
other lines aie added, until at times the spectrum seems 
full of lines The rate of uprush of these prominences 
sometimes reaches 250 miles per second, oi nearly a million 
miles an hour, — figures which convey an idea of the 
enormous energies involved The lines seen m these pro- 
minences, although many are present in the spectra of the 
metallic elements, appear with greatly changed intensities 
the lines seen brightest m the prominences are frequently 
dim lines in the terrestrial spectrum Again it may he 
remarked that these are not the lines which are most 
widened m spots In the case of the spectrum of any one 




substance the nunibei of lines seen usually in the promi- 
nences is veiy small 

The general conclusions which have been deiived from a 
discnssion of the prominence obseivations made by Piofs 
Tacchini and Eicco, in connexion with the snn-spot observa- 
tions already mentioned, aie as follows 

(1) The chiomospheiic and piominence specturni of any one 
substance, except in the case of hydiogen, is unlike the oidinary 
spectium of the substance For instance, we get two lines of iron 
out of 460 

(2) Theie aie inveisions of hues m the same elements in the 
piominences, as theie aie inversions in the spots m ceitain pio 
ramences we see ceitam lines of a substance without otheis , in 
ceitam othei piominences we see the otliei lines without the fiist 

(3) Yeiy few' lines aie stiongly affected at once, as anile, and 
a veiy small piopoition altogethei,— smallei than in the case of 
spots 

(4) The piommences aie less subject to sndden changes than 
spots, so fai as luies ot the same element aie conceined 

(5) There is a change m the lines affected according to the sun’s 
spot peiiod 

(6) The hues of a substance seen in the piommences aie those 
which m our laboiatoiies become consideiably brightened when we 
change the aic spectium foi the spaik spectium 

(7) None of theuon hues orclinaiily visible in piommences are 
seen at the tempeiatuie of the oxy hydiogen flame Some of the 
oxy hydiogen flame lines are seen m the spots, but none have ever 
been seen m the piommences 

(8) A lelativcly laige numbei of the lines oidmaiily seen are 
of unknown oiigin 

(9) Many of the lines seen aie not oidiuauly seen amongst the 
Fiaunhotei lines Some aie hiight lines 

(10) As m the spots the E and K lines of calcium m the ultra- 
violet aie always blight m the spot spectium, the other lines of 
calcium and the other substances being daikeiied and widened, 
so it would appeal that the hnes H and K of calcium aie alwajs 
blight in the piommences in which the otliei lines are generally 
unaffected 

(11) Many of the lines are ooiunion to two oi moie elements 
with the dispeision which has been employed 

The spectium of the inner corona indicates that it is Corona 
chiefiy composed of hydiogen All the hydrogen lines 
aie seen in it, and up to a ceitam height the H and K 
hnes of calcium, proving the piesence either of calcmm 
or of something that exists m calcium w'hich we cannot 
get at in our tempeiature 

In the outer corona most of the hydrogen lines dis- 
appear , but one, the gieen line F, remains for a consider- 
able height side by side W’lth the 1474 line, indicating, as 
far as we can see w'here everything is so doubtful, that 
the constituents of the outer corona consist most probably 
of hydrogen in a cool form and the unknown stuff which 
gives the 1474 hue We also know that the outer corona 
contains particles which reflect the ordinary sunlight to 
us, because in 1871 Dr Janssen, and m 1878 Piofessoi 
Barker and otheis, saw the dark Fraunhofer hnes in the 
spectium of the corona We must imagine, therefore, that 
some pait of that spectrum depends for its existence on 
sohd particles which not only give a spectrum hke that of 
the lime-hght but have the faculty of reflecting to us 
the light of the undeilying photosphere It was also put 
beyond aU question m the eclipse of 1882 m Egypt that 
this coiona has another spectium of its own. There aie 
bright bands m the spectrum, showing that with these 
additions it is not a truly continuous spectium like that 
of the lime light, and that its origin is therefore in all 
probability very complex 

Amaahon and Disti ibution of Phenomena 

Observations of prominences, spots, and other pheno- Connei 
mena which require continuous investigation have been^“°^^ 
carefully made from day to day for several yeais, and^^j^^j 
one conclusion arrived at is that when and where the 
(disturbed) spots are at the maximum the faculse and 
metallic piommences are also at the maximum When 
the Tna.YiTnmri changes fiom north to south latitude in the 
spots it also changes from north to south m the metallic 
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prommences and the faculce These ob&eivation&, theie- 
fore, establish not only an important connexion between 
spots, metalhc prominences, and faculas but also the fact 
of the wonderful localization of these phenomena upon 
the sun The spots are never seen higher m latitude than 
40° north oi south, and they are inYanably seen in smallei 
(quantity at the eqnatoi Similaily, the facidcB and metal- 
hc prominences do not go much beyond 40° north or south, 
and their minima are also at the equator But this does 
not hold good for prominences of the quiet soit and the 
veiled spots, — that is, spots Yuthout umbrae or very highly 
developed pemimbrie They extend from one pole of the 
sun to the other , hence there must exist a gieat difference 
between metalhc and quiet prominences and between dis- 
tuibecl and veiled spots 

Assocn Although the nioie important of these solai phenomena 
tioE of are limited to certain zones of the sun’s surface, and al- 
localized they var} very violently, they have a cycle oi 

legulai succession of changes, diiiing which the paiticulai 
zone of the sun on which they appeal alters When theie 
IS the smallest niimbei of spots on the sun — that is to saj', 
vhen theie is a sun-spot minimum— the spots that appeal 
aie seen in a high latitude, and the latitude decreases 
gradually until ws ariive at the next minimum Thus 
theie are tvo perfectly distinct spotted aieas, one corre- 
sponding to the end of the old peiiod, the othei to the 
beginning of the new peiiod At the maxunum peiiod 
of sun spots the latitude of the spot zone is about 15° 
Activity in the solar atmospheie, therefore, appears to 
begin in a high latitude— say about 30° or 35° — and very 
soon reaches the maximum m about latitude 15° , then it 
gradually dies away until spots, metallic prominences, and 
faciilfe- all of reduced intensity — elmg pretty near to the 
solar equator, and at the same time we get a new wave of 
activity, beginnmg again in a high latitude This asso- 
ciation of what maybe called locabzed phenomena is quite 
m harmony with a similar association of phenomena which 
are nioie or less generally distributed ovei the whole sur- 
face of the sun 

Poles, which are in reality nothmg hut small sun spots, 
may occur in any part of the sun, and aie always accom- 
panied by a slight waviness in the chromospheie Veiled 
spots— spots which iievei attain full development— are 
also universally distubuted over the sun’s surface and are 
accompanied by small pioniinences (see below) 

Period The mam periodicity on the sun is that of about eleven 
of solar years which elapses between two successive maxima or 
quietude ^len the sun is quietest, theie are very few of 

the ordinary tree-hke promiiiences visible, and there is an 
especial dearth of them near the poles and the equator 
There aie faciil®, but they do not present their usual 
bright appearance, and are confined to the regions between 
latitudes 20° N and 20° S On examining the chemical 
nature of the materials in the chromospheie at such a 
period by means of a spectroscope, we see only the foiu 
lines of hydrogen and the line Pg, whose chemical signifi- 
cance we do not know Practically speaking, there are 
no spots visible and the disk appears to he perfectly pure, 
except the darkening towards the hmb piodueed by 
absorption m the sun’s atmosphere As there aie no 
spots, or only very small ones in high latitudes, it follows 
that there are no metallic prominences The spectioscope 
searching right round the limb of the sun gathers no 
indications of violent action — no legion giving many lines 
— nothing but the simple spectrum of hydrogen Obser- 
vations and pliotogiaphs of the corona taken at solar 
eclipses occuij ing at inmimum spot periods indicate that 
at two different sun-spot minima the appearances pre- 
sented by the coioiia are very much ahke. A diawiug 
made during the eclipse of 1867, befoie the apphcation of 


photography to solai investigations, exhibits a similar 
appearance to an absolutely trustworthy photograph ob- 
tained at the eclipse of 1878 At the minimum period 
the chief feature is a very great extension of the corona 
in the direction of the solar equator, and a w onderfully 
exquisite oiiteurving right and left at both poles It is 
probable that the equatorial extension pictuied in the 
above-mentioned photograph is, aftei all, only a part of 
a much nioie extended phenomenon, one going to almost 
inci edible distances from the sun itself At the eclipse of 
1878 precaution was taken to shield the eye of the 
observei from the intense light of the inner coiona, which 
is sometimes so bright as to he mistaken for the sun’s 
hmb, by erecting a screen which coveied the moon and a 
space 12' high around it The observer, Professor New- 
comb, saw on both sides of the daik moon a tiemendous 
extension of the sun’s equator, far greater than that re- 
corded in the photographs taken at the same time But 
the extended portions may have been so delicately illu- 
minated that they could not impress their image on the 
photogiaphic plate duiing the tune it w^as exposed, or that 
the light itself is poor in chemically active rays The 
extension, as obseivcd by the shielded eye, amounted to 
SIX or seven times the cliaiiietei of the daik moon In a 
more favouiable situation the same extension, but to a 
less extent, was observed without the aid of a scieen At 
a sun-spot minimum, therefore, there exists a gioat equa- 
torial extension of the coiona east and west 
The time between the niiiiimum and the maximum sun- Tran si 
&lX)t periods is three oi four years, and that from 
mum to imnmium seven oi eight yeais, so that the suii^''’'^' 
i increases m activity much moio lapiclly than it afterwards 
decreases in passing to the next ininnniim Staiting, 
then, about half way hctw'eeii minimum and maximum, 
we find an increased activity in every diicction The 
qmet piominences, consisting of liydiogen, aie moio 
numeious, and the facuLe aio biiglitei If at tins time 
we examine the spectniin of the cliiomosphoio, w-e find 
liydiogcii and D, are not tbe only constituents we get 
otliei shoit lines, the chief being the tlnee lines of mag- 
nesium ^ 2,^4 The spots are more numerous and aie 
111 a lower latitude, liaving moved fiom near 35° to about 
25° Metallic piominences now constantly accompany the 
spots, and the lumibei of bright lines visible in their 
spectra gradually inci eases from month to month These 
changes aie accompanied by changes in the coiona, which 
affect not only its foim but also its spectrum At the 
minimum spot peiiod the corona gives an almost continu- 
ous spectium, differing only in the presence of a few daik 
lines, and occasionally a few not very obvious bright lines, 
whence we conclude tliat at the minuiinm the coiona is 
not entirely gaseous In passing from the minimum to 
the maximum the spectrum is no longer continuous bright 
lines begin to appeal, emanating from the incandescent 
gaseous poitions of the corona, and at the same time tlicie 
IS an niciease m hrilhancy At this ])enod there is no 
longei any remarkable equatorial extension, although here 
and theie streamers of stiange outlines occur A drawing 
of the eclipse of 1858, a period between minimum and 
maximum, shows m middle latitudes, both north and south, 
foul remarkable iummous cones standing with then bases 
on the chromospheie The amount of light and structure 
in the corona has increased to such an extent that the 
beautiful double curves seen at the poles at the minimum 
aie now hidden in a strong radiance 
During the maximum period all the solar foices areMaxi- 
doing their utmost, and we see in prominences and spots. 
and indeed in every outcome of action that we can rcfei 
to, indications of the most gigantic eneigies being at 
w^oik The ordinary prommences, instead of clinging to 
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tlie equator, notv occiu mo'^.t fiequently at tlie poles Tlie 
faculae aie Lnyliter and are more ttidely distributed, and 
tbe cliiomosphere is iichei in lines The spots at this 
period occupy bioad zones ttith mean latitudes of about 
18° N and 18° S There are no spots near the poles and 
none near tbe equator , but laige spots, indicating a state 
of violent agitation, sm rounded by gigantic faculje, follow 
each other in these zones Each ot these indicatois of 
solar activity is accompanied by a luoininence At this 
time also we note the gieatest velocities of down-rush in 
the vapours which form the spots and of uji-rush in those 
which form the prominences These changes are accom- 
panied hy corresponding changes in tbe coiona, and, 
fortunately, we have photographic records foi two periods 
of mavimum, — 1871 and 1882 In these the streamers, 
instead of being limited to the equator oi to inid-latitudes, 
exist in all latitudes, so that they piactically extend to 
every part of the sun Their diiections, which may be 
called lines of foice, are veiy varied, some being straight 
and some curved , but it is difficult to unravel the apjieai- 
ances, because what we see are only projections of the 
actual things, and this is especially the case when the sun’s 
pole IS tipped towards or away fiom the earth to the 
greatest extent In the eclipse of 1883 the coiona in- 
dicated a more equal distribution of action than that of 
1871, but the general lesult was the same 
After the mavimum peiiod theie is a gradual falling off 
of all the various energies, the mean latitudes of the spot's 
deci easing until they reach 8° ET and 8° S , then another 
senes of spots breaks out about 35° N and 35° S lat , and 
the cycle begins anew 

Genenil Theory 

eueral It has been very geneially accepted foi some time that 

leorj sun-spots aie depressions in the photospheie, produced by 
dowmtalls of cool material The following sketch shows 
how, if we accept this view and also the hypothesis that 
the chemical elements are dissociated in the lowei parts 
of the solai atmospheie, many of the more important solai 
phenomena may be explained and correlated 
We know that small meteorites in our own cold atmo- 
sphere are heated to incandescence by friction, that is, by 
the conversion of their kinetic energy into heat, and it is 
therefore not difficult to imagine that enormous masses, 
falling with great velocities through the sun’s highly heated 
atmospheie, would be competent to give rise to such dis- 
turbances as those with which we are familiar on the sun’s 
surface This cool material is produced by the condensa- 
tion, lu the upper cool regions of the sun’s atmosphere, of 
the hot ascending vapours produced at the lower levels, 
and this is probably the mam source of supply of spot- 
producing mateiial The faculie and other disturbances of 
the general surface do not precede but follow the formation 
of a spot, so that a spot may be considered as the initial 
distui bailee of the photospheie in the region where it is 
observed Large spots almost mvaiiably appear fiist as 
little clots, frequently in groups, and then suddenly grow 
laige The little dots, according to the view of spot forma- 
tion now under discussion, are foimed by small masses 
which precede the main faU The heat produced by friction 
with the atmosphere and the aiiestecl motion causes up- 
rushes of heated vapours, which eventually cool and con- 
dense, and afterwards fall to the photosphere and produce 
fresh distuibances Down-rushes of cool material must take 
place all over the sun’s surface, and, although the most 
violent results of such falls are restricted to certain regions, 
minoi distin bailees aie distributed over the whole surface 
These generally distributed phenomena aie well known to 
be merely different degrees of the same kind of energies 
that operate in producing the more restricted ones 
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We will now review the several phenomena in turn, 
beginning with the most widely dibtributed 

Besides the general daikening near the edge of the smi’b disk, Effects m 
the suiface is seen to be stiangely mottled near the poles, neai dov li- 
the equator, and in fact univcisallj Moieov er, small black specks, rush 
called giamilatwm oi fioics, aie eveiywheie visible, and spectio- 
scopic examination shows that eveiy one of these is a tiue spot 
The fine mottlings fiequently indicate the existence of poiveiful 
cuiients m that they take definite dnectioiis, sometimes in stiaiglit 
lines, sometimes in lines suggesting cyclonic swnls In addition 
to the poles spots of a smudgy kind, called leilcd s])ots, aie some- 
times seen, and it is piobable that in such cases the force of the 
dovvn-iush is insuffiueiit to dcpiess the photospheie to an extent 
competent to give use to the oidinaiy daik spots Some spots 
appeal as laige poies, that is, they consist of notlnng but unibia , 
otheis appeal as well developed veiled spots, consisting almost eii- 
tuely ot penumbia The obvious laige spots consisting of umbia 
and penumbra follow next iii oidei oi intensity, and, as has been 
pieviously pointed out, then appeaiance is contnied to definite spot 
zones Minute ohseiv atioii, theiefoie, shows that the whole of the 
sun’s suiface is traveised by down lushes of vaiying intensities, 
tiom almost infinitesimal dimensions to the most poweiful that we 
can conceive Some of the oidmaiy spots do not appeal to be in any 
violent state of agitation the penmnbia and umbia aie well de- 
fined, and the lulgc of faculm louncl such a spot does not indicate 
any distuibance hy eithei lateial or convexion curients Otliei 
spots, hovvevei, indicate veiy violent commotion, the penumbia 
and umbia being tiemenclously eoiitoited and mixed up In tins 
kind of spot the distuibance often affects enomous areas of the 
sun’s suitsce , one spot in 1851 was 140,000 miles acioss, and the 
commotions weie so gieat that they could be detected by eye ob- 
seivatiou with the telescope It appeals as if the mateiial earned 
m the first instance below the level of the photosjilieie pioduces 
a distuibance in the mteiioi legions, which evlubits itself at the 
suiface by an mciease m the quantity and biilhancy of the sur- 
lomiding faculiB As a spot dies away it is replaced by faculs, 
and these lemain long attei the spot has closed up It often 
happens that new spots bieak out in the places occupied hy pre- 
vious spots Tlie spot piodncing mateiial in its descent is dis- 
sociated eithei befoie oi wdicii it leaches the photospheie, and the 
lapidity and eneigy of the dissociation depend upon the velocity 
with which it tiavels Giavitation is of couise the mam factoi 
opeiatmg in the production of a down iiish The velocity produced 
by gnvitation in mattei falling fiom great heights above the 
photospheie must be veiy gieat, and in consequence the kinetic 
cneigy oi the moving mass must also be gieat The motion is 
impeded by faction with the gases in the sun’s atmospilieie, and 
some 01 peihaps all the kuietic eneigy becomes heat The heat 
thus developed must piodnce sudden expansions, and the initial 
down-iusli IS suiiounded by up lushes along the lines of least 
lesistance The oflects of such down lushes vaiy iii demee aceoid- 
ing to the quantity of niattei falhng and the height fiom winch 
it falls 

Equally too theie aie ohserved diffeient degiees of the effects of Effects oi 
np rushes All ovei the sun's surface aie seen domes of faculie, up rush 
either sepaiate oi ni gioups, and there is indication that they 
aie hotter than the rest of the suiface, foi the hught hues ot 
hydrogen are seen to smmount them It is piohably owing to thia 
that the ehiomospheie exhibits a billowy outlme when undei con- 
ditions ot little disturbance The next condition of iiici eased 
action exhibits itself in the glowing complexity of the chemical 
natme and of the foim of the eluomospheie Occasionally the whole 
level of the ehiomosphere ovei a laige legioii seems to be quietly 
laised, and observation pioves this to be due to the intinsion of 
othei vapouis Theie is eithei a giaclual evapoiatioii fiom the 
photospheie oi a giadual vapoiization oi expansion of slowly fall- 
ing mateiial ovei large legions, laising the level of the sea of hydio- 
gen The chroniospheie then appeals to contain different layeis, 
and the lower we descend towards the photospheie the less we know 
about the substances that exist theie The next degiee of distuib 
ance is seen in what aie called the quiet fimmMiyxs, winch very 
frequently occui in legions w'heie the beginiiing of a distuibance has 
been pieviously indicated by the apipeaiance of domes and metallic 
stiata As aiule the quiet piommences aie not veiy high —not 
lughei than 40,000 miles— and many of them le&emhle tiees They 
aie almost entuely composed of hydiogen, or at least of a substance 
vvduch gives some of the lines observed in the spectrum of hydrogen 
Such a prominence glows upwards fiom the photosphere, being nist 
of a small height, then getting liighei and often bioadei, aiidnnally 
a kind of condensation cloud may foim at the top The upward 
velocity of the gases forming these piommences is seldom very 
gieat "When a pi eminence disappeais it does not follow that tbe 
substances of which it was composed have also disappeared, and 
there is evidence to show that the apparent disappearance is due 
to a leduction of tempeiature The most intense degree of action 
of an up lush is exhibited by the metallic prominences, which 
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contain otliei ‘substances in addition to li}diogeii Tlieyaie seen 
mounting iipuauls to eiioimoiis lieiglits uitli almost mciedible 
lelocities, and tlicii ascent is accompanied bj violent lateial 
motions Such piommetices have been seen vith in upwaid 
^ elocity ot 950 miles a second, and of a height as gieat as 400,000 
miles Theie is also evidence that some piominences consist of 
mixed up uislies and doun-rushes, and it may turn out eventuallj 
that this IS the case m all the metallic pionunences 
Inter- Accoidnig to the gravitation- dissociation theoiy of the 
relations formation ot spots, iv e ought to find that the effects, in 
”^P^‘®i‘“-vaiiou& degiees, pioduced by down-ni&hes of associated 
matter aie related to the effects, in like degiees, produced 
by the coiiesponding up-iushes of dissociated mateiials 
Comparing, then, the facts aheady stated, -we have — 


Effects of Down lubli 

Effects of Tip ittsl 

1 POIPS 

2 Veiled spots 

3 Quiet spots 

i Distuibcil spots 

1 Domes 

2 Metallic strata and small pro 

lumcnccs 

3 Quiet pi oiiuneiices 

4 Metallic piomuienccs 


It is a fact that the poies and domes aie leiy closely associated 
over all paits oi the sun, and that the domes aie most piomineut 
in places pieiiously occupied by spots All laige spots aie seen 
to be accompanied by metallic piominences, vrhen oteeived at tlie 
edge of the sun Theie is also a stuct lelationship betueeii the 
intensity of action going on in a spot and the associated piominence, 
so much so that a veiy iiolent change in a spot on. the disk some- 
times causes the blight piominence lines to become visible in its 
spectmm The oidmaiy metallic piominences, as aheady stated, 
may consist of both ascending and descending niaieiial , this will 
be best undei stood by hheuing the whole phenomenon to a splasli 
Ph j SICS V e have pre\ lously seen that spots and metallic prominences ai e 

of a ^ eiy intmutelj connected as legaids then occuiieiice in zones, and 
sun spot this intimacy is easy to explain by snppoang things to happen in 
cycle the way heie set foith The height of the solai atmosphere is 
gieater ovei the eq^uator than at the poles , paiticles condensed on 
the outside at the poles have theiefoiea lelatively small velocity 
when they fall into the pliotosplieie, and aie able to pioduce only 

E ies 01 veiled spots Ovei the equator the paiticlcs attain a 
ghei velocity in their fall, but they also liave to pass tlnougli 
a much gieatei thickness of atinospheie and mideigo so much 
dissociation that on reaching the photosplieie they aie incom 
peteutto pioduce spots In nud latitudes, tlieiefoie, the falls of 
condensed particles should be most effective ux pioclucmg spots 
In, this way the absence of spots at the poles and equator is ev 
plained,— one of the best known facts of solai physics The falls 
of the condensed paiticles, oi meteoiic matter, into the sun inciease 
the tempeiatiue of the atmosplieie over the spots and piominences 
which they produce, so that otliei falls in the same icgioii aio not 
effective in pioduung spots on account of tlie mcieasecl dissociation 
which they must unueigo befoie leacluiig the photospheie. If the 
mateiial condensed in those regions is to pioduce a spot, it must 
be removed to some place wheie it can leach the photospheie with 
out being dissociated Hence fioin the fiist appeal ance of spots 
after a sun spot minimum theie is a continual change of latitude 
From miiiimum to minimum there is a icgulai deciease m the 
latitude of spots , henco it is cleai that theie must be cuueuts 
liom the poles towards the equatoi m the uppei atmo&iiheie of the 
sun, causing the removal oi condensed mateua's to lowei and 
lelatively coolei latitudes Assumuig the existence of such cmients, 
we ought to find that successive spots have a tendency to foim along 
the same meudians, for the polar cuiients would cany the con- 
densed materials to lorvei latitudes in a neaily meiidioiial diiection 
Examination of sun spot lecoids for 1878 79 shows that theie is a 
inaiked tendency foi spots to follow each othei in meiidians The 
existence of such cuiients is fiuthei supported hy the outcurving of 
the coi oua at the solai poles as obsei veil in sevei al eclipses If these 
euirents exist, theie must also be compensating cuiients towaids 
the poles in the lower parts of the sun’s atinospheie, caiiying 
incandescent vapours along with them Small piominences often 
give mdieatiou of motion towaids the poles which such cuiients 
W'onld pioduce, and examination of sun-spot lecoids also show's 
that the tendency of the piopei motion of the spots is polewards 
Hence, although the existence of these cuiients has not been 
definitely pioved, theie is stiong evidence that Iheie easts some 
eiiculation of this natuie in the solai atinospheie 
When once the falls have commenced, if this hypothesis is true, 
they should i apidly inei ease in intensity, for , as it is the falls which 
inciease the tempeiature of the lowei atmospheie by the conveision 
ol their kinetic energy into heat, the moie falls there aie the moie 
mat&iial will be taken fii st to tlie poles and then towaids the equa 
toi, and tlieiefoie there will be moie available spot foimmg mateiial 
But we know that this increase in intensity does not go on foi evei, 
and theie must tlieiefoie be some regulating influence The m 


ciease of tempeiatme and possibly of the hiight of the solai atnio 
splieip, due to the intieased falls, will eventually become such that 
the descending materials are dissociated hefoie they leach the 
photospheie The piodnetiou of spots must tlieiefoie giadually 
dimmish until they finally disappcai and end the spot cycle At 
tlie minimum peuod, theicfoie, poies and veiled spots, due to less 
poweiful eneigies, aie at a niaximutn 
Eecoids of eclipses, occuiiing when the sun w'as quietest, show Eclipse 
that the condensing and condensed mateiials bi ought to the equatoi observe 
by the polai cuneiits piohably extend tax beyond the tiue atino tions 
spheie ot the sun and aie theie collected, possibly in the form of a 
moie 01 less legulai iiug the section of which widens towaids the 
sun, the widest pait being within the boiiiidaiy of the sun’s atmo- 
splieie If we assume such a iing iiiulei absolutely stable conditions, 
theie wall he no fall of mateiial, and theiefoie no piominences oi 
spots But suppose a distuibance caused, as befoie, by collisions, 
which most likely occui wheie the paiticles biouglit by tlie polar 
cuiients meet tlie suiface of the iing These paiticles then fall 
flora where the iing fiist meets the atmospheie on to the plioto- 
spheie, and form the first spots Eclipse leeoids show that this 
action takes pdace about 30^ lat Accouhiig to this view, there 
aie usually no spots above 30° lat, because theie is no niig, and 
because the atmospheie is too low to give the height of fall iieces 
saiy to pioduce spots Theie aie no spots at the equator for the 
leason tliattlie condensed mattei has to pass foi peiliapis millions 
of miles thiougli strata of increasing tompeiatuie, and do not tlioic 
loie icach the idiotospilicie hcfoie being dissociated Accra dingh, 
we ought to find that at and aftei the maximum the coiona is 
biiglitei and nioic tinly a gaseous body on account of the iiicieaseil 
tempeiatiue This is in stuct accoulaiice mth eclipse obsciv ations 
extending oiei twenty yeais Accra ding to this view’ of the solai 
economy, the sun ought to give out moie heat at a maximum than 
at a minimum peuod, when the immlun of falls is gieatest , on tins 
pioiiit see the aiticlo ilEiEOEOLOGY (\ol x\i p 167 ) 

27ie Stui’i ricue anionr/ ike iStta s 
The lelativc iieaiiiess. of the &iui makes it convenient as 
a type of those stais which on account of then gieat dis- 
tance aie less accessible to miimte obsei vation If the 
siui w'eie at a gieatei distance, its spcctuiin would become 
much faintei and would not show so much detail, but its 
geneial chaiactei would not bo altoicd its daik lines 
would not become blight ones In the atmosplieics of 
the vaiious meiubeis of the solai system, including the 
eaith, theie is a veiy considerable absoiption of blue light 
We know also that this condition api>hcs to the sun 
The light w'e leceive undci piesent conditions W'e callStarab 
white, but, if its owm atmosiihcie and ouis weic leinov ed 
01 became so changed as to no longci absoib blue light, 
the sun would appeal blue If, on the othci hand, the 
blue absoiption weie enormously inci cased, so that it 
extended into the gieen, the sun would appeal led, be- 
cause eveiy other kind of light would be absoibcd If two 
kmds of absoiption — one in the led, the other in the blue 
— were going on togethei, as they soinetnnes do in oin 
laboiatories, the sun would then appear green Although 
these changes aie not of actual occui lence m the sun, w'o 
find each of those conditions lepiescnted among the stars 
In the coloured stais, which may be red, gioen, oi blue, 
we aie simply dealing with this kind of absorption pheno- 
mena This difference in the conditions of absoiption in 
the stais, howevei, is by no means the most impoiiant 
one the difference of tempeiature as indicated by the 
spectrum is of primaiy inipoitancc As in oiu laboia- 
toncs the spectium of a substance is changed by a vaiia- 
tioii of temperatuie, and ahvays in a legular way, so the 
natuie of a stai’s spectimn fmnislies a clue to its piobabic 
state asregaids heat For example, we may submit carbon 
vapour to a low temperatuie, and we shall then obtain 
what IS called a spectium of flnlings, on increasing the 
temperatuie, the flutings are replaced wholly or paitially 
by lines, accoidmg to the amount of increase Fiom 
hundreds of observations of this kind, both on carbon 
and other substances, it may be safely inferred that a 
fluted spectium indicates a lower temperature than a line 
spectrum There are doubtless substances in the sun’s 
atmosphere which, although lepresentod by lines in its 
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suppo‘5i (1 to be due to new combinations of the onginal substances, 
leiiJeicd possible by a reduction of tempeiatuie , that is, new lines 
aie foiined at the expense of the old ones The hydiogen lines 
aie 'very pi eminent in class II , though not so intense as m class I 
The stars of these two classes may he giouped together and called 
hydrogen stais Stais belonging to class III exhibit unmistakable 
eiidence of caibon vapom Sodium and non aie also often piesent 
All the stais in this class, of which fitty-five are known, agiee in 
having a reddish tmt They ate usually faint, and seldom exceed 
the fourth magnitude Theie is ei ideiice of the existence of caibon 
vapom in the sun’s atmospheic, depending upon one solitary 
fluting, and hence stais of this class piobaldy lepiesent wliat the 
sun w ould bee om e if it w ei e cooled Class III therefore i epresents 
a low'd tempeiatuie than classes II and I Class IV , containing 
475 known membeis, includes the stais giimg fluteel spectia with 
the darkest edges of the fliitings towauL the violet The oiigiii 
of the sub-itances of which they aie mainly composed is not at 
piesent known All the principal hands aie absolutely unchanging 
111 position, although theie is eonsideiable vaiiation in the inten- 
sities The hands in the spectiuni appeal to lesult fiom the 
ihj'thmical vibiatious of the same substance, piobably a complex 
one Besides this unknown substance, theie aie also metallic lines 
111 many of the stais, the complete spectrum consisting of the 
banded spectium snpeiposed upon the hue spectumi The metallic 
lines aie geneially seen in the spectia of sodium, non, magnesium, 

01 calcium , the hydiogen hues are veiy inconspicuous 

These consideiatious suggest the question ot stellai evolution Stellar 
Comets and nebulae aie now supposed to consist of clouds of stones evolu- 
01 small nieteoiites, and the chlteionce between their spectia may tion 
be due to a dificfence of tempeiatuie, that of the nebulis being 
highest Comets oidiuaiily give the spectium of carbon, and, if 
we imagine such, conietaiy mattei to suuound a cential bnght 
nucleus, we have the spectium of a stai of the tliiul class On 
the nebulai hypothesis, starting with oidmaiy cometary mateiials, 
tlie small masses lesnltmg fiom the fiist condensations giavitate 
towaids each othei, and their eneigy becomes heat by the letaidation 
of then motion on coming iii contact As soon as the condensed 
mass IS hot enough, it gives a fluted spectium, like stais of the thud 
class As the eiieigv of condensation mci eases, the temperatuie is 
laised and the spectium passes fiom that of a third class stai to 
that of a second class stai, and then to that of a fiist class stai 
On the subsequent ooolmg of what is then a star the successii e 
stages will be again passed tin ough iii invei se oi dei Accoi ding to 

this view, we ought to find fewei hydiogen stais than caibon stais, 
because eveiy stai is a caibon stai at two peiiods of its existence, 
but a hydiogen stai only once On this point, liowevei, iiotliiiig 
definite can be stated, as the stars of classes I and II have, in con- 
sequence of then gieatei biightness, leceived moie attention than 
caibon stais 

In 1866 a stai of tlie tenth magnitude in the constellation Hew and 
Coiona suddenly flashed up into a stai of iieaily the fiist magm- variable 
tilde , its spectium as a tenth magnitude star difiered fiom its stars 
spectium as a fiist or second,— the lattei eoiitnming biiglit lines 
of hydiogen In about a month it again became a tenth magni- 
tude stai and appealed as if nothing liad happened to it Theie 
can be little doubt that heie theie was a sudden inciease of tem- 
peiatiue, as evidenced by the spectium becoming like that of 
the chiomospheie of the sun Ten yeais afteiwaids a new stai 
appealed in Cygnus , it had nevei been seen before, but appeared 
suddenly as a thud oi foiuth magnitude stai In about a yeai it 
giadimlly dwindled down to the tenth magnitude, audits spectrum 
became that of a nebula This mass w as at a stellai distance, but 
it cannot be consideied to have been a laige mass of incandescent 
mateiial, for in that case it would have taken millions of years, 
instead of only one, to cool down to tlie tenth magnitude A 
possible explanation of most of the new and variable stars is to be 
found in the meteoiite theoiy the innumeiable components of 
one group of meteoiites colliding with those of anothei gioup 
would be competent to give out light sufficient to make the whole 
appeal as a stai Each meteoiite gives only a little light, but the 
total must be veiy eonsideiable The now stai in Goiona, and 
similaily all new stais, may have been the lesiilt of a collision of 
two gioups of meteoiites They die out quickly because the com- 

K onents aie small and fai apait The sudden increase in the biil- 
ancy of the stai m Cygnus w ould be pioduced by a collision of 
a meteoi sw'aim with the stai alieady existing (J N L ) 

STJN-BIRD, a name more or less m use for many 
years, 1 and now generally accepted as that of a group of 
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spectnim, can be submitted to low conditions of tempeia- 
ture so as to give fluted spectia There can be little doubt, 
therefore, that a cooling of the sun would be followed by 
a change in its spectrum, which would cease to be one ol 
lines and become one of flutiiigs While the sun was 
acquiring its present intensely heated state, it must at 
some period of its history have been in a condition of 
temperature m which its spectrum would consist of flut- 
ings, and similarly it must give a fluted spectrum at some 
future period when it has further cooled 
Tlie ordinal y Fraunhofer spectium giies the sum total of the line 
absoiptions of all the vaiioiis layeis in the sun’s atraospheie, but 
by examining individual layers just off the edge of the disk we can 
single out the absoiption lines pioduced by the lowei layers Thus 
the absorption produced by the hottest layei, the cliiomo&pheie — 
hottest because neaiest the photosplieie— is mdicated by its usually 
simple radiation spectrum when examined in this way If the 
sun were made hottei, therefoie, the gases winch give the simple 
chiomospheie spectium would liaie a laiger shaie in the ahsoip- 
tion, and the mam featuics of the Fiaunhofei spectium would be 
the few daik hues coriesponding to these bnght ones This being 
so, a stai which gives practically the same absoiption spectium as 
the cliiomosphere of the sun must be hotter than the average 
tempeiatuie of the sun’s atmosphere, — as hot as the hottest pait of 
it The blight cential pait of the sun is not veiy much less than 
the w hole volume, hut it is so much hottei that it gives out thousands 
of times moie light than the atmospheie The cool vapouis in the 
atmosplieie give the daik Fiauuliofei lines by then absoiption, ami 
even if they aie hot enough to give bnght lines wffien seen on tlie 
sun’s edge they ran only reduce the intensity of the daik lines 
Here the diffeience of aiea between the disk lepiesentmg the cen- 
tial mass and that lepresentiim the sun’s atmospheie xs veiy small, 
and, the light fiom the central mass being so much moie iiiteute, 
we do not oidinaiily see the evidences of ladiation, but, m place of 
it, the absorption of the atmospheie If, howevei, we suppose the 
cential mass to be very small compared with its atmospheie, the 
total radiation of the atmospheie maybe sufficiently powerful to 
oveicome the intensity of the light fiom the smaller cential pait, 
so that the spectium of such a star w'ould contain bnght lines 
fiom the exteiior mixed up with the daik lines fiom the inteiioi 
The spectium of a stai, theiefore, does not always depend upon its 
total diametei, but upon the lelative diameters of the cential mass 
and the outei atmospheie It is a question of sectional aieas 
Observations of the spectia of a laige number of stais show that, 
although theie is a gieat difference between individual spectia, 
they still admit of anangement m family gioups While some 
stais give Ime absoiption spectra, otlieis give fluted spectia, and 
otheis again give blight lines They may be conveniently auanged 
ns follows — 




Example 

das'! I 

Stais whose spectra consist of a few 1 
thick absoiption lines 

aLyis 

Class II 

Stars whose spectra consist of a large 

Snn, Capella, 

number of fine absorption hnes 

i,c 

Class HI 

Stars with fluted spectra, the maxima' 

[ of the flutiiigs being towai ds the i ed 

1 Stais with fluted spectia, the maxima 
[ being towaids the blue 

152 Schj 

Class IV 1 

o Ononis 

Class 1 j 

' Stars whose spectra contain bright lines, ’ 
—(a) of hydiogen, (5) of unknown sub 

jSLyree 

1 

, stances J 


This classifleation probably lepiesents the stars in ordei of tein- 
peiatuie, class I being the hottest 
Although different stars may coutam lines of identical wave- 
lengths, the thickness ot these lines is veiy bable to vai ration in 
passing fiom one star to aiiotliei The thickest Imes lu the solai 
spectium are H and K in the ultra violet, both of equal tliickness , 
on passing to some of the stais, however, we find H hioad with K 
thin, and in others H without K This is similar to what occurs 
m oui laboratoiies w'hen we study the spectrum of calcium, the 
substance which gives the lines H and K at the temperature of 
the electric aic the blue hue of calcium is veiy intense, while H 
and K are seal cel y visible, but on passmg to a higher temperatuie, 
that of the induction spaik, H and K appear In those stars wrhich 

S ve H without K, namely, those in class I , it is piohable tWt 
eie is a veiy high tempeiatuie competent to sepaiate H and K, 
just as H and K weie conjointly separated from the blue Ime A 
further indication of high terapeiature in the stars belonging to 
class I is that the few lines which do occur in their spectia aie 
almost the exact counterpaits of those which occur in the hottest 
layer of the suii, hydiogen lines being especially piommeiit The 
passage from class I to class II is by no means sudden there aie 
stars with every gradation of broad and fine hnes It will leadily 
be understood that tbe stars of class II are piobahly not so hot as 
those belonging to class I , and the change in the spectium is 


^ Certainly smee 1826 (c/ Stephens, Qen Zoology, xiv pt 1, p 
229) Swainson {Nai Hist and Olasstf Birds, i p 145) says they 
are “ so called by the natives of Asia in allusion to their splendid and 
shining plumage,” but gives no hint as to the nation oi language 
wherem the name onginated By the French they have been much 
longer known as “Souimangas,” from the Madagascar name of one of 
the species given in 1658 hy Flacourt as Sournanglia 
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over 100 species of small birds, but ’ivlien or by wbom it 
■was first applied is uncertain. Most of them are remark- 
able for tbeir gaudy plumage, and, tbougb those kuo-vvn to 
the older naturalists were for a long ■wbile referred to the 
genus Certhia (Tree-creeper, c/.v.) or some other gro-ap, they 
are now fully recognized as forming a valid Family iTec- 
tariniidce, from the name JS^ectcmnia invented in 1811 by 
Illiger. They inhabit the Ethiopian, Indian, and Aus- 
tralian Regions,^ and, with some notable exceptions, the 
species mostly have but a limited range. They are con- 
sidered to have their nearest allies in the Meliphagidx 
(cf. Honey- eater, vol. xii. p. 139) and the members 
of the genus Zosterops ; but their relations to the 
last require further investigation. Some of them are 
called “ Humming-birds ” by Anglo-Indians and colonists, 
but "With that group, -which, as before indicated (Hum- 
ming-bird, vol. xii. pw 357), belongs to the Ficmda, the 
Sun-birds, being true Pcmeres^ liave nothing to do. 
Though part of the plumage in many Sun-birds gleams 
■with metallic lustre, they o-we much of their beauty_ to 
feathers which are not lustrous, though yet almost as vivid, ^ 
and the most wonderful combination of the brightest 
colours — scai’let, purple, blue, green, and yello-w — is often 
seen in one and the same bird. One group, ho-vvever, is 
dull in hue, and but for the presence in some of its mem- 
bers of yellow or flame-coloured pvecostal tufts, which are 
very characteristic of the Family, might at first sight be 
thought not to belong here. Graceful in form and active 
in motion, Sun-birds flit from flower to flower, feeding 
chiefly on small insects which are attracted by the nectar ; 
but this is al-ways done while perched, and never on the 
wing as is the habit of Humming-birds. The extensible 
tongue, though practically serving the same end in both 
groups, is essentially different in its quasi-tubular structure, 
and there is also considerable difference between this organ 
in the Wectariniidva and the Meliphaffidx} The nests of 
the Sun-birds, domed with a penthouse porch, and pensile 
from the end of a bough or leaf, are very neatly built. 
The eggs are generally three in number, of a dull white 
covered with confluent specks of greenish grey. 

The FectariniidB form the subject of a sumptuoirs 
Monograph by Capt. Shelley (4to, London, 1876-1880), in 
the coloured plates of "which full justice is dons to the 
varied beauties which these gloriously arrayed little beings 
display, while, almost every available source of information 
having been consulted and the results embodied, the text 
leaves little to be desired, and of course supersedes all that 
had before been published about tliem. This author 
divides the Family into three subfamilies ; — Neodrepaiiinso^ 
consisting of a single genus and species peculiar to Mada- 
gascar; Fectarinunse, containing 9 genera, one of which, 
Gimyris, has more than half the number of species in the 
whole group ; and Araclmothennse (sometimes known as 

Spider-himters "), with 2 genera including 11 species — 
all large in size and plain in hue. To these he also adds 
the genus Prome7'ops,‘^ composed of 2 species of South- 
African birds, of very different appearance, and the affinity 
of which to the rest can as yet hardly be taken as proved. 
According to Mr Layard, the habits of the Cape Promerops, 
its mode of nidiflcation, and the character of its eggs are 
very unlike those of the ordinary Nectariniidse. In the 

^ One species occitra in Balucliistarii, 'wliicli is perliai'>a outside of tlie 
Indiaji Eegion, but the fact of its being found there may be a reason 
for including that counti’y within the Region, jinst as the presence of 
another species in the Jordan valley induces zoograplrers to regard the 
Ghdr as au outlier of the Ethiopian Eegion. 

® Of. Gatlow, Proc. Zool. Society, 1882, pp. 409-421, pis. xxvii. 
xxviii. 

® Of. Gadow, Proc. Zool- Society, 1883, pp. 62-69, pi. xvi. 

^ According to Bri.s,son {Oy'nithologie, ii. p. 460), this name was the 
invention of Eeaumur. It .seems to hare become Anglicized. 
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British Museum Catalogue of Biixh (vol. ix. pp. 1-126, and 
291) Dr Gadow has more recently treated of this Family, 
reducing the number of both genera and species, though 
adding a new genus discovered since the publication of 
Capt.'sbelley’s work. (a. n.) 

SIJN-BITTERlSr, otherwi,se tbe CAURiDB,^ the Eury- 
pyyga helias of ornithology, a bird that has long exer- 
cised systematists and one wdiose proper place can 
scarcely yet be said to have been determined to every- 
body’s satisfaction. 

According to Pallas, who in 1781 gave (F. n'orcll. Beytriige, ii. pp. 
48-54, pi. 3) a good description and fair figure of it, calling it the 
“ Sui’iuamische Soniienreyger,” Afdea helias, the first author to 
notice this form was Fermiu,^ who.se account of it, under the name 
of “Sonnenvogel,” was juablishcd at Amsterdam in 1759 (Descr,, 
cGc., dc Siiritum, ii, p. 192), but was vague and meagre.^ In 1772, 
however, it was satisfactorily figured and described in Eozier’s 
Obscrvatimis sur Icc Physique, &c. (v. pt. 1, p. 212, pi. 1), as tbe Petit 
Pcton dcs roseanx—hj which name it was known in Cayenne.® A 



Eiu. 1. — Hun-Bittcrn {Eurypyya hdias). 


few years later D’Aubenton figured it in hi.s well-known scries (PL 
But, 782), and then in 1781 came Buffon (//. B,, Gimtta;, viii. pp. 
169, 170, pi. xiv,), who, calling it “Lo Caiu’iHe ou petit Paon das 
roses,” announced it as hitherto tiiKlescrihod, and placed it among- 
tliG Rails. In the same year appeared tlio abovo-eitod paper by 
Pallas, who, notwithstanding his roinoto abode, was hotter iufonned 
as to its history than his groat contemporary, whose ignorance, 
real or affected, of liis fellow-countryman's pnm'ity in the field i» 
inexplicablo ; and it must have been by inadvertence that, writing- 
"roses ” for "rosoaux,” Buffou turned the colonial name from one 
that had a good moaning into non.senso. In 1783 Boddaert, equally 
ignorant of what Pallas had done, called it Scolopax Solaris,'^ and 
in referring it to that genus he was followed by Latham (Sy^iopsis, 
iii. p. 156), by whom it was introduced to English readers as the 
“ Caurale Snipe.” Tims within a dozen years this bird was refeircd 
to three perfectly distinct genera, and in those days genera meant 
much more than they do now. Not until 1811 was it recognized 
as forming a genus of its own. This -ivas done by Illiger, whose 
appellation Burypyga has hoen generally accepted. 

The Sun -Bittern is about as big as a small Curlew, but with 
much shorter legs and a rather .slender, slightly docurved bill, blunt 
at the tip. The vrings are moderate, hroad, and rounded, the tail 
rather long and broad. The head is black with a white stripe oyer 
and another under each eye, tho chin and throat being also white. 
The rest of the plumage is not to bo described iu a limited space 
otherwise than generally, being variegated with black, brown, chest- 
nut, bay, buff, grey, and white— so mottled, speckled, and belted 


® A name, says Buffon, intended to mean Pdlc cl queue, that is, a 
tailed Rail. 

® This figure and description were repeated in the later issue of this 

work in 1777 (i. pp. 679-681, pi. 1). 

’’ Possibly he sa-vvin the bird’s variegated plumage a re.semblance to 
the Painted Snipes, Rhyaclmrt. His .specific name shows that he must 
have known how the Dutch in Surinam called it. 


S U N- 

eitber in wave-like or zigzag forms as somewhat to resemble certain 
moths. The bay colour forms two conspicuous ])atches on each 
wing, anil also an antepenultimate bar on the tail, behind which is 
a siibtermiiial band of black. The irides are red ; the hill is greenish 
olive ; and the legs are pale yellow. As in the ease of most South- 
Ameriean birds, very little is recorded of its Inihits in freedom, 
except that it frequents the muddy and wooded banks of rivers, 
feeding on small fishes and in.seets. In captivity it soon becomes 
tame, and has several times made its nest and reared its young 
(which, when hatched, are clothed with mottled down ; Froc. Zuol. 
flocicty, 1866, p. 76, pi. ix. fig. 1) in the Zoological Gardens 
(London), where examples are generally to be seen and their plaint- 
ive piping heard. It ordinarily walks wnth slow and precise steps, 
keeping its body in a horizontal position, but at times, when ex- 
cited, it will go through a series of fantastic pierformances, spreading 
its broad wings and tail so as to disjday tlieir beautiful markings. 
This species inhabits Guiana and the interior of Brazil; hut in 
Colombia and Central America occurs a larger and somewhat 
difiereutly coloured form which is known as E. major. 

For a long While it seemed as if Eiinjiryija had no near ally, but, 
on the colonization of FTew Caledonia by the French, an extremely 
curious bird was found inhabiting most parts of that island, to 
. which it is peculiar. This the natives Ciilled the Kagu, and it is 



Fig, 2. — Kagu {RMnoohetus jvb&t%s). 


the Ehinoclicius julatus of ornithology. Its original describers, 
MM. Jules Yerreaux and Des Mur.s, regarded it first as a Heron and 
then as a Crane {Rev. et Mag. de Zoologie, 1860, pp. 439-441, pi. 
21 ; 1862, pp. 142-144) ; hut, ou Mr George Beunett sending two 
live examples to the Zoological Gardens, Mr Bartlett q^uiekly de- 
tected in. them an affinity to Eierypyga {Proa. Zool. Soewiy,^ 1862, 
pp. 218, 219, pi. XXX.), and in due time anatomical investigation 
showed him to be right. The Kagu, liowevei', would not strike 
the ordinary observer as having much outward resemblance to the 
Sun-Bittern, of which it has neither the figure nor posture. It is 
rather a long-legged bird, about as large as an ordinary Fowl, walk- 
ing quickly and then standing almost motionless, with bright red 
bill and legs, large eyes, a full pendent crest, and is generally of a 
light slate- colour, paler beneath, and obscui’ely barred on its longer 
wing -coverts and tail with a darker , shade. It is only w'hen it 
spreads its wings that these are seen to be marked and spotted 
with white, rnst-colouv, and black, somewhat after the pattern of 
those of the Sun-Bittern. Like that bird too, the Kagu -will, in 
moments of excitement, give up its ordinary placid behaviour and 
execute a variety of violent gesticulations, some of them even of a 
more extraordinary kind, for it will dance round, holding the tip 
of its tail or of one of its wings in a way that no other bird is known 
to do. Its habits in its own country were described at some length 
in 1863 by M. Jouan (Jfem. Soc. Sc. Nat. Qlicrlmerg, ix. pp. 97 and 
235),and in 1870 hyM. Marie {Actes Soc. TAnn. Bordeaux, xxvii. pp. 
S23-326), the last of whom predicts the speedy extinction of this 
interesting form, a fate foreboded also by the statement of Messrs 
Layard {Ibis, 1882, pp. 534, 635) that it has nearly disappeared 
from the neighbourhood of the more settled and inhabited parts. 

The internal and external structure of both these re- 
markable forms has been treated in much detail by Prof. 
Parker in the ZoQ\ogit 2 l Proceedings (1864, pp. 70-72) and 
Transactions (vi. pp. 501-521, pis. 91, 92 ; x. pp. 307-310, 
pi. 54, figs. 7-9), as also by Dr Murie in the latter work 
(vii. pp. 465-492, pis. 56, 57), and the result of their 
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researches shows that they, though separable as distinct 
Families, Eurypygidec and Phinochetidx., belong to Prof. 
Huxley’s Geranomorphse, of which they must be deemed 
the relics of very ancient and generalized types. Their 
inter-relations to the liallidse (Rail, vol. xx. p. 222), 
PsopJdidac (Teumpetee, q.v.), and other groups there is 
not space here to consider, any more than there is to specu- 
late on the hearings of their geographical position. It is 
only to be remarked that the eggs of both Euryqoyya and 
Rhinochetus have a very strong Ealline appearance — 
stronger even than the figures jiublished {Proc. Zool. 
Society, 1868, pjl. xii.) would indicate. (a, x.) 

SUNDA ISLANDS, the collective name of the whole 
series of islands in the East Indian Archipelago which 
extend from the peninsula of Malacca to New Guinea. 
They are divided into the Great Sunda Islands — i.e., 
Sumatra, Java, Borneo, Celebes, Banca, and Billiton, with 
their adjacencies — and the Little Sunda Islands, of which 
the more important are Bali, Lombok, Sumbawa, Flores, 
Sandalwood Island, Adanara, Solor, Savu, Pantar, <fec. 

Sunda Strxit is the channel separating Sumatra from 
Java, and uniting the Indian Ocean with the Java Sea, 
It is 15 miles broad between the southmost point of 
Sumatra and the town of Anjer in Java. Right in the 
middle is the low-lying well-wooded island of Dwars in 
den Weg, otherwise Middle Island or Sungian. In 1883 
Sunda Strait was the scene of the most terrific results of 
the eruption of Krakatoa, a volcano on the west side of 
tlie strait. The greater part of the island of Krakatoa 
was destroyed and two new islands, Steers Island and 
Calmeyer Island, were thrown up. 

SUNDARBANS. See Ganges, vol. x. p. 68. 

SUNDAY, or The Lord’s Day (t) tou 'qkiov rnj-epa, dies 
Solis ; g xuptaKt) rgaipo., dies dominica, dies dominicus ^). 
According to all the four evangelists, the resurrection of 
our Lord took place on the first day of the Aveek after His 
crucifixion (p fxia [twv] a-a/Sj^droiv : Matt, xxviii. 1, Mark 
xvi. 2, Luke xxiv. 1, John xx. 1 ; vptiiTg a-a/S/idrov : Mark 
xvi. 9), and the Fourth Gospel describes a second a|)pear- 
anee to His disciples as having occurred eight days after- 
wards (John XX. 26). Apart from this central fact of the 
Christian faith, the Pentecostal outpouring of the Spirit, 
seven weeks later, described in Acts ii,, cannot have failed 
to give an additional sacredness to the day in the eyes of 
the earliest converts.^ Whether the primitive church in 
Jerusalem had any special mode of observing it in its daily 
meetings held in the temple (Acts ii. 46) we cannot tell ; 
hut as there is no doubt that in these gatherings the re- 
currence of the Sabbath Avas marked by appropriate J eAvish 
observances, so it is not improbable that the worship on the 
first day of the week had also some distinguishing feature. 
Afterwards, at jail events, Avhen Christianity had been car- 
ried to other places where from the nature of the case daily 
meetings for worship were impossible, the first clay of the 
week was everyAvhere set apart for this purpose. Thus 
Acts XX. 7 shows that the disciples in Troas met Aveekly 
on the first day of the week for exhortation and the break- 
ing of bread ; 1 Cor. xvi. 2 implies at least some observ- 
ance of the day; and the solemn commemorative character 
it had very early acc[uired is strikingly indicated by an 
incidental expression of the vnriter of the Apocalypse (i. 
10), who for the first time gives it that name (‘Hhe Lord’s 
day”) by which it is almost invariably referred to by all 
Avriters of the century immediately succeeding apostolic 

^ The Teutonic and Scandinavian nations adopt the former designa- 
tion {Sunday, Sonntag, SSndag, &o.), the Latin nations the latter 
{Bimanclie, Bomsmca, Domingo, &o.). 

® From an expression in the Epistle of Barnabas (o. 16), it would 
almost seem as if the ascension also was believed hy some to have 
taken place on a Sunday. 
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times ^ Among the indications of the natuie and uiiivei- 
fcaLity of its obseivance dining this peiiod may be men- 
tioned the piecept m the (lecently disco’veied) TecuTimrj of 
the Apostles (c 14) “And on the Loid’s day of the Lord 
{Kara i^vpiahl]v h.vplov) come together and break biead 
and give thanks aftei confessing your transgiessions, that 
your saciifice may be pure ” Ignatms (Ad 2fapii , c 9) 
speaks of those nhom be addresses as “no longer Bab- 
batizing, bat living in the obseii-ance of the Loid’s day 
{Kctrra KvpLOKiji' ^oivrfs), on which also oui Me sprang iiii 
again ”2 Eusebius {US, iv 23) has piasened a lettei 
of Dionysius of Corinth (175 ad) to Soter, bishop of 
Ptome, in which he says “To-day we have passed the 
Loid’s holy day, in which we have read your epistle”; 
and the same historian {H A" , iv 26) mentions that Melito 
of Sauhs (ITO ad ) had wiitten a tieatise on the Lord’s 
day Pliny’s lettei to Tiajaii in which he speaks of the 
meetings of the Chiistians “ on a stated day ” need only be 
alluded to The fiist wiitei nho mentions the name of 
Sunday as applicable to the Loid’s day is Justin Maityi , 
this designation of the fiist day of the week, which is of 
heathen oiigin (see Sabbath, vol xxi p 126), had come 
into geneial use iii the Eoman woild shortly befoie Justin 
wrote The passage is too w^ell known to need quotation 
(Apof 1,67) m which he desciibes how “ on the day called 
Sunday” town and country Christians alike gatheied to- 
gethei m one place for iiistiuction and piayei and charitable 
offeiings and the distnbution of bread and wme, they 
thus meet together on that day, he says, because it is the 
first day in which God made the world, and because J esus 
Christ on the same day rose fiom the dead 

As long as the Jewish Christian element continued to 
have any piominence or influence m the chinch, a tendency 
moie or less stiong to observe Sabbath as well as^Sunday 
would of course persist Eusebius (IIS, lu 27) men- 
tions that the Ebiomtes eontmued to keep both days, and 
theie is abundant evidence fiom Tertullian onwards that 
so far as public woiship and abstention fiom fasting aie 
concerned the practice was widely spread among the Gentile 
churches Thus we leain from Sociates (if A, vi c 8) that 
in his time public worship was held in the chinches of 
Constantinople on both days , the Apostolic, Canons (can 66 
[65]) steinly prohibit fasting on Sunday oi Satuiday (ex- 
cept Holy Saturday) , and the injunction of the A'postohc 
Gonstitidions (v 20, cp ii 59, vu 23) is to “hold your 
solemn assemblies and lejoice eveiy Salibath day (except- 
ing one), and every Loid’s day ” In the primitive chinch 
the social conditions weie such as liaidly to admit of the 
question being raised, in Gentile circles at any rate, as to 
the manner m which either the Loid’s day or the Sabbath 
ought further to be kept aftei the duty of congiegational 
woiship (usually early m the morning or late in the even- 
ing) had been discharged , but the whole matter was 
placed on an entirely new footing when the civil powei, 
by the constitution of Constantine mentioned below, began 
to legislate as to the Sunday rest The fouith command- 
ment, holding as it does aconspicuoiis place in the decalogue, 
the precepts of which could not for the most part be re- 
garded as of merely transitoiy obligation, had never of 
course escaped the attention of the fathers of the church , 
but, remembering the liberty given in the Pauline ■writings 

^ In tlie Epistle of Barnabas alreaily leferred to (c 15) it is called 
“the eighth day” “We keep the eighth day with joyMness, the day 
al&o in winch Jesus lose again from the dead ” Comp JnstinMartyi, 

Ztt(d c Ti yph , c 13S 

^ The longer recension nins “But let every one of yon keep the 
Sabbath after a spiritual manner And after the observance of 
the Sabbath let every friend of Clnist keep the Lord's day as a festival, 
the resurrection day, the queen and chief of all the days ” The writer 
finds a lefeiencB to the Lord’s day in the titles to Pss vi and xii , 
which are “set to the eiglitli ” 
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“ 111 respect of a feast day oi a new moon or a Sabbath ” 
(Col II 16, cf Korn XIV 5, Gal iv 10, 11), they usually 
explained the “Sabbath clay” of the commandment as 
meaning the new eia that had been intioduced by the 
ad^ent of Christ, and intei preted the lest enjoined as mean- 
ing cessation fiom sin ^ But, when a senes of impeiial 
deciees had enjoined with increasing stnngency an ab- 
stinence from laboui on Sunday, it was ine-vitable that the 
Chiistian conscience should be lOused on the subject of the 
Sabbath rest also, and in many minds the tendency would 
be such as finds expression m the Apostolic, Constitutions 
(viu 33) “Let the slaves woik five clays, but on the 
Sabbath day and the Lord’s day let them have leisiiie to 
go to chinch foi instruction in piety ” There is evidence 
of the same tendency in the opposite canon (29) of the 
council of Laodicea (363), which foibids Chiistians fiom 
Judaizmg and resting on the Sabbath day, and actu- 
ally enjoins them to woik on that day, piefeiung the 
Lord’s day and so far as possible lesting as Chiistians 
About this time accoidmgly we find traces of a disposi- 
tion in Chiistian thmkeis to try to distinguish bet-wmen a 
tempoiaiy and a peimanent element in the iSabbatli day 
piecept, thus Chrysostom (10th homily on Genesis) dis- 
cerns the fundamental piinciple of that piecept to be that 
we should dedicate one whole day in the ciicle of the -week 
and set it apait foi exercise in spiritual things The \iew 
that the Chiistian Loid’s day oi Sunday is but the Chus- 
tiaii Sabbath delibeiately tiansfeued from the seventh to 
the fijst day ot the week does not indeed find categoucal 
expression till a much latei period, Alcuin being apparently 
the first to allege of the Jewish Sabbath that “ejus ob- 
seivationem mos Chiistianus ad diem dominicam compe- 
tentiiis tianstulit” (compaiG Decalogue, vol vu 17) 
But the subjoined sketch will incidentally sliow how soon 
and to how laige an extent tins idea has mfluonced the 
course of civil legislation on the subject 

Zaio 7elctii)}// to Simday 

The eaihest lecognitioii of llie obsaivaiico of Sunday as a legal 
duty is a constitution of Constantuie iii 321 ad, omictmg that 
all eoiuts of justice, iiihabitauts ot towns, and woiLshops wnuo to 
be at lest on Sunday (venw «iiZi die Solis), with nii exception in 
favoiii of those engaged in agucultuial labom This was the liist 
ot a long sciies of iinpeu.il constitutions, most of which aie inoor- 
poiated 111 the Code ot Justinian, bk in tii 12 {DeFenis) The 
constitutions compiiscd in this title of the code begin ivith that of 
Constantine, and tiullici piovido that emancipation and mamunis- 
sion wei-e the only legal pioeeedingg peiinissilde on the Loid’s day 
(die domumo), tlioiigli coiiti acts anti compioimsos might be made 
between the parties whei e no intei vcntiou of the com t w as necessary 
Pleasuie w'as foi bidden asivoll as business No spertadowas to 
be exhibited in a thcatie oi ciiciis If the enipcioi’s bnthday fell 
on a Sunday, its celobiatioii was to be postponed The se\eu days 
befoic and attei Easter wcio to bo kept as Sundays In Cod i 4, 
9, appears the humane logulation that piisoncis woic to be hi ought 
up foi examination and niton ogation on Sunday On the otlici 
hand, Cod in 12, 10, distinctly diiects llie toituie of lohbeis and 
puates, even on Eastei Sunday, the divine pardon (says the law) 
being hoped foi wheio the safety of society was thus assiued Aftei 
the time of Justunan the obsexvanco of Sunday appeals to have 
become stiictei In the "West Ch.ukmagne foibado lahoui of any 
kind A centmylaiei in the Eastern enipue No liv of the Leonine 
constitutions abolished the exemption ol agucultuial laboui con- 
tained in the constitution of Constantine It is woithy of notice 
that this exemption was specially presoived in England by a con- 
stitution of Aithbisliop Meopham The canon Jaw Jollow'od the 
lines of Roman law 'The deciees of ecclesiastical councils on the 
subject have been very iiumeious Much of the law m contained 
in -flie Decietals of Giegory, bk ii tit 9 (Ze Fa us), c 1 of which 
(tianslated) luns thus “We dccieo that all Sundays ho obseivod 
fiom vespeis to vespers (« vespera ad vespaimn), and that all uiilaw- 

® See Ignat, Ad Magn , vt supra, and Ep of Barnabas (c 15) 
“Your present Sabbaths are not acceptable unto me, but that is which I 
have made when, giving rest to all things, I shall make a beginning of 
the eighth daj ” So practically Tertullian (Resp ad Jud ,e 4) and 
Clement of Alexandria Accoiding to Augustine also (Be Sp et Lit , 
14), the obseivance of the Sabbath is to be taken in a spiiitual sense 
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ful ■\\ork be abstained fiom, so tliat in them tiading or legal pio- 
ceedings be not earned on, oi any one condemned to death oi 
punishment, oraiij oaths be administeicd, except for peace oi other 
necessary leason ” “VVoiks of necessity (espeuallj in the case of 
peiishable materials oi ivliere time nas impoitant, as in fishing) 
were alloyed, on condition that a due piopoition of the gain made 
by york so done yas given to the ehiuch and the pooi The eon 
sent of parties yas insufficient to give junsdietion to a couit of law 
to proceed on Sunday, though it y as sufficient m the case of a day 
sanctified by the ecclesiastical authoiit} foi a tempoiary puipose, 
c (/ , a thanksgi\ mg foi vintage oi har\ est 

In England legislation on the subject began eaily and continues 
doyn to the most modem times As early as the 7th centuiy 
the laws of Ina, king of the "VVest Savons, pio\ided that, if a 
“theoyman” yoiked on Sunday by his loid’s command, he yas 
to be fiee and the loid to be fined 30s , if a freeman yoiked y ithout 
his loid’s command, the penalty yas foifeitme of fieedom or a fine 
of 60s , and twice as miirh m the case of a piiest The laws of ^thel 
stan forbade maiketing, of jEthelied folkmoots and hunting, on the 
Sunday In almost all the pie Conquest compilations theie aie 
admonitions to keep the day hoh The first allusion to Sunday 
in statute lay propel is the Act of 28 Edy III c 14 (nowiepealed), 
forbidding the sale of y ool at the staple on Sunday The mass of 
legislation fiom that date doynwaids may be divided, if not with 
stiict accuiacy, at least for pin poses of convenience, into fi\ e classes, 
— ecclesiastical, constitutional, judicial, social, and commeicial 
The folloying sketch of the legislation can scarcely piesume to be 
exhaustixe, but it yill piobably be found not to omit any statute 
of impoitauce It should he noticed that the teims “Sunday” 
and “Loid’s day” are used m statutes The term “Sabbath” 
occuis only in oidmances of the Long Pailiament “Sabbath 
bieakuig ” is sometimes used as a populai evpiession foi a violation 
of the Acts for Sunday observance, but it is objected to by Black- 
stone as being legally mcoriect Good Fiiday and Chiistmas Day 
aie as a lule m the same legal position as Sunday In English lay 
Sunday is leckoiied fiom midnight to midnight, not as in canon 
law a tespei a ad lespei am The Acts mentioned below aie still lay 
unless lepeal of any of them is specially mentioned 
Ecclesiastical — Befoie the Eeloimation theie appeals to be little 
01 no statutory lecogmtion of Sunday, evcejit as a day on yliich 
tiade was interdicted or national spoits diiected to be held Tims 
the lepealed Acts 12 Ric II c 6 and 11 Hen IV c 4 enjoined 
the piactiee of archeiy on Sunday The chuich itself by pioi incial 

constitutions and othei means declaied the sanctity of the day, and 
was strong enough to visit ynth its oym censuies those who failed 
to obseive Sundaj "With the Eefoimation, liowevei, it became 
necessaiy to enfoice the obseivaiice of Sunday by the state in face 
of the question mooted at the tune as to the dnine oi ineiely human 
institution of the day as a holy day Sunday obscivauce was 
diieoted by injunctions of both Edwaid VI and Elizabeth, as yell 
as by Acts of Pailiament in then lemns 5 and 6 Edw VI c 1 (the 
second Act of Enifoimity) enacted that all inhabitants of the icalm 
wei e to endeavoui themselves to lesoit to then parish church or 
chapel accustomed, oi upon leasonable let theieof to some usual 
place yhere common piayer is used eveiy Sunday, upon pain of 
punishment by the censuies of the church This is still law except 
as to Dissenteis (see 9 and 10 Vict c 59) The same piinciple 
yas re-enacted in the Act of Uniformity of Elizabeth (1 Eiiz c 
2), with the addition of a tempoial punishment, viz , a fine of twelve 

f ienee for each oTence This section of the Act is, howevei, no 
onger law, and it appears that the only penalty now incmied by 
non-attendance at cliuich is the shadowy one of ecclesiastical 
censure 5 and 6 Edw VI c 3 diiected the keeping of all Sundays 
as holy days, with an exception in fa\ oui of husbandmen, labouiers, 
fi&liermen, and othei persons iii bail est oi other tune of necessity 
At the end of the leign of Elizabeth canon 13 of the canons of 1603 
(winch are ceitamly &uding upon the clergy, and probably upon the 
laity as far as they are not contiaiy to the law, statutes, and customs 
of tlieiealm, oi the loyal pieiogative) piovided that “aUmannei of 
jieisons withm the Church of England shall eelebiate and keep the 
Loid’s day, commonly called Swiday, accoidiiig to God’s holy will 
and pleasuie and the oiders of the Church of England piesciibed in 
that behalf, that is, in heaiing the woid of God read and taught, 
in private and public piayers, in acknowledging then olfenees to God 
and amendment of the same, in leconciling themselves chantably to 
then neighhouis wheie displeasme hath been, in oftentimes leceiving 
the communion of the body and blood of Christ, in visiting the poor 
and sick, using all godly and sobei com eisation ” The Long 
Pailiament, as might be expected, occujned itself with the Sunday 
question An oidinance of 1644, c 51, directed the Lord’s day to 
be celebiated as holy, as being the Christian Sabbath Oidmances 
of 1650, c 9, and 1656, c 15, contained various mmute descriptions 
of crimes against the sanctity of the Lord’s day, including travelling 
and “vainly and profanely walking ” The Act of Uniformity of 
Charles II (13 and 14 Cai II c 4) enforced the reading on every 
Lord’s day of the moining and evening piayer according to the 
form in tlie Book of Common Prayer, — a duty which had been pie- 
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■viou&ly enjoined bj canon 14 By the fiist of the Chuich Building 
Acts (58 Geo III c 45, & 65) the bishop may diiect a thud service, 
moiniugor evening, yheie necessaiy, in aiij chuich built undei the 
Act By 1 and 2 Vict c 106, s 80, he maj oidei the peiformance 
of two full seiiices, each if he so direct to include a seimon The 
Buiial Laws Amendment Act, 1880, foibids any buiial under the 
Act taking place on Sunday 

Constiivtional — Pailiament has occasional!} sat on Sunday in 
cases of gieat emeigency, as on the demise of the cioyii In one 
oi two cases in recent jeais divisions in the House of Commons 
have taken place eaily on Sunday nioining The Ballot Act, 1872, 
enacts that in leckoning time for election pioceedings Sundays aio 
to be excluded A similai piovision is contained in the Municipal 
Coipoiations Act, 1882, as to pioceedings undei that Act 

Judicial — As a geueial lule Sunday foi the purpose of judicial 
proceedings is a dies non Legal piocess cannot he seived oi exe- 
cuted on Sunday, except m cases of tieason, felony, or bi each of the 
peace (29 Cai II c 7, s 6) Pioceedings which do not need the 
inteivention of the couit aie good, e g , service of a citation oi 
notice to quit oi claim to vote Bj 11 and 12 Vict c 42, s 4, a 
justice may issue a waiiant of apprehension oi a seaich vv auant on 
Sunday The Rules of the Supicme Court, 1883, piovide that the 
offices of the Supi erne Couit shall be closed on Sundays, that Sunday 
IS not to be reckoned in the computation of any limited time less 
than SIX days allowed foi doing any act oi taking any proceeding, 
and that, vvheie the time foi doing any act or taking anj pioceeding 
ex piles on Sunday, such act or pioceeding is good if done oi taken 
on the next day By the County Coiut Rules, 1886, the only 
count} couit piocess which can be executed on Sunday is a wan ant 
of airest in an Admualt} action 

Social — Undei tins head maybe giouped the enactments having 
foi then object the regulation oi Sunday tiavelling and amusements 
The eailiest example of non-ecclesiastical mteifeience with leciea- 
tion appears to be the Bool of S2ioits issued by James I m 1618 
Royal authoi ity was giv en to all but i ecusants to exei cise themselves 
after evening seivice in dancing, aicheiy, leaping, vaulting, May- 
games, ■\Vhit&un-ales, moiiis-dances, and setting up of Maypoles, 
hutbeai and hull baiting, mtei hides, and bowling by the nieanei 
SOI t were piohibited In 1625 the first Act of the leign of Chailes 
I (1 Cai I c 1), following the lilies of the Pooi of Spoils, inhibited 
meetings, assemblies, oi concomse of people out of then own paiishes 
on the Lord’s day for any spoits and pastimes whatsoever, and any 
beai -baiting, bull -baiting, inteiludes, common plays, oi othei 
unlawful exeicises and pastimes used by any peison oi peisons 
within then own paiishes, undei a penalty of 3s 4d ioi eveiy 
oflence The Act, it will be noticed, impliedly allows spoits otliei 
than the excepted ones as long as only parishioiieis take part in 
them An Act which has had more impoitant consequences m 
accent years is 21 Geo III c 49 (diavvn by Di Poitous, bishop of 
Loudon) It enacts that any place opened or used foi public 
enteitainment and amusement or foi public debate upon any pait 
of the Loid’s day called Sunday, to which peisons are admitted 
by payment of money or by tickets sold foi money, is to bo deemed 
a disoideily house The keepei is to foifeit £200 foi eveiy day on 
which it is opened oi used as afoiesaid on the Loid’s day, the 
managei oi mastei of the eeremomes £100, and eveiy doorkeepei 
or seivant £50 The adveitismg oi publishing any adveitisement 
of such an enteitaminent is made subject to a penalty of £50 It 
has been held that a meeting the object of which was not pecumaiy 
gam (though, theie was a charge foi admission), but an honest 
intention to mtioduce leligious woiship, tliougli not accoidmg to 
any established oi usual foi m, was not w ithin the Act On this 
pimciple foims of y oiship most diiectly opposed to the pievailmg 
feelmg of the country, such as Moimomsm oi Mohammedanism, 
aie protected In 1875 actions yeie bi ought iii the Couits ot 
Queen’s Bench and Exchequer against the Biighton Aquaiium 
Company, and penalties lecoveied undei the Act The penalties 
weie 1 emitted by the crown, hut, as doubts weie felt as to the 

ovvei of the crown to lemit in such a case, 38 and 39 Vict c 

0 was passed to lemovo such doubts and to enable the soveieign 
to remit m whole oi in pait penalties lecoveied foi offences against 
the Act of Geo III The lules made by justices and the bye-laws 
made by local authorities foi the gov eiiiment of theatres and places 
of public enteitainment usually provide fox closing on Sunday 
The Sunday opening of museums and art galloues is governed by 
local legulations , theie is no geneial law on the subject, though 
attempts have been made in that diiection The House of Lords 
recently passed a lesolution in favoiu of the piinciple A public 
billiaid table must not he used on Sunday (8 and 9 Vict c 109) 
The Game Act (1 and 2 Will IV c 32, s 3) makes it pimishable 
with a fine of £5 to kill game oi use a dog oi net for spoiling 
purposes on Sunday Piovibions for the regulation of street tiaffic 
on Sundays duiing divine service in the metropolis and provincial 
towns may be made by the local authoi ities under the powers of 
the Metropolis JIanagement Acts, the Town Police Glauses Act, 
and the Public Health Act Hackney carriages may ply for hire 
in London (1 and 2 Will IV c 22) Wheie a railway company 
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iun 3 tiaius oil Sunday one clieap tiaiii each iiay it. to be pioyiJed 
(7 and 8 Yict c 85, s 10) Host of tiie lailway compamo. owu 
Acts also piovide foi the imiuing of Sunday trains 

Gii,ii(rtmcml —At common laii a contiact made on SunUaj is not 
-V Old nor is Suiidaj trading or labour iinlanful At an early peiiod, 
lioi;evei, the legiflatme bfgin to impot,e lestiiitions, at fust by 
making Suiida’V trade impossible by closing the places of oidmaiy 
bumiets, later by dLihiiug certain kiiicls of tiade and labour illegd, 
still later by atu,ni]jting to pioliibrt all trade and la,boui 2S haW 
III c 14 (referred to abovm) closed the wool luaiket on bunday 

07 Hen VI c 5 (the eiilisst Sunday Act still in foice) pioliibited 
furs and markets on Sunday (necessaiy victual only excepted), 
unless on the four Suiidaj s 111 Iran est,— an exemption since lepealed 
byl3 audU Vict c 23 4EdM IV c 7 (now repealed) leshained 

the shoemakers of London from caiiying on tlieii business on bim- 
day 3 Car I c 1 infticted a penalty of 20s on any earner or 
clrovei tiavelling on the Lord’s day, and a penalty of 8u on any 
batcher Lilling or selling 0 11 that day Both this and the piovio^ 
Actof 1625 were oiigmanj passed oirlj for a liinrtcd period, but by 
subsequent legislation they have betonie perpetim Hext in older 
IS the most compielien&ive Act on the subjectj 29 Cai II c /, Au 
Actfoi thebettei observance of the Loul’s day, coninionly calleU 
Sunday” After an exhortation to the observation of the Louts 
day bv exetuses in the duties of piety and tiuo lehgioiij pubholy 
and privately, the Act pi 01 ides as follon s —No tiad^man, aitihcei , 
woikraan, labourer, or other person uliatsoevei shall do 01 exeicise 
any uoildly labour, business, 01 work of then oidmaiy callings upon 
the Loul’s dry 01 any part thereof (woiks of necessity and cliauty 
only excepted) , and every peison being of the age of touiteGU yeais 
or upvaida oflciiding m the premises Jiall for every such offence 
foifeit the sum of 5s , and no person or peisoiis whatsoever shall 
pabhely cry, show forth, 01 expose io sale any uaies, mci thandises, 
flint herbs, goods, or chattels vvhatsoevei upon the Louis day 01 
any pait thereof upon pain that every person so odending shall 
forfeit the aaiiie goods so cued, 01 showed forth, 01 exposed to sale 
s 1) No drover, hoise couisei, waggoiiei, butchu, higgler, then 
01 any of tliGii sei\a-nts, shall tiavcl oi come into liib ol tljcu 
loJmuff upon the Loid’s day oi any pait thcieof, upou pain that 
eacfi and every such offondpi shall forfeit 20s foi cvciy such 
offoiice and 110 person 01 persons shall use, employ, oi travel uiroii 
the Lord's clay with any boat, wiieiiy, Iightei, 01 barge, except it 
be upon extiaoidiiiaiy occasion to be allowed by some justice of 
the peace, &c , upon paiu Uut every person so oil ending shaU 
forfeit and lose tiro sum of 5s for every such oftence In default 
of distiess 01 non payment of forfeitiue or penalty the olfcndei 
may be set publicly in the slocks foi two lioms (s 2) Nothing 
in the Act is to extend to the piolubitmg of die&sing of meat 
in families, 01 diessmg oi selling of meat 111 inns, coolvs shops, 
01 victualling houses foi such as cannot be otheiwise piovidcd, 
noi to the ciyiiig 01 selling of imllc befoic nine 111 the moimug 
01 aftei foiii 111 the afteinoou (s 3) Piosccutious must be vitluu 
tan days after the ofleiico (s 4) The luuidied is not lospioiisible 
for lobhaiy of persons tiavelling upon the Loul’s clay (s 5) 
Seince of piocess on the Loid's day is void , see above (s 6) 
Tins Act has fiequeutly leceived judicial constiuctiou The nso 
of the word "ouliuaiy” 111 section 1 lias led to the cstahlislimimt 
by a senes of decisions of the punciple that woik done out of the 
cotuse of the oiLlinEtiy ealluig of tli6 poison cloiug it is not witluii 
the Act Thus the sale of a horse on Sunday by a ]ioise-de.tIcn 
would not be onfoicibla by liini and lie would be liable to tiro 
penalty, but these lesults would not follow 111 the case of a sale by 
a peison not a hoise dealei Ceitaiii nets weic held to fall witliin 
the exception as to woiks of necessity and chanty, a ff j baking 
provisions foi customers, lumixng stage-coaches, huing faxiii- 
laboiueis The legislature also inter veiled to obviate some of the 
mconvemonccs caused by the Act By 10 and 11 IVill III c 24 
mackerel was allowed to be sold befoie and after service By 11 
and 12 Will HI a 21 foity watermen weie allowed to ply on the 
Thames on Sunday By 9 Anne c 23 licensed coachmen 01 ohau- 
inen might be hired on Sunday By H Geo III bakers wcio 
allowed to bake and sell biead at eeitaiu honis These Acts aie 
all repealed Still law aie 2 Geo III c 15 s 7, allowmg fish 
carnages to tiavel on Sunday m Loudon and "Westramstoi , 7 and 

8 Geo lY a 75, repeahng section 2 of the Act of Charles II as fai as 
regaids Thames boatmen , and 6 and 7 Will IT c B7, peimitting 
bakers out of London to cany on then tiado up to 1 30 p M The 
jienaltyof the stocks denounced by sect 2 is piactically obsolete (see 
SroOKb) The prosecution of offences uiidei tire Act of Chailes II 
lb now subject to 31 and 35 Vict c 87 (an Act winch was passed 
for a yeai, but has since been annually continued by the Expiring 
Laws Continuance Act of each session), by which, no piosecutioii 
01 pioceeding fti penalties uiidei that Act can be instituted except 
with the consent m wilting oi the chief officer of a pohee distuet ox 
the consent of two justices 01 a stipendmy ma^stiate This is 
siiiely a moie reasonable means of piovidiug agamstany baidslup 
caused by the Act than the cm faaio powei of remission of 
penalties ineuiiod uriclei 21 Geo III c 49 Besideg the geneial 


Actof Chailes II , tlieieare vauons Acts dealing v itli special trades , 
of these the Licensing Acts and the Factorj and Woihbhop Act 
are the most important By the Licen&ing Act, 1874, prerniseb 
licensed for the sale of intoxicating liquors by letail are to be open 
on Sunday only at ccitam horns, varying aceoulmg as the incirabcs 
aie situate in the metiopolitan distiict, a tovii or populous place, 
01 else V here An exeeptioii is made in favour of a person lodging 
m the house 01 a boiia fide tiavellei, who may he seived with le- 
fieshment duiiiig jnoliibited lioiiis, unless in a house with a six 
day licence Attempts have often been made, but hitherto with 
out success, to induce the legislatuie to adopt the puueiple of com 
plete Simday closing 111 Lngkiid as a whole, 01 m paiticulai 
counties ^ In the session of 1886 a Bill foi Sunday closing 111 
Duiham was passed by the Commons, hut lejected by the Louis 
The advocates of Sunday closing ni Iieland and Wales have been 
moie successful The Sale of Liquors on Sunday (Iieland) Act, 
1878 prohibits the opening of licensed ineinises on Sunday, except 
m Dublin, Cork, Limerick, Wateiioid, and Belfast In these towns 
Rucli piemises may bo opened fioni 2 pm to 7 p m Exemptions 

aie also made 111 favom oflodgcis and tiavelleis, of^mcket boats and 
1 Iilw ay stations The Sunday Closing (Wales) Act, 1 881, contains 
no exceptions of towns. Idee the Irish Act, and the only exmiption 
m the sale of lutoxicatmg liquors at railway stations The Factoiy 
and Woiksliop Act, 1878, forbids the employment of a child, young 
peison, or woman on Sunday in a factoiy oi woiksliop But a 
young person oi wmmau of the Jewish religion may be employed 
oil Sunday by a Jewish manufaitruei, provided that the lactoiy oi 
woilvshop bo not open foi traffic on Sunday There aie a few otliei 
iGgislcitivB piovi&ious of less iiiipoitaiice ■vtIiicIi may be noticed 
Fishing foi salmon on Sunday by any nieairs othei tliair a lod and 
line IS an offence under tire Salmon Fislieij Act, 1S61 By the 
same Act a free passage for the salmon thiougli all cubs, &c , used 
foi fishery is to be left duiing the whole of Sunday Caiiying on 
the business of a pawnbiolvei on Sunday is an offence within lire 
Paw nhiokeis Act, 1872 Distrlling and leitifying siiints on Sunday 
is for bidden hy the Spurts Act, 1880 The effect of Sunday upon 
hills of exchange is declared by the Bills ol Exchange Act, 1882 
A bill IS not invalid by loasoir only ot rts bearing date on a Sunday 
(s 13) ■\Vheie the last clay of giace falls on a Sunday, the bill is 
])ayrble on tlio pioccduig business claj (s 14) Sunday is a “non- 
business day” loi the pui poses of the Act (a 92) This review of 
Simday legislation pretty clcaily shows that its tondonoy at present 
iM ojiposed to extomlnig faeilitioi lo trade on Sunday, brxt that as to 
recreation the tendency is lathei m tiro othci dnectron'-^ 

Seotkmd —The two eaihest Acts dealing with Siuidav are some- 
what out of liaimony with the goneial IcgisLitron on tiro subject 
U57, c 6, oideiccltho piactieo of aiclieiy on Simday, 1526, c 3, 
allowed markets foi the sale oi llcsh to bo held on Sunday at Ediii 
biugh Then cainc a long senes of Acts ioibiddiug the pi ofaiution 
of the (lay, especially by salmon fishing, holding iaiis and iiiaikets, 
and woiking ui nulls and salt pans 1679, c 70, arid IGCl, c 18, 
prohibited all work and trading on tiro Sabbath The later legis- 
lation Lutioduced an exception in favorn of duties of necessity and 
ineioy, m aceoid<anoe with oh 21 oi the Couicsbioir oi Faith In 
moie nioclciri times the exigoncrus of travelling have led to a still 
fiiitlrci extension of the exception The Sabbath Obsoivaucc Acts 
I woio fiequeutly coiifiinred, the Iasi tune in 1696 These Acts wine 
h(dd hy the High Court of Justiciary ui 1870 to bo still subsisting, 
as iai as they iTeolaro tire keeping open sliop on Sunday to bo an 
offence by the law of Scotland (Bute’s Case, 1 Coupei’s llejwis, 
495) The loinis of coitilicato in the sclicdule to the Public 11 oiises 
Acts Amendnieiit Act, 1802 (supenscding those in the Forbes Mac- 
kenzie Aot of 1853), provide foi the closing on Suirdaj oi imlihc 
houses and of prcuiisos licensed for the sale ol excisable liquors, 
and of nnis and hotels, except foi the accomnioiUtiou of lodgets 
and tiavellei a Scots law is sti icier than Liig-hsli m the nrattei 
of Sunday fishing By 55 Geo III c 94 the setting oi hauling of 
a lien lug-net on Sunday lenders tire net liable to ioiieitui'e By 
tho Salmon Fislicucs (Scotland) Act, 18G2, iisluiig for salmon on 
Sunday, even with aiod and line, is an offence As to contracts 
and legal process, the law is in general accordance with that of 
England Contracts are not void, apart from statute, simply be- 
cause they are made on Sundaj'’ Diligeucc cannot bo executed, 
but a wairaut of impiisonmei't oi meiUMio fngia is exercisable 
It should be noticed that, contrary to the English custom, the term 
“Sahbatli” was geiiei ally used in the legmatioii of the Scottish 
pailianicnt 

Ntofes— Some of the enily colonial oidinances eiifoiced 
the obligation of attendance at chinch, ns in England In most 
States there is legislation on the subject of Sunday, following, as 
a g eneial rule, the lineB of the English Act of Chailes II In 

1 The Act a James I e 9 (now xapealed) appears, however , to have pro 
■vided for closing ale houses m most cases, except on nsunl working days 

2 See, in addition to the authorities cited, Lyndowoda, Pnmnoial Consmu 
iiow hk 11 chap m , Ayliila, Pauigo]i,xi *70, Ghrsoii, Codon, tit x chap 
3 , Breylin, IlAiy of the SahVath, pait li tho aitkle “Loid’s Day" (by 
Bishop Bairy) m the Dwhonary of Christian Antlgiutm , and ITesscy, biinaay, 
Hampton Lectuies, ISM) , also Kobeit Cox's wmks on the Sabbath 
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Massacliusetts ti a veiling, except fi om necessity or cliai ity, is punish- 
able with a fine of ten dollars Pi ©vision is sometimes made, as 
in the Massachusetts lavs, for the benefit of persons obsenmg 
Saiuiday as the Sabbath, on condition that they distuili no othei 
pel sou The number of Sunday trains is often limited by State 
legislation In some of the Mew England States Sunday is from 
sunset to sunset In most States, hovever, it is reckoned, as in 
England, from midnight to midnight By the constitution of the 
United States, art I s 7, Sundays are to be excluded from the 
ten days allowed the president to return a Bill A similar pioMsioii 
IS often contained in State constitutions as to the letuin of a Bill 
by the governor The United States legislation on the subject of 
Sunday is not iinpoitant It directs that naval and military studies 
are not to be pursued, and that the day is not to be reckoned in 
baiilciuptcy proceedings (J Wt ) 

S UNDERL AND, a municipal and parliamentai y borough, 
market town, and large seaport of Durham, England, is 
situated at the mouth of the rivei Wear and on the hTorth- 
Eastern Railway, 12 miles south-east of ITewcastle-on- 
Tyne and 77 noith-north-west of Yoik The municipal 
borough includes, besides the township of Sunderland proper 
on the south bank of the river, the adjoining town^ip of 
Bishopwearmouth, which embraces about three-fifths of the 
total inhabitants, and the township of Monkwearmouth, on 
the north bank of the iiver Sunderland proper consists 
chiefly of the High Street and other streets near the docks 
It IS connected with Monkweai mouth by a cast-iron bridge, 
designed by Rowland Burdon, and consisting of one arch 
with a span of 236 feet and a height above low water of 
100 feet It was opened in 1796 and widened in 1858 
The only ecclesiastical building of antiquarian interest is 



St Peter’s church, Monkwearmouth, which still retains the 
tower with other portions of the ancient Saxon hmlding 
attached to the monastery founded by Benedict Biscop in 
674 The modern public buildings embrace the custom- 
house (1837), the Sunderland and North Durham Liberal 
club in the Ionic style (1839), the corporation ofiices, the 
workmen’s hall, the new general market, the Yictoria hall 
(1871), the assembly hall, and two theatres The chari- 
table and benevolent institutions are numerous, including 
Gibson’s almshouses (1726) for twelve poor persons, Bowe 
almshouses (1725), Trinity Church almshouses (1719, re- 
built in 1876) for eight aged poor, the marine almshouses 
(1820), the eye infirmary (1836), the sailors’ home (1856), 
the oiphan asylum (1853), the infirmary and dispensary 
(erected in 1868 and extended in 1882), and the blind 
institute, for which a new building has recently been 
erected For the literary society and subscription libiary, 
originally founded in 1793, a new building was erected in 
1877 The people’s park at Bishopwearmouth, 17 acres 
in extent, contains a bronze statue of Sii Henry Havelock, 
who was bom at Fold Hall m the neighbourhood The 
park was lately increased by an addition of 10 acres, called 
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the Extension Park, in which there is a statue of Aldei- 
man Candlish, and a free library, museum, art gallery, and 
winter garden Roker, on the north side of Sunderland, 
IS a favourite bathing-place The population of tlm 
municipal borough (area, 3306 acres) in 1871 was 98,242, 
and in 1881 it was 116,542 (males 57,131, females 
59,411) The population of the parliamentai y borough 
(area, 5130 acres) in the same years was 104,409 and 
124,841 respectively 

Muck of the prospeiity of Sunderland is due to the coal and 
limestone m the neighbomliood of the iivei Wear, of wliicli it is 
the poit Its expoit of coal began in the reign of Heniy VII , 
the tiade being principally with London and the western coasts ot 
England, although laige quantities weie also shipped to Holland, 
Fiance, and othei paits ot the Continent The coal tiade is still 
of gieat importance, and the Monkiveaimouth colliery is one of 
the deepest coal-pits in the world,— 381 fathoms Sundeiland 
vies -with the Clyde for its iron shipbuilding The numbez of 
lion ships built m 1885 was 31 with a tonnage of 30,520 for home 
and 2 with a tonnage of 1255 for foreigners , of steel ships, 9 wnth 
a tonnage of 8099 for home and 3 with a tonnage ot 3635 foi 
foieigneis Along both banks of the Wear numerous extensive 
woiks of various kinds aie situated, mcluding anchor and chain 
cable woiks, glass and bottle woiks, loperies, foiges, iron-woiks, 
chemical woila, papei -mills, breweiies, and lime-kiliis The modem 
piospeiity of the town has been largely piomoted by the enteipiise 
of Geoige Hudson, the "railway king ” The conseivation of the 

E oit IS vested in the Wear commissioneis, to whose caie the South 
lock w'as transfeiied by the Wear navigation and Sundeiland 
Dock Act of 1859 Undei then auspices gieat extensions and im- 
piovements have been made, and theie aie now three laige deep 
watei docks, embiacing a total aiea of 43 acres, viz , Hudson dock 
north (18), Hudson dock south (14), and Hendon dock (11) Monk 
weal mouth dock, 6 acies in extent and the pioperty of the railwaj 
company, is chiefly used foi the expoit of coal Mew pieis ovei 
halt a mile m length aie now (1887) being erected The average 
annual value of the impoits of foreign and colonial meichandisi 
foi the five yeais ending 1886 was a little over £700,000, and of the 
expoits of pioduce of the United Kingdom a little ovei £600,000 
The coasting trade, in legaid to which specific details are wanting, 
is, howevei, moie inipoitant The total numhei of Biitish and 
foieign vessels, sailing and steam, that enteied the poit of Sundei 
land with caigocs or in ballast fiom foieigii countries, Biitish 
possessions, and coastwise in 1876 w’as 9708 of 2,329,576 tons and 
in 1885 9451 of 2,764,174 tons The numbeis that cleaied in the 
same years weie respectively 9480 of 2,357,430 tons and 9419 ot 
2,824,218 tons 

The early history of the borough is associated ivith Monkw'eai- 
mouth, which existed long befoie the town on the other side of 
the nver, and had its origin m a convent which was founded by 
St Bega in the 7th centuiy and converted into a monastery foi 
Benedictines by Biscop in 674 Bede was boin at Weaimouth in 
673, and in his seventh year was placed under the charge of Biscop 
The nionasteiy was reconstituted as a cell of Durham in 1084 
About the close of the 12th century the inhabitants of Sunderland 
leceived fiom Bishop Pudsey a charter of free customs and privi 
leges similar to those of Mewcastle-on-Tyne In 1634 the town 
was incoiporated under the title of “mayor, aldeimen, and com- 
monalty,” with the privilege of holding a market and annual fairs 
In the preamble of the chartei it is stated to have been a borough 
fiom time immenioiial under the name of Mew Monkwearmouth, 
and to have been in the enjoyment of various liberties and fiei 
customs confeired by the bishops of Duiham Undei a special 
Act m 1861 the town council was constituted the uihan sanitaij 
authority Extensive drainage w^oiks have been cairied out, as 
well as impoitant stieet impiovements Sundeiland has returned 
two members to the House of Commons since 1832 A laige 
nnmbei of Scotch families settled in the towm in 1640 and gave a 
considerable impulse to its trade During the Civil War the in- 
habitants embiaced the cause of the Pailiament, while the neigh- 
bouring Newcastle held out foi the king for two years The 
Scottish ai my undei Leslie, earl of Loven, euteicd Sundeiland on 
4th March 1644, and the king’s foices followed them , hut no en- 
gagement took place beyond desultoiy filing 

SUNDERLAND, Robeet Spencer, Second Earl op 
(1640-1702), was the eldest son o£ Henry, the first earl, 
and Lady Dorothy Sidney, eldest daughter of Robert, 
second earl of Leicester He was born in 1640 and suc- 
ceeded his father (who was killed at Newbury) m the title 
on 20th September 1643 During the years 1671-73 he 
acted as ambassador at Madrid, Pans, and Cologne con- 
secutively, and in 1678 went to Pans as ambassador 
XXII ~ 83 
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extraordinary It Mas during tins period of Ins life that 
lie acquired that suppleness of feeling and love of fiueSbe 
■whicli may he traced tliroughout Ins subsequent career 
From February 1679 to January 1681, a period when tbe 
country was rent in twain by real or fancied dangeis to 
the Fiotestant faith, he held the post of secietaiy of state 
for the northein department hut his conduct m office %vab 
not marked hy discretion He \oted for the exclusion of 
the duke of Yoilc from the succession to the thione, and 
the lU-feelmg w^hich this action created in the mind of 
Chailes II was augmented by the overtures which Sunder- 
land made to the prmce of Orange, whilst diffeienees of 
oinnion on the subject of the Exclusion Bill brought about 
a fierce quarrel between Sunderland and Halifax, the head 
of the “ trimmers ” Eaily m 1683, having been leconciled 
to tbe duke of York and having seemed a warm friend m 
the duchess of Poitsmouth, Sunderland regained his place 
as secietary foi the noithern department "When James 
II succeeded to the throne, Sunderland becdine secietaiy 
for the southern department, from March 1685 to 27tli 
Octobei 16SS, foi most of wFich period he held the addi- 
tional post of piesidenb of the council, and was a member 
of the high commission for eccIesiasticM causes He aftei- 
wards claimed that he had used his infiaence to mitigate 
the proceedings of this obnoxious body, but he went suffi- 
ciently far with his loyal mastei to sign the wan ant for 
the committal of the bishops and to appeal as a ■witness 
against them Though Loicl Sunderland was m sympathy, 
if not 111 actual communion, with Eoman Catholicism, he 
hesitated to commit himself entirely to the acts of the 
fieice devotees who surrounded James IT, and thioiigh 
their opposition he was dismissed in disgrace and sought 
secuiity m Holland He had been too much engaged in 
the acts of James II to find a place among the adviseis 
of WiUiam and lYaiy 

The visit which William paid to Althoip in Northampton- 
shire, the country seat of Sundeiland, m 1695 was the 
prelude of a reconciliation between the king and bis 
ambitious subject and of Sundeilaud’s lecall into public 
affairs From April to Decemboi 1697 he dischaiged the 
duties of lord chamberlain of the household and for the 
gi eater pait of that time he was also loid justice of 
England, but he finally retired from active life in the 
close of 1697 through disgust at the check which William 
leceived in the retention of a standing aimy The icst of 
Ins life was jiassed in stuct seclusion at Althoip, and 
there he died on 28th Sejitember 1702 
Lord Sunderland possessed a keen intellect and was 
consumed by intense restlessness , but bis character w'as 
wanting in steadfastness, and he yielded too easily to 
opposition His adroitness in intrigue and Ins fascinating 
manners were exceptional even in an age when such quahiies 
formed part of eveiy statesman’s education , but the charac- 
teustics which ensured him success in the Honse of Loids 
and m the royal closet led to failuie in Ins attempts to 
understand the feelings of the mass of his countiymen 
Consistency of conduct ■was not among the objects which he 
aimed at, nor did he shrink fiom thwarting in secret a 
policy which he supported in public A laige shaie of the 
disci edit attaching to the measures of James II must be 
assigned to the earl of Sunderland 
SmSTOERLAND, Charles Speivcer, Third Haul of 
(1675-1722), was the second son of the second eail, but 
on the death of his eider brother at Pans, on 5th Septem- 
ber 1688, he became the heir to the peerage He was 
born in 1675, and when twenty years old was sent to tbe 
House of Commons by tbe two constituencies of Hedon 
in Yorkshire and Tiverton in Devonshire He chose the 
latter, and represented it until his succession to the earldom 
of Sunderland in 1703 Thioughont this period of his life 


his career was undistinguished, liia first start in the world 
of politics occurred m 1705, when he vas sent to Vienna 
as envoy extraordmaiy, a mission which he discharged with 
signal ability Although Sunderland was tinged with 
republican feeling and had rendered himself personally 
obnoxious to Anne, he -was foisted by the all-powerful inilu- 
ence of his fathei-m-law, the duke of Mailborougb, into 
the mmifetiy as secretary of state for the southern depart- 
ment This office he held from Sd December 1706 to 
IJth June 1710, when he fell, as he rose, thiough his 
connexion with the duke and duchess of Marlboiough 
The queen offered him a pension of ^3000 a yeai, but he 
proudly refused the temptation, saying that, if lie could 
not serve, he would not plunder, his country After the 
accessron of George I be was lord Ireutenant of Ireland 
(1714:-15), lord keeper of tbe prrvy seal (1715-17), and 
secretaiy of state for tbe noitbern department (April 1717 
to March 1718) At the latter date be was raised to tbe 
post of prime minister, bolding wuth the office of first lord 
of thetieasuiy the position of loid president of the council. 
Sii Robert Walpole had been shelved, and he revenged 
huusolf on the new administiatioii by iGSi&ting and defeat- 
ing the Bill 'wlucb ivas designed to limit tbe numbeis of 
tbe House of Lords, — a victory over Sundeiland wdiicb led 
to a partial reconciliation between biin and Townsbend and 
Walpole, his iivals Lord Sundeiland was at the bead of 
affaiia duung tbe South Sea mania, and the bm sting of 
the financial bubble led to liis political luin Through 
Walpole’s influence he was acquitted of peisonal conup- 
tion, but he was forced to icsign Ins place as fiist loid of 
tbe tieasiuy on l&t Ajiiil 1721 The passion foi mtiigue 
which cbaiacteiized tho fatlioi bad descended to the son 
he was evei plotting, and within a fow months after Wal- 
pole had saved him fiom disgrace, if not fioiiia woise fate, 
lie was engaged in scheming against tbe Xiiciid who bad 
I saved him But bis plots weie niton ujited by bis death, 
wdiich occuued on 19tb Apiil 1732 Loid Sundeiland’s 
inanneis wcie lopelbng and bis disposition w^as baisb, but 
be stands high among bis compoeis for disinterestedness^ 
The love of books lankcd among the luling passions of hia 
life, and be spent bis leisuie hours and bis wealth m foim- 
ing the great collection at Althorp 

SHlSr-FISH This name is chiefly and lu'opoi ly ajipliod to 
a manne fish {Otthagoi%^iLi>) winch by its laige size, grot- 
esejue appeaiance, and numerous pccuhaiitios of oiganiza- 
tioii has attracted the attention equally of fishoimon as of 
natuialists Only two species aie knowm, — tiro lough or 
shoit sun-fish [0 mola), winch is found m all seas of the 
temperate and tropical vones , and the much smaller and 
scarcer smooth or oblong sun-fish (0 ti imcafub), of which 
only a small number of spccunena have been obtained 
from tbe Atlantic and Indian Oceans Tliat tins genus 
belongs to Ibo oidei Fkcio(/natJii and is allied more esjieci- 
ally to tbe globe-fi.shea (ptodon and T<‘trodnn) lias been 
indicated in the article loimiYOLOGY (vol ix pp 663, 694), 
wbeie also tbo pnncipal anatomical peculiarities have 
been noticed, and wbeie illustiations of tbe young have 
been given (see figs 64, 65) 

Snn-fisbes have the appearance of tailless fish Tins is 
due to the extreme shortemng of the tail, which is sup- 
ported by only a few short vertebrae and i educed to a 
broad fiinge of the trunk Directly in front of it rise 
dorsal and anal fins, high and broad, similar to each other 
m size and triangular in form The bead is completely 
merged in tbe tiunk, tbe boundary between them being 
indicated only by a very small and narrow gill- opening 
and a comparatively small pectoral fin This fin can be 
of but little use in locomotion, and the horizontal and ver- 
tical movementa of the fish, as well as the maintenance of 
its body lu a vertical position, are evidently executed by 
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tlie powerful dorsal and anal fins. Tlie small mouth, situ- 
ated in front of the head, is armed udth an undivided 
dental plate above and below, similar to but weaker than 
the teeth of the globe-fish (Diodon). 

Sun-fishes are truly pelagic, propagating their species in 
the open sea, and only occasionally approach the coast. 
During the stormy season they live probably at some 
depth, but in calm bright weather they rise and rest or 
play on the surface with their dorsal fin high above the 
water. This habit has given rise to the popular name 
“ sun-fish,” a term also sometimes applied to the basking- 
shark (vol. xxi. p. 777), which in hke manner enjoys the 
warmth of a sunny day. In some years the rough sun-fish 
is by no means scarce on the south coast of England and on 
' the Irish coasts, where it appears 
principally in the summer months. 
The usual size is from 3 to 4 feet 
in length, hut this species attains 
to 7 feet and more. One of the 
largest specimens (see the accom- 



panying figure) was caught near 
Portland (Dorsetshire) in 1846, 
and is now in the British Museum; 
its length is 7 feet* 6 inches. The 
sun -fish has no economic value, 
and is rarely, if ever, eaten. 
Suu-fiah {Ortkagorisciis inola). 


Whilst the rough sun -fish has a granulated, rough, 
shagreen-like skin, the second species {0. trwicatm) has 
the surface of the body smooth and polished, with its small 
dermal scutes arranged in a tesselated fashion. It is oblong 
in shape, the body being much longer than it is deep. 
The sides are finely ornamented with transverse silvery, 
black-edged stripes running downwards to the lower part 
of the abdomen. It has not been found to exceed 2 feet 
in length, but is very scarce, only a few specimens having 
been captured on the coasts of Europe, at the Cape of 
Good Hope, and off Mauritius. 

SUNFLOWER. In the modern vernacular this name 
is most commonly applied to various species ol Heliantlmis, 
especially to H. annmcs; but, as this is a tropical American 
herb, and the word “ sixnflower ” or something correspond- 
ing to it existed in English literature prior to its intro- 
duction, or at any rate prior to its general diffusion in 
gardens, it is obvious that some other flower than the Heli- 
antims must have been intended. The marigold {Calendula 
ojicinalis) is considered by Dr Prior to have been the plant 
intended by Ovid {Met, iv. 269-70) — 

“. . . Ilia siuun, ipiamvis radice tenetur, 

Yertitur ad solera ; mutatae^ue servat amorein”— - 
and likewise the eolseece of the Anglo-Saxon, a word equi- 
valent to solsequium (sun-following). But this movement 
with the sun is more imaginary than real, the better expla- 
nation being afforded by the resemblance to "the radiant 
beams of the sun,” as Gerard expresses it. The central 
disk of tubular hermaphrodite flowers, encompassed by 


the spreading neuter florets of the ray, has, indeed, a 
marked resemblance to the sun as conventionally depicted. 

The florets are provided with two or three dry, sharply 
pointed scales, w'hich serve as pappus, and the -whole 
mass of florets is encircled by a close involucre of leafy 
bracts. There are numerous varieties of the common 
sunflower in cultivation, the so-called double form being 
one in which the ordinarily tubular florets in the centre 
become spreading and “ ligulate ” like those at the circum- 
ference. The seeds, or more strictly speaking the fruits, 
contain much oil, for which the plant is cultivated in 
southern Russia. The oil is used in the manufacture of 
soap. The seeds are also valued for their agreeable 
flavour, and are much used as food for poultry, &c. The 
so-called “Jerusalem artichoke” {Heliantlms tulerosus) 
belongs to the same genus. It is believed to be a native 
of Canada, or perhaps a modified form of H. doronicoides. 

The tubers are rich iu inulin and sugar, and the plant 
deserves more attention at the hands of cultivators than it 
has yet received. The word “Jerusalem” is evidently a 
corruption, wlxile “artichoke” applies to the flavour of the 
tuber, which is not unlike that of the artichoke. 

SUNNITES AND SHITTES. The religion of Mohammed Geo- 
is at present professed by 150 to 200 million souls, spread gppWci 
over great parts of Asia (including the Indian. Archi- 
pelago), Africa, and southern Europe,^ — over Asia Minor, 
Armenia, Syria, Palestine, Arabia, Mesopotamia, the 
Caucasus, Persia, all upper Asia (including Siberia), the 
steppes of southern Russia, Afghanistan, Beluchistan, 

Tibet, China, Japan, India, Egypt, the Soudan as far as 
the equatorial lakes, the whole north coast of Africa and 
thence deep into the interior, European Turkey, Bulgaria, 

Bosnia, and Herzegovina. In most of these regions Mos- 
lems live side by side -wfitli men of other confessions, even 
where Islam is the ruling creed ; it is found nnmixed in 
Central Asia and some parts of Arabia. 

Mohammedans fall into the two great divisions of 
Sunnites and Shl'ites (Shfa), separated by such bitter 
hatred as belongs to two hostile religions, or such as 
some Catholic populations feel towards a Protestant,^ The 
Sunnites, who accept the orthodox tradition {Sunna) as well 
as the Koran as a source of theologico-juristic doctrines, 
predominate in Arabia, the Turkish empire, the north of 
Africa, Turkestan, Afghanistan, and the Mohammedan 
parts of India and the east of Asia ; the Shfites, whose 
origin has been explained in Mohammedanism (vol. xvi. 
pp. 564, 568, 692), have their main seat in Persia, where 
their confession is the state religion, but are also scattered 
over the whole sphere of Islam, especially in India and 
the regions bordering on Persia, except among the nomad 
Tatars, who are all nominally Sunnite. Even in Turkey 
there are many native Shfites, generally men of the upper 
classes, and often men in high office. The Shfites are 
less numerous and less important than the Sunnites, but 
on the whole may amount to 20 millions. 

Sunnites. 

Orthodox Islam preserves unchanged the form of Suunite 
doctrine established in the 10th century by Abil I-Hasan 
al-Ash'arf (see vol. xvi. p. 593, and also pp. 553 sq., 592, 

584). The attacks of rationalism, aided by Greek philo- 
sophy, were repelled and vanquished by the weapons of 
scholastic dialectic borrowed from the enemy; on most 
points of dispute discussion was forbidden altogether, 

^ Exact statistics are unattainable because we lack details as to the 
great advances wkick Islam has recently made and is still making in 
Central Africa, 

2 Generally speaking the Sunnites are the more bitter party. The 
relation is least strained iu India, where the Sunnites approach the 
Shfites in reverence for 'All, Hasan, and Hosain, and share the feasts 
of these saints. 
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and faith in what is written in Koran and tiadition was 
en3oined without question as to how these tbngs were 
true (bild kaifa) Freer allegorical views, however, were 
admitted on some specially perplexing points, such as the 
doctrine of the eternity of the Koran, the crude anthropo- 
morphisms of the sacred text, &c , and, since Mo'tazilite 
views had never taken deep root among the masses, while 
the caliphs requiied the help of the clergy, and from the 
time of Motawakkil (847 ad) became ever more closely 
bound to orthodox views, the freethmking tendency was 
thoroughly put down, and to the present day no rational- 
izing movement has failed to be crushed in the hud 
Philosophy still means no more than scholastic dialectic, 
and IS the humble servant of orthodoxy, no man venturing 
on devious paths except in secret In the years 1872-78 
the Afghan Jamhl al-Din, a professor m the Ahhar mosque 
at Cairo, attempted to read Avicenna with his scholars, 
and to exercise them in thmgs that went beyond theology, 
bringing, for example, a globe into the mosque to explain 
the form of the earth But the other professors rose in 
arms, forbade him to enter the mosque, and m 1879 pro- 
cured his exile on the pretext that he entertained demo- 
cratic and revolutionary ideas Thus the latei movements 
of thought m Islam nevei touch on the great questions 
that exercised Mohammedanism in its first centuries, e g , 
the being and attributes of God, the freedom of the wall, 
sin, heaven and hell, &c Eehgious earnestness, ceasing 
to touch the higher problems of speculative thought, has 
expressed itself m latei times exclusively m protest against 
the extravagances of the dervishes, oi the worship of saints, 
and so forth, and has thus given rise to movetueuts ana- 
logous to Puritamsm 

Ulema That even in early times the masses were nevei shaken 
lu their attachment to the traditional faith, with all its 
crude and grotesque conceptions, is due to the zeal of the 
ulema, or clergy, for the protection of Islam from eveiy 
alien influence Mohammedanism has no priesthood stand- 
ing between God and the congregation, but Koran and 
Sunna aie full of minute rules for the details of private 
and civil life, the knowledge of which is necessarily m the 
hands of a class of professed theologians These are the 
(“knoweis,” singular ‘dfem), theology being briefly 
named “the knowledge” Then influence is still 

enormous and hardly has a parallel in the history of re- 
ligions For it IS not supported by temporal agencies hke 
the spiritual authority of the Christian priesthood in the 
Middle Ages, but is a pure power of knowledge over the 
Ignorant masses, who do nothing without consulting them 
spiritual advisers When the vigorous Spanish sultan 
Mansiir b Abf ‘Amir proposed to confiscate a religious 
fouudation and the assembled ulema refused to appiove 
the act, and were threatened by his vizier, one of them 
replied, “All the evil you say of us applies to yourself, 
you seek unjust gams and support your injustice by threats , 
you take bribes and practise ungodhness in the world 
But we are guides on the path of righteousness, hghts in 
the darkness, and bulwarks of Islam , we decide what is 
just or unjust and declaie the right, through ns the pre- 
cepts of religion are maintained We know that the sultan 
will soon think better of the matter , but, if he persists, 
every act of his government will be null, for every tieaty 
of peace and war, every act of sale and purchase, is valid 
only though our testimony ” With this answer they left 
the assembly, and the sultan’s apology overtook them befoie 
they had passed the palace gate ^ The same consciousness 
of independent authority and strength still survives among 
the ulema Thus the sheikhu ’1-IslAm ‘Abbdsf (who was 
deposed by the piofessors of t he Azhar in 1882) had in 

^ Vott Kiemei, Qesih ci hemchen.de% Ideen d Idams, Lemsic. 
1868, p 464 > 1 . 
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the first period of his presidency a sharp conflict with 
'Abbis Pasha, viceroy of Egypt, who asked of him an unjust 
legal opinion m matters of inheritance When bribes and 
threats failed, the sheikh was thrown into chains and tieated 
with gieat seventy, but it was the pasha who finally yielded, 
and 'Abb^f was recalled to honours and rich rewards 
The way in which the ulema are recruited and formed 
into a hierarchy with a vigorous espi it de corps throws an 
instructive light on the whole subject before us The 
brilliant days are past when the universities of Damascus, 
Baghd4,d, NfshApdr, Cairo, Kairowfin (Kaiiwan), Seville, 
Cordova, were thronged by thousands of students of theo- 
logy, when a profe^or had often hundreds or even, like 
Bokharl, thousands of hearers, and when vast estates in 
the hands of the clergy fed both masters and scholars Of 
the great universities but one survives — the Azbai mosque 
at Cairo — where thousands of students still gather to follow 
a couise of study which gives au accurate picture of the 
Mohammedan ideal of theological education ^ 

The students of theology generally begin their course m Theo- 
early youth, but not seldom in riper years Almost all 
come from the lowest orders, a few fiom the middle classes, 
and none from the highest lanks of society, — a fact which 
m itself excludes all elements of freer and more refined 
education These sons of poor peasants, artisans, oi trades- 
men are already disposed to nariow fanaticism, and genei- 
ally take up study as a means of livelihood lathei than 
from genuine rehgious interest The scholai appears before 
the president’s secretary with his poor belongings tied uji 
m a red handkerchief, and after a biief intenogatory is 
entered on the hst of one of the foiu orthodox rites, — 
Shhfi'ite, Hanafite, MAlikite, and Hanbahte If he is lucky 
he gets a sleeping-place within the mosque, a chest to hold 
his things, and a daily ration of bread The less f oi tunate 
make shift to live outside as best they can, but are all day 
in the mosque, and are seldom deseitedby Moslem charity 
Having kissed the hands of the sheikh and tcachois of 
his school, the jmpil awaits the beginning of the lectures 
For books a few compendiums suffice him Piofessois 
and students gather every morning for the daily prayer , 
then the professors take their seats at the foot of the pillais 
of the gieat comt and the students cioiich on mats at then 
feet The beginner takes first a couise in the giammai 
of classical Aiabic, for be bas hitherto learned only to read, 
write, and count. The rules of grammar are lead out in 
the memorial verses of the Ajrdmfya, and the teacher adds 
an exposition, generally lead from a punted commentaiy 
The student’s chief task is to know the rules by heait , 
this accomplished, he is dismissed at the end of the yeai 
with a certificate entered in his text-book, which 
permits him to teach it to others The second year is 
devoted to dogmatic (laldm and tawhid), taught in the 
same mechanical way The dogmas of Islam are not 
copious, and the attubutes of God are the chief subject 
taken up. They are demonstrated by scholastic dialectic, 
and at the end of his second year the student, receiving his 
certificate, deems himself a pillar of the faith The study 
of law (y?M), v^hich rests on Koran and tradition, is more 
difficult and complex, and begins, but is often not com- 
pleted, m the third year The student had learned the 
Koran by heait at school and has often repeated it since, 
but only now is the sense of its woids explained to him 
Of the traditions of the Prophet lie has learned something 
incidentally in other lectures , he is now regularly intro- 
duced to their vast and artificial system. From these two 
sources are derived all rehgious and civil laws, for Islam is 
a political as well as a rehgious institution The five main 
pomts of religious law, “ the pillars of Islam,” have been 

® Of the 126 madrasa or colleges winch once helonged to the uni- 
versity of Damascus hut five remained in 1880 
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enumerated in vol xvi p 553 sq , the civil law, on the 
development of which Eoman law had some influence, is 
treated under heads similar to those of Western juns- 
prudence It is here that the differences between the four 
schools (vol XVI p 594 sq ) come most mto notice the 
Hanafite praxis is the least rigorous, then the ShM'ite , 
the Hanbalites, whose system is the strictest, have practi- 
cally disappeared in the Mdhkites The Hanafite nte is 
ofiicial in the Turkish empire, and is followed in all Govern- 
ment offices whenever a decision still depends on the sacred 
law, as well as by all Mohammedans of Turkish race In 
Egypt and Horth Africa Shdfihtes are more numerous than 
M4likites, while the opposite is the case in Arabia In 
1878 the Azhar had 7691 students, — 3723 Shdfi'ites 
with 106 sheikhs, 2865 Mdbkites with 75 sheikhs, 1090 
Hanafites with 49 sheikhs, 23 Hanbahtes with 1 sheikh 
In this as in the previous studies a compendium is learned 
by heart, and explanations are given from commentaries 
and noted down by the students w'ord for word The 
professors are expressly forbidden to add anything of their 
own The recognized books of jurisprudence, some of which 
lun to over twenty folio volumes, are vastly learned, and 
occasionally show sound sense, but excel mainly in useless 
hair-splitting and feats of scholastic gymnastics, for which 
the Aiabian race has a natural gift 

Besides the three mam disciplines the student takes up 
according to his tastes other subjects, such as rhetoric 
(ma'am wahaydn), logic (mantih), prosody and the 

doctrine of the correct pronunciation of the Koran (T\,ird^a 
watajvM) After three or four years, fortified with the 
certificates of his various professors, he seeks a place m a 
law-court or as a teacher, preacher, cadi, or mufti of a 
village or minor town, or else one of the innumerable posts 
of confidence for which the complicated ceremonial of 
Mohammedanism demands a theologian, and which are 
generally paid out of pious foundations A place is not 
hard to find, for the powerful corpoiation of the ulema 
seeks to put its own members into all posts, and, though 
the lemuneration is at first small, the young Mlim gradually 
accumulates the revenues of several offices Gifts, too, fall 
m, and with his native avarice and economy he rises in 
wealth, position, and reputation for piety The common- 
alty revere him and kiss his hand , the rich show him at 
least outward respect, and even the Government treats him 
as a person to whom consideration is due for his influence 
with the masses 

This sketch of his education is enough to explam the 
narrow-mindedness of the ‘Mim He deems all non-theo- 
logical science to be vam or hurtful, has no notion of 
progress, and regards true science — i e , theology — as having 
reached finality, so that a new supercommentary or a new 
students’ manual is the only thing that is perhaps still 
worth writing How the mental faculties are blunted by 
scholasticism and mere memory work must be seen to be 
believed , such an education is enough to spoil the best head 
All originality is crushed out and a blmd and ludicrous 
dependence on written tradition — even in thmgs profane — 
takes Its place Acuteness degenerates into hair-splitting 
and clever plays on words after the manner of the rabbins 
The Azhar students not seldom enter Government offices 
and even hold important administrative posts, but they 
never lose the stamp of their education — the narrow un- 
teachable spirit, incapable of progress, always lost in ex- 
ternal details, and never able to grasp principles and get 
behind forms to the substance of a matter (w s -B ) 

Yet it IS but a small fraction of the ulema of the Mos- 
lem world that enjoy even such an education as the Azhar 
affords It dra ws few students from foreign parts,^ where 

^ In 1878 seventeen lecture rooms of the Azhar had 3707 students, 
of whom only 64 came from Constantinople and the northern parts of 


the local schools are of the poorest kind, except in India 
(thanks to the British Government) and perhaps in Con- 
stantmople ^ Eoldidi4 was once a chief seat of learning, 
but IS now so simk in narrow fanaticism that its eighty 
madiasas vsuth their 5000 students only turn out a bigoted 
and foohsh clergy (Y4mh4ry) ® But for this veiy reason 
Bokh^rA is famed as a luminary of pure theology and 
spreads its influence over Turkestan, Siberia, China, Kash- 
mir, Afghanistan, and even over India Minor schools 
attached to mosques are found in other places, but teach 
still less than the great schools already mentioned 

Except m India, where it is controlled by the Govern- Cahph- 
ment, the organization of the priestly and judicial persons and 
trained m the schools is a compromise between what theo 
logical pmciples dictate and what the state demands reigntv 
Neither Koran nor Sunna distinguishes between temporal 
and spiritual powers, and no such distinction was known as 
long as the cahphs acted in all things as successors of the 
prophets and heads of the community of the faithful 
But, as the power of the ‘Abhdsids declined (see vol xvi p 
585 sq ) and external authority fell m the provinces into 
the hands of the governors and in the capital into those 
of the amh al-omard, the distinction became more and 
more palpable, especially when the Biiyids (Buwaihids), 
who were disposed to Shfite views, proclaimed themselves 
sultans, t e , possessors of all real authority The theo- 
logians tried to uphold the orthodox theory by declaring 
the sultanate to he subordinate to the imdmate or sove- 
reignty of the cahphs, and dependent on the latter especi- 
ally in all religious matters , but their artificial theories 
have never modified facts The various dynasties of sul- 
tans (Biiyids, Ghaznevids, Seljfiks, and finally the Mongols) 
never paid heed to the cahphs and at length abolished them , 
but the fall of the theocracy only increased the influence of 
the clergy, the expounders and practical administrators of 
that legislation of Koran and Sunna which had become 
part of the life of the Mohammedan world The Mame- 
lukes in Egypt tried to make their own government appear 
more legitimate by nominally recognizing a continuation of 
the spiritual dignity of the caliphate in a surviving branch 
of the ‘Abh4sid hne which they protected, and in 923 a h 
( 1517) the Ottoman Selim, who destroyed the Mameluke 
power, constrained the 'Abbdsid Mutawakkil III, who 
lived in Cairo, to make over to him his nominal caliphate 
The Ottoman sultans still bear the title of “successors of 
the Prophet,” and still find it useful in foreign relations, 
since theie is or may be some advantage m the right of 
the cabph to nommate the chief cadi (M5 c) of Egypt and in 
the fact that the spiritual head of Khiva calls himself only 
the naMb (vicegerent) of the sultan ^ In India too the 
sultan owes something perhaps to his spiritual title But 
among his own subjects he is compelled to defer to the 
ulema and has no considerable influence on the composi- 
tion of that body He nominates the sheikhu H-Isldm 
(senior, i e , president of Islam) or mufti of Constantinople 
(grand mufti), who is his representative in the imdmate 
and issues judgments in points of faith and law from which 
there is no appeal , hut the nomination must fall on one 
of the mollahs,^ who form the upper stratum of the hierarchy 

tke Ottoman empire, 8 from North Arabia, 1 from the government of 
Baghdad, 12 from Kurdistan, and 7 from India with its thirty million 
Sunnites 

2 In Kazan also the standard of learning seems to have been raised 
hy Enssian and Western scholars 

® The madrasa is here a college, generally attached to a mosque, 

■with lands -whose revenues provide tte means of mstruction and in 
part also food and residence for scholars and teachers 

* Till the Russians gamed preponderating influence the khdn of 

I Khiva also acknowledged the sultan as his suzerain 

* Mollah is the Praso Turkish pronunciation of the Arabic mmU, 
literally “patron," a term applied to heads of orders and other reli- 
gious dignitanes of various grades 
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of ulema And, tliough tlie various places of religious 
dignity are conferred ty the sultan, no one can hold office 
who has not been examined and certified by older ulema, 
so that the coiporation is selt-piopagating, and palace 
intrigues, though not without influence, can nevei break 
through its iron bonds The deposition of ‘Ahd al-Aziz is 
an example of the tienieiidous power that can be wielded by 
the ulema at the head of them thousands of pupils^ when 
they choose to stir up the masses, noi w'ould Mahmiid II 
in 1826 have ventuied to entei on his struggle with the 
Janissaiies unless he had had the hierarchy with him 
The student who has passed his examinations at Con- 
stantinople or Cairo may take up the purely religious office 
of imam (piesident in woiship) or UiaM (preacher) at a 
mosque These offices, however, are purely nunisterml, 
are not necessarily limited to students, and give no place 
111 the hieiaichy and no particular consideration or social 
JuiUanl status On the other hand, he may become a judge oi cadi 
offices Eveiy place of any importance has at least one cadi, who 
Is nominated by the Government,^ but has no fuithei 
dependeuce on it, and is answeiable only to a member of 
the third class of the ulema, viz , the mufti oi pionouncei 
of felu/as A fetwa is a decision according to Ivoian and 
Suima, but without reasons, on an abstract case of law’ 
which is brought hefoie the mufti by appeal fiom the cadi’s 
judgment oi by refeieiice fiom the cadi himself Foi ex- 
ample, a dispute between master and slave may be found 
by the cadi to turn on the general question, “Has Zaid, 
the master of ‘Ami,^ the absolute light to dispose of his 
slave’s eai mugs'!” When this is put to the mufti, the 
answer will be simply “Yes,” and from this decision theie 
is no appeal, so that the mufti is supreme judge in his own 
district The grand mufti of Constaiitmople is, as we 
have seen, nominated by the sultan, but his hold on the 
peojile makes him quite an independent power in the state, 
m Cano he is not even nominated by the Goveunnent, 
hut each school of law chooses its own sheikh, who is 
also mufti, and the Eanafite is head mufti because his 
school IS official m the Tuikish einpue. j 

Modern All this gives the judges great puvate and political iii- 
clnngei. fl^ence But the former is tainted by venality, the plague- 
spot of the East, which, aggiavatecl by the scantiness of 
judicial salaries oi iii some cases by the judge having no 
salary at all, is almost universal among the admuiistiatois 
of justice Then political influence, again, which auses 
from the fusion of puvate and political law in Koian and 
Sunna, is highly inconveiiienfc to the state, and often be- 
comes intolerable now that relations with Westein states 
aie multiplied And even in such distant parts as Central 
Asia the law founded on the conditions of the Prophet’s 
lifetime proves so unsuited to modem hfe that cases aie 
often referred to civil authorities lathei than to canonical 
jurists Thus a customaiy law (‘oi/) has theie sprung up 
side by side with the official saciecl law (s/wirfa), much to 
the displeasure of the raollahs lu Turkey, and lately above 
all in Egypt, it has been found necessary greatly to hmit 
the sphere and influence of the canonical jurists and mtio- 
duce institutions nearer to Western legal usage We do 
not here speak of the paper constitutions {Uait-irske?tf) 
and the like, created to dupe Western diplomatists and 
amuse their authors, but of such things as consular and 
commercial ccuits, criminal codes, and so forth The pre- 
sent sultan seems also to aim at diminishing the power of 
the ulema by such measures as fre quent changes of the 

^ Called in Constantinople sofia, Persian siS/Wite, “ burned np,’’ sed, 

V itli zeal or love to God 

2 In Egypt befoie tlie time of Sa'i'd Paslia (1854 63) the local judges 
weie appointed by the chief cadi of Cairo, who is sent from Constanti- 
nople Since then they have been nominated by the Egyptian Govern- 
ment 

® Zaid and 'Amr aie the Cams and Sempionius of Arabian law 


sheikhu ’l-islam, though this policy is peihaps less likely 
to confirm his powei than to rob it of its last supports 
The official hieiarchy, strong as it is, divides its powei 
with the dervishes A leligion which subdues to itself a 
race with strongly maiked individuality is always influ- 
enced in cultus and dogma by the previous views and 
tendencies of that lace, to which it must in some measure 
accommodate itself Mohammed himself made a concession 
to heathen traditions when he lecognized the Kaaba and 
the black stone , and the worship of samts, which is now 
spread thioughout Islam and supported by obviously 
foiged traditions, is an example of the same thing So too 
aie the religious ordeis now found eveiywheie except in 
some parts of Arabia Mystical tendencies in Mohain- 
medamsm arose mainly on Persian soil (see vol xvi p 591), 
and Von Kremei has shown that these Eastern tendencies 
fell in wuth a disposition to asceticism and Alight fiom the 
world which had arisen among the Arabs befoie Islam 
undei Chustian influence^ Intercourse with India hadSuffsaml 
given Pei&ian mysticism the form of Buddhistic monkery, <ier\ishes 
while the Arabs imitated the Chustian anchorites , thus 
the two movements had an inner kinship and an outei foini 
so nearly identical that they natuially coalesced, and that 
even the earliest oiganizations of oiders of deivishes, 
whether in the East oi the West, appeared to Moham- 
medan judgment to be of one type Thus, though the 
name of Sd/i (see vol xvi p 594) is first applied to Abrl 
HAshim, who died m Syiia in 150 AH (767), we find 
It tiau&feiied without question to the mystical biothei- 
hood which appeals ra KhoutsAn under Abii Sa'fd about 
200 AH (815/6) Yet these two schools of Silfls weio 
j never quite similai , on Sunnite soil Sdfi&ni could not 
openly impugn orthodox views, while in Persia it was 
satuiated with Shfitc heresy and the pantheism of the 
extieme devotees of ‘All (see vol xvi p 593) Thus there 
have always been two kinds of Shfis, and, though the 
coiiise of histoiy and the wmndeniig habits which vaiious 
orders bon owed fiom Buddhism liavo tended to bring them 
closer to one another, wo still find that of the tlmty-six 
chief ordcis thiee claim an origin fiom the caliph Abd- 
bekr, whom the Sunnites honom, and the icst from ‘Alt, 
the idol of the Sht'ites ^ Mystic absoiption in the being 
of God, with an increasing tendency to Pantheism and 
ascetic piactices, aio tlie mam scope of all ^dAwn, winch is 
not necessarily confined to membeis of oideis , indeed the 
secret practice of contemplation of tlie love of God and 
contempt of the world is sometimes viewed as specially 
meutorions And so ultimately the woid fif/i has come to 
denote all who have this religions direction, while those 
who follow tlie special rules of an order are known as 
deivishes (“ beggars,” ra Aiabic/u/ra? d, sing /a/a? — names 
oiiginally designating only the mendicant oiders) In 
Persia at the present day a gdfl is much the same as a 
freethinker Several of the chief doivish orders arose in 
the evil tunes befoie and aftei the invasion of the Mongols ■ 
thus ‘Ahd al-KAdii al-HlAni (d. 561 aii ; 1165/66) 
founded the lUdMya ordei, Ahmad al-Rif.W (d 578 
A H , 1182/3) the Rifd’lya, Jaldlu T-dlii Eiimf (see ExImI) 
the Mawlawdya, Abil ’1-Hasan al-Shddhilf (d 656 A H , 

1258) the ShAdliiHya, Ahmad al-Badawt (d 675 a h , 

1276) the Ahmadlya or Badawiya, an older still very 
widely spread ra Egypt While civil distress drove men 
to flee from the worl^ the stupid fanaticism of Turkish 
rule has helped on the belief in miracles so often associated 
wuth mysticism and all those deceits that go with the spread 
of enthusiastic notions Of later orders wo may name the 

^ Oj) at,x> 52 sy 

® These claims to oaaly origin aio mere fables, hke the claim of the 
Oweisi Older to spring from Oweis, one of the oldest traditionalists, and 
so foith, 
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Nakslibendiya, now the most important in the khanates 
of Turkestan, whose founder died 719 ah (1319), the 
Sa'diya (736 A H , 1335), the Bektashiya (758 a h , 1357), 
the Khalwatiya (800 A H , 1397) ^ 

The modern dervishes have sunk as low as the modern 
ulema The idea of absorbed contemplation of the dmne 
being, fieed from all earthly conceptions, and of mortifica- 
tion of the flesh in order to become one with God is grossly 
caricatuied in the insane howlmgs 1m 1m (“he, he”) and 
self-torture with red-hot knives, &c , practised by the 
“howling” Bifa’iya and in the dizzy uhiihng of the 
“ dancing ” Mawlawiya Very pestilent too is their tradi- 
tional reputation for holiness with the common people, 
while ecstatic piety easily passes into deceit wheie it is still 
generally believed that a saint {%o(di) can woik miiacles 
The wandering dervishes especially, who move constantly 
from place to place, are noted for all sorts of juggling im- 
postures, by the aid of which, like the Yogis of India, they 
live at the cost of the people ^ But they aie no longer 
ti listed or held in much esteem even by the populace, 
whereas the conventual orders aie usually legaided as 
pious and inspired men Sheikh Alimacl, the founder of 
the Badawi'ya, is the national saint of Egypt, and his tomb 
at Tanta is a gieat place of pilgrimage The ulema dislike 
these rivals, but can do little against their influence 

The bright side in the modern world of Islam is found 
among the lowei classes The ruling classes of Tin key 
aie utteily coriupt, and for centuries their one ait of 
administiation has been to suck the provinces diy Taxes 
aie exorbitant and bad laws check the production of wealth, 
while what lemams of the useful institutions and public 
works of old time daily decays To this is added the 
lecklessnesB born of a more or less clear consciousness that 
things cannot last as they are The effendi of Constanti- 
nople has lost faith in his religion and the future of his 
lace, as foi a sense of honoui, as we undeistand it, that 
does not exist m the East In Egypt things have not 
been quite so bad since Mohammed 'AH destroyed the 
Mamelukes and founded a state with some pietensions to 
Older and solidity, selfish as he was, he saw that to main- 
tain the revenue it was necessaiy to stimulate production, 
and to this end, amid many mistakes, he took not a few 
useful steps His successors w'ere less wise and skilful, 
yet piosperity inci eased, and for the fiist time foi centuries 
national feeling began to asseit itself But this movement 
fell into the hands of the ignorant and fanatical 'OrJlbf 
Pasha (1882) and led to the English occupation and the 
entire disorganization of the country, so that Cano is now 
little better than Constantinople 

Poorer Yet with all this the poorer classes have not lost then 

dasse-^ 'vigoiii, and among them Islam has still a deep-rooted 
stiengtli The common Turk of Roumeha or Asia Minoi is 
still a solid sober honest fellow and a brave soldier, always 
leady to make eveiy saciifice for his religion In Egypt 
the moiality of the people has suffeied fiom the great 
foreign immigration, which has intioduced many evil ele- 
ments as well as some good , yet even here the gieat mass 
of both townsmen and peasants aie loyal to the old faith 
and to the traditional sobriety and parsimony which the 
natuie of the country itself presciibes These qualities 
taken with the undoubted intelligence of the Arabian 
population give hope of a revival of prosperity on the Nile 
under more favouiablo political conditions The people 
have a persuasion of the superiority of then lehgion, which, 

'■ The be'st account of the deiviskes is still that in D’Otsson, Talleau 
OSneid lie I'Smp Ottovum^yii ii , Pans, 1790 

2 These mendicants belong in part to orders bice the BektasWya and 
Rifa’iya, whose other members live in convents (Kliangali, Taluya) , 
in part they are Kalandeiiya (Calaiiders), i e , bound by the nile of 
Kalaiider, a disciple of Bektasb, winch enjoins constant wandenng 


while it often makes necessary reforms difficult, prevents 
them from lo&mg national individuality and sell reliance, 
and the belief in predestination gives a certain dignity 
and self possession undei calamities, without excluding 
foresight and activity in daily duty But whether all 
this IS enough to secure the political revival of the Sunnite 
commonwealths is doubtful in face of the preponderating 
influence on all the coasts of the Levant of Western civiliza- 
tion, which as yet is almost entirely a disintegrating force 
and seems certain to prevent a redintegration of Islam in 
Turkey, and probably also in Egypt The khanates, again, 
are sunk m mcrediWe moral corruption cloaked by blind 
fanaticism, while most of the Bedomn tribes of Arabia 
have known httle about Koran and religion for the last 
eight centuries ^ I&lam has certainly still a great future 
in Central Africa, hut this can hardly lead to veritable 
reformation of its system Still there aie many evidences 
that the faith is not yet dead even in its old realms We 
lay no stress on the existence of vanous sects opposed to 
the cuiient Sunnite orthodoxy, such as the puritanical 
Wahhabites of Arabia and India, oi the Dkuses (g v ), 
Nosairfya, Isina'fllya, and MetwdHya of Syria, who are 
tinged wnth Shfite views and belong only politically to the 
Sunnite section of Islam But m India there are still 
living seeds of further development within Islam pioper 
Under English control the ulema are unable to maintain 
the same spiritual tyranny over men’s minds as elsewheie, 
and we find moie mutual toleration between Sunna and 
Shl'a, an easy accommodation to local tiadition,^ and even 
an ability to leave the grooves of Al-Ash‘arfs scholasticism 
and appioach the ideas of the old rationalistic Mo'tazilites 
Movements in this diiection have come to light quite 
recently , but their fuithei growth need not here be specu- 
lated on 5 

Bhi'ites 

The extieiiie Shl'ite view that 'xliH is to be legaided as 
an iiicaination of the Godhead (see vol xvi pp 568, 592) 
maintained its piedoimiiance only in times when and places 
W'heie the opposition to the sovereignty of the Omayyads 
and 'Abhdsids was intense, oi wlieie pantheistic influences 
fiom India were at woik From the first there existed 
also a mildei foim of Shfite faith, which soon was at open 
wai with the fanatical Ism4‘lllya and their disciples, the 
Fdtimites and Assassins (vol xvi p 593 sg ) ® 

It was through the moderate Shfites that the caliph Sln'ite 
Ma’mfin thought to reconcile Ins dynasty with the house djnas- 
of ‘AH (vol XVI p 584), and it was this party that became 
dominant in Peisia in the 10th Chiistiaii century under 
the Bfiyids When they conquered BaghdAd the Bfiyids 
abstained from uiteifeiing with the Snnnite oithodoxy of 
the populations of the capital and Aiahiaii 'IiAk, but the 
Shl'ite faith was openly piofessed in their courts at Rai, 
SluiAz, and KumAn But in the next centuiy the powei 
of the Shfite dynasty ciumbled and fell before the Ghaz- 
nevids and Seljfiks, who as Turks were Sunnites, and 
lepressed the opposing views In the 13th centuiy the 
Mohammedan East was overrun by the klongols, who at 
fikst were indifferent to all leligion, and gave the Peisian 
Shl'ites perfect hberty, latei on the great-grandson of 
Jenghis KhAn, Mohammed Khodahbende Oelj itu (1 303-1 6), 

® Sefe/ eel Schefer, Pans, 1881, JT 30s{;f, 233 

* See Garcm de Tassy, “ Sur les particulautds de la rel mus dans 
I’Tnde,” leimiited m L’lskimisme, 3d ed , Pans, 1874, pp 290 sq, 

296 sq The Wahhabites protest against tins laxity 

® See Syed Ameer 'All, Personal Law of Mohammedans, London, 

1880, preface 

« When the Patimite lords of Egypt tned to enter into relations 
■rath the model ate Shfite Bdyids in BaghdAd they were met witli 
polite reserve, and stibsequently public protests against them emanated 
from the 'AHde circles of that city (Wusteiifeld, Oesokchte der Fail 
midea Chahfen, Gottmgen, 1881, pp 197, 237) 
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himself hecame a Shl'ite , nor -was the progress of the sect 
checked by the fall of the dynasty and the conquests of 
Timiir (1387), %vho -veiled his religions indifference by 
proclaiming himself an admirer of 'AJi Thus the mass of 
the Persian population remained Shf'ites, and the Timdrides 
accommodated themselves to the religious feelings of their 
subjects Timilr’s son, Shdh Eokh, even built and furnished 
forth the tomb of the imdm Piz^ in Meshhed (Meshed) 
The troublous times that followed and the intervention 
in Persian affairs of the Sunnite Ak-Koyunlu (see vol xvui 
p 6 3 2 sg- ) must have been unfavourable toShf ite principles , 
but they gamed a final victory through the Safawi dynasty, 
whose founder, Sh4h Ismii'il (1499-1523), gave the Shl'ite 
doctrine, in the form m -v^hich it is held by the IthnA- 
'Asharlya, the position it still has as the state religion of 
Persia 

The The Ithni-'Asharlya, oi “Tivelveis,” asect of the moder- 

Ithn^ ate Shfites, have their name from the respect they pay to 
s anya eleven immediate heirs thiough F5,tima, 

daughter of the Prophet Like all Shl'ites, they hold that 
'All was designated as his successor by Mohammed, ^ and 
unjustly thiu&t aside by the three actual caliphs, Ahiibekr, 
'Omar, and 'Othm^n Still more do they hate the Omayyad 
enemies of 'All and his house (see vol xvi p 563) They 
and the 'Ahbdsids were usurpers, the true caliphs dejtiQe 
being the imdras— (1) 'All, (2) Hasan, (3) Hosain, then 
his hens m the direct line — (4) ‘All II , (5) Mohammed 
al-Bdkir, (6) Ja'far al-Sddik, (7) Miisd al-Kdzim, (8) 
'All III al-Ridd (in modem pronunciation Riza), (9) 
Mohammed II al-Jawdd, (10) 'All IV al-'Askail, (11) 
Hasan II al-Khamt, (12) Mohammed III al-Mahdl, -who 
lived in the second half of the 3d century of the Flight 
(9 th century A n ), and to whom his Shl'ite paitisans looked 
to free them from the 'Ahbdsid yoke These hopes failed 
and he himself disappeared, whence the belief grew that 
lie was concealed in a cave at Samarra and would return 
at the end of days Meantime the sovereignty belongs to 
the other descendants of ‘All, the Sayyids (lords) In 
fact the Safawis claimed descent fiom the seventh imdm, 
and neither the Afghan Nadir Shdh, -who ovcrtbiew then 
power, nor the Kajars, who now reign, are rcgaided as 
legitimate The false position which the royal house 
stands in with the clergy is an impoitant element in the 
weakness of the ciumbling state of Persia 
Shl'ite All other points m which Shfites diffei from Sunnites 
tenets depend on their legitimistie opinions, or are accommoda- 

tions of the rites of Islam to the Persian nationality, or ' 
else are petty matters affecting ceremonial The rejection 
of the whole Sunnite traditions goes -with the lepiiiation 
of the caliphs under whose protection these were handed 
clo-wn ® An allegorical and mystical interpretation lecoii- 
Giles the words of the Koran with the inordinate respect 
paid to 'All , the Sunnite doctrine of the uncreated Koran 
is denied To the Mohammedan confession “There is no 
god but God and Mohammed is His ambassador” they 
add “and ‘All is the vicegerent of God” {loali, properly 
“confidant”) There are some modifications in detail 
as to the four main religious duties of Islam,— the pre- 
scriptions of ritual punty, m particular, being absurdly 
exaggerated aud made the mam duty of the faithful 
The prayers are almost exactly the same, but to take part 
m public worship is not obligatory, as there is at present 
no legitimate imAm whose authority can direct the piayer 


^ To male tins ct edible divers passages of the Koran have been 
clianged fiom the received readings, and ultimately a special ^Aia was 
forged out of Koran phrases See Noldeke, Qmh des Oorms, u 
220 sf 

^ Eut the comparison of Shfites with Piotestauts is fatile Shfites 
Imve then own tiadition (hadis) referred to 'Ah', which is grossly dis- 
torted,— indeed a tissue of lies, 


of the congregation Pilgrimage to Mecca, to which the 
Sunnite mdwelleis of Tidk and Arabia oppose difficulties, 
though since the reign of 'Abd al-Mejid it is officially 
throivn open to all, may he peiformed by a lured substi- 
tute,® or Its place can be taken by a visit to the tombs of 
Shl'ite saints, eff , that of 'All at Nejef, of Hosam at Kei- 
beM, of Rizd at Meshhed, or of the “ unstained Fdtima ” 
at Kum (Fdtima-i-ma’asiim, daughter of Miisd, the 7th 
imdm) The Shi'ites aie much the most zealous of Moslems 
mthe woiship of saints (leal or supposed descendants of 
‘AH) and in pilgrimages to their graves, and they have a 
characteristic eagerness to be buried in those holy places 
The Persians have an hereditaiy love for pomps and festivi- 
ties, and so the Shl'ites have devised many religious feasts 
Of these the great sacrificial feast {'id-i-K'urbdn , Turkish 
Kurhm Bern dm) is also Sunnite, the first ten days of the 
month Moharram are dedicated to the mourning foi the 
death of Hosam at Kerheld (vol xvi p 568), which is cele- 
brated by passion-plays {tdziya, see vol xvm p 660), 
while the universal joy of the Nauroz, oi the New Year 
of the Old Persian calendar, leceives a Mohammedan sanc- 
tion by the tradition that on this day the Piopliet confened 
the caliphate on ‘AH ^ 

While they naturally reject the four Sunnite schools of Ecclesi 
junspiudence, the Shl'ites also deuve all law from the‘'‘^tical 
Koran, and their trained cleigy (mollahs) aie the only class 
that can give legitimate legal responses The tiaining of 
the inollah resembles that of the Sunnite 'Alim The course 
at the madiasa embraces granimai, with some ihetoiio and 
prosody, logic, dogmatic, Koran exegesis, tradition, and 
junspiudence, and finally some authmetic and algebra 
The best madiasa is at Kerbeld But the best students 
of KeibelA aie no match even foi the Sunnite disciples of 
Bokh ArA ® The scholai discharged fi om liis studies becomes 
first a simple mollah, i e , local judge and notary A small 
place has one such judge, larger towns a college of judges 
uudei a head called the sheilkt H-Ht'm The place of the Judicial 
Sunnite muftis is filled by ceitain of the mdm-jwn\ « e, oflicers 
presidents of the chief mosques m the leading towns, who 
in respect of this function bcai the title of %vidm mvjtehcl 
This IS a dignity confened by the tacit consent of people 
and cleigy, and is held at one time only by a voiy few dis- 
tinguished men At the beginning of the 19th century 
there were hut five mujteluds in Persia, now (1887) they 
seem to he more numeious In Persia the cadi [Mzi) ns 
an mfenoi judge who acts for the shoikhu ’1-IsUm in special 
cases, and a mufti is a solicitor acting under the judge to 
prepare cases for couit 

Under the Safawis, w hen the cleigy had great influence, 
they had at their head the ^adru ’’t’loditi, who administcied 
all pious foundations and wms the highest judicial authonty 
But so great a power was found dangeious, 'AbbAs the 
Gieat (1686-1628) abstained from filling up a vacancy 
which occurred m it, and, though SliAh Sefl (1628-1641) 

I restored the office, he jilaced it m commission NAdii 
ShAli abolished it in his attempt to get iid of the Shl'ite 
hierarchy (1736), and since then it has not been restoied 
Yet the imAm-jum'a of IspAliAn, the old Safawi capital, is 
tacitly regarded as representative of the invisible imAm of 
the house of 'AH, who is the true head of the church 
Various vain attempts have been made m the 19tli contuiy 
to subordinate the authority of the clcigy to the Government. 

These attempts had the sympathy o f the better classes, 

® Tins the Suniiites also allow vmdei certain conditious 
^ Without this sanction the Nauroz was celohiaterl even at couit 
under the 'Ahhasids It is the only feast still celebrated by the poor 
as well as the iicli 

® On Tmkish soil , hut the Shl'ite foundations there are tolerated 
*' Polak, Persien, Leipsic, 1865, i 290 

^ No contiact, especially no contract of roaniage, w valid imlesa. 
made before a mollah. An ordinary infcuot judge is called darUgha 




for tlie venality and moral corruption of the moUahs and 
tlieir disposition to the most vulgar fraud are proverbial 
But, on the other hand, the clerical power and the right 
of asylum at Meshhed, Kum, and some other sanctuaries 
are the only protection of the masses against the arbitrary 
tyranny of the court and the officials There is now a sort 
of truce between tbe Government and the clergy, though 
the former is always suspicious of the latter Only the 
venality of the spiritual courts has led, as in Turkestan, to 
a limitation of their jurisdiction, and judicial decisions are 
given also by cml magistrates according to 'o ? f or custom- 
ary law and, although their decisions are often arbitiary, 
they are commonly resorted to m cases affecting property, 
in which the a 2 uritual judge would think it his duty to “eat 
up” the sum m dispute The mam pi op of the mollahs 
against the Government are the scum of the population, 
the hUis or foul rowdies In 1862, according to Vhm- 
bery, tbe imAm-jum'a of Isp4h4n had at his orders a 
thousand of these scoundrels 

Der The rivals of the clergy in popular influence are the 
Mslies deivishes, whose show of holiness cloaks an immorality 
and propensity to crime far exceeding what is found among 
their biethren in Egypt and Turkey So it has been for 
centuries, as appeals in Oleaiius’s account of the Calanders 
of his time (1637) Supported byjiopular superstition, 
the Persian dei vi&hes are much more pretentious than those 
of the West At the great feasts especially they quarter 
themselves impudently in wealthy houses and deafen the 
indwellers wuth their unceasing cry of Jd hall (“0 
Truth!” the mystical equivalent of “0 God'”) The 
wise and modest dervish who in Sa'di’s poems tells the 
greatest sultan the truth as to the hollowness of his royal 
state has degenerated into the half-mad and insolent 
hanger-on who thrusts himself into audience-chambers and 
claims the seat of honour beside the grandees The mul- 
titude of these motley vagabonds, some harmless, others 
dangerous, is explained by the love for idleness, buffoonery, 
and stoiy-telling, which is even moie marked in Peisia than 
in other parts of the East 

RBligious The great practical difference between the Sunnite and 
obspi Shfite communities is that among the former it is only 

both* with the upper classes, who are few in number, and with 
sects the worse sort of dervishes that obedience to the precepts 
of rehgion is a mere formal profession Most of the ulema 
and the middle and lower classes are sincere Moslems In 
Persia it is the other way , the praise of rehgion is always 
on men’s lips, but the inner conviction is that it is all a 
mockery The clergy laugh inwardly at their own func- 
tions, the educated classes either believe nothmg at all or 
hold secretly to a Stiff pantheism Sa'di and Hhfiz are 
much more to them than the Koian, and, while the Sunnite 
takes his series hibhccs from the Koran, the Shl'ite uses a 
copy of the songs of H4fiz With the common people it 
is not the proper precepts of Islam, but the Shfite tenets 
directed against Sunnites and Jews, that find hearty ad- 
heience The death-feast of Hasan and Hosam excites 
them far more than the great sacrificial feast, and 'All, the 
national saint, is much more popular than Mohammed 
Islam, as it was forced on Persia by 'Omar, was the faith 
of foreign conquerors and oppressors , and the people have 
revenged themselves by travestying it and veihng their old 
convictions under its outward forms And so Islam has 
never had any considerable influence on conduct save that 
it has confirmed the natural turn of the Persians for lying 
and hypocrisy As it was long necessary to profess ortho- 
doxy for fear of the Arabs, it came to be an established 
Shl'ite doctrine that it is lawful to deny one’s faith in case 
of danger This “caution” {takiya) or “concealment” 
(letmdn) has become a second nature with the Persians 
And with this it goes that no one shrinks from secret ans. 


though outwaidly professing the utmost devotion The 
jirepaiation of wine and spirits, foi example, is confined 
to Jews and Armenian Christians, but private drunkenness 
is most common Very conscientious or pious people, 
however — e g , the dervishes — use rather opium or hashish 
and confound the narcotic intoxication with mystic ecstasy 
Another mischievous thing is the permission of temporary 
maniages, — ^marriages for a few hours on a money pay- 
ment This legitimized harlotry (mofa) is forbidden by 
tbe Sunna, but the Shi'ites allow it, and the mollahs adjust 
the contract and share the women’s profits 

With all this, modern observers are agreed that tbe 
nuddle and lower classes of Persia are not hopeless, and 
that their natural intelligence, though combined with lack 
of perseverance, would make it much easier for them than 
for the Turks to take a new start if they were fieed from 
the V retched civil and ecclesiastical administration There sbi'ite 
IS still mental life and vigour among them, as a^ipears — sects 
though m an unfavourable aspect — among the sects, which, 
allowance being made for “takfya,” play no inconsiderable 
part The A^bhris (traditionalists), who adopt a semi- 
Iihilosophical way of explaining away the plainest doctiines 
(such as the resmreetion of the flesh) on the authority of 
false traditions of 'Ah, are not so much a sect as a school 
of theology within the same pale as the orthodox Slii'a oi 
imjtehidis ^ A real dissenting sect, however, is the Sheildifs, 
of whose doctrines we have but imperfect and discrepant 
accounts 2 Repiesentatives of tbe old extreme Shfites, 
who held 'All for a divine incarnation, are found all over 
Persia m the 'AH-HAhf or 'All-Alldhf sect (“'All deifiers”) ® 

Einally, m the year 1848 there broke out a violent Babi 
reaction against the wretched condition of state and church move- 
at a moment when a new succession to the thione had (as is 
wont) involved gieat part of the land m anarchy (comp vol 
xviu p 651) As early as 1837 a young enthusiast, 'Ah 
(son of) Mohammed, imbued with pantheistic and commun- 
istic ideas, ^ had begun a peaceable hut zealous propaganda 
Consistently enough with ultra-Shfite pimciples, he deemed 
himself inspned by the spirit of God, and claimed to he 
the Mahdf, the twelfth iradm, issued from his obscuiity to 
lead the world to salvation He took the title of Bdb al- 
din (“jiortal of the faith”), and his followers are known 
as B^bfs Biib was a man of profound sinceiity and 
averse to violent measures , he avoided all open polemic 
against the Government, which m turn at first tolerated 
him in its jealousy of the clergy In 1844 the too great 
zeal of his follower Mollah Hosam occasioned B4h’s im- 
prisonment, but Hosam and his emissaries continued the 
propaganda and made many converts m all provinces 
When the troubles of 1848 bioke out Hosam raised open 
rebellion in Mazenderdn Terrible conflicts ensued, made 
only moie bitter by the execution of B^b (18th July 1849) 
Apparently suppressed, the movement proved that it was 
not eitmct in an attempt to assassinate the shdh in 1852 
A new piosciiption followed, but there is no doubt that 
B4bism still lives in secrecy, and tbe universal sympathy 

^ The orthodox are so called because they allow the autlioiity of 
the mujtehid {mpi a, p 664) See Gobineau, Les lieligims, &c , dans 
I'Asie Centrals, Paris, 1866, p 28 sq 

“ Gobmeau {op at , p 30) reoions them as orthodox , but see Polak, 
Perswe,, Leipsic, 1865, i 348 , comp also Von Kremer, Gesch d 
herrseheaden Idem des Islams, p 206 sq (after Kazem Beg) 

* See Polak, op , p 349 , Malcolm, Eist of Persia, ii 382 , 
Rebatsek, m Tbtsm jS (Bombay branch), 1880, p 424 Langles, 
in Chardin, Voyages, 1811, x 241, says that at the beginning of the 
19th century tbeir chief seats were noith of Kandabai and Kabul 
(Cabul), and at Kashan 

* The fusion of these two tendencies is m Persia as old as Mazdak 
(vol xviii p 611) Communistic risings constantly took place lu 
various parts of Persia under the caliphs, and that of Bdbek endangered 
the empire for twenty j ears (till 837 a d ) The communists were 
afterwards absorbed m the Ishmaelites (see vol xn p 593 sq ), whose 
power was extinguished by tbe Mongols (1256) 
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felt for the mrtyi Ehb among generously minded Peisians 
may still give it a fntuie ’■ 

Less dangerous than these bold communists are the 
Ibhmaelites, direct descendants of the old Ismil'iliya, whose 
nihilist doctrines are now diluted into a harmless doctrine of 
incarnation They are pretty numerous in India, at Bombay, 
Surat, and Burhampui, but hardly are found m Persia " 

Despite tlieii mutual feuds, Sunnites and Slu ites aie at one in their 
Intied and contempt for the professors of othei religions Holding 
that faith and unbelief are mattei of predestination, Islam is not 
given to forcible proselytizing, and on. ceitain conditions Clnistians 
and Jens (and latei on Zoi oastrians also) have always been toleiated 
in the Mohammedan empire, except that 'Omai, mainly on political 
gioiinds, expelled all non-Moslems fiom Aiahia But none the less 
the adheierits of otliei faiths are hated and despised as childien of 
hell and enemies of tine religion To reconcile the present decay 
of Islam and piospeiity of the unhehevei wnh then feelings and 
convictions, Sunnites and SM'ites ahke take lefuge m the doctnne 
of a restoration of Islam hefoie the end of thewoild thiough tire 
Coming “ divinely guided ” Malidi In vieu of the inteiest in the subject 
of the excited by lecent events, some addition may heie be made to the 

Maluh brief statement in the article MiHDi 3 Onginally, as has been 

shown in that aiticle, the idea of a god-sent dehveiei fiomthe ille 
gitimate caliphs was attached by the Shi'ites to actual pretenders 
of the house of 'Ah' , but later on, and especially since the days of 
the Mongols, the figure of the Mahdf was piojected into the fai 
futuie, and ultimately lus amval was made a sign of the end of the 
woilJ Among the Sunnites, ou the othei hand, who could not 
accept the Slu'ite pietcndcis, soma of those who felt that the 
Omayyad soveieignty was not tiuly sinutual and worthy of Islam 
hollowed tlie Cliiistian hops of thesecond coming of Chnst, whom 
Islam acknowledges as a prophet and piecursoi ot Mohammed, and 
whose letiirn at the end of the ivoild seemed to accoid wnth some 
■vague passages of the Koian, otheis looked, like the Shi'ites, foi a 
deliveiei fiom eaithly tyianny, bat did not tie themselves to the 
belief that lie must spiiiig fioiu the house of 'Ali When the theo- 
logians of 'Abbasid tunes began to systematize the leligious tiadi- 
tions they found some that spoke of a letuin of Jesus and otheis 
icfeiiiiig to a Malrdi These they combined togetliei, so that 
Simnites now believe that, when uniighteousness is at its height 
upon earth and the victoiy of the enemies of Islam seems sure, the 
MaluU ■will appeal to destroy the nnbelievois and establish God’s 
kingdom oil eaith Than the Antichiist (dajjal) will woik reiv 
mischief, but be destroyed by Jesus, who appeals as piecuisoi of the 
last pulgment Sunnite tlieologians have not all been at one in 
expecting a Malidi as well as Jesus, but tins is the view geneially 
cuuent in recent tunes , and Sunnites and Shi'ites aio agreed that 
the Maluli will destroy the external foes of Islam, all non- 
Mohammedan powers Theologians have tiied by aitificial intei 
pibtation of Koian and Suniia to fix when and how the Malidi is 
to appeal, and have concluded that he must be looked foi at the 
close of a oentiuy Of tins widespiead belief Mohammed Ahmed, 
the Sudanese Mahdf, availed himself in eommg foi waul in the 
yeai 1300 of the Kliglit (1882 83) Theological opinion is so un 
settled as to all the details of the Mahdi’s woik that, acooiding to 
tuistwoithy uifoimatioii, Ins death lias not scuously impaired the 
impiession pioduced by his victories In Mecca, ioi example, iii 
1885 it was commonly held to be conceivable that the Siulancso 
fighting in lus name might destroy England and the 'Western 
powers , and it is possible that the belief m tins latest Malidi has 
still an irapoitant part to play iii the Eastern (inestion (A Mtl ) 
SUNSTROKE (ilcaM? ole, Insolation, Coup de Soleil , 
Tlwmw Feve7), a term applied, to the effects produced 
upon the central nervous system, and thiough it upon 
other organs of the body, by exposiue to the sun or to ovei- 
heated air Although raos'b fiequently observed in tiopiical 
regions, tins disease occurs also in temperate climates during 
hot weather A moist condition of the atmosphere, which 
mterfeies with coolmg of the overheated body, greatly 
iiici eases the liability to suffer from this ailment 

Sunstroke has been chiedy observed and investigated 
as occuirmg among soldiers in India, where formerly, both 
111 active service and in the routine of ordinary duty, cases 
of this disease constituted a cousideiable item of sickness 
^ See 011 Bdb and Bibism, Muza Kazem Beg, in Jown, Asmtique, 
sei 0, vols vn viii , Gobmeau, op cit , where there is a tianslalion 
of Bib’s new Koi an , Mou Ki emer, op ait , p 202 sq 
3 See Garcin ds Tassy, L'hlammm, 3d ed (1874), p 298, and 
Reliatsek, lU sup 

3 Compare especially Siioiick Huigionje, “Der Malidi,” in Room 
Colmiiale Intes ruttionale, 1885, an article based on ■wide reading and 
peiional obseivations at Jeddah and Mecca 
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and moitahty The increased attention now paid by 
mihtary authorities to the personal health and comfort of 
the soldier, particularly as regards bairack accommodation 
and diess, together with the care taken in adjusting the 
time and mode of movement of troops, has done much 
to lessen the mortality fiom this cause It would appeal 
that, -while any one exposed to the influence of strong solar 
heat may suffer fiom the symptoms of sunstioke, there are 
ceitam conditions which greatly predispose to it in the 
case of individuals Causes calculated to depress the 
health, such as pievious disease, particularly affections of 
the nervous system, — anxiety, worry, or oveiwork, iriegu- 
laiities in food, and in a maiked degiee intempeiance — 
have a powerful pi edisposmg influence, while personal iin- 
cleanhness, which prevents among othei things the healthy 
action of the skin, the weaiing of tight gaiments, which 
impede the functions alike of heart and and living 

in overciowded and iiisamtary dwellings have an equally 
hurtful tendency 

While attacks of sunstioke aie fiequently piecipitated 
by exposuie, especially during fatigue, to the diiect lays 
of the sun, in a large number of instances they come on 
under othei ciicuinstances Cases aie of not imfiequent 
oecuirence among soldiers in hot climates when there is 
oveicrowding oi bad ventilation in tlieii barracks, and 
sometimes seveial ■will be attacked in the couise of a single 
night The same remaik applies to similai conditions 
existing on shipboaul Fnrthei, peisons whose occupa- 
tion exposes them to excessive heat, such as stokeis, laundry 
workers, &c, aie apt to suffer, paiticularly in hot seasons 
111 the tropics Euiopeans, especially tlioso who have recently 
arrived, aie more readily affected than natives But 
natives aie not exempt 

The symptoms of heatstroke, which obviously depend 
upon the disoiganization of the iiounal lieat-icgulatmg 
mechanism, as well as of the functions of cuculation and 
iGspiiation (see Pathology, vol xviii p 39 i), vary in their 
intensity and likev iso to some extent in thou form Three 
chief types of the disease aic usually described 

(1) Heat Syncope — In this form the symptoms aio those 
of exhaustion, with a tendency towards fainting or its 
actual occmi once A fully developed attack of this dcsciip- 
tion is usually pieceded by sickness, giddiness, some amount 
of mental excitement folloived by drowsiness, and then 
the passage into the syncopal condition, in which thcio are 
pallor and coldness of the skin, a -weak, quick, and intei- 
mittent pulse, and gasping or sighing lespiration The 
pupils are often contracted Death may quickly occur , but 
if timely ticatmeut is available recovery may take place 

(2) Heat Apoplexy or Asphyxia — In this vauety the 
attack, whether preceded or not by the premonitory symp- 
toms already mentioned, is usually sudden, and occurs m 
the form of an apoplectic seizure, with groat vascular 
engorgement, as seen in the flushed face, congested eyes, 
quick full pulse, and siertorons breathing Tlieie is 
usually insensibility, and convulsions are not unfrequent 
Death is often veiy sudden This form, however, is also 
amenable to treatment 

(3) A? dent Thermic Fever — This variety is characterized 
chiefly by the excessive development of fever (hypei- 
pyrexia), the temperature of the body using at such times 
to 108“ to 1 10“ Fahi . or nioio Accompanying this are the 
other symptoms of high febrile disturbance, such as great 
thirst, quick full pulse, pains throughout the body, head- 
ache, nausea, and vomiting, togethci with respiratory em- 
barrassment. After the attack has lasted for a variable 
period, often one or two days, death may ensue fiom 
collapse or from the case assuming the apoplectic foim 
already described But hero too treatment may bo suc- 
cessful if it IS promptly applied 
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Besides. these, othei varieties depending on the pro- 
minence of certain symptoms are occasionally met vith 
The chief changes in the body aftei death from heatstroke 
are those of anaemia of the brain and congestion of the 
lungs, together -with softness of the heart and of the 
muscular tissues generally The blood is dark and fluid 
and the blood corpuscles are somewhat altered in shape 
Attacks of sunstroke aie apt to leave traces of then effects 
upon the constitution, especially upon the nervous system 
A liability to severe headache, which in many cases vould 
seem to depend upon a condition of chronic meningitis, 
epileptic fits, mental iriitability, and alteiations in the 
disposition aie among the moie impoitant It is often 
observed that heat in any form is e^er afterwards ill 
borne, while there also appears to be an abnormal suscep- 
tibility to the action of stimulants The mortahty from 
sunstroke is estimated at from 40 to 50 pei cent 

T'ieatmeat — In lespect of tins disease means should be adopted 
to pi event attacks in the case of those who must necessaiily he 
exposed to the sun These consist in the wearing ot loose clothing, 
■\\ith the exception of the headdiess, which ought to be woin close 
to the head, in due attention to the function of the skin, and m 
the avoidance of alcoholic and othei excesses Cold watei may be 
<liuiik in small quantities at fiequeut intervals Sleeping in the 
open air in veiy hot seasons is recommended The tieatment of 
a patient suffeinig from an attack necessaiily depends upon the 
fonu it has assumed In all cases he should if possible be at once 
lemoved into a shaded oi cool place 'Wheie the symptoms aie 
mostly those of syncope and theie is a tendency to death from 
heart failuie, rest in the recumbent position, the use of diffusible 
stimulants, such as ammonia oi ethei, &c , together with fiictioii 
or warmth apiilied to the extremities, aie the means to be adopted 
^yhele, on the othei hand, the symptoms aie those of apoplexy oi 
of hypeipyroxia, by fai the most successful lesults aie obtamed 
by the use of cold (the cold affusion, lubbmg the siiiface wnth ice, 
cnemata of ice-cold watei) The effect is a maiked lowenng of 
the tempeiatme, while at the same time a stimulus is given to the 
lespiratoiy function Mustaid oi tnipentme applied to the nape 
of the neck oi chest is a useful adjuvant Should the tempeiatme 
be loweied m this way but unconsciousness still pcisist, lemoval 
of the hail and blisteung the scalp aie lecommended The sub 
sequent tieatment will depend upon the natme of the lesulting 
symptoms, hut change to a cool climate is often folloived by 
maiked benefit (J 0 A ) 

SUPERIOE, Lake See Lake and St Lawrence 
SURABAYA See Java, vol xm p 605 
jDopulation in 1880 was 122,234 

SURAKARTA, oi Solo See Java, vol xiii pp 601, 
606 sq Its population was 124,041 in 1880 

SURAT, a district of Bntisli India, in the Guzerat 
division of Bombay presidency, lying between 20° 15' and 
21° 28' N lat and 72° 38' and 73° 30' E long It has an 
area of 1662 square miles, and is bounded on tbe U by 
Bioacb district and tlie native state of Baroda, on tbe E 
by the states of RAjpipla, the Gdikwilr Bdnsda, and Dhai- 
ampur , on the S by Thdna district and the Portuguese 
terutoiy of Daman , and on tbe W by the Arabian Sea 
It has a coast-line of 80 miles, consisting of a barren stietch 
of sand dnft and salt marsh , behind that is a rich highly 
cultivated plain, nearly 60 miles in breadth at the em- 
bouchure of the Tdpti, but narrowing to only 15 miles in 
the southern part , and on the north-east are the wild hills 
and jungle of the Dangs The only important rivers are 
the TApti and the Kim, the former of which is oidinaiily 
navigable for native craft of from 18 to 36 tons The 
district contains a large number of tanks for irrigation , 
and a canal is projected from the TApti with head works 
at Kamldpur, 35 miles from Surat The fauna of the dis- 
tiict consists of a few tigers, stragglers from the jungles 
of B4nsda and Dharampur, besides leopards, bears, wild 
boars, wolves, hyaenas, spotted deer, and antelopes The 
climate of Surat varies with the distance from the sea 
Uear the coast, under the influence of the sea-breeze, an 
equable temperature prevails, but 8 to 11 miles inland the 
breeze ceases to blow The coast also possesses a much 
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lighter rainfall than the interior, the annual ax erage 
ranging from 30 inches in Olpud to 72 in Childili, while at 
Surat city the average is 46 inches The Bombay, Baioda, 
and Central India Rafixvay luns through the district from 
north to south A magnificent non-girder bridge crosses 
the Tapti at Surat city 

The census, of 1881 letuined the population of Smat at ell, 198 
(306,015 males, 308,183 females), of whom Hindus niimbeied 415,031, 
Mohammedans 55,547, Parsis 12,593, and aboiigmals 118,664 
Theie aie only two towns in the district with a population exceed- 
ing 5000, — namely, SuRAi (g v) and Biilsai (13,229) The culti- 
XMted area in 1884-85 was letuined at 726,583 acies, and the aiea 
a\ ailahle foi cultivation at 81,663 The total area of ciops in 1884- 
85 was 550,233 acies, including 66,096 twice ciopped Rice occu- 
pied 103,972 acies, wheat 38,617, and joai 108,644 , cotton is also 
laigely cultivated, and its cultuie is gieatly increasing Giain, 
cotton, timbei, od, sugai and molasses, and piece goods aie tho 
chief articles of expoit Almost the whole female population is 
enMged in spinning cotton thiead, and the weaving ot cotton cloth 
m hand looms is cairied on in the chief towns , silk is also nianii- 
factuied in consideiable quantities, as well as bioeades and em- 
broideiy In 1884-85 the leveiiue of the distiict amounted to 
£378,061, of which the land-tax coiitiibuted £268,644 Surat was 
one of the eaihest paits of India hi ought into close relations with 
European countnes, and its liistoiy merges almost eutnely into 
that of its capital, long the gieate&t maiitime city of the peninsula 
By an an angemeiit made in 1799 the English weie placed in posses- 
sion of Sill at city and the towm of Eandei , subsequent cessions 
under the tieaties of Bassem (1802) and Poona (1817), togethei 
XMththe lapse of the Maud vi state in 1839, bi ought the distiict 
into its pi esent shape Since the inti eduction of Biitish lule the 
district Ws remained comparatively tianquil , and even duiingthe 
penod of the mutiny peace was not clistuibed, owing in a gieat mea- 
suie to the steadfast loyalty of its leading Mohamraeclaii families 

SURAT, capital and admimstrative headquarters of 
tbe above district, is situated in 21° 9' 30" N lat and 
72° 54' 15" E long, on tbe soiitbein bank of tbe Tdpti, 
distant from tbe sea 14 miles by water and 10 by land 
Its oiigin appears to be comparatively modern, tradition 
assigning tbe foundation of tbe town to tbe beginning of 
tbe 16tb century As early as 1514 it was described by 
tbe Portuguese tiaveller Barbosa as a “very important 
seaport” During tbe reigns of Akbar, Jabdngfr, and 
SbAb Jahan it rose to be tbe chief commercial city of 
India Fiom 1573 to 1612 tbe Portuguese were undis- 
puted masters of tbe Surat seas and part of tbe seaboard 
But shortly after 1612 tbe city of Surat became tbe seat 
of a presidency under tbe English East India Company, 
and tbe Dutch also bad made it tbeir principal factory in 
India During tbe 18tb century it piobably ranked as 
tbe most popidous city of India, its population being at 
one time estimated as high as 800,000 , but witb tbe 
transfer of its tiade to Bombay tbe numbers rapidly fell 
off, until in 1847 its inhabitants numbered only 80,000 
Thenceforward tbe city began to letiieve its position, and 
in 1881 its population numbered 107,154 (54,524 males 
and 53,630 females) 

SURBITOBT, a suburb of Kingston in Surrey, England, 
is finely situated on tbe river Thames, 12 miles soutb-west 
of London by tbe London and South-Western Railway 
It consists chiefly of villa residences embosomed in woods 
and gardens Along tbe iiver an esplanade has been con 
stiucted, forming a pleasant promenade Surbiton is tbe 
headquarters of the Kingston Rowing Club and tbe Thames 
Saibng Club Tbe recreation ground, in connexion with 
which tbeie is a reading-ioom and libiary, is much fre- 
quented for athletic meetings and bicycle laces In tbe 
town there is a cottage hospital Tbe population of tbe 
urban sanitary district (area, 1000 acres) in 1871 was 
7642, and in 1881 it was 9406 

SURETY, 111 law, is the party liable under a contract 
of Guarantee {qv) In criminal practice sureties bound 
by Recognizance {qv) are a means of obtaining compliance 
I with the order of a court of justice, whether to keep tbe 
peace or otherwise 
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SUBT'AGE, CONGRUENCE, COMPLEX In the 
article Cubyb the subject was treated from an historical 
point of view for the purpose of showing how the leading 
ideas of the theory were successively arrived at These 
leading ideas apply to surfaces, but the ideas peculiar to 
surfaces are scarcely of the like fundamental nature, being 
rather developments of the former set in their application 
to a moie advanced portion of geometry, there is conse- 
quently less occasion for the historical mode of treatment 
Curves in space were briefly considered in the same article, 
and they will not be discussed here , but it is pioper 
to refer to them in connexion with the other notions of 
solid geometry In plane geometry the elementary figures 
are the point and the line, and we then have the curve, 
which may be regarded as a singly infinite system of points, 
and also as a singly infinite system of lines In solid geo- 
metry the elementary figures are the point, the hne, and 
the plane, we have, moreover, first, that which under one 
aspect IS the curve and under another aspect the develop- 
able (or torse), and which may be regarded as a singly in- 
finite system of points, of lines, or of planes, and secondly, 
the surface, which may be regaided as a doubly infinite 
system of points or of planes, and also as a special tiiply 
infinite system of lines (The tangent lines of a suiface are 
a special complex) As distinct particular cases of the 
fiist figuie we have the plane curve and the cone, and as 
a particular case of the second figure the ruled surface, 
regulus, or singly infinite system of lines, we have, be- 
sides, the congruence or doubly infinite system of lines 
and the complex or triply infinite system of lines And 
thus crowds of theories arise which have hardly any ana- 
logues m plane geometry, the relation of a curve to the 
various surfaces which can be drawn thiough it, and that 
of a surface to tbe various curves which can be diawn 
upon it, are different in kind from those which in plane 
geometry most nearly coi respond to them, — ^the relation 
of a system of points to the different curves through them 
and that of a curve to the systems of points upon it In 
particular, there is nothing in plane geometry to correspond 
to the theory of the curves of curvature of a surface Again, 
to the single theoiem of plane geometry, that a line is the 
shortest distance between two points, there correspond in 
sohd geometry two extensive and difficult theoiies, — ^that 
of the geodesic lines on a surface and that of the minimal 
surface, oi surface of minimum area, for a given boundary 
And it would be easy to say more in illustration of the 
gieat extent and complexity of the subject. 

Surfaces xn General, Toi ses, <kc 

1 A surface may be legarded as the locus of a doubly in- 
finite system of points, — that is, the locus of the system of 
points determined by a single equation 

= 0, between the Cartesian coordinates (to fix the ideas, 
say rectangular coordinates) x, y, z, or, if we please, by a 
single homogeneous relation {*p,p,z,w)", = 0, between 
the quadnplanar coordinates x, y, z, w The degree n of 
the equation is the order of the surface, and this defini- 
tion of the order agrees wuth the geometrical one, that the 
order of the surface is equal to the number of the inter- 
sections of the surface by an arbitrary line Starting from 
the foregoing point definition of the surface, we might 
develop the notions of the tangent line and the tangent 
plane, but it will be moie convenient to consider the sur- 
face ab imtio from the moie general point of view in its 
relation to the point, the line, and the plane 

2 Mention has been made of the plane curve and the 
cone, it is proper to recall that the order of a plane curve 
is equal to the numhei of its intersections by an arbitrary 
line (in the plane of the curve), and that its class is equal 
to the number of tangents to the curve which pass through 


an arbitrary point (in the plane of the curve) The cone 
IS a figure correlative to the plane curve corresponding 
to the plane of the cuive we have the vertex of the cone, 
to Its tangents the generating lines of the cone, and to its 
points the tangent planes of the cone But from a differ- 
ent point of view we may consider the generating lines of 
the cone as corresponding to the points of the curve and 
its tangent planes as corresponding to the tangents of the 
curve From this point of view we define the order of the 
cone as equal to the number of its intersections (generating 
hnes) by an aibitrary plane thiough the vertex, and its 
class as equal to the number of the tangent planes which 
pass through an arbitiary line through the vertex And in 
the same way that a plane curve has singularities (singular 
points and singular tangents) so a cone has singulaiities 
(singular generating lines and singular tangent planes) 

3 Consider now a surface in connexion with an arbi- 
trary line The line meets the surface in a certain number 
of points, and, as already mentioned, the o? dei of the sur- 
face IS equal to the number of these intersections We have 
through the line a certain number of tangent planes of the 
surface, and the class of the surface is equal to the number 
of these tangent planes 

But, further, through the hne imagine a plane, this 
meets the surface m a curve the ordei of which is equal 
(as is at once seen) to the order of the suiface Again, on 
the line imagine a point, tins is the vertex of a cone cir- 
cumscribing the surface, and the class of this cone is equal 
(as is at once seen) to the class of the suiface The tangent 
lines of the surface wdiich he m the plane are nothing else 
than the tangents of the plane section, and thus foim a 
singly infinite senes of hnes, similarly, the tangent lines 
of the suiface winch pass through the point are nothing 
else than the generating hnes of the circumscnbed cone, 
and thus foim a singly infinite senes of hnes But, if we 
consider those tangent lines of the suiface which axe at once 
in the plane and through the point, we see that they are 
finite m number, and we define the lanl of a surface as 
equal to the number of tangent hnes which he in a given 
plane and pass through a given point m that plane It 
at once follows that the class of the plane section and the 
Older of the circumscribed cone aic each equal to the lank 
of the suiface, and aie thus equal to each other It may 
be noticed that for a general surface (*]|i,y, 2 ,?i')”, -0, of 
Older w without point singularities the lank is a, =n{n - 1), 
and the class is n\ = n{n - 1)^, this implies (what is in fact 
the case) that the circumscribed cone has line singularities, 
for otherwise its class, that is the class of the surface, would 
be a{a — 1), which is not = nixi - 1 )- 

4 In the last preceding number the notions of the 
tangent line and the tangent plane have boon assumed as 
known, but they require to bo further explained in refei- 
ence to the original point definition of the suiface Speak- 
ing generally, we may say that the points of the surface 
consecutive to a given point on it ho in a plane which is 
the tangent plane at the given point, and conversely the 
given point is the point of contact of this tangent jilane, 
and that any line through the point of contact and in the 
tangent plane is a tangent line touching the siuface at the 
point of contact Hence we see at once that the tangent 
line IS any line meeting the surface in two consecutive 
points, or — what is the same thing — a lino meeting the 
surface in t he po int of contact counting as two intersec- 
tions and in - 2 other points But, from the foregoing 
notion of the tangent plane as a plane containing the 
point of contact and the consecutive points of the surface, 
the passage to the true definition of the tangent plane is 
not equally obvious A plane in geneial meets the surface 
of the order in a curve of that order without double 
points , but the plane may be such that the curve has a 
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double point, and when this is so the plane is a tangent 
plane having the double point for its point of contact 
The double point is either an acnode (isolated point), 
then the surface at the point in question is convex towards 
(that IS, concave away from) the tangent plane , or else 
it IS a ciunode, and the surface at the point in question 
IS then concavo-convex, that is, it has its two cur\atures 
in opposite senses (see infra, No 16) Obser\e that in 
either case any line whatever in the plane and through 
the point meets the surface in the points in which it meets 
the plane curve, namely, in the point of contact, which 
qua double point counts as two intersections, and van — 2 
other points , that is, we have the preceding definition of 
the tangent line 

5 The complete enumeration and discussion of the 
singularities of a surface is a question of extreme difficulty 
which has not yet been solved ^ A plane curve has point 
singularities and line singularities , corresponding to these 
we have for the surface isolated point singularities and 
isolated plane singularities, but there are besides con- 
tinuous singularities applying to curves on or torses cucum- 
scribed to the surface, and it is among these that we 
have the non-special singularities which play the most 
important part in the theory Thus the plane curve 
represented by the general equation (*$aj, y, 0 )”' = O, of 
any given order n, has the non-special line singularities of 
inflexions and double tangents , corresponding to this the 
surface represented by the general equation (*^.r, y, z, wy^ 
= 0, of any given order n, has, not the isolated plane sm- 
gularities, but the continuous singularities of the spinode 
cuive or torse and the node- couple curve or torse A 
plane may meet the surface in a curve having (1) a 
cusp (spinode) or (2) a pan of double points, in each 
case there is a singly infinite system of such singular 
tangent planes, and the locus of the points of contact; is 
the curve, the envelope of the tangent planes the toise 
The recipiocal singularities to these are the nodal curve 
and the cuspidal curve , the surface may intersect or 
touch itself along a cuive in such wise that, cutting the 
surface by an arbitrary plane, the curve of intersection 
has at each intersection of the plane with the cuive on 
the suiface (1) a double point (node) or (2) a cusp Observe 
that these are singularities not occurring in the surface 
represented by the general equation y, z, wY = 0 of 
any order, observe further that in the case of both or 
either of these singularities the definition of the tangent 
plane must be modified A tangent plane is a plane such 
that there is in the plane section a double point in addition 
to the nodes or cusps at the intersections with the singular 
lines on the surface 

6 As regards isolated singularities, it will be sufficient 
to mention the point singularity of the comcal point (or 
cnicnode) and the corresponding plane singularity of the 
conic of contact (or cnictiope) In the former case we 
have a point such that the consecutive points, instead of 
lying in a tangent plane, he on a quadiic cone, having the 
point for its vertex , in the latter case we have a plane 
touching the surface along a conic , that is, the complete 
intersection of the surface by the plane is made up of the 
conic taken twice and of a residual curve of the ordei » - d 

7 We may, in the general theory of surfaces, consider 
either a surface and its reciprocal suiface, the recipro- 
cal suiface being taken to be the surface enveloped by 
the polar planes (in regard to a given quadric suiface) of 
the points of the original suiface, or — what is better — ^we 

^ In a plane curve the only singularities which need to be consideied 
are those that present themselves in Plucker’s equations, for evei y 
higher singularity whatever is equivalent to a certain number of nodes, 
cusps, inflexions, and double tangents As regards a surface, no such 
reduction of the higher singularities has as jet been made 
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may consider a given surface in reference to the reciprocal 
relations of its order, lank, class, and singular ities In 
either case we have a series of unaccented letters and a 
corresponding series of accented letters, and the relations 
between them are such that we may in any equation lutei- 
change the accented and the unaccented letters , in some 
cases an unaccented letter may be equal to the correspond- 
ing accented letter Thus, let n, n' be as before the order 
and the class of the surface, but, mstead of immediately 
definmg the rank, let a be used to denote the class of the 
plane section and a! the order of the circumscribed cone , 
also let S, 8' be numbers referring to the singulaiities 
The form of the relations is a = a'( = rank of surface), 
al — n (n-V)- 8 , ii = n(n -Vf - 8 , a — nfv!-\)-8', 
n^nH^-Vf-S' In these last equations 8, S' are 
merely written down to denote proper corresponding com- 
binations of the several numbers referring to the singular- 
ities collectively denoted by 8, 8' respectively The theory, 
as already mentioned, is a complex and difficult one, and it 
IS not the intention to further develop it here 

8 A developable or torse corresponds to a curve in space 
in the same manner as a cone corresponds to a plane curve 
although capable of representation by an equation U= 
{*^x, y, z, v),y\ = 0, and so of coming under the foiegoing 
point definition of a surface, it is an entirely distinct geo- 
metrical conception We may indeed, qua surface, regard 
it as a surface characterized by the property that each of 
its tangent planes touches it, not at a single point, but along 
a line , this is equivalent to saying that it is the envelope, 
not of a doubly infinite senes of planes, as is a proper 
surface, but of a singly infinite system of planes But it is 
perhaps easier to regard it as the locus of a singly infinite 
system of lines, each line meeting the consecutive line, or, 
what is the same thing, the hues being tangent lines of a 
curve in space The tangent plane is then the plane through 
tw'O consecutive lines, or, what is the same thing, an oscu- 
lating plane of the curve, whence also the tangent plane 
intersects the surface in the generating line counting twice, 
and in a residual curve of the order n-2 The curve is said 
to be the edge of regression of the developable, and it is a 
cuspidal curve thereof , that is to say, any plane section of 
the developable has at each point of intersection with the 
edge of regression a cusp A sheet of paper bent in any 
manner without crumpling gives a developable, but wo 
cannot with a single sheet of paper properly exhibit 
the form in the neighbourhood of the edge of regression 
we need two sheets connected along a plane curve, which, 
when the paper is bent, becomes the edge of regression 
and appears as a cuspidal curve on the surface 

It may be mentioned that the condition which must be 
satisfied in order that the equation Z7= 0 shall represent a 
developable is S{V) — 0 , that is, the Hessian or functional 
determinant formed with the second differential coefficients 
of £7 must vanish in virtue of the equation 27= 0, or — what 
IS the same thing — I[{U) must contain 27 as a factor If 
in Cartesian coordinates the equation is taken in the form 
z -f{x, y) = 0, then the condition is ? i = 0 identically, 
where r, s, t denote as usual the second differential co- 
efficients of z m regard to x, y respectively 

9 A ruled surface or legulus is the locus of a singly 
infinite system of lines, where the consecutive lines do not 
intersect, this is a true surface, for there is a doubly 
infinite series of tangent planes, — m fact any plane tbrough 
any one of the hues is a tangent plane of the surface, 
touching it at a point on the line, and in such wise that, 
as the tangent plane tuins about the line, the point ot con- 
tact moves along the line The complete intersection of 
the surface by the tangent plane is made up of the line 
counting once and of a residual curve of the order n~l 
A quadiic surface is a regulus in a twofold manner, for 
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tliere are on the suifaee two systems of lines each of which 
IS a leguliis A cubic surface may be a legulus (see No 
11 inpa) 

Sui fates of the Oideys 2, 3, andJf 

10 A surface of the second Older oi a quadric suiface is 
a surface such that every line meets it in two points, or — 
what comes to the same thing — such that every plane 
section thereof is a conic or quadiic curve Such surfaces 
have been studied from eveiy point of view The only 
singular forms are when there is (1) a conical point (cnic- 
node), when the surface is a cone of the second order oi 
quadiicone, (2) a conic of contact (cnictrope), when the 
surface is this conic , from a difierent point of view it is a 
swfate aplatie or flattened surface Excluding these de- 
generate forms, the surface is of the ordei, rank, and class 
each =2, and it has no singularities Distingmshing the 
foims according to ‘yeahtj/, we have the ellipsoid, the 
hyperboloid of two sheets, the hyperboloid of one sheet, 
the elliptic paraboloid, and the hypeibolic paraboloid (see 
Geombtby, AN 4 LYTic\n) A particular case of the elhp- 
soicl IS the sphere, in abstract geometry this is a quadnc 
surface passing through a given quadiic curve, the ciicle 
at inflmty The tangent plane of a quadric smface meets 
it in a quadnc curve having a node, that is, in a pair of 
lines, hence there aie on the surface two singly infinite 
sets of lines Twm lines of the same set do not meet, 
but each line of the one set meets each line of the other 
set, the siuface is thus a regains in a twofold mannei 
The lines are leal for the hyperboloid of one sheet and 
for the hypeibolic paiaboloid, for the othei foims of 
suiface they are imaginary 

11 We have next the smface of the third oidei oi cubic 
surface, which has also been very completely studied 
Such a suiface may have isolated point singulaiities (cnic- 
nodes or points of highei singulauty), or it may have 
a nodal line, we have thus 21 + 2, = 23 cases In the 
general case of a surface without any singulaiities, the 
order, rank, and class are = 3, 6, 12 respectively The 
surface has upon it 27 lines, lying by threes m 45 planes, 
which aie triple tangent planes Observe that the tangent 
plane is a plane meeting the surface in a curve having 
a node For a surface of any given oidei n theie will 
be a certain number of planes each meeting the suiface 
in a curve with 3 nodes, that is, triple tangent planes , 
and, in the particulai case w^here 3, the cubic cmve with 
3 nodes is of course a set of 3 lines , it is found that the 
number of tuple tangent planes is, as jnst mentioned, = 45 
This would give 135 lines, but thiough each line we have 
5 such planes, and the nmnbei of lines is thus = 27 The 
theory of the 27 lines is an extensive and interesting one, 
in particular, it may be noticed that we can, in thirty-six 
ways, select a system of 6 x 6 lines, or “ doable sixer,” 
such that no 2 lines of the same set intersect each othei, 
but that each line of the one set intei sects each line of 
the other set 

A cubic surface having a nodal line is a luled surface 
or regulus , in fact any plane through the nodal Ime meets 
the surface in this line counting twice and in a residual 
line, and there is thus on the surface a singly infinite set 
of lines There aia two forms, but the distinction between 
them need not be referred to here 

12 As legards quartic surfaces, only particnlai forms 
have been much studied A quaitic surface can have at 
most 16 conical points (cnicnodes), an instance of such a 
surface is FiesneTs wave surface, which has 4 real cnicnodes 
in one of the principal planes, 4x2 imaginary ones in 
the other two principal planes, and 4 imaginary ones at 
infinity, — in all 16 cnicnodes, the same surface has also 4 
real + 12 imaginary planes each touching the surface along 
a circle (cnictropes), — in all 16 cnictropes It was easy 


by a mere homogiaphic tiansformation to pass to the more 
geneial surface called the tetrahedroid , but this was itself 
only a particular foim of the general surface with 16 
cnicnodes and 16 cnictropes first studied by Kummei 
Quaitic suifaces with a smallei number of cnicnodes have 
also been coiisideied 

Another very important foim is the quartic surface 
having a nodal conic , the nodal conic may be the circle 
at infinity, and we have then the so-called anallagmatic 
surface, othei wise the cyclide (which includes the paiticu- 
lar foim called Dupm’s cychde) These coiiespond to the 
bicirculax quartic curve of plane geometiy Othei foims 
of quartic surface might be lef erred to 

Congruences and Complexes 

13 A congruence is a doubly infinite system of lines. 
A hue depends on four paiameteis and can therefore be 
determined so as to satisfy four conditions , if only two 
conditions are imposed on the line we have a doubly 
infinite system of lines or a congruence Foi instance, the 
lines meeting each of two given linos foim a congiuence 
It IS hardly necessaiy to lemaik that, imposing on the line 
one nioie condition, we have a ruled suiface oi legulus; 
thus we can in an infinity of ways sepaiate the congiuence 
into a singly infinite system of leguli or of toises (see 
info a, No 16) 

Consideiing m connexion with the congiuence twO’ 
aibitrary hues, there will be in the congiuence a dotei- 
imnate numbci of lines which meet each of those two 
lines, and tlionumbei of lines thus meeting the two lines 
is said to bo the ooder-dms of the congiuence If the two 
arbitiary lines are taken to intersect each othoi, the con- 
gruence lines winch meet each of the tw o linos separate 
themselves into two sets, — those which ho in the plane of 
the two lines and those which pass thiough then intersec- 
tion Thcie will be m the foimor set a detei minatc numbei 
of congruence lines which is the oodet of tho congruence, 
and in the lattei sol a determinate nuniber of congruence 
lines which is the dass of the congiuence In othei woids, 
the oidei of the congiuence is equal to the numbci of 
congiuence lines lying m an arbitrary plane, and its class 
to the numbci of congruence lines passing through an 
arbitral y point 

The following systems of linos foim each of them a 
congiuence — (A) lines meeting each of two given cuives ; 
(B) lines meeting a given cuive twice, (C) lines meeting a 
given curve and touching a given surface , (I)) linos touch- 
ing each of two given surfaces , (E) lines touching a given 
surface twice, or, say, the bitangents of a given surface 

Tho last case is the most gcuoial one, and conveisoly 
foi a given congiuence tlicio will be in general a surface 
having the congruence lines foi bitangents This siuface 
la said to be tho fouil suifaca of the congruouco , the 
geneial suiface with 16 cnicnodes first presented itself in 
this mannei as the focal suiface of a congiuence But 
the focal surface may dcgcnciaie into the foims belonging 
to the other cases A, B, C, D 

14 A complex is a triply infinite system of lines, — ^for 
instance, the tangent lines of a suiface Considering an 
aibitiary point in connexion with the complex, the com- 
plex lines which pass through the point form a cone; 
consideiing a piano m connexion with it, the complex 
lines which lie in the piano envelope a cuivo It is easy 
to see that the class of tho cuive is equal to the order 
of the cone ; in. fact each of these numbois is equal to 
the number of complex lines which lie in an arbitral y 
plane and pass through aii arbitral y point of that plane; 
and we then say oider of complex == order of curve, 
rank oi complex = class of curve = oidei of cone, dass oi 
complex = class of cone It is to bo observed tliat, while 



SURFACE 


for a congruence there ib in general a surface having the 
congruence lines foi bitangents, for a complex theie is 
not in general any surface having the com 2 jlex lines for 
tangenth ^ the tangent lines of a surface are thus only a 
special foim of complex The theory of complexes first 
jiresented itself in the researches of Malus on systems of 
rays of light in connexion 'wnth double refraction 

15 The analytical theory as uell of congruences as of 
complexes is most easily carried out by means of the six 
coordinates of a line, xiz, theie are coordinates (a, h, c, 
/, g, h) connected by the equation af-\-hg + cJi = 0, and there- 
fore such that the ratios a h c f g h constitute a system 
of four arbitrary parameters "VYe have thus a congruence i 
of the Older n represented hy a single homogeneous equa- 
tion of that order (*^cx, h, c, /, g, h)^ = 0 between the six 
coordinates, tA\o such lelations determine a congruence 
But we have in regard to congruences the same difficulty 
as that vhich presents itself in legard to cuives in space 
it IS not every congmence which can be iej)re&ented com- 
pletely and precisely by two such equations 

The linear equation i, c,f, g, h) = 0 rejnesents a 
conguienca of the first order oi bneai congruence, such 
congruences are interesting both in geometry and in con- 
nexion T,\ith the theory of forces acting on a rigid body 

Cuives of Cutvafuie j Asymptotic Lines 

1 6 The normals of a suiface foim a congruence In any 
congruence the lines consecutive to a given congruence hne 
do not in general meet this line , but there is a deter- 
minate number of consecutive lines which do meet it , 
or, attending for the moment to only one of these, say 
the congruence hne is met by a consecutive congruence 
line In paiticular, each normal is met hy a consecutive 
noimalj this again is met by a consecutive normal, and 
so on That is, we have a singly infinite system of normals 
each meeting the consecuti've normal, and so forming a 
torse, starting fiom different normals successively, we 
obtain a singly infinite system of such torses But each 
normal is in fact met by tno consecutive normals, and, 
using in the construction first the one and then the other 
of these, we obtain two singly infinite systems of torses 
each intersecting the given surface at right angles In 
other woids, if in place of the normal we consider the 
point on the surface, we obtain on the surface ti;vo singly 
infinite systems of curves such that for any curve of either 
system the normals at consecutive pomts intersect each 
other, moreover, for each normal the torses of the two 
systems intersect each other at right angles , and therefore 
for each point of the surface the curves of the two systems 
intersect each other at right angles The two systems of 
curves aie said to be the curves of curvature of the suiface 

The normal is met hy the two consecutive normals 
in two points which are the centres of curvature for the 
point on the surface , these he either on the same side of 
the i>oint 01 on opjiosite sides, and the suiface has at the 
jiomt in question like curvatures or opposite emvatures in 
the two cases lespectively (see supra^ No 4) 

17 In immediate connexion with the curves of cui vature 
we have the so-called asymptotic curves (Haupt-tangenten- 
linien) The tangent plane at a point of the surface cuts 
the surface in a curve having at that jioint a node Thus 
we have at the point of the suiface two directions of 
jjassage to a consecutive point, or, say, two elements of aic , 
and, passing along one of these to the consecutive point, 
and thence to a consecutive point, and so on, we obtain on 
the surface a curve Starting successively from different 
points of the surface we thus obtain a singly infinite 
system of curves , or, using first one and then the other of 
the tw'o diiections, we obtain two singly infinite systems of 
curves, which are the curves above referred to The two 
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curves at any point are equally inclined to the two curves 
of curvatuie at that point, or — what is the same thing — 
the supjdementaiy angles formed by the two asymptotic 
lines are bisected by the tw o curves of curvature In the 
case of a quadiic surface the asymptotic cuives are the two 
systems of lines on the surface 

Geodesic Lines 

18 A geodesic line (or curve) is a shortest curve on a 
suiface , more accurately, the element of arc between two 
consecutive points of a geodesic line is a shortest aic on 
the surface We are thus led to the fundamental property 
that at each point of the curvm the osculating plane of 
the curve passes through the normal of the surface, m 
other wmrds, any two consecutive arcs PP', FP' are in 
piano with the normal at F Starting from a given point 
F on the surface, we have a singly infinite system of 
geodesics proceeding along the surface in the direction of 
the several tangent lines at the point P , and, if the 
direction PF is given, the property gives a construction by 
successive elements of arc for the required geodesic line 

Considering the geodesic lines which proceed from a 
given point P of the surface, any particular geodesic 
line IS or is not again intersected by the consecutive 
generating line , if it is thus intersected, the generating 
line is a shortest Ime on the surface up to, but not beyond, 
the point at which it is first intersected by the consecutive 
generating line, if it is not intersected, it continues a 
shortest hne for the whole course 

In the analytical theoiy both of geodesic lines and of 
the carves of curvature, and m other parts of the theory 
of surfaces, it is very convenient to consider the rectangulai 
coordinates ar, ^ of a point of the surface as given 
functions of two independent parameteis p, q , the form of 
these functions of course detei mines the suiface, since by 
the elimination of p, q from the three equations we obtain 
the equation in the coordinates a, y, z We have for the 
geodesic lines a differential equation of the second order 
between p and q, the general solution contains two arbi- 
tiary constants, and is thus capable of lepresenting the 
geodesic line which can be diawn from a given point in a 
given direction on the suiface In the case of a quadric 
surface the solution involves hyperelliptic integrals of the 
first kind, depending on the square root of a sextic function 
Guy vilinear Cooi dinates 

19 The expressions of the coordmates x, y, s m terms 
of p, q may contain a parametei ?, and, if tins is regarded 
as a given constant, these expressions will as before refer 
to a iJOint on a given surface But, if p, q, r are regaided 
as three independent parameters, sc, y, z wall be the co- 
ordinates of a point in space, determined by means of the 
three jjarameters p, q, i , these parameteis aie said to be 
the curvihnear cooi dinates, or (in a generalized sense of 
the term) simply the coordmates of the point We airive 
otherwise at the notion by taking p, q, i each as a given 
function of x,y,z, say we have p=/^(i(; y,z), q=f 2 {x,y,z), 

which equations of course lead to expression^ 
for p, q, r each as a function of x, y, z The first equation 
determines a singly infinite set of suifaces for any given 
walue of p we have a suiface , and similarly the second 
and third equations determine each a singly infinite set of 
surfaces If, to fix the ideas, /d/sj/s are taken to denote 
each a rational and integral function of x, y, z, then two 
surfaces of the same set will not mteisect each other, and 
tlirough a given point of space there will jiaas one surface 
of each set, that is, the point will be determined as a 
point of intersection of three surfaces belonging to the 
three sets respectively, moreover, the whole of space will 
be divided by the three sets of surfaces into a triply infinite 
system of elements, each of them being a parallelepiped 
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Orfhotoniio Siti faces, Payallel Sw fares 
20 Tlie three sets of surfaces may be such that the 
three surfaces through any point of space whatever inter- 
sect each other at right angles, and they are in this case 
said to be oithotomic The term cumlinear cooidinates 
was almost appropriated by Lame, to whom this theory is 
chiefly due, to the case in (question assuming that the 
equations p ^ 

sybtem of orthotomic surfaces, we have in the restricted 
sense ji, q, r as the curvilineai coordinates of the point 
An interesting special case is that of confocal quadiie 
surfaces The general equation of a surface confocal with 

the ellipsoid i;+|; + l = l IS 

and, if in this equation we consider x,y,z as given, we 
have foi 0 a cubic equation with three real roots p, j', ?, 
and thus we have through the point three real surfaces, 
one an elhpsoid, one a hyperboloid of one sheet, and one 
a hyperboloid of two sheets 

31 The theory is connected with that of curves of cur- 
vature by Dupin’s theorem Thus iii any system of oitho- 
tomic sui faces each surface of any one of the thiee sets is 
intersected by the surfaces of the other two sets in its 
curves of curvature 

33 No one of the three sets of surfaces is altogether 
arbitrary in the equation ^=/^(v6,y, 2 ), ^ is not an aibi- 
traiy function of Sb,y,z, but it must satisfy a certain 
partial differential equation of the third order Assuming 
that p has tins value, we have q y, 2 ) and ? —ffx, y, s) 
determinate functions of x, y, 3 such that the three sets of 
surfaces form an oithotomic system 

33 Starting from a given surface, it has been seen (No 
16) that the noimals along the cuives of curvature form 
two systems of torses intersecting each other, and also the 
given surface, at right angles But there are, intersecting 
the two systems of torses at right angles, not only the 
given surface, but a singly infinite system of surfaces If 
at each point of the given suiface we measure off along 
the normal one and the same distance at pleasure, then 
the locus of the points thus obtained is a suiface cutting 
all the normals of the given surface at right angles, 01 , 
ill other words, having the same nounals as the given 
surface, and it is therefore a parallel suiface to the given 
surface Hence the singly infinite system of parallel 
surfaces and the two singly infinite systems of torses form 
together a set of oithotomic surfaces 

The Minimal Swface 

24 This IS the surface of mmimum area — more ac- 
curately, a suiface such that, for any indefiiutely small 
closed cuive which can he drawn on it lound any point, 
the area of the surface is less than it is for any other 
surface whatever through the closed curve It at once 
follows that the surface at every point is concavo-con- 


vex , for, if at any point this was not the case, we could, 
by cutting the surface by a plane, describe round the 
point an indefinitely small closed plane cuive, and the 
plane area within the closed curve would then be less 
th a n the area of the element of suiface within the same 
curve The condition leads to a partial differential equa- 
tion of the second order for the determination of the 
minima, 1 surface considering 3 as a function of a, y, 
and writing as usual yi, g, i, s, t for the first and second 
differential coefficients of 2 in regard to x, y respectively, 
the equation (as first shown by Lagrange) is (l-f-y^)/ 
- 2 _p^sH-( 1 +y 32 )i! = 0, or, as this may also be written, 

? = 0 The general integral 

dy VTTpTp dx sj\ - 1-^2 ^ qi 

contains of course arbitrary functions, and, if we imagine 
these so determined that the surface may pass thiough a 
given closed curve, and if, moreover, there is but one 
minimal surface passing through that cuive, we have tho 
solution of the pioblem of finding the suiface of minimum 
area within the same curve The surface continued be- 
yond the closed curve is a minimal surface, but it is not of 
necessity or m general a suiface of minimum area for an 
arhitiary bounding curve not wholly included within the 
given closed curve It is hardly necessaiy to remark that 
the plane is a minimal surface, and that, if the given closed 
cuive is a plane curve, the plane is the piopei solution , 
that IS, the plane aiea within the given closed curve is less 
than the aiea for any other suiface thiough the same curve 


The given closed curve is not of necessity a single cuive it 
maybe, for instance, a skew polygon of foiu 01 inoie sides 
The paitial differential equation was dealt with in a 
very remarkable manner by Biemann From the second 

, .1 , 1 qdx-pdy 

form given above it appeals that wo have --- 

° vl-Pyr-l-y^ 


= a complete differential, 01 , putting this = dt) "wo intro- 
duce into the solution a vaiiable f, which combines with % 


in the foims 2 ±?^(t= V-1 as usual) The boundary 
conditions have to be satisfied by tho doteimination of the 


conjugate variables -q, q' as functions of 2 -f 3 - 1^, or, say, 
of Z, Z' respectively, and by writing N, &' to denote x + ?y, 
x-iy respectively Riemann obtains finally two 01 dinar y 
diffeiential equations of the first order in N, N', q, q', Z, Z', 
and the results aie completely worked out 111 some vciy 


interesting special cases. 

The memons on vaiious parts of the gonoial suh)cet aio veiy 
uumeious, lefeiences to many of them will be found in Salmon’s 
Ticatm on the Analytic Gmnetiy of Thica Dimensions, 4tlx ed , 
Dublin, 1882 (the most coinpieheiisive woik on solid geoinetiy) , 
loi the mmunal suiface (which is not coiisidoiecl thoio) see Memoirs 
xviii and xxvi 111 Riemanii’s Ocsammelle maihemaf ache Wei he, 


Leipsic, 1876 , the foimei — “Ueber die Flaclie vom Icleinsteu 
Inhalt bei gegebeiiei Begionzung," as published in Gott Ahhandl , 
vol xni (1866-67) — contains an intioduction by Ilattendoilf giving 
the lustoiy of tho question (A OA.) 
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SUEGERY 


Paet I — History. 

S URGERY in all countries is as old as human needs A 
certain skill in the stanching of blood, the extraction 
of arrows, the binding up of wounds, the supporting of 
broken limbs by splints, and the like, together with an in- 
stinctive reliance on the healing power of the tissues, has 
been common to men everywhere In both branches of the 
Aryan stock surgical practice (as well as medical) reached 
a high degree of perfection at a very early period It is a 
matter of controversy whether the Greeks got their medicmo 
(or any of it) from the Hindus (through the medium of 
the Egyptian priesthood), or whether the Hindus owed 


that high degree of medical and surgical knowledge and 
skill which is reflected in Charaka and Susruta (commenta- 
tors of uncertain date on the Yajui-Veda , see Sanskrit, 
vol XXI p 294) to their contact with Western civilization 
after the campaigns of Alexander The evidence in favour 
of the former view is ably stated by Wise in the Intio- 
duction to his Jhstoiy of Medicine among the Asiatics 
(London, 1868) The correspondence between the Susiuia 
and the Hippocratic Collection is closest in the sections 
relating to the ethics of medical practice , the description, 
also, of lithotomy in the former agrees almost exactly with 
the account of the Alexandrian practice as given by Celsus 
But there are certainly some dexterous operations described 
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in Su^ruta (such as the rhinoplastic) which were of native 
invention , the elaborate and lofty ethical code appears to 
be of pure Brahmanical origin, and the very copious 
materia medica (which included arsenic, mercury, zinc, 
and many other substances of permanent value) does not 
contain a single article of foreign source There is evi- 
dence also (in Arnan, Stiabo, and other writers) that the 
East enjoyed a proverbial reputation for medical and sur- 
gical wisdom at the time of Alexander’s mvasion We 
may give the first place, then, to the Eastern branch of 
the Arym race in a sketch of the rise of surgery, leaving 
as insoluble the question of the date of the Sanslait com- 
pendiums or compilations which pass under the names 
of two representative persons, Charaka and Sui^ruta (the 
dates assigned to these ranging as widely as 500 years on 
each side of the Christian era) 

Ancient The Sukuta speaks throughout of a single class of 
Hindu practitioneis who undertook both surgical and medical 
toners 'there any fixed degrees or orders of 

skill within the profession , even hthotomy, which at 
Alexandria was assigned to specialists, was to he under- 
taken by any one, the leave of the lajah having been 
first obtained The only distinction recognized between 
medicine and surgery was in the inferior order of barbers, 
nail-tnmmers, ear-borers, tooth-drawers, and phlebotomists, 
who were outside the Brahmanical caste 
Surgical Su^ruta describes more than one hundred surgical instru- 
iiistrii- ments, made of steel They should have good handles and 
® him joints, be well polished, and sharp enough to divide a 
hair , they should be perfectly clean, and kept in flannel in 
a wooden box They included various shapes of scalpels, 
bistouries, lancets, scarifiers, saws, bone-mppers, scissors, 
tiocars, and needles There were also blunt hooks, loops, 
probes (including a caustic-holder) directors, sounds, scoops, 
and forceps (for polypi, &;c ), as well as catheters, syringes, 
a rectal speculum, and bougies There were fourteen 
varieties of bandage The favourite form of sphnt was 
made of thin slips of bamboo bound together with stung 
and cut to the length required Wise says that he has 
fiequently used “tbs admirable sphnt,” particularly for 
fiactures of the thigh, humerus, radius, and ulna, and it has 
been subsequently adopted in the English army under the 
name of the “ patent rattan-cane splint ” 

Opera- Fractures were diagnosed, among other signs, by cie- 
tions pitus. Dislocations were elaborately classified, and the 
differential diagnosis given, the treatment was by trac- 
tion and countertraction, circumduction, and other dexter- 
ous manipulation Wounds were divided into mcised, 
punctured, lacerated, contused, &c Cuts of the head and 
lace were sewmd Skill in extracting foreign bodies was 
carried to a great height, the magnet being used for iron 
particles under certain specified circumstances Inflam- 
mations were treated by the usual antiphlogistic regimen 
and appliances , venesection was practised at several other 
points besides the bend of the elbow , leeches were more 
often resorted to than the lancet , cupping also was in 
general use Poulticing, fomenting, and the hke were 
done as at present Amputation was done now and then, 
notwithstanding the want of a good control over the 
haemorrhage , boiling oil was applied to the stump, with 
pressure by means of a cup-formed bandage, pitch being 
sometimes added Tumours and enlarged lymphatic glands 
were cut out, and an arsenical salve applied to the raw 
surfaces to prevent recurrence Abdominal dropsy and 
hydrocele were treated by tapping with a trocar, and 
varieties of hernia were understood, omental hernia being 
removed by operation on the scrotum Aneunsms were 
known, hut not treated, the use of the ligature on the 
continuity of an artery, as well as on the cut end of it m a 
flap, 13 the one thing that a modern surgeon will miss some- 


what noticeably in the ancient surgery of the Hindus , and 
the reason of their backwardness in that matter was doubt- 
le&s then want of familiarity with the couise of the arteries 
and With the arterial circulation Besides the operation 
already mentioned, the abdomen was opened by a short 
incibion below the umhihcus slightly to the left of the 
middle line, for the purpose of removing intestinal con- 
cretions or othei obstruction (laparotomy) Only a small 
segment of the bowel was exposed at one time , the con- 
cretion when found was removed, the intestine stitched 
together again, anomted with ghee and honey, and returned 
into the cavity Lithotomy was practised, without the staff 
There was a plastic operation for the restoration of the 
nose, the skin being taken from the cheek adjoining, and 
the vasculanty kept up by a bridge of tissue The 
ophthalmic surgery included extraction of cataract Ob- 
stetnc operations were various, including csesarean section 
and crushing the foetus 

The medication and constitutional treatment in surgical Medical 
cases were in keeping with the general care and elaboi ate- 
ness of their practice, and with the copiousness of their 
materia medica Ointments and other external applications 
had usually a basis of ghee (or clarified butter), and con- 
tained, among other things, such metals as arsenic, zinc, 
copper, mercury, and sulphate of iron For every emer- 
gency and every known foim of disease there were ela- 
borate and minute directions in the i^^stras, which weie 
taught by the physician-piiests to the young aspirants 
Book learning was considered of no use without expeiience Traming 
and manual skill in operations, the different surgical 
operations weie shown to the student upon wax spread 
a board, on gourds, cucumbers, and other soft fruits , tap- 
ping and puncturing were practised on a leathern bag filled 
with water or soft mud, scarifications and bleeding on 
the fresh hides of animals from 'which the hair had been 
lemoved, puncturing and lancing upon the hollow stalks 
of water-lilies or the vessels of dead animals , bandaging 
was practised on flexible models of the human body, 
sutures on leather and cloth, the plastic opeiations on dead 
animals , and the application of caustics and cauteiies on 
living animals A knowledge of anatomy was held to he 
necessary, but it does not appear that it was systematically 
acquired by dissection Superstitions and theurgic ideas 
were diligently kept up so as to impress the vulgar The 
whole body of teaching, itself the slow growth of much 
close observation and profound thinking durmg the vigor- 
ous period of Aryan progress, was given out in later times 
as a revelation from heaven, and as resting upon an 
absolute authority Pathological principles weie not 
wanting, hut they were derived from a purely arbitrary or 
conventional physiology (wind, bile, and phlegm) , and the 
whole elaborate fabric of rules and directions, great though 
its utility must have been for many generations, was 
without the quickening power of reason and freedom, and 
became inevitably stiff and decrepit 

The Chinese appear to have been far behind the Hindus OLmese 
m their knowledge of medicine and surgery, notwith- 
standing that China profited at the same time as Tibet 
by the missionaiy propagation of Buddhism Surgery 
in particular had hardly developed among them beyond 
the merest rudiments, o-wing to their religious respect 
for dead bodies and their unwillingness to draw blood 
or otherwise interfere -with the hvmg structuie Their 
anatomy and physiology have been from the earliest times 
unusually fanciful, and their surgical practice has con- 
sisted almost entirely of external apphcations Tumours 
and boils were treated by scarifications or incisions The 
distinctive Chinese surgical invention is acupuncture, or 
the msertion of fine needles, of hardened silver or gold, 
for an inch or more (with a twisting motion) into the 
XXII — 8 s 
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seats of pam or inflammation Wise sajs tiat “the needle 
IS allowed to remain in that part several minutes, or m 
some cases of neuralgia for days, witk great advantage”, 
rheumatism and chronic gout were among the localized 
pains so treated Theie are 367 points specified where 
needles may be inserted without injuring great vessels 
and -vital oigans 

Egyptian Cupping-vessels made of cow-hoin have been found m 
ancient Egyptian tombs On monuments and the walls, 
of temples are figures of patients bandaged, oi undei- 
going operation at the hands of surgeons In museum 
collections of Egyptian antiquities there are lancets, forceps, 
hmves, probes, scissors, &c Ebeis interprets a passage m 
the papyrus diacoveied by him as relating to the operation 
of cataract Surgical instruments foi the ear are figured, 
and artificial teeth have been found in mummies Mummies 
have also been foimd with u ell-set fiacturcs Heiodotus 
describes Egypt, notwithstanding its fine climate, as being 
fall of mechcal practitioneis, who ueie all “speciahsts” 
The ophthalmic surgeons "weie celebrated, and practised at 
the court of Cyrus 

Greek As ID the case of the Sanskrit medical -writings, the 
earhest Greek compendiums on suigery bear -witness to 
a long organic growth of knowledge and skill thiough 
many generations In the Honlenc pictme of society the 
eiirgery is that of the battlefield, and it is of the most 
meagre kind Achilles is concerned about the lestora- 
tion to health of Machaon for the leason that his skill m 
cutting out darts, and applying salves to wounds was not 
the least valuable service that a hero could lendei to the 
Greek host Machaon probably represents an amateur, 
whose taste had led him, as it did Melampus, to converse 
with centaurs and to glean some of their traditional 
wisdom Between that pimiitive state of civilization and 
the date of the fi^ist Greek tieatises there had been a long 
interval of gradual progress The suigery of the JS'ippo- 

Hippo cmtic Golkction (age of Pericles) bears every evidence of 

cntiL and elaboration The two treatises ou fractures and 

'surgery dislocations respectively are hardly surpassed m some 
ways by the writings of the piesent mechameal age Of 
the four dislocations of the shouldei the displacement 
downwards into the amlla is given as the only one at all 
common The two most usual dislocations ot the femur 
were backwaids on to the dorsum ilii and forwaids on to 
the obturator region Piactures of the spinous processes 
of the vertebrae aie described, and caution advised against 
trusting those who would magnify that injuiy into fiacture 
of the spine itself Tubercles pura) are given as one 
of the causes of spinal cmvatiire, an anticipation of 
Pott’s diagnosis In all matters of treatment there was 
the same iertility of resouice as in the Hmdu practice, 
the most notewoitliy point is that shortening was by 
many regaided as inevitable after simple fracture of the 
femur Fractuies and dislocations were the most complete 
chapters of the Hippociatic surgery , the whole doctrine 
and practical ait of them had arisen (like sculpture) 
•with no help from dissection, and obviously owed its ex- 
cellence to the oppoifcunities of the palaestra The next 
most elaborate chapter is that ou wounds and injunes of 
the head, which refers them to a minute subdivision, and 
includes the depiessed fracture and the contrecoup Tre- 
phining was the measure most commonly resorted to, even 
wheie there was no compression Numerous foims of 
wounds and injuries of other parts are specified Ruptures, 
piles, rectal polypi, fistula m ano, and prolapsus am were 
among the other conditions tieated The amputation or 
escision of tumours does not appear to have been under- 
taken 60 freely as in Hindu surgical practice, nor was litho- 
tomy pel formed eveept by a specially expert person now 
and nlien The diagnosis of empyema was known, and the 
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tieatment of it was by an incision m the intercostal space 
and evacuation of the pus Among their instruments weio 
forceps, pi obes, directors, syringeb, rectal speculnm, cathetei, 
and various kinds ot cauteiy 

Between the Hippociatic era and the founding of the Alex 
school of Alezandiia (about 300 B c ), iheie is nothing of 
surgical progi ess to dwell upon The Alevandiian epoch 
stands ont piominently by reason of the enthusiastic 
cultivation of human anatomy — theie are allegations also 
of vivisection — at the hands of Herophilus and Erasistra- 
tus The sum and substance of this movement appears 
to have been precision of diagnosis (not unattended with 
pedantic minuteness), boldness of operative procedure, 
subdivision of practice into a nu m ber of specialities, but 
hardly a single addition to the stock of p%siological oi 
pathological ideas, or even to the tiaditional wisdom of 
the Hippocratic time “ The surgeons of the Aletaiidriaii 
school were all distinguished by the nicety and complexity 
of then dressings and bandagmgs, of which they invented 
a gieat variety ” Herophilus boldly used the knife even 
on internal organs such as the hver and spleen, which 
lattei he legarded “as of little consequence m the animal 
economy ” He treated retention of urine by a particulai 
kind of catheter, which long bore Ins name Lithotomy 
was mucli practised by a few specialists, and one of them 
(Ammomus) is said to have used an instrument for breaking 
the stone in the bladder into several pieces when it was too 
large to remove whole A sinister story of the time is that 
concerning Antiochus, son of Alexander, king of Syria, 
who was done to death by the hthotomists when he was 
ten ycsais old, under the pretence that he had stone in the 
bladdex, the instigatoi of the crime being his guardian 
and supplanter Diodotus 

The treatise of Cel&us Dete medica (reign of Augustus) 
reflects the state of surgery m the ancient woild for a period 
of several centuries it is the best record of the Alexandiian 
practice itself, and it may be taken to stand foi the Roman 
practice of the period following Great jealousy of Greek 
medicine and surgery was expressed by many of the 
Romans of the lepubhc, notably by Oato the Elder (234- Cato 
149 B 0 ), who himself practised on his estate accoiding to Major 
the native ti aditions His medical obsei vations are given in 
De re tudKa In i educing dislocations he made use of the 
following incantation “ Huat hanat ista p ista sista damiato 
damnaustra The fiist Greek suigeon who established 
himself in Rome is said to have been Aichagathus, whoso 
fondness for the knife and cautery at length led to his 
expulsion by the populace It was m the person of 
Asclepiades, the contempoxary and friend of Ciceio, that 
the Hellenic medical practice acquired a permanent footing 
in Rome This eloquent and plaubihle Gieek confined liis 
practice mostly to medicine, but he is credited with 
practising the operation of tracheotomy He is one of 
those whom Teitulhan quotes as abandoning themselves 
to vivisections for the gratification of their curiosity 
“Asclepiades capias suas qiiseiat sine coide balantes et 
muscas suas abigat sme capite volantes ” {De amina, 15) 

The next figure in the surgical history is Celsus, whoCdsns 
devotes the 7th and Sth books of his De re medica exclu- 
sively to surgery There is not much in these beyond the 
precept® of the Bralimanical ^4stras and the maxims and 
rules of Greek suigery Plastic operations for the restora- 
tion of the nose, lips, and ears aie descubed at some length, 
as well as the treatment of hernia by taxis and operation , 
m the latter it was recommended to apply the actual 
cautery to the canal after the hernia had been returned 
The celebrated description of lithotomy is that of the 
operation as practised long before in India and at Alex- 
andiia The treatment of sinuses m various regions is 
dwelt npon, and m the case of sinuses of the thoracic wall 
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resection of tlie rib is mentioned Treplunmg has tbe 
same prominent place assigned to it as m tbe Gieek 
surgery Tbe resources of contemporary suigery may be 
estimated by tbe fact that subcutaneous urethrotomy -was 
practised when tbe urethra was blocked by a calculus 
Amputation of an extremity is described in detail for tbe 
first time in surgical literature Mention is made of a 
variety of ophthalmic operations, which were done by 
specialists after tbe Alexandrian fashion 

Galen’s practice of surgery was mostly in the early part 
of his career (born 131 ad), and there is little of special 
surgical interest in his writings, great as their importance 
IS for anatomy, physiology, and the geneial doctrines of 
disease Among the operations credited to him aie resec- 
tion of a portion of the sternum for caries and ligature 
of the temporal arteiy It may be assumed that surgical 
practice was in a flourishing condition all through the 
period of the empire from the accounts preserved by 
Oribasius of the great surgeons Antyllus, Leonides, Eufus, 
and Heliodorus Antyllus (300) is claimed by Easei as 
one of the greatest of the world’s surgeons^ he had an 
operation for aneui ism (tying the artery above and below the 
sac, and evacuating its contents), for cataract, for the cure of 
stammering , and he treated contiactuies by something hke 
tenotomy Eufus and Heliodorus are said to have practised 
torsion for the arrest of hEemorrhage , but in later periods 
both that and the ligature appear to have given way to 
the actual cautery Haser speaks of the operation foi 
scrotal hernia attributed to Heliodorus as “a brilliant 
example of the surgical skill during the empire ” The same 
surgeon treated stricture of the urethra by internal section 
Both Leonides and Antyllus removed glandular swellings 
of the neck (strumsz) , the latter ligatured vessels before 
cutting them, and gives directions for avoiding the carotid 
artery and jugular vein The well-known operation of 
Antyllus for aneurism has been mentioned before Flap- 
amputations weie practised by Leonides and Heliodorus 
But pel haps the most striking illustration of the advanced 
surgery of the period is the freedom wuth which bones 
were resected, including the long bones, the lower jaw, 
and the upper jaw 

Whatever progress or decadence surgery may have ex- 
perienced during the next three centuries is summed up 
in the authoritative treatise of Paulus of iEgina (650) Of 
his seven books the sixth is entirely devoted to operative 
surgery, and the fourth is largely occupied with surgical 
diseases The importance of Paulus for surgical history 
duiing several centuries on each side of his own period 
will appear from the following remarks of Francis Adams 
in Ins translation and commentary (vol ii p 247) 

“ This book (bk vi ) contains the most complete system of opeia- 
tive suigeiy which has come down to us fiom ancient times 
Ilaly Abbas m the 9th book of his Practica, copies almost eveiything 
flora Paulus Alhucasis [Abulcasis] gives moie oiigmal mattei 
oil suigery than any other Aiabian authoi, and yet, as will be seen 
flora oin commentary, he is indebted foi whole chapteis to Paulus 
111 the Oontimns of Eliases, that piecious lepositoiy of ancient 
opinions on medical subjects, if theie be any surgical infoiraation 
not to be found in oui authoi it is mostly deiived from Antyllus 
and Aichigenes As to the otliei authorities, although we will 
occasionally have to explain then opinions upon paiticular subjects, 
no one has tieated of suigeiy in a systematical mannei , for even 
Avicenna, who tieats so fully of eveiything else connected with 
medicine, is defective in Ins accounts of surgical operations , and 
the descriptions which he does give of them are almost all bon owed 
flora oui authoi The accounts of fiactures and dislocations given 
by Hippociates and his comraentatoi Galen may he pionounced 
almost complete , hut the mfoimation which they supply upon 
most othei surgical subjects is scanty ” 

It IS obviously impossible in a brief space to convey any 
notion of the compiebensiveness of the surgery of Paulus , 
his sixth book, with the peculiarly valuable commentary of 
Adams, brings the whole surgery of the ancient world to a 


focus , and it should be referred to at first hand Paulus 
himself IS ci edited with tbe principle of local depletion as 
against general, with the lateral operation for stone instead 
of tbe mesial and with understandmg the merits of a free 
external incision and a limited internal, with tbe diagnosis 
of aneurism by anastomosis, with an operation for aneurism 
hke that of Antyllus, with amputation of the cancerous 
breast by crucial incision, and with the treatment of 
fractured patella 

The Arabians have hardly any greater meiit m medicine Arabian 
than that of preserving intact the bequest of the ancient 
woild To surgery in particular their services are small, 

— first, because their rehgion proscribed the practice of 
anatomy, and secondly, because it was a chaiacteiistic 
of their lace to accept with equanimity the sufferings 
that fell to them, and to decline the means of alleviation 
The great names of the Arabian school, Avicenna and 
Averroes, aie altogether unimportant for surgeiy Then 
one distinctively surgical writer was Abulcasim (d 1122), 
who is chiefly celebiated for his free use of the actual 
cautery and of caustics He showed a good deal of char- 
acter in declining to operate on goitre, m lesoiting to 
tiacheotomy but sparingly, in refusing to meddle with 
cancer, and in evacuating large abscesses by degrees 

Foi the five hundred years following the woik of Paulus Medi- 
of Mgim there is nothing to record but the names of a few 
practitioners at the court and of imitators or compilers 
Meanwhile in westein Europe (apart from the Saracen 
civilization) a medical school had gradually grown up at 
Salerno, which in the 10th century had already become 
famous From it issued the Hegmen SaUrmtanum, a work 
used by tbe laity for several centuiies, and the Gom- 
pendimn Sale>mtanum, which circulated among the profes- 
sion The serious dechne of the school dates from the 
founding of a university at Naples in 1224 In its best 
period piinces and nobles resorted to it for treatment from 
all parts of Europe The h6tel dieu of Lyons had been 
founded in 560, and that of Pans a century later The 
school of Montpellier was founded in 1025, and became 
the rallying point of Arabian and Jewish learning A 
good deal of the medical and surgical practice was m the 
hands of the religious orders, particularly of the Benedic- 
tines The practice of surgery by the cleigyw'as at length 
forbidden by the council of Tours (1163) The surgical 
writings of the time were mere reproductions of the classi- 
cal or Arabian authors “ unus non dicit nisi quod alter ” 

One of the first to go back to independent observation 
and reflexion was William of Saliceto, who belonged to 
the school of Bologna, his work (1275) advocates the use 
of the knife in many cases where the actual cautery was 
used by ancient prescription A greater name in the his- 
tory of mediffival suigery is that of his pupil Lanfranchi 
of Milan, who migrated (owing to political troubles) first 
to Lyons and then to Pans He distinguished between 
arterial and venous haemorrhage, and is said to have used 
the hgature for the former Contemporary with him in 
France was Henri de Moncleville of the school of Mont- 
pellier, whose teaching is best known through that of his 
more famous pupil Guy de Chauliac, the Chrwgie of the 
latter bears the date of 1363, and marks the advance in 
precision which the revival of anatomy by Mondino had 
made possible Eighteen years before Lanfranchi came 
to Pans a college of surgeons was founded there (1279) 
by Pitaid, who had accompanied St Louis to Palestine as 
his surgeon The college was under the protection of St 
Cosmas and St Damianus, two practitioners of medicine 
who suffered martyrdom in the reign of Diocletian, and it 
became known as the Colldge de St Ofime From the time 
that Lanfranchi joined it it attracted many pupils It 
maintained its independent existence for several centuries, 



676 S TJ R ' 

alongside the medical faculty of tlie xmiverbityj the coipora- 
tion of surgeons m other capitals, such as those of London 
and Edinburgh, were modelled upon it 
The lith and 15tli centuries are almost entirelywithout 
interest for surgical history The dead level of tradition is 
broken first by two men of originality and genius, Paracelsus 
and Paie, and by the revival of anatomy at the hands of 
Vesalius and Fallopius, professors at Padua Apart from 
the mystical form m which much of his teachmg was cast, 
Paw- Paracelsus has great merits as a reformer of surgical 

celsus practice “The high value of his surgical writmgs,” says 

Haser, “has been recognized at all times, even by his 
opponents ” It is not, however, as an innovator in opera- 
tive surgery but rather as a direct observer of natural 
processes that Paracelsus is distinguished His description 
of “hospital gangrene,” for example, is peifectly true to 
nature, his numerous observations on syphibs aie also 
sound and sensible , and he was the first to point out the 
connexion between cretinism of the offspring and goitre 
of the parents He gives most prominence to the healing 
of wounds His special surgical treatises are J)%e Ueme 
Chriijgie (1528) o.'Sx^Diegros&e, Wund-Arsna (1536-37), — 
the latter being the best known of his works Somewhat 
later in date, and of much greater concrete importance 
Par^ for surgery than Paracelsus, is Ambroise Pare (1517- 
1590) He began life as apprentice to a barber-surgeon 
m Pans and as a pupil at the h6tel dieu His earliest 
opportunities were in military surgery durmg the campaign 
of Francis I in Piedmont Instead of treating gunshot 
wounds with hot oil, according to the piactice of the day, 
he had the temerity to trust to a sunple bandage, and 
from that beginning he proceeded to many other de- 
velopments of lational surgery In 1546 he published at 
Pans La wMhode ds tra^rte 1 les plages faictes par hacque- 
butes St auUres bostons dfeu The same year he began to 
attend the lectures of Sylvius, the Pans teacher of anatomy, 
to whom he became prosector , and his next book was an 
Amtomy (1550) His most memorable service was to get 
the use of the ligature for large arteries generally adopted, 
a method of controlling the h<fimorihage which made am- 
putation on a laige scale possible for the first time m 
history Like Paracelsus, he writes simply and to the 
pomt in the language of the people, while he is fiee from 
the encumbrance of mystical theories, which detract not a 
little from the merits of his fellow-refonnei in Germany 
It is only 111 his book on mouaters, wiitten towaids the 
end of his career, that he shows himself to have been by 
no means free from superstition Pare was adored by the 
army and greatly esteemed by successive French kings , 
but his innovations were opposed, as usual, by the faculty, 
and he had to justify the use of the ligature as well as he 
could by quotations from Galen and otliei ancients 
Six- Surgery m the 16th century recovered much of the 
teentli dexterity and resource that had distinguished it m the 
centmy periods oi antiquity, while it underwent the develop- 
ments opened up to it by new forms of wounds inflicted 
by new weapons of warfare The use of the staff and 
other instruments of the “apparatus major” was the chief 
improvement in lithotomy A “radical cure” of hernia 
by sutures superseded the old application of the actual 
cautery The ember modes of treatmg stnctme of the 
xirethza were tried , plastic operations were once more done 
with something like the skill of Brahmanical and flasRin al 
times , and ophthalmic surgery was to some extent rescued 
from the hands of ignorant pretenders It is notewoithy 
that even in the legitimate profession dexterous special 
operations were kept secret , thus the use of the “apparatus 
major ” m lithotomy was handed down as a secret m the 
family of Laurence Colot, a contemporary of Pard’s 
The 17th century was istiuguished rather for the rapid 
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progiess of anatomy and physiology, for the Baconian and Seven- 
Cartesian philosophies, and the keen interest taken lu com- 
plete systems of medicine, than for a high standard ot 
surgical practice The teaching of Pare that gunshot 
wounds were merely contused and not poisoned, and that 
simple treatment was the best for them, was enfoiced anew 
by Magati (1 579-1647), Wiseman, and others Trephining 
was freely resorted to, even for inveterate migiame, Philip 
William, prince of Orange, is said to have been tiephincd 
seventeen times Flap amputations, which had been prac- 
tised m the best period of Roman snigery by Leonides and 
Heliodorns, were reintroduced by Lowclhani, an Oxford 
surgeon, m 1679, and probably used by Wiseman, who was 
the first to practise the primary maj or amputations Fabriz 
von Hilden (1560-1634) introduced a form of tourniquet, 
made by placing a piece of wood under the bandage en- 
circhng the limb, out of that there grew the block- 
tourniquet of Moiel, first used at the siege of Besangon in 
1674, and this, again, was superseded by Jean Louis Petit’s 
screw-tonrmqnet m 1718 Strangulated henna, which was 
for long avoided as a noh me tangos, became a subject of 
operation Lithoromy by the lateral method came to great 
peifection in the hands of Jacques Beaulieu To tins 
century also belong the first indications (not to mention 
the Alexandnan practice of Ammonius) of crushing the 
stone in the bladder The theory and piactice of trans- 
fusion of blood occupied much attention, especially among 
the busy spirits of the Royal Society, such as Boyle, 

Lower, and others The seat of cataract in the substance 
of the lens was first made out by two French surgeons, 

Quarr e and Lasnier Perhaps the most impoi tant figure in 

the surgical history of the century is Richard Wiseman, the Wise- 
father of English surgei y Wiseman took the Royalist side 
in the wars of the Commonwealth, and was surgeon to 
James I and Charles I , and accompanied Charles II in 
his exile in France and the Low Countries After serving 
for a time in the Spanish fleet, he joined the Royalist cause 
in England and was taken prisoner at the battle of Worce- 
ster At the Restoration he became serjeant-suigeon to 
Chailes II , and held the same office under James II His 
Seven Ghrwgital Treakses were first published in 1676, 
and went through several editions , they relate to tumours, 
ulcers, diseases of the anus, king’s evil (scrofula), w'ounds, 
fiactures, luxations, and lues venerea Wiseman was the 
first to advocate primary amputation (or operation before 
the onset of fevei) in cases of gunshot wounds and othei 
injuries of the limbs He introduced also the practice of 
ti eating aneuusms by compression, gave an accmate account 
of fungus aiticulorum, and improved the operative pro- 
cedure for hernia 

The ISth centmy marks the establishment of surgery Biglit- 
on a hioader basis than the skill of individual surgeons of 
the court and army, and on a more scientific basis than 
the rule of thumb of the multitude of baibei -surgeons and 
other infeiior orders of practitioners In Pans the Col- 
lege de St C6rae gave way to the Academy of Surgery m 
1731, with Petit as director, to which was added at a 
later date the lEcole Piatique de Clmurgie, with Chopart 
and Desault among its first professors The Academy of 
Surgeiy sot up a very high standard from the first, and exer- 
cised great exclusiveness in its publications and its hono- 
rary membership In London and Edinburgh the develop- 
ment of suigery proceeded on less academical lines, and with 
greater scope for individual effort Private dissecting 
rooms and anatomical theatres were started, of which per- 
haps the most notable was Dr William Hunter’s school in 
Gieat Windmill Street, London, inasmuch as it was the 
first perch of his more famous brother John Hunter In 
Idmburgh, Alexander Monro, first of the name, became 
professor of anatomy to the company of surgeons in 1719, 
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transferring his title and services to the university the yeai 
after , as he was the first systematic teacher of medicine or 
surgery in Edinburgh, he is regarded as the founder of the 
famous medical school of that city In both London and 
Edinburgh a company of barbers and surgeons had been in 
existence for many years before , but it was not until the 
association of these companies with the study of anatomy, 
comparative anatomy, physiology, and pathology that the 
surgical profession began to take rank with the older order 
of physicians Hence the significance of the eulogy of 
a living suigeon on John Hunter “ more than any other 
man he helped to make us gentlemen ” (Hunterian Oiation, 
1877) The state of surgery m Germany may be inferred 
from the fact that the teaching of it at the new nmversity of 
Gottingen was for long in the hands of Haller, whose office 
was “professor of theoretical medicine ” In the Prussian 
army it fell to the regimental snrgeon to shave the officers 
At Berlin a medico -chirurgical college was founded by 
surgeon-general Holtzendorff in 1714, to which was joined 
in 1726 a school of clinical surgery at the Charity Mili- 
tary surgery was the original purpose of the school, which 
still exists, side by side with the surgical chniques of the 
faculty, as the Friedrich Wilhelm’s Institute In Vienna, 
in like manner, a school for the training of army surgeons 
was founded in 1785, — Joseph’s Academy or the Joseph- 
mum The fir&t systematic teaching of surgery in the 
United States was by Di Shippen at Philadelphia, where 
the medical college towards the end of the century was 
largely officered by pupils of the Edinburgh school With- 
out attempting to enumerate the great names in surgery 
during the 18th century, it will be possible to introduce 
tbe moie prominent of them in a brief sketch of the addi- 
tions to the ideas and resources of surgery in that peiiod 
A great part of the advance was in surgical pathology, 
including Petit’s observations on the formation of thrombi 
in severed vessels. Hunter’s account of the reparative pro- 
cess, Benjamin Bell’s classification of ulcers, the observe - 
tions of Duhainel and others on the formation of callus 
and on bone-iepair in geneial, Pott’s distinction between 
spinal curvature fiom caries or abscess of the vertebrae 
and kyphosis fiom other causes, observations by vaiious 
surgeons on chronic disease of the hip, knee, and other 
joints, and Cheselden’s descuption of neiuoma Among 
the gieat improvements in surgical proceduie we have 
Cheselden’s operation of lithotomy (six deaths m eighty 
cases), Hawkins’s cutting gorget for the same (1753), 
Hunter’s operation (1785) for popliteal aneurism by tying 
the femoral artery in the canal of the triceps where its 
walls were sound (“ excited the greatest wonder,” Assalini), 
Petit’s, Desault’s, and Pott’s treatment of fiactnres, Gim- 
bernat’s (Barcelona) operation for strangulated femoral 
hernia, Pott’s bistoury for fistula, White’s (Manchester) 
and Park’s (Liverpool) excision of joints, Petit’s invention 
of the screw-tourniqnet, the same smgeon’s operation for 
lacrymal fistula, Chopart’s partial amputation of the 
foot, Desault’s bandage for fractured clavicle, Bromfield’s 
artery-hook, and Cheselden’s operation of iridectomy 
Other surgeons of great versatility and general merit were 
Sharp of London, Gooch ot Norwich, Hey of Leeds, 
David and Le Cat of Rouen, Sabatier, La Faye, Ledran, 
Louis, Morand, and Percy of Pans, Bertrandi of Turin, 
Troja of Naples, Palleta of Milan, Schmucker of the Prus- 
sian army, August Richter of Gottingen, Siebold of Wurz- 
burg, Olof Acrel of Stockholm, and CaUi&en of Copen- 
hagen 

Nine- Two things have given surgical knowledge and skill in 
teenth the 19 th century a character of scientific or positive 
century cumulativeness and a wide diffusion through all ranks of 
the profession The one is the founding of museums of 
anatomy and surgical pathology by the Hunteis, Dupuy- 


tren, Cloquet, Blumenhach, Barclay, and a great number 
of more modern anatomists and surgeons , the other is the 
method of clinical teaching, exemplified in its highest 
form of constant reference to principles by Lawrence and 
Syme In surgical procedure the discovery of the an- 
sesthetic properties of ether, chloroform, methylene, &e, 
has been of incalculable service, while the conservative 
principle m operations upon diseased or injured parts and 
what may be called the hygienic idea (or, more naiiowly, 
the antiseptic principle) in surgical dressings have been 
equally beneficial The following aie among the more 
important additions to the resources of the surgical art — 
the thin thread ligature for arteries, introduced by Jones 
of Jersey (1805), the revival of torsion of aiteries by 
Amussat (1829) , the practice of drainage by Chassaignac 
(1859), aspiration by Pelletan and recent improvers; 
the plaster-of-Pans bandage or other immovable applica- 
tion for simple fractures, club-foot, &c (an old Eastern 
I practice recommended in Europe about 1814 by the 
English consul at Bassorah), the re-breaking of badly 
set fractuies, galvano-caustics and ^craseurs , the general 
introduction of resection of joints (Fergusson, Syme, and 
others), tenotomy by Delpech and Stromeyer (1831), 
operatiou for squint by Dieffenbach (1842), successful 
hgature of the external iliac for aneurism of the femoral 
by Abeinethy (1806), ligature of the subclavian in the 
third portion by Astley Cooper (1806), and m its first por- 
tion by CoUes , crushing of stone in the bladder by Gruit- 
huisen of Munich (1819) and Civiale of Pans (1826) , 
cure of ovarian dropsy by removing the cyst (since gieatly 
perfected), discovery of the ophthalmoscope, and many 
improvements in ophthalmic surgery by Von Grafe and 
others, application of the laryngoscope in operations on 
the larynx by Czermak (I860) and others, together with 
additions to the resources of aural surgery and dentistry 
The gieat names in the surgery of the first half of the 
century besides those mentioned are — Scarpa of Italy 
(1747-1832), Boyei (1757-1833), Larrey (1766-1842),— 
to whom Napoleon left a legacy of a hundred thousand 
francs, with the eulogy “ C’est I’homme le plus vertueux 
que j’aie conuu,” — ^Roux (1780-1854), Lisfranc (1790- 
1847), Velpeau (1795-1868), Malgaigne (1806-1865), 
Nffiaton (1807-1873), — all of the French school, of the 
British school, John Bell, Charles Bell, Allan Burns, Liston, 
Wardrop, Astley Cooper, Cline, Travers, Brodie, Stanley, 
and Guthrie, in the United States, Mott, Gross, and others, 
in Germany, Kern and Schuh of Vienna, Von Walther and 
Textor of Wurzburg, Ohelius, Hesselbach, and the two 
Langenhecks In surgical pathology the discoveries and 
doctrines of the 19th century are greater in scientific value 
than those of any antecedent period, and it would be 
unprofitable to attempt any enumeration of them, or of 
their authors, in a brief space 
The authonties mostly used have heen— Wise, Eistm ij of Medium 
among fh& Asiatics, 2 vols , London, 1868 , Paulus JSyineta, trans 
lated with commeiitaiy on the knowledge of the Gieeks, Romans, 
and Aiahians, in medicine and smgery, by Francis Adams, 3 vole , 
London, 1844 47 , Hasoi, Gesch d Medwin, 3d ed , vols i and u , 
1875 81 (0 C) 

Part II — Practice oe Surgery 
A great change has taken place in the practice of surgery 
smee the publication (1860) of the article Surgery in vol 
XX of the 8th edition of the present work This change 
is due in great part to the fact that the germ theory of 
disease has been accepted by the majority of surgical 
teachers and practitioners Scientific men have demon- 
strated that the causation of many diseased conditions is 
closely connected with the presence xn the diseased organ, 
tissue, or individual of living organisms, which have to a 
certam extent been classified, and are supposed to be forma 
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of plant Me In one sen&e it is perliaps Tinfortimate that 
the article on surgery has to be nTitten at the present time, 
because, while there aie few who now hold that these or- 
ganisms are inert, there are some who do not grant that 
they aie the cause of disease, and there are many differ- 
ences of opinion as to the best methods of applying this 
scientific knowledge to piactical use In other words, 
although much of the surgical piactice of the present day 
i» founded on a scientific basis, the practical details are 
still matter of dispute 

Iraprou It IS impossible in the present sketch to go with any 
raents m fulness into the details of the experimental research by 
tre™- of germ theoiy was proved, but some 

ment allusion must be made to the saheut pomts which have a 
heaimg on the work of the surgeon It has long been 
known that subcutaneous injuries follow, as a lule, a very 
different course from open wounds , and the past history 
of smgery gives evidence that surgeons not only were 
aware of this great difference but endeavoured, by the use 
of various dressings, empirically to prevent the evils which 
were matters of common observation during the heahng of 
open wounds Yarious means were also adopted to pre- 
vent the entrance of air, , in the opening of abscesses 
by the “valvular method” of Abernethy, and by the sub- 
cutaneous division of tendons in the common deformity 
termed “club-foot” Balsams, turpentine, and various 
forms of spirit were the basis of many varieties of dress- 
ing These different dressings weie frequently cumber- 
some, difficult of application, and did not attam the object 
aimed at, while at the same time they retained the dis- 
charges, and gave rise to other evils which prevented lapid 
and painless heahng In the begmumg of the 19th cen- 
tury these comphcated dressings began to lose favour, 
and practical surgeons went to the opposite extreme and 
apphed a simple dressing, the main object of which was 
to allow a free escape of discharge Others apphed no 
dressing at ah, laying the stump of a limb after amputa- 
tion on a piece of dry lint, avoiding thereby any unneces- 
sary movement of the parts Others left the wound open 
tor some hours after an operation, preventing in this way 
any accumulation, and brought its edges and sui faces to- 
gether after all oozing of blood had ceased and after the 
effusion, the result of injury to the tissues by the mstiu- 
ments used in the opeiation, had to a great extent sub- 
sided As a result of these various improvements many 
wounds healed in a thoroughly satisfactory manner But 
111 other cases inflammation often occuiied, accompanied 
by pain and suppmation or the formation of pus, and 
various feverish conditions, due to and m some way con- 
nected with the unhealthy state of the wound, were ob- 
served These constitutional sequelie frequently proved 
fatal and the general impression of surgeons was either 
that the constitution of the patient rendered him liable 
to these conditions, or that some poison had entered mto 
the wound, and, passing from it mto the veins or lymphatic 
vessels that had been cut across, reached the general circu- 
lation, contaminating the blood and poisoning the patient 
The close clinical association between suppmation (or the 
formation of pus) in wounds and many of those fatal cases 
encouraged the belief that the pus cells from the wound 
entered the circulatiou (whence the word “ pyaemia ”) It 
was also frequently observed that a septic condition of the 
wound was associated with the constitutional fever, and it 
was supposed that the septic matter passed into the blood 
(whence the term “septicsmia”) It was further observed 
that the crowding together of patients with open wounds 
increased the liability to these constitutional disasters, 
and every endeavour was made by smgeons to separate 
their patients and to improve the ventilation of the larger 
hospitals In building hospitals the pavilion and other 


systems, with windows on both sides and cross ventilation 
m the waids, were adopted in order to give the patients 
as much fresh air as was attainable Hospital buildings 
were spread over as large an area as possible , the blocks 
were restricted in height, and if piacticable were never 
higher than two stories The term “hospitalism” was 
corned by Sir J Y Simpson, who collected statistics coin- 
parmg hospital and private practice, by which he en- 
deavonied to show that private patients weie not so liable 
to those constitutional sequela 

This was very much the condition of affairs when Lister Listei’s 
in 1860, from a study of the experimental lesearches ofserm 
Pasteur mto the causes of putrefaction, stated that 
evils observed in open wounds weie due to the admission trtat- 
into them of organisms which exist in the air, in watei, on meat of 
instillments, on sponges, and on the hands of the surgeon woundh 
These organisms, finding a suitable mdus foi their growth 
and development in the discharges and suiiounding tissues, 
geiminate in them and alter their chemical constitution, 
formmg various poisonous compounds, which, if ahsoibeci 
mto the blood, give rise to pyaemia and septicaemia 
Havmg accepted the geim. theory of putrefaction, he ap- 
plied himself to cliscovei the best wuy of pieventing these 
oigamsms from reaching the wound from the moment that 
it was made until it was healed He had to deal with a 
plant and he desired to interfere with its giowth This 
was possible in one of two ways, — eithei (1) by directly 
destroying or paialysmg the plant itself before it entered 
the wound oi after it had enteied, oi (2) by an interference 
with the soil in which it giew, for example, by facilitating 
the removal of the discharges and preventing their accumu- 
lation xn the wound cavity, and by doing everything to 
prevent depression of the wounded tissues, because healthy 
tissues are the best of all germicides Several substances 
weie then known possessing propeities antagonistic to 
sepsis or putrefaction, and hence called “antiseptic ” Act- 
ing on a suggestion of Lemaire’s, Listei chose for his ex- 
periments carbolic acid, which he used at first m a crude 
and impure foim He had many practical difficulties to 
contend with, — ^the impurity of the substance, its iiritating 
properties, the difficulty of finding the exact strength m 
which to use it on the one hand, he feared to use it too 
strong, lest it should irritate the tissues to which it "was 
apphed and thus prevent healing , on the other hand, he 
feaied to use it too weak, lest its tiue antiseptic qualities 
should be insufficient for the mam object in view It is 
unnecessary to dwell on the details of his tentative ex- 
periments As dressings for wounds he used vaiions 
chemical substances, which, being mixed with caibolic acid 
in certain proportions, were intended to give off a quantity 
of caibohc acid in the form of vapoiii, so that the wound 
might be constantly sui rounded by an antiseptic vapour 
which would destroy any organisms approaching it and at 
the same time not interfere with its healing At fiist, 
although he prevented pyiemia in a maiked degree, he, to 
a certain extent, irritated his wounds and prevented rapid 
healing He began his experiments in G-lasgow and con- 
tmued them after his removal to the chair of climcal 
surgery m Edinburgh After many disappointments, he 
gradually perfected his method of performing operations 
and dressing wounds, which will be best understood by an 
illustiation 

A patient is suffering, let us say, fiom a diseased con-Ampn- 
ditionof the foot necessitating amputation at the ankl fttatiouat 
joint The part to he operated on is enveloped in a towel 
which has been soaked with a 5 per cent solution of car- ^ 
bolic acid The towel is applied two hours hefoie the 
operation, with the object of destroying the (putrefactive) 
organisms present m the skin The patient is placed on 
the operatmg table, and brought under the influence of 
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cliloroform ^ the limb is elevated to empty it of blood, and 
a tourniquet is apphed round the limb below the knee 
The instruments to be used during the operation have been 
previously purified by lying for half an hour in a flat porce- 
lain dish containing carbolic acid (1 to 20) The sponges 
aie lying in a similar caibolic lotion Towels soaked in 
the same solution are laid over the table and blankets near 
the part operated upon The hands of the operator, as 
well as those of his assistants, are thoroughly purified by 
washing them m the same lotion, free use being made of a 
nail brush for this purpose The operation is performed 
under a cloud of carbolized watery vapour (1 in 30) from 
a steam-spray producer The visible bleeding points are 
first ligatured , the tourniquet is removed , and then any 
vessels that have escaped notice are ligatured The wound 
is stitched, a drainage-tube made of red rubber being intro- 
duced at one corner to prevent accumulation of discharge, 
a strip of protective (oiled silk coated with caibohzed 
dextrin) is washed in carbohc lotion and applied over the 
wound A double ply of carbolic gauze ^ is soaked in the 
lotion and placed over the protective, overlapping it freely 
A dressing consisting of eight layers of dry gauze is placed 
over all, covering the stump and passing up the leg for 
about 6 inches Over that a piece of thin Mackintosh 
cloth IS placed, and the whole arrangement is fixed with a 
gauze bandage The Mackintosh cloth pi events the car- 
bolic acid from escaping and at the same time causes the 
discharge from the wound to spread through the gauze 
The wound itself is protected by the protective from the 
vapoui given off by the carbolic gauze, whilst the sur- 
rounding parts, being constantly exposed to its activity, 
are protected from the intrusion of septic contamination , 
and these conditions are maintained until sound healing 
lias taken place Whenever the discharge reaches the 
edge of the Mackintosh the case requires to be dressed, 
and a new supply of gauze applied round the stump The 
gauze that is used should be freshly made and kept in a 
tin box to prevent evaporation of the volatile caibohc acid 
Tins precaution is most needful in warm weathei When- 
ever the wound is exposed the stump is enveloped in a 
vapour (1 in 30) of carbolic acid by means of the steam- 
spray producer At fiist a syringe was used to keep the 
surface constantly wet with lotion, then a hand-spray, such 
as Richardson’s ether-spray producer More recently a 
steam-spray producer has been introduced into practice 
These dressings areiepeated at intervals until the wound 
IS healed, the diamage-tube being gradually shortened and 
ultimately removed altogether 

In the case of an accidental wound to which the smgeon 
IS called a shoit time after its occurrence, carbolic lotion 
(1 to 20) must be injected into the cavity of the wound 
to destroy any organisms which may have fallen mto it 
The dressings alieady described are then apphed In 
operating on a case in which putrefaction has occurred, 
every endeavour must he made to destroy the causes of 
putrefaction which are already present The substance 
most ficquently used for this purpose is chloride of zinc 
solution, 40 giains to 1 oz of watei This powerful anti- 
septic was extensively used some years ago by Mi De 
Moigan, Middlesex Hospital, London When the wound 


^ Tlie gauze dressing consists of tlnn gauze wiicli has heen soaked 
in a mixtine of caiholic acid (1 part), lesin (5 parts), and paraffin 
(7 parts) The object of the paraffin is to prevent the gauze sticking to 
tiie skin The resin retains the carbolic acid and prevents evaporation 
at the oiduiaiy temperatuie, at the temperature of the body, however, 
a certain quantity of the carbolic acid is constantly being given off, and 
in tins way the part operated on is enveloped in a vapour of carbolic 
acid Tina antiseptic vapour persists as long as there is any caiholic 
aud in the gauze A gauze dressing is not reliable for moie than a 
week , by that time the carbolic acid in the gauze is dissipated and 
the dressing requiies to be renewed 


has been thus punfied from its septic condition, the after- 
treatment must follow strictly the plan already recom- 
mended for a recent wound to avoid secondary contamina- 
tion at subsequent dressings 

The object Lister had in view from the beginning of bis Progres' 
experiments was to place the open wound m a condition 
as regards the entrance of orgamsms as closely analogous 
as possible to a truly subcutaneous wound, such as a con- 
tusion or a simple fracture, in which the unbroken skin 
acts as a piotection to the wounded tissues beneath The 
mtroduction of this practice by Lister effected a complete 
change in operative surgeiy Although the principle on 
Avhich he founded it was at first denied by many, it is now 
very generally acknowledged to be correct In Germany 
more especially his views were speedily accepted In 
France and England their adoption was slower In Scot- 
land, perhaps m consequence of the fact that many saw 
bun at woik and worked under him, acqmrmg perhaps 
some little part of his persevering enthusiasm, he soon 
had many believers Since about 1875 surgeons have heen 
trying to improve and simplify the method j chemists have 
heen at pains to supply carbolic acid m a pure form and 
to discovei new antiseptics, the great object being to get 
a non-nritating substance which shall at the same time be 
a powerful germicide Iodoform, eucalyptus, salicylic acid, 
boracic acid, corrosive sublimate, have been and aie being 
used, and the question as to their relative superiority is not 
yet settled Carbolic acid has the disadvantage of ini- 
tating the tissues This is partly counterbalanced by its 
ansesthetic properties Absorption of the carbolic acid has 
occasionally taken place, giving rise to symptoms of poison- 
ing But this danger has been greatly lessened by the 
introduction of pure acid Of the antiseptics named 
carbohc acid, eucalyptus, and iodoform are volatile , the 
rest are non-volatile At fiist Lister for some years irrigated 
a wound with carbolic lotion during the operation, and 
at the dressings when it was exposed The introduction 
of the spray displaced the iiiigation method At the pi eseiit 
tune the iriigation method is again gaming favour All 
these different procedures, however, as regards both the 
antiseptic used and the best method of its apphcation in 
oily and watery solutions and in dressings, are entirely 
subsidiaiy to the great pnnciple involved — namely, that 
putrefaction in a wound is an evil which can be prevented, 
and that, if it is prevented, local irritation, in so fai as it 
is due to putrefaction, is obviated and septicesmia and 
pyaemia do not occur Alongside of this great impiove- 
ment the immense advantage of free diamage is now uni- 
versally acknowledged Surgeons now understand the 
dangers which he on every side, and this knoa\ ledge causes 
them to take greater care m the purification and in secuung 
the greater cleanliness of wounds, and some hold that much 
of the good result follows from these piecautions apart from 
the principle of the system 

Putiefaction has heen clearly shown by Pasteui, Tyndall, Putra- 
and others to be due to the activity of certain lowly fomis fautive 
of organized matter Scientific men have therefore had then 
attention more particularly directed to these lower foims 
of plant hfe A careful study has been made of then 
life history, and several diseased conditions aie now known 
to be due to the deposit and growth of organisms of a 
specific form in the blood and in the tissues This is not 
the place to discuss points still stcb suchce , but there can 
be no doubt, e g , that the Bacillus anthrans is the cause 
of splenic fevei and of its local manifestation, malignant 
pustule, and that erysipelas is due to the presence of a 
micrococcus There are many other diseases spoken of as 
zymotic or fermentatue, upon which observers are now 
at work, and hardly a month passes without the publication 
of new observations (compare Sohizomyobtbs) It can 
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certainly be &aid tkat the relation between tkose organisms 
and various specific diseases is the question which at pre- 
sent most occupies the attention both of pathologists 
and of practitioners of medicine and surgery It is now 
known that there aie many varieties of organisms (in 
Crookshank’s Bad&iohqy sixty are described), some of 
which are hurtful to the human economy, though others 
are apparently harmless Those of the foimei class give 
rise to an alteranon in the tissue m which they grow ^ and 
during their growth they alter its composition and cause 
it to break up into various compounds, some of which, 
when absorbed into the blood-stream, poison the individual 
Borne, on the other hand, are either in themselves innocuous 
or are killed when they enter the blood, which is a fluid 
tissue and acts as a germicide , hence the tissues in a healthy 
condition are spoken of as '‘germicidal’' Some appa- 
rently grow only on dead tissue, or in tissue the vitality ^ 
of which has been lowered 

:t The alteration in the tissue is strictly analogous to a 
fermentation — such, foi example, as the change which takes 
place in a solution of grape sugai in which &e yeast plant 
has been planted The solution breaJrs up into alcohol and 
carbonic acid , along with this change there is an increase 
in the quantity of the yeast The most common fermenta- 
tion is the alteration termed “putrefactive” or “septic” 
The cause of this change is m all piobability a special 
organism named ^acfenum termo It lives on any dead 
matter contaimng niiiogen when exposed to heat and 
moisture , dryness and cold are antagonistic to its growth 
Its results are so evident and of such common observation 
that the term “antiseptic” was used long before the primary 
cause of the condition was understood Antiseptics origin- 
ally were substances which interfered with sepsis The 
term has now, however, a wider meaning, and includes any 
substance opposed to fermentation “Antifermentative” 
01 “antitheric” would be a better term An antithetic 
substance is one which interferes with fermentation by 
destroying or paralysing the organism which is the primaiy 
cause of the condition The word “antiseptic,” on the 
other hand, should he reseived to denote any substance 
winch is opposed to putrefaction or sepsis, — one form of 
fei mentation Many of the most dangerous fei mentations 
have nothing m common with putrefaction the products 
which result are odourless , the appearances which arise 
bear no similarity to the changes which occur when putre- 
factive fermentation is present Plant the Sactefwm Icuiu 
in milk, and souring, or the lactic acid fermentation, takes 
place , plant the Bactenum term in milk, and putrefactive 
fermentation occurs The fermentations of smallpox, 
vaccinia, syphilis, scarlet fever, typhoid, relapsing fever, 
typhus, erysipelas, and cholera may be taken as examples 
of fermentations of the non-piitrefactive class Apparently 
in them the organism enters the blood -stream, there de- 
velops and forms its products, which, acting directly or in- 
diiectly on the heat-centre, give rise to a specific fevei 
This fever continues until the soil is worn out, and the 
organism, finding no longer a nidus for its development, 
dies out, and recovery takes place Death of course results 
if the individual has not sufficient strength to withstand 
the attack There is a general law regarding all living 
things which holds true of these lowly organisms as of the 
highest remove its food and the organism dies, or at any 
rate ceases to develop It may, however, he quiescent, 
again appearing when a new nidus is provid^ for it These 
considei ations explain the reason why, after one attack, 
the individual is protected for a longer or shorter period 
They also explain why many diseases are becoming through 
course of tune less virulent than they once were the soil 

* John Hxuitez defines “vitality ” as the power which resists putre- 
faction 


is becoming exhausted m relation to the special reqmic- 
ments of the organism, and the organism is therefore 
incapable of flouiishing as it formerly did Plant the 
oigamsm in a virgin soil — take, for example, as was un- 
wittingly done, the oiganism of measles to Fyi — and a 
disease which m Great Britain is comparatively harmless 
becomes a most deadly scourge 

An attempt has been made to divide organisms into tw o Infective 
great divisions — the infective and the non-mfective The 
first class can glow in living tissue , the second cannot 
The fiist foim their products in living matter , the second 13^, 
can only grow in dead or lowly vitalized matter The in- 
fective oigamsm. can migiate from the ouginal point of en- 
tiance by the vascular and lymphatic stieams to distant 
parts of the body, and may there form secondaiy foci of 
infection As legards the non-infective the mannfactoiy 
of the poison is principally restricted to the near neighbom- 
hood of the original point of entrance, generally a wound It 
cannot migrate into the living tissues around if they lemaiii 
healthy Both kinds of oigamsm foim ptomaines (irTw^wa, 
a carcase), the products of the fermentation which result 
from the breaking up of the tissue or discharge in which 
the organisms grow They may enter the blood-stieam 
and poison the patient Their entry into the blood must 
be differentiated fiom the entiy of the organism itself into 
the stream Clinically, the two conditions, although often 
met with in one individual, are in many cases distinctly 
separable This physiological division of organisms into 
infective and non-infective is at present only tentative, 
and much work must be done before a strictly physiologi- 
cal classification can be attempted , at present the mam 
line of inquiry must be principally morphological Even 
in this direction a diffiiculty meets the observei, because 
orgamsms change their shape according to the media m 
which they are cultivated 

In the present article only a general view of the present 
aspects of surgical practice can be given Special stress 
will be laid upon the principles which guide the surgeon in 
his daily work For full particulars with reference to any 
special points the reader is referied to Holmes’s System of 
SvTc/ery, Erichsen’s Science and Art of Suigery^ and Gross’s 
System of Surgeiy 

Suigical affections may be divided into two gieat classes, 

— those which are the result (1) of injuiy and (2) of disease 

I Injuries 

Befoie pioceetlmg to the consideiation of the diffeieiit injuues Shock 
it will he necessaiy to say a few words ahout the geueial condition 
termed slmic oi collapse, which supeivenes after a severe injury 
Caie must be taken not to confound this state with laintness 01 
syncope from loss of hlood Undoubtedly 111 many cases both con 
ditions aie piesent Syncope from loss of hlood is considered 
below Syncope fiom mental emotion dilfeis fiom shock in dcgiee 
only In shock the patient is pale, and bathed in cold clammy 
peispjxaiion , liis sensibility is blunted , lus ;pulse is small and 
teeblo , he is unable to make any active cxeition, but lies in bed 
mdifteient to exteinal circumstances, and can only bo loiiscd ivitli 
difficulty , he frequently complains of a feeling of cold , and he 
may have a distinct shivering or iigor These symptoms may 
continue for some horns , the fist evidence of impiovement is that 
he shifts his position m bed and complains of the pain of the 
injury which has caused the condition The pulse becomes stiongei, 
and he then passes fiom the state of shock into the condition ot 
reaction If the impiovement continues lecovery will take place, 
but if it is only transient the patient will sink back again into 
a drowsy condition, which, if it peisists, will cud in death In 
seveie cases there may he no reaction , the patient then guduallj- 
becomes weaker and weaker, his pulse feeblei and feebler, till 
death ensues Shock is due to an impression conveyed to tho 
central nervous system by an aflerent nerve of common or special 
sensation This impression produces a change in the medulli 
oblongata, by which the neive centios aie so affected that a paitial 
paralysis 01 paiesis of the voluntary and involuntary muscular 
fibres m the Dody takes place In consequence of the change m 
the voluntaiy muscles the patient is unable to lift his arm or moi a 
his leg, the lespmatoiy functions are peiformed wearily, and the 
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muscle of the heart contracts feebly , the muscular fibres in the 
walls of the blood-vessels lose then tonicity and the blood-vessels 
dilate , the blood collects in the laige venous tranks, more especi- 
ally of the abdomen , the vessels of the skin are emptied of blood, 
giving rise to the marked pallor Two of the gieat causes that 
keep up the normal ciiculatiou of the blood through the body aie 
in paitial abeyance the heait has not sufficient eneigy to eontiact, 
and there is not a sufficient quantity of blood passing into it fiom 
the blood vessels The heart heats feebly (1) because its nervous 
eneigy is lowered, and (2) because it bas not a snfiicient quantity 
of blood to act upon An understanding of these facts gives the 
general indications for tieatment, — (1) evtemal stimulation ovei 
the heart by mustard poultices oi tmpentine stupes , (2) elevation 
of the limbs, to cause the blood to giavitate towaids the heait , 
(3) manual pressure on the abdominal cavity fiom below upwards, 
to encourage the flow of blood from the dilated abdominal veins 
into the heart These different measuies may be supplemented 
by the administiation of stimulants by tbe mouth, or, if the patient 
cannot swallow, by subcutaneous injection of a diffusible stimulant, 
such as ether or ammonia In syncope or faintness from mental 
emotion tbe weakened heait cannot drne a sufficient quantity ot 
blood to tbe biaiii , the patient feels dwzy and faint and falls down 
insensible The condition is a transitory one, and the lecnmbent 
postme, assisted if need he by elevation of the limbs, causes the 
blood to giavitate to tbe heait, which is theieby stimulated to 
contiaction , a sufficient quantity of blood is then dnven onwaids 
to the hiaiii, and the insensibility passes ofiT If the patient is in 
the sitting posture when be feels faint, the bead should be depressed 
between the knees, which wall cause the blood to lUsh to thebiain, 
and the faintness will pass off 

With few exceptions the soft parts are fieely supplied with blood 
vessels, and as a preliminaiy to a consideiation of tbe different 
foims of injuries it will be well to say a few words about biemorrbage 
or bleeding If a blood vessel is torn oi out across, tbe blood within 
it escapes, either exteinally on to the clothes or floor, oi, in the 
case of a suboutaneons innuy, into the tissues, giving rise to 
ecchymosis Cessation of the bleeding may take place m conse- 
quence of an arrest of the hsemorrhage either by nature’s effort oi 
by tbe adoption of artificial means by the smgeon The loss of 
blood may be so great that the heart’s propelling power is weakened, 
and in this way the natiiial arrest is assisted But tlieie is alwajs 
a danger that with the arrest of tbe limmorrbage the heart’s action 
may lecover its powei and the bleeding recommence In ariesting 
bsemoiihage tempoiarily the chief thing is to press directly on tbe 
bleeding pait The pressuie to be effectual need not be seveie, but 
must be accurately applied If the bleeding point cannot be reached, 
the pressure should be applied to the mam aitery between the 
bleeding point and the heait In small blood-vessels piessure will 
be sufficient to ariest bsemoiihage permanently In large vessels 
it IS usual to pass a ligatme lound the vessel and tie it with a leef 
knot Apply the ligature also, if possible, at tbe bleeding point, 
tying both ends of the cut vessel If this cannot be done, the 
main aitery of the limb must be exposed by dissection at tbe most 
accessible point between the wound and tbe heait, and there hga- 
tured Hsemorrhage has been classified m three vaneties — (1) 
primary, occuuing at the tune of the injmy, (2) leactionaiy, or 
within twelve hours of tbe accident, during the stap of reaction , 
(3) secondary, occurring at a later pexiod, and caused by unhealthy 
processes attacking the wound and giving rise to ulceration of the 
coats of tbe blood-vessels In tieatmg these diffeient varieties the 
principles alieady laid down hold good In eases of severe bsemoi- 
rhage the patient siiffeis from sjneope owing to loss of blood 
Syncope fiom loss of blood is to be tieated on the same principles 
as those already laid down for shock But in addition it may be 
necessary m cases of severe baemoiihage, in which much blood has 
been lost, to introduce into the circulation fluid which will give 
the heait something to act upon Blood diawn dueetly from the 
arm of a healthy person, and introduced through an openmg in the 
vein of the arm, has frequently been made use of The tendency of 
tbe blood to coagulate when brought in contact wuthfoieignmattei 
has led to the adoption of ingenious instalments to avoid this 
danger Some surgeons have used defibrinated blood, and otheis 
milk The opinion is at piesent gaming giound that a nutnent 
fluid is unnecessary, and that all that is required is to intioduce an 
aseptic neutial fluid at the temperature of the body which bas no 
tendency to cause coagulation of tbe blood with which it mixes A 
saline solution, composed of 75 per cent of common salt in die 
tilled water, fulfils all these requirements , 4 to 6 oz are generally 
sufficient Becent expeiiments have been made by which blood 
diawn fiom the arm of the giver is mixed with a solution of phos- 
phate of soda This admixture pi events the Wood fiom coa^at- 

ing, and it can he introduced into the blood-stieam with safety 

In a recent contusion careful pressure should be applied, mth 
cotton wadding fixed in position with a bandage The aim is to 
pi event ecchymosis and to hasten the absorption of the eflused 
blood after it has escaped into the tissues Accurate pressure fulfils 
these ends more perfectly than the commoner application of cold 


'The procedure for tbe treatment of an open wound is— (1) aiiest Woimd 
of hsemorrhage , (2) removal of any foreign bodies in the wound , treat- 
(3) caieful apposition of its edges and suifaces, — tbe edges being best ment 
1)1 ought in contact by tbe use of borse-bair stitches, the surfaces 
by carefully applied pressuie, (4) fiee drainage of the wound to 
prevent accumulation either of blood oi of serous effusion, winch 
may be done— (a) by leaving the dependent corner open, or (5) by 
mtiodueing a drainage-tube, a skein of catgut, or a skein of horse- 
hair , (5) avoidance of putrefaction by the use of antiseptic pre- 
cautions , (6) peifeet lest of tbe pait by appiopmte means during 
tbe cure These methods of tieatment require to be modified foi 
wounds in special situations and for those m which there is much 
contusion and laceration In punctured wounds free drainage is 
of piimaiy importance WhcE a special poison has enteied tbe Poisoned 
wound at the time ot its infliction or at some subsequent date tbe wounds 
following dangers have to be combated — (1) an intense luflamma 
tiou m tbe wound itself and sinionnding parts , (2) inflammation 
of the lymphatic vessels leading fiom it , (3) inflammation of the 
lymphatic glands , (4) blood poisoning of tbe general cii dilation 
One of tbe commonest poisons is that connected with wound putre 
faction , of others some are tbe lesiilt of diseased action in the lower 
animals, e g , hydrophobia, whilst some aie special diseases m man 
These diseased conditions are at tbe piesent time being carefully 
studied, and the obaeivations all tend to one conclusion, that 
they are due to specific oigamsms which have found entrance into 
the diseased ammal or man, and, finding theie a suitable nidus loi 
their growth and development, have set up a specific disease If 
the surgeon is accidentally wounded in operating on the living 
subject, 01 tbe pathologist m making a post mortem examination, 
the poison may pass into tbe wound and give use to one or moio 
of tbe symptoms already indicated Theie can be no doubt that 
these special poisons,^ which aie spoken of as pathogenic or infect- 
ive, are in some way associated with low foims of plant life, ami 
that in tins they resemble the poison of putrefaction If the opei atoi 
13 in good health the poison -^1 generally have little effect , if he 
is in bad health the efiect may be very severe We do not yet know 
in what cases bad results aie to be expected Tbe great point in 
eveiy doubtful case is to purify the wound tboiougfly with some 
poweiful antiseptic, so as to destioy tbe poison at tbe point of 
inoculation If the poison escapes tbe germicidal action of tbe 
antiseptic used and entem tbe system, tbe patient should be stimu- 
lated, as tbe poison exeieises a depi essing action For hydrophobia 
no cure is at piesent known Expeiiments aie, bowevei, now 
(1887) being made by Pastcui wluch will tliiow' some light on 
this dieadfm disease 

Bums aie dangeioiis accidents in young children and in old people Bums 
when the aieas affected aie laige, and when they aie situated over 
the cavities of the body Tbe patient may die of shock soon after 
tbe accident, of deep-seated inflammations coming on duringthe stage 
of leaction, oi of hectic, which in all probability is a foim of chrome 

5 y{enua associated with piofuse disohaige fiom the wounded surface 
0 prevent death from any of these causes stimulating treatment is 
necessaiy It has long been known that it is impoitant to keep 
tbe an from tbe wounded surface, and antiseptic diessmgs must be 
used to pievent tbe access of oi^msma to it When the skiu is 
destroyed to any great extent contraction is apt to take place, 
followed by defoimity Care must be taken during tbe piocess of 
cuie to prevent tins, by keejjing tbe limb in an extended position 
dining the tieatment of bums on tbe flexoi suifaee To hasten 
cicatiization aftei a burn m which the sbn has been destioyed 
giafts of epidermic tissue maj he planted on the granulating suiiace 
according to the method of Reverdin These giafts, each tbe size 
of a pin’s head, become fixed and from them cicatiization spreads 
over the suiface After cicatrization the tendency to contraction 
is not nearly so gieat Epidei mis gi aftmg must not be confounded 
with skin grafting, in which the grafts are of tbe wffiole thickness 
of the skin 

A bone may be broken at the pait where it is stiuck, oi it may Fracture 
break m consequence of a stiam applied to it In the foimer case 
tbe fracture is generally transveise and m the latter moie or less 
obhque in direction The fully developed hone is hioken fairly 
across , the soft bones of young people may simply be bent — “ qr cm 
ahclc" 01 “mllow" fracture Fiactuies aie eitbei simple or com- 
pound A simple fiactuie is analogous to the contusion or sub- 
cutaneous laceration in tbe soft paiis , a compound fracture is 
analogous to the open wound in the soft paits Tbe wound of the 
soft parts in tbe compoiuid fiactiire may be caused either by the 
same foice which has caused the fiactuie, as iii the case of a cait 
wheel going over a limb, fiist wounding the soft parts and then 
fraetming the bone, or by the sharp point of the fiactured bone 
coming through the skin In either case there is a comnnmieation 
between the external an and the injured bone As some years 
elapse before tiie epiphyseal extremities of the hone become united 
by osseous deposit to the shaft, external violence may cause a 


1 For their classification, as yet veiy imperfect, consult Ziegler’s Pathological 
J-naiomy (trails by Macalistei, London, 1883 84) 
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separation of tlie epiphysis fiom the shaft This vaiiety of fiac 
tiue is teimed a diastasis When a bone is hroken theie is geiiei 
ally distortion and pieteinatural mobility, inability to use the bmb, 
ami pam on piessuie ovei the fiactmecl pait In the inajoiity of 
fiactiires theie is also eiepitus,— the feeling elicited nheii two 
osseous suifaees aie lubbed togethei When a hone is bent, oi 
when a diastasis has octuired, theie is no eiepitus It is also 
absent in impacted fiactuies, in which the broken e-^tiemities aie 
tlnreii into one anotlier In cider to get hrm osseous union in 
a ease of fracture the gieat points to attend to aie accuiate ap 
position of the fiagnients and complete lest of the hroken hone 
Accuiate apposition is teimed “setting the fraotiue”, this is best 
done by the extension of the hmh and coaptation of the bioken 
surfaces Complete lest is attained by the use of appiopiiate 
splints As a rule it is of gieat importance to command the joint 
above and below the seatoT fiaotuie In cases of fiactureneai a 
loint, m w'hich veiy commonly a spbntenng of the bone into the 
joint has taken place, moie especially in those cases in 'which 
numeions tendons in their tendinous sheaths have been stretched, 
if the surgeon forgets that there may be effusion into the jomt and 
the tendinous sheaths, and that this effusion may foim hbious 
tissue leading to stiffness of the joint and stiffening of the tendons, 
the result, more especially in old people, TVill be a peimanently stiff 
joint OI peimanently stiffened tendons Caie must be taken in 
such instances by gentle passive movement dimng the process of 
cure to keep the joint and tendons fiee from the fihous foimation 
To take a common example,— in fiactme of the ladius close to the 
•vviiat joint, it IS necessaiy to apply appropiiate splints to keep the 
bone at lest, and to aiiange them so that the patient can move his 
fingers and thumb to pi event stiffness, and the splints must be 
taken off occasionally in order to mo-v e the vnist jomt gently If, 
howevei, the splints extend to the points of the fingers and aie 
kept on for some iveeks mthout removal, the consequence is a 
noimal radius and a useless hand Instances occasionally occui 
lu ■which non-union results, eithei from, want of foimative powei 
on the pait o£ the individual or m consequence of impioper tieat- 
ment by the snigeon I'm the tieatment of this comhUon tlie 
leadei is referied to one of the systematic works mentioned above 
Tor fiactmes of tho cianiuni see below, p 688 
Treat- There is no form of injury la which the truth of the principles 
mentof fiist advocated by Listei has been more prominently biouglit 
com- forward than m compound fractuies When such an accident 
pound occuis fiom direct violence the soft paits aie geneially much 
fractures ciuslied and the bone is fiequently comminuted When a bone is 
bioken fiom indirect violence -Idie fiactme is frequently oblique 
and tho sharp point of the bone piojects though tlie skin In 
such a case the injury is, as a inle, not so seveie Poiraeily com- 
pound fiacturea w eie the diead of the smgeon septic infinminatiou 
occiuiing in the wound reached the open medullary cavity of the 
bone, and the open blood-vessels of the bone gave easy access to 
the causes and piodncts of the inflammation mto the general hlood I 
stieam, giving use to pyiemia It is not asseited, howmver, that 
this accident always oecniied In a case of compound fiactme the 
wound should be at once covered with a towel tlioioughly soaked 
in a five pei cent solution of puie caiboUcatid And, if some tune 
elapses befoie the aiuval of a smgeon, moie of the solution must 
be pomed upon the tow el, which should be kept thoiouglily soaked 
After the iiactiire is set it will probably be necessaiy to inject the 
solution into tixe inter&ticeb of the wound, ovei which an efficient 
antiseptic dressing must be applied When the injiuy is so seveie 
that it is impossible to pieserve the limb, amputation is the only 
resource It is often a difficult thmg to say when the surgeon 
should amputate The question will fiequently be settled by a 
consideiation of the general cucumstauces and siuioundings of the 
patient, and no definite lules can be laid down Speakmg in general 
terms, aiiaitifieial substitute may take tbe place of the lowei limb, 
but no aitificial substitute can ever efficiently tike the place of the 
uppei limb , and tbeiefoie suigeons will inn some iisk in attempt- 
ing to save an uppei limb which they will not do m treating an 
injniy of a lowei limb 

Jomt Theie are three principal types of joint injury— (l)spiain or strain, 

injury in which the ligamentous and tendmons stiiictures aioundthe joint 

are stretched and even laceiated, (2) contusion, in which the 
caitilagmous suifaees of the opposing bones m the joint are driven 
forcibly together , (3) dislocation, in wkeh the aiticular surfaces 
aie sepaiated fiom one another , in this last injury the hgamento-us 
capsule of the joint must be tom to allow the accident to occni 
Jomt stiength may be classified anatomically under tlnee heads— 

(1) ligamentous, due to the ligaments binding the bones together , 

(2) osseous, due to the shape of the bones foimwg the joint , (3) 
museulai, due to the muscles surrounding the joint Ligamentous 
stiength piedisposes to spiains, osseous to contusions, and muscnlai 
to dislocations A joint is frequently saved fiom mimy in conse 
quence of the relative weakness of a bone near it The ankle joint 
is saved by the weakness of the fibula, the wust jomt by the weak- 
ness of the ladius, the steino clavicular joint by the weakness of 
the clavicle , the fiactuie of the bone preseives the joint from 
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injury The tonicity of the muscular structures aioiind a joint 
often prevents a dislocation, the j)atient being prepued foi the 
violence to W'hich his joint is subjected The osseous strength ot 
a jomt will depend veiy much on the position oi the limb at the 
time of the accident 

When a joint is spramed or contused thei e is effusion into it and 
mto the stiucturcs around it In such cases accuiately applied 
pressure will prevent efiusion, and along with gentle passive exei- 
cise and lubhing will prevent subsequent stiflness When a joint 
IS dislocated it is of impoitante to lestore the bones to then noiroal 
position as soon as possible alter the accident Within the last 
lew years, in seveial dislocations, the tieatment by extension of 
the limb and forcible pressure of the bones back into then noimal 
position has been given up, and a method oi tieatiaent at one time 
in use in the Piench schools has been revived by Di Bigelow of 
Boston, Mass , who has pointed out that with less foiee and theie- 
fore less mjiiry a dislocated joint may he reduced by manipulation 
The great pnnciple at the root of this treatment is to manipulate 
the limb so as to causa the dislocated bone to pass back into its 
normal position by the same path by which it left it In com- 
pound dislocations the same precautions must be attended to as in 
compound fiactmes 

II Peocess oe Ebpaie 

Aftei an injury certain changes take place, which, if kept within 
bounds, teiminatem lepaii, in othei woids, in a lestoiation of the 
injured pait to a condition as neaily as possible noimal When 
the mjuiy is seveie the restoiation may fall fai slioit of the noimal 
The leco very may take place with veiy little pam oi discomfoit 
even m seveie mjuiics Eloquently, however, as the lesult eithei 
of impiopei tieatment on the pait of the suigeon oi ot ieebleness 
on the pait of the peison injured, local uneasiness and a general 
feverish condition ause, which interfeie with tho lieamig When 
these evil lesnlts follow, a local death ot tissue in a gieatoi oi less 
degiee is observed Tluee foims of local death have been desciibed Forms of 
—(1) suppuration oi the formation of pus, (2) ulceiatioii, or the local 
formation of an ulcer , (3) moitification, oi the loimatioii of a death 
slough These thiee piocesses um iinperceptihly mto one anotliei 
They aie not distinctly separable fiom one anothei, and they veiy 
fiequentlji occur togethei It is to be noted that the piocess of 
repair and the local death which inteifeics with a painless lepaii 
diffei only m degiee As a general rule, in the tiuly subcutaneous 
wound of tissue, he it tho soit parts or bone, tlie changes that tala 
place ending in its lepaii aie simple and uncomplicated , it is in 
the open wounds of the soft paita and in compound fiactures of 
bone that comphcations aiise 

In oidei to understand this piocoss, it will be best to take aftepau 
simple injmy, such as a clean cut As the result of the passage of of an 
even the shaipest laiife tliiough the tissues a micioscopic laceration moised 
along tlie line of the inciaon must ocoiu The skin, subcutaneous wound, 
fat, fascia, and muscle aie divided These paits being vaseulai, 
bleeding takes place fiom the cut vessels Let us suppose that tho 
bleeding has ceased, and that the surfaces and edges of the wound 
aie not brought into contact Tho letiactile power of the tissues, 
when they aie divided, necessaiily pioduees a tiench-shaped gap 
It tho sides of this gap aie watched a weeping ot a stiaw-colourod 
fluid will bo ob&eived, which, when examined undci tho nucioscope, 

IB seen to have corpuscles floating m it The fluid is the liquoi 
sangvums of the blood, and the coipustdes aie the blood coipuscles 
In tlie blood as it cuciilates thioiighout the vessels m the body, 
the yellow oi led blood corpuhcles aie gieatly iii excess of the 
white 111 tlus fluid tho white blood coipuscles aio veiy uumeious 
Caieful obseivatiou, witli the aid of a sufficiently powerful micio- 
scope, vnll show the fomation of fmo libiils of a solid substance, 
which giadually extend ovei the field, this fibrillation takes its 
stait fiom the white blood coipuscles The effusion has coagulated 
A soft solid— fibiin— IS foimed, wdncli giadually contiacts, and 
a deal fluid escapes, tins is the blood seuim Toictuinto tho 
vvound,— m consequence of the injury tho smallci blood-vessels 
dilate, their walls aie thinned, and a stasis oi stoppage of tho flow of 
blood within these vessels takes place The stasis is caused by the 
injury to the vessel walls, rendeimg the blood coipuscles moie ad- 
hesive The aiculation is going on m the vessels beyond the area of 
sfcisis The blood m a state of stasis acts as an obstruction, and con- 
sequently theie IS an increased piessuie on the inner surface of the 
thin walls As a lesult the fluid part oi the blood oi liquor sanguinis 
and the coipiusculai elements of the blood escape mto the tissues 
and on to the surface of the wound On this surface and m the 
ftssue next the surface a clotting takes place, and libiui is formed 
f he sur&ce of the wound becomes glazed, and as tho fibiin contracts 
the hlood serum oozes out upon the wound surface and escapes The 
glazed suifacG then becomes vascular , new blood-vessels aie formed 
in it, and thiough these a circulation is set up continuous with 
the ciiculation m the hkod vessels aiound If the surfaces of the 
gap aie now biought into gentle contact, the blood vessels on tho 
two surfaces wiU unite At first the uniting tissue is very succu- 
lent and vascular, and further changes must occur befoie the uniting 
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medium is conbolidated This is effected by tbe formation of fibious 
tissue in the deeper parts of the uniting medium and by the forma- 
tion of epithelial tissue in the moie superficial paitsTcheie the skm 
IS divided Along with these changes the uniting medium becomes 
less vascular, and a lineai scar is the result 

This IS tlie case of an incised viound in which the surfaces are 
not brought at once into contact If, hovvevei, this is done, the 
same changes take place, and m a small wound no untovvaid results 
need follow But m a w ound of some sme theie is dangei m bimg 
mg the edges of the wound into coutaet In consequence of the 
diileienee in the letiactile powei of the diffeieut tissues that aie 
dn ided, it may be impossible to biing the deeper parts into accuiate 
contact The patient will complain of local pain, accompamed by 
a thiobbiiig sensation, show mg that an accumulation of seiuni has 
taken place If a stitch is removed, the serum will escape and the 
local uneasiness disappear If, howeva, no relief is given, the le- 
tained seinm, pressing upon the suiionnding tissues and acting as 
a foieign body, will cause efiusion ol moie seium The white blood 
coipnscles will pass from the vessels in large numbeis, will die, and 
piuctically a cemetery of white blood corpuscles will be foimed , 
it a stitch 13 then lemoved a cieamy fluid escapes This fluid is 
termed “pus ” Once the tension is leheved, the local uneasiness 
disappeais, hut the wound cannot then heal hy pi imary union 
The walls of the cavity must again become glazed , vascularization 
must take place , and, as the walls of the cavity gradually come 
togethei by contiaction, fibious tissue is formed This is union hj 
second intention 

The collection of white blood coipnscles floating in the effusion 
and eventually forming pus is termed an abscess Pus may also foim 
amongst the tissues aftei a blow oi othei injury As tbe result of a 
blow a certain aiea of tissue becomes congested, and effusion takes 
place into the tissues outside the vessels , the effusion coagulates 
and a haid biawny mass is foimed This mass softens tovvaids 
the centre , and if nothing is done the softened aiea giadually 
increases in size, the skin becomes thmned over it, the thinned 
skm loses its vitality, and a small slough is formed "When the 
slough gives way, the pus escapes Such shoitly is the history of 
an acute abscess uiidei the skm, and the evplanation generally 
given IS that a local neciosis or death of tissue takes place at that 
pait of the inflammatoiy swelling farthest fiotn the normal ciieu 
lation When the dying process is very acute death of the tissue 
occurs en wisse, as m the ooie of a hoil or m the slough in a 
carbuncle Sometimes, however, no such evident mass of dead 
tissue is to be observed, and all that escapes when the skin gives 
way IS the creamy pus In the latter case tlis tissue has broken 
down 111 a molecular form , in the foimer case it has bioken dowu 
en masse Aftei the escape of the coie oi slough along with a 
ceitam amount of pus, a cavity is left, the walls of which become 
lined with lymph The lymph becomes vascular, and receives the 
name of granulation tissue The cavity heals by second intention 
Pus may accumulate in a noimal cav%, such as a jomt oi buisa 
It may also be met with in the cranial, thoiacic, and abdominal 
cavities In all these situations, if the diagnosis is clear, the 
principle of treatment is fiee evacuation of the pus, and in joints 
and in the peritoneal and pleuial sacs washing out the canty at 
the time of opening, free diamage, and careful antiseptic treatment 
duimg the subsidence of the mflammatoiy pioeess The tension is 
lelieved by letting out tbe pus If the aftei -dramage of the cavity 
IS thorough the foi matron of pus ceases, and the serous dischaige 
fiom the inner side of the abscess wall gradually subsides , and as 
the cavity contiacts the dischaige becomes less and less, until at last 
the chainage-tube can be removed and the evtemal wound allowed 
to heal The laige collections of pus which foiiu m connexion 
wuth disease of the vertebrie in the cervical, doisaJ, and lumbai 
regions aie also now treated by free evacuation of the pus, with 
caieM antiseptic measuies In all cases caie should be taken to 
make the opening as dependent as possible m older that the diain- 
age may he thorouglily efficient If tension occuis after opening 
hy tbe blocking of the tube, oi by its impeifeet position, oi by 
its being too shoit, theie wiU be a renewed formation of pus 

When a consider able portion of tissue dies in consequence of an 
injiiiy, the death taking place by giadual bieaking down oi dis- 
integration, the process is termed ulceration, and the lesult is an 
ulcei As long as the original cause which formed the nicer is at 
woik, the gap in the tissues becomes laiger and laiger Suppose 
that the nlceiative process is going on and the nlcei is spieading 
The ulcei is then pauiful and the parts around aie inflamed 
Eemove the cause by appropriate treatment and the neciotic process 
ceases, the shieds of tissue are cast off, the ulcer giadually cleans, 
the inflammation subsides, the pain disappears the nicer becomes 
a healing ulcer. The surface of the gap becomes glazed, and those 
changes take place in it which have already been described as 
occuirmg in an open wound The gap graduEdly contracts m size 
Round the edges cicatrization cccuis, leaving a scar oi cieatnx 
Within the last few years the process of cicatiization has been 
hastened by planting on the gianulation tissue small grafts of 
epidermic tissue in the maimei alieady described (p 681) Theie 
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can he little doubt that the growth of an nlcei, as w'ell as the 
dismtegiating piocess ivhich precedes its foimation, is closely 
associated with the multiplication of low foims ot plant iite in 
the decaying tissue By destroying these oiganisms with some 
poweiful antiseptic the destructive process m ly be checked Since 
these organisms live on decaying mattei, they are teimed “sapro- 
phytic” The healthy tissues aie antagonistic to then growth, and 
any tieatment which lenders the tibsues aiound the gap healthy 
will inteifere with then furtkei development The entrance ot 
those oigamsnis into a wound made by the suigeon, if they find m 
it a suitable soil for then development, is undoubtedly also a feitik 
cause of suppuiation in wounds But it must be distinctly reraem- 
beied that any means which aie adopted to keep the injined tissues 
in a healthy condition inieifeies with the giowth of these sapro- 
phytes as directly as if the surgeon used some antiseptic substance 
which destroyed them What lelation obtains between a local 
neciotic piocess, such as the foimation of a boil with its ceutial 
slough, situated necessaiily in the fiist instance under the skm, or 
the equally necrotic piocess, the foimation of pusm a subcutaneous 
abscess, and these low foims of plant life 2 Theie can be no doubt 
that by the injection into the tissues of a powerful niitant these 
neciotic changes can be induced without the inteivention ot 
oiganisms Professor Ogstou and Mi Watson Cheyne have also 
shown that miciococci are present in the gieat majoiity of acute 
subcutaneous necrotic inflammations, as they are commonly met 
wuth in the human body Heie the question at piesent lests The 
opinion of the piesent wiitei is that in all probability the} aie the 
cause of the neciotic piocess It is not asseited that they aie the 
cause of the piimaiv mflammation, which need not go on to 
necrosis , hut the piobability is that they find in the inflamed area 
a nidus for then ^owth and development It is not known how 
they cause it, whethei by duect action upon the tissues or by 
irritating products foimed duiing their giowth The oiganisms 
desciibeu by Ogstou and Oheyne have a lile history and requne 
conditions for then existence and development different fiom those 
demanded by the sapiophytie organisms already described To 
leach the subcutaneous area of inflammation they must pass by tlie 
blood-stieam, and must be able to exist in the living blood They 
aie probably associated with the infective class of organisms In 
some suppurations at the piesent moment, such as acute suppurative 
peiiostitis, the formation of pus under the periosteum connected 
with bone, a suppuration within the medullaiy cavity of a bone 
called osteomyelitis, and in acute uLeiative endooaiditis, the oigau- 
isms met with aie undoubtedly infective We do not know exactly 
how they enter the blood stieam, but we know that they can live 
in it, and that the occmieiico of these diseased conditions is un- 
doubted!} a local effect dostly connected with blood-poisoning 

A portion of the body may die in consequence eithei of an intense Mortifi- 
inflammation or of a cutting off of the hlood-supply Besides these cation or 
two distinct varieties there is a great intermediate group of eases in gangrene 
which both causes may be at woik A compaiatively slight injmy 
affecting a poition of the body impeifectly supplied with mood may 
give use to an inflammatory condition which in a healthy pait 
would he easily checked, but winch in consequence of impel feet 
nutiition may end in moitiflcation Whilst the pressuie of a tight 
boot in an old peison with atheromatous vessels can give rise to 
mortification, the same pressuie lu a healthy person would give rise 
only to an evanescent redness Probt-bite is a localized death of 
a portion of the body which has been exposed to prolonged cold 
It may attack the fingeis oi toes The death may oocui duectly 
without any mtermcdiate leactionaiy inflammation, oi it may follow 
an excessive leactioii The rule of tieatment in all cases of gangieno 
m which there is a tendency to death is to keep the pait warm by 
layers of wadding, but to avoid all methods which huny tlie 
retuinmg circulation, because any such inciease would be followed 
by excessive leaction, which in its tmn m a part alieady weakened 
would he followed by secondaiy death When the pait is dead, 
envelop it m antiseptic wadding to prevent putzefaction , wait 
until the line of demarcation between the living tissues and the 
dead pait is evident, and then, if the case permits, amputate at a 
highei level In spieadmg gangrene in which sepsis is piesent, 
and in whicli no line of demaication forms, the best chance foi the 
patient — at best a pool one— is to amputate high up in sound 
tissues In these cases the blood is geneially poisoned, and if the 
patient recovers fiom the primary shock of the operation a letiuii 
of the decaying process may attack the stump, and cany him off 

III Diseases 
1 Diseases of Blood vessels 

An aneurism, ui so far as we have to deal with it at piesent, may Anenr 
he defined as a sac comniimioatuig with the lumen or an aitery ism 
The sac-wall may he foimed of one oi more of the ai'terial coats 
which have become dilated The tissues around, being condensed 
and being moie oi less adherent to the sac wall, strengthen and sup 
port it The dilatation of the aiteual coats is generally due to a local 
weakness, the lesult of disease The diseased condition is almost 
always a chionic form of inflammation, to which the name atheroma 
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IS s^iven In some instances the local 11631111633 may be due to false aneunsna In puinaij false aneurisms, on the other hand, ne 
«ia injmy hiuising oi laceiatmg the Yessel and injuring its internal hare to deal with a wounded vessel in which the blood, instead ot 
coat When an arteiy is wounded and when the wound in the being pomed out externally, is pouied into the tissues, and is 
skin and superficial stiuctm es heals, the blood may escape mto the piactically a (chrome) bleeding point , the piinciple of tieatment is 
tissues In this case it displaces the tissues and hy its piessure to open the sac, turn out the clots, and ligatme the arteiy ahoie 
causes them to condense and loim the sac wall The coats of the and below the bleeding point 

vessels, more especially when they are diseased, may be torn fiom a The veins aie liable to inflammation {‘pTileliUs) When tins occius Diseases 
severestiam,andthebloodwilltheneseapeintothecondensedtissues the blood in the vein is liable to coagulation, foiming a clot oi of veins 
foiming the sac-wall When one or moie of the vessel coats form thrombus, which, if displaced fiom its onginal position, eithei 
the sa.c there results what is called a tue anew ism , in those in makes its waj as an embolus towaids the heait and is there ai tested, 
stances m which the sac wall is formed by the condensed tissues oi passes thiough the cavities ot the heait into the lungs, theie 
aioiind we have npiima/y false anemism, when a true aneuiism stickmg and giving use to lung symptoms If the tliioinbus is 
buists and the blood escapes into the tissues around it, as sometimes foimed m the hsmoiihoidal plexus, it passes as an embolus by 
occms in deep seated aneuiisms, giving rise to secondaiy localized the poital system into the livei If it is formed m the left side of 
accumulation, the term secondary false aiwiimn is used In both the heart, it may pass into the laige vessels at the loot of the neck 
vaiieties of false aneurism the swelling is nioie diffuse and the and xeach the brain, giving use to symptoms of brain disease The 
pulsation as a rule is less marked than in the tiue aneunsm thrombus may he formed apart fi om inflammation of the vein wall 

The blood in an aueuiism is at first m a fluid state, and at each in conseq^uence of diseased states of the blood, as in gout and 
heat of the heart a ceitam amount passes mto the sac, catuiing its ex rheumatism, or it may form in consequence of stagnation of the 
pansion In all aneuiisms there is a tendency to coagulation of the blood-emrent due to slowing of the ciiculation in various wasting 
blood, and a blood-clot is deposited m a laminar foim on the inner diseases When a thrombus forms, absolute rest in the recumbent 
suifacc of the aneuiismal sac lu some instances this laminar posture is to be stnctly enjomed , the gieat dangei is embolism oi 
coagulation by constant additions gradually fills the aneunsmal the displacement of the clot fiom its original position Hot 
cavity The pulsation m the sac then ceases , contiaction of the fomentations m the eaily stages and belladonna ointment when 
sac and its contents gradually takes place, the aneunsm is cured the condition becomes sub-acute aie the best local applications 
On the other hand, if the blood within the sac remains fluid, the The desue is to piomote absorption of the clot The veins in the 
aneunsm will gradually moiease in size, the tissues over the lowei extremity and in the hEcmorihoidal and speimatic plexus me 
nneiuism and the sac wall wiU become thinned, and at last give liable to dilatation The condition is termed vanx The veins 
way , and death occurs fiom hsemonhage dilate with toituosity , the valves become iiicompcteiit , and the 

Treat In the tieatment of tiue aneunsm the gieat principle is to encoui condition is apt to spread In the lowei extiemity the piimaiy 
mentof age coagulation in the aneunsmal sac This can be done by lessening cause may be an injniy oi some ohstiuctioii at a highei point 

true the force of the circulation geneially or locally The general foice Geneial laxity of the tissues predisposes to the condition , occupa 

aneur of the cuculation can he lessened by low diet, rest m bed, avoid tions which necessitate much standing and alteuiatioii of heat and 

ism ance of all causes of vasculai excitement, and hy the administration cold also act as predisposing causes The tieatment consists in 

of laige doses of iodide of potassium The foice of the ciiculation giving the dilated vessel support by means of an elastic bandage oi 
can be deoieased locally and temporarily by the application of a stoclang When the condition is local and gives discomfort, the 
hgatuie to the arteiy between the aneurism and the heait oi hy vessel mayheligatuied at various points so as to cause its ohliteia- 
tlie application of piessme upon the mam vessel at a convenient tion This opeiation should not ha undertaken laslily, and should 
point between the aneunsm and the heait The geneial tieatment only be performed if the case is an aggravated one, since it is by 
Is available in all cases The local treatment by operation oi by no means devoid of risk In the hsemouhoidal plexus the disease 
compression is only available in those instances m which the is %nkTml lirniorrhovis o\ piles , many operations aie pei- 

aneunsm is so situated that the blood-vessel can be compressed oi formed for this condition, but m the great majoiity of cases the 
ligatured, as in aneurisms of the head and neck or of the extie- caiefnl use of purgatives and the admmistiatiou of cold water ill- 
mitres la ceitain aneurisms m tlie lower pait of the neck and jections mto the lectum will relieve the condition The dilated 
uppei paifc of the thorax, in which a ligature cannot be applied veins often ulcerate and give use to bleeding piles , lieie an opera- 
between the aneurism and the heait, the blood flow through the tion is often called foi, because the persistent loss of even small 
aneuiisinal sac has been diminished by the apphcation of a hgatuie quantities of blood is apt to lesult in ohronio ansemia The eii- 
to one 01 inoie of the mam vessels on the distal side of the aneui largement of the spermatic plexus is termed laricocele, and almost 
ism The blood-supply to the parts beyond the aneurism being always occuis on the left side The use of a suspensory bandage 
thus cut off, the immediate effect is mcieased pressure on the anem and cold bathmg should flist he tiled , if the disease persists, it is 
ismal sac , but, since the parts accommodate themselves to alteied often associated with mental dcpiession, and an opeiation — ^ligatuie 
oiicumstances, as the collateral blood vessels inciease m size, be at several points of the dilated vessel— should he peifoimed The 
coming the mam vessels of supply to xhe paits beyond, the onginal disease may be associated with atiophy of the testicle on the same 
channel becomes of secondaiy impoitance, the result beingadimmu- side, and this liability aggravates the mental condition and en 
tion m the size of the mam vessel and diminished blood m the sac, couiages the suigeon to operate Inflammation of the lymphatic 
encouraging coagulation and contiaetion of the aneunsmal sac vessels in the lowei limbs is often associated with mflamraatioii of 
Practically the same effect has sometimes been obtained m a per- the veins m the female after deliveiy, giving use to tlie vaiious 
manent way, as m cases of lapidly iiici easing aneunsm of the sub- forms of white leg Acute inflammation of the lymphatic vessels 
clavian artery m the loot of the neck hy amputation of the uppei and glands is also associated with poisoned wounds, and has al- 
pxtremity at the shoulder joint And within the last few yeais, ready been alluded to in connexion with injuries The use of hot 
m popliteal aneunsm, the same thing has been done tempoianly fomentations and caieful elastic pressure with rest aie piesciibed 
by the application of an elastic bandage to the hmh fiom the foot foi tieatment 

upwards to the popliteal space, emptying the blood-vessels below 2 Diseases of Bone, 

the knee, and m mis way cuttmg off the blood supply tempo Attention has already been diiected to one foim of mjiiiy to a Bone 
lauly The application of the elastic bandage is continued up bouo, viz , fiactiire A word may now be said about mflainmation diseases 
' the thigh, care being taken not to make film pressure with the of a bone and its results As a typical instance we will take a 
bandage as it passes over the aneunsm behmd the knee joint, so long bone, consisting of a shaft and two extiemities The walls of 
that the sac may not be emptied of blood If the sac were emptied, the shaft consist of dense bone, the extiemities of cancellated tissue 
the object in new would he defeated, because theie would be no The shaft of the bone is hollow, and filled with medullaiy tissue 
blood m the sac to coagulate The continuation of the bandage in In the fully developed bone the extienuties alone aie tipped with 
the thigh above the aneunsm is piactically a compiessmg agent caitilage, in tlie extremities of the hones of a giowmg peisoii 
applied to the aitery on the proximal side of the aneunsm The theie aie also layeis, termed the epiphyseal cartilages The bone 
lationale of this treatment of popliteal aneunsm, due to Dr Waltei is smrounded by a fibrous membiane teimed tha peiiosteum This 
Reid of the British navy, may, if this explanation is coriect, be said membiane is iiehly supplied with blood vessels, which ramify 
to owe its success to the fact that in it we combine the two gieat thiough it and pass, along with lymphatic vessels and neives, fiom 
piinciples which check the blood pressure locally, z e , a cutting off it into the Haversian canals in the dense bone forming the shaft, 
of the blood-supply beyond the aueurisnial sac and compiession on The deepei layers of the pciiosteum consist of osteoblastic cells, 
the main vessel on the proximal side It is to be noted that all which also line the Haveisiau canals In the undeveloped condition 
those different means of checking the blood-pressuie within the those cell elements take an active part in the giowth of the hone 
aneunsmal sac aie temporaiym their action TlLe temporaiy arrest as regards its breadth, the epiphyseal cartilages taking an active 
hy compression, the equally temporary arrest hy the application of part m its growth as regaids its length The medullary tissue m 
a ligature, m the latter case the collateral anastomosing circulation the cavity of the bone is supplied by the nutrient artery , the 
taking the place of that of the mam trunk which has been ligatuied, cancellated tissue forming the extremities receives its blood-supply 
stait the piocess of coagulation within the sac, and, the process partly from the nutiient aiteiy and partly from vessels passing in- 
heing once started, complete consolidation gradually takes place directly from the pemsteura When a bone is injured — as happens, 
Although these methods of treatment are puucipally of value in for example, m a severe bruise— the blood vessels in the periosteum 
tine aneunsm, they aio also to a certaiu extent useful m secondaiy and m. the Haversian canals become congested, effusion of liqiioi 
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sanguinis and migration of the white blood corpuscles take place, 
and a seveie gnawing pain is felt at the seat of the bruise The 
pain IS seveie because the effusion cannot escape It collects under 
the periosteum and in the Haversian canals The cell elements in 
these situations are in dated, and cell proliferation takes place 
The penosteum becomes thickened, and if the tension continues 
suppuration may occur between the periosteum and the hone The 
periosteum is laised fiom the bone , the blood-vessels passing into 
the Haversian canals aie obliterated or torn across , and the outer 
1 lyers of the hard dense bone, then sources of nutriment being cut 
olf, die The evtent of the necrosed tissue will depend upon the 
extent of the suppuiating area , if the suppuratmg area includes 
the nutrient aitery within its range, nutriment being then cut off 
flora the medullar} tissue fiom -nhich in part the deeper lavers of 
the shaft of tlie bone are supphed with blood, death of the whole 
thickness of the shaft ot the hone may occur As already stated, 
the most acute foims of suppuratne peiiostitis and suppurative 
osteomyelitis aie infective diseases, the suppmation in them being 
due to the piesence of a micrococcus If after an injury the pnmary 
inflammation is lelieved by fomentations, leeching, or incisions, 
suppuration may be pi evented, or even if, after suppuration has 
occurred, fiee incisions are made to allow the pus to escape, the 
periosteum may assume its normal position, and the area of necrosis 
he limited or necrosis be prevented altogether After a portion of 
the shaft of the bone dies, the necrosed aiea is gradually absorbed, 
hut, if the aiea is of considerable size, and more paiticnlarly 
it sepsis occurs, the dead pait is gradually sepaiated fiom the 
living, and aftei a time it becomes loose, and as a i ale has to be 
removed by opeiation If the inflammation, acute in the first in- 
stance, becomes sub acute, or if it is sub-acute from the first, then, 
instead of suppuration, the effusion undei the periosteum coagu- 
lates, whereupon lymph is formed, the pioliferating osteoblastic 
cells in the lymph take up their normal function, and new bone is 
made This mass of new bone is termed a ivode In the Haversian 
canals the osteoblasts there forming bone will render the bone tissue 
moie dense and ivory-like in consistence, to which the term sclerosis 
IS applied In some cases the osteoblastic cells in the Haversian 
canals, instead of forming bone, feed upon the oiiginal bony tissue 
which constitutes the walls of the canals The Haversian canals 
becoming enlarged, the result is a lessening of the amount of 
inorganic matter m the area affected, and a cancellation of the 
hard bone takes place This condition is called rarcfijiiig ostitis 
The rarefaction of the dense bone may persist, or the process may 
stop, the osteoblasts again forming bone and the raiehed area be- 
coming scleiosed In the cancellated tissue m the extiemities of 
the long bones, and in that which forms the mass of the shoit 
bones, such as the verfcebrie, the tarsal and the carpal bones, the 
inoiganio matter compared with the hard hone is relatively in 
smallei amount than the organic matter filling the eanceUae Heie 
as a lesult of injury the thin lamellse of hone may be cut off from 
their blood supply, and death take place If the process is acute, 
an area of cancellated tissue will die, and be separated fiom the 
sunoimdiiig living tissue as in the hard bone In consequence, 
however, of the quantity of oigamc matter, death may take place 
in a moleculai form, more nearly allied to the process of ulceration 
in the soft paits This condition is known as canes If the 
inflammatory process in cancellated tissue is sub-acute, instead 
of a moleiulai death, sclerosis of the cancdlated tissue occurs 
When the cancellated tissue is the seat of inflammation, m con- 
sequence of its close connexion and intimate anatomical relations 
with the articular caitilages, they in their turn become implicated, 
and we liave then to deal with disease of the joint In all cases m 
whieh incisions ai e made to relieve tension nndei the periosteum, 
01 in which portions of bone aie lemoved to relieve tension in the 
shaft 01 111 the medullary cavity of a bone, oi in which incisions 
are made to check the progress of inflammatoiy action in the can- 
cellated tissue, strict antiseptic precautions must be taken to pie 
vent sepsis occuiiing m the wound 

3 Diseases of Joints 

Struetuie A joint is a complicated organ, andnts integrity depends upon a 

ot joint healthy condition of the bones which form it, of the articular carti- 
lages which cosei the ends of the hones, and of the syno-sial mem- 
hiane w'hich supplies the synovial fluid that lubiicates the joint 
These different stmctuies are closely associated anatomically and 
lihysiologically, and disease beginning in any one of them wiU 
assuieclly, unless checked, gradually extend to the others The 
cartilage cor enng the ends of the bones receives its blood supply 
mainly flora the bone, and is also to a ceitain extent supplied at its 
edges by the synovial membrane The cartilage being in itself 
non -vascular, disease does not commence in it , the majoiity of 
joint diseases commence eithei m the synovial membrane or in the 
bone , as a geneial inle they begin with some slight injury of the 
joint These ininries consist of strains oi twists (of the joint) on 
the one hand and jaiimg or contnsion on the other In the lattei 
case the elastic cartilage lessens the foice of the contusion 
When a joint is strained, the ligaments binding the bones to- 


gether are stretched and the synovial memhiane becomes inflamed Sprain. 
Consequently effusion takes place into the joint, which becomes 
swollen and painful on pressure Any movemerit of it is painful, 
and all the muscles aiound it are rigid In a healthy person appro 
pmte treatment— lest, hot fomentations, and gentle elastic jnes 
sme — will cause tire fluid within the joint to be gradually absorbed, 
after which the jomt can be restored to its normal condition When 
the inflammation becomes snb-acute the pain disappears, and unless 
the joint is kept quiet by appropriate splints the condition is veiy 
apt to become chronic , that is, the joint becomes swollen and 
the movementa are restricted This condition is most persistent, 
and prolonged rest, along with countei -irntation by blisteiuig oi 
by the application of tincture of iodine, is necessary before the 
effusion subsides The joint may remain weak foi the rest of the 
patient’s life Fibrous adhesions may form and pi event fi ee mo\ e- 
ment A joint in such a condition is always liable on the slightest 
mjmy to have a return of the effusion in an acute or siih acute 
form These are the chief consequences of a stiain m a healthy 

S n In a weakly pason the primary strain may entail a vei} 
ent result The sjnovial membiane may undergo gelatinous 
or pulpy degeneration, and, although it is improbable that this 
condition is associated with the tubereulai diathesis m all cases, 
there ean be no doabt that in veiy many the degeneration of the 
synovial membrane is tubercular in chaiactei Tne tuheicle bacil- 
lus has been found m the thickened membrane A joint in this 
condition swells , the enlaigement, although it may he due m part to 
effusion into the cavity of the joint, is mainly caused by the thicken- 
mg of the synovial memhiane, which has a peculiai doughy semi- 
elastic feeling The movements of the joint are restiicted, though 
httle pam is complained of If it is an upper limb the patient 
will not use it, if a lower limb he will w'alk with a distinct limp 
The disease is a chronic one, and the joint may remain in this con- 
dition for months Rest, elastic pressure, and blistering may check 
the piogiess of the disease, but as a rule, sooner or later, and veiy 
often as the result of some slight injury, a change takes place 
On the one hand, the effusion within the joint, instead of being 
seions, becomes seio -purulent and even purulent, ow'ing to the 
foimation of pus w^itlim it If the joint is an important one, 
inflammatory lever is set up , the joint becomes intensely painful 
oil the slightest movement, and unless incisions are made to allow 
the pus to escape it passes gradually into a state of complete dis- 
oiganization Tlie cartilage softens and breaks down, so that 
gradually the cancellated bone undeineatli is exposed A similar 
change takes place in the opposing cartilage It is destroyed in 
its turn and the hgaments binding the bones together are softened 
and lose then elasticity, so that the joint can be moi ed in abnoiinal 
directions A giating sensation can be felt when the cancellated 
bony surfaces aie lubhed together Along with these changes 
within the joint, foci of inflammation foim in the soft tissues 
aiound it These mflammatoiy areas suppurate , the abscesses 
buist into the jomt, the skin over them gives way, and com- 
muincation is established between the external an and the cavity 
of the joint Through this channel the causes of putiefaction 
reach the cavity, and complete disoiganization of the pait accom- 
panied by sepsis occurs Should the joint be an impoitant one, 
a condition termed hectic is set up If the discharge is allowed 
to continue, a gradual wasting takes place, which sooner oi later 
ends in the death of the individual, unless the suigeon eithei re- 
heves the tension by free incisions, or excises the joint, or amputates 
the limb Alter disoigamzation has occuned, if the inflammatoiy 
process ceases, anchylosis of the ) omt may i esult But, if the j omt is 
freely drained and kept at rest, the inflammation wull subside, and 
the gianulation tissue on the two opposing surfaces will unite and 
a fibrous formation take place The piocess may stop there, oi the 
fibrous tissue may he gradually transformed into bone Osseous 
union has taken place between the hones forming the joint In 
many cases this is what tlie surgeon aims at, and it is of gieat 
impoitance to keep it constantly in view and to place the joint m 
such a position that, if anohjdosis does occui, the limb may be as 
useful as possible This lesult is only attained after prolonged 
treatment, and, if the patient’s strength is unequal to it, it will 
he necessaiy to excise the affected joint or to amputate the limb 
Suppuration sometimes occurs within a joint without any previous 
pulpy degeneration of the synovial membrane, either as the result 
of a wound or fiom septic inflammation secondary to p\ffiraia, or 
m consequence of a veiy acute simple synovitis resulting fiom 
excessive tension within the joint When the synovial membrane 
IS affected wnth pulpy degeneration the vitality of the cai tilage at 
its edges, where it joins the synovial memhiane, may be inteifeied 
with the thickened synovial membrane, by encroaching on the 
articular cartilage, gradually by piessure alters the nutrition of the 
eaitilage so that it disintegiates and breaks down, and when it is 
destioyed disoigamzation of the joint ensues, as already describee! 

Should the disease assume this form, if eare is taken, and if the joint 
IS kept quiet, suppmation within it need not necessaiily take place 
The inflammation may assume a sub-acute type and fibrous anchy- 
losis occur 
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Con- When a joint has been seieielyrontnse^, separation ofthecaitikge 

tiiMoii flora the hone oceuis , effusion then takes place between the caiti- 
lage and the hone , the caitilage is cut off fi om its nutiient supply , 
iiul, unless the joint is kept at complete lest, unless the eflusion 
is absoihed) the cartilage will sooner oi later become necrosed 
The iiecioscd caitilage will give way, the bone beneath will be 
exposed, and, if the nutation is kept up, effusion, at first seious 
but soon beconnag purulent m consequence of the tension within 
the joint, will take place Changes follow in the opposing carti 
lage, which has been itself bruised by the piimaiy jar, and peihaps 
even separated tiom the hone beneath It will in its turn necrose, 
and the hone will be exposed, suppuration taking place within 
the joint The sjnovial membrane will become diseased, the liga- 
ments softened, and the evil sequence of events already described 
will ensue A joint affected in this way is easily lecognized fiom 
one in which the synovial membrane is piimanly affected by the 
absence of swelling and by the intense pain In the early stages 
complete rest should be obtained by affixing a weight to the 
affected limb This, by setting up betw een the opposed and in- 
juied caitilaginous surfaces a condition of negative piessuie, wdl 
tend to check the disease But if this plan of treatment does 
not soon cause a subsidence ol the pain, actual eauteiy mast at 
once he resorted to Contusion in which the cancellated bone is 
injiued at some distance fiom the caitilage is most commonly met 
with in young people, in whom the evtiemities of the hones aie 
not fully developed In them the epiphyseal cat Wages are nchly 
supplied with blood for the peifoimance of their physiological 
lunction, the formation of hone, and a compaiatively slight in- 
jury may cause inflammation to be set up n the bone unmediately 
m contact with the epiphyseal caitilage As in the synovial mem 
hrane when it is affected with pulpy degeneiation, this disease may 
be occasionally non 4 ubercuIar in character , but in the majoiity 
of cases, more especially when the piimary injury is very slight, 
the disease assumes the tubeioular type and tubercle is deposited 
In such cases the sjmptoms aie often, veiy insidious , the young 
patient comnlams of some slight uneasiness, or the flist thing 
to be noticed is a hmp m walking W'hen a lower limb is affected 
In the case of an upper limb the patient will avoid moving the 
affected joint As theie is no external swelling, the disease may 
be oveilooked in its eaily stages , but, if it is suspected, aud if the 
affected hmb is kept at rest, the inflammation vnU subside and 
lecovery ensue On the otliei hand, if the patient is allowed to 
use the hmb, even in an impeifect way, the tubeicular area may 
attend and the articulai cartilage become affected The articular 
cartilage does not in that case leceivertspiopei nomishmeiit it 
disintegrates, breaks down, and the disease attacks the joint Into 
tins last tubeicular mattei escapes and suppuration occuis, lesult 
ing sooner or latei in disorganization of the joint 
In recent yeais a useful limb has often been saved by excision 
of the affected joint In the eaily stages the disease may subside 
under appiopuate local tieatment, such as countei nutation, lest, 
pressiue, assisted by constitutional tieatment, such as tonics, fiesli 
.111, aud caieful dieting By these means an opeiation may bo 
avoided, and m applying such tieatment it must be remembeied 
that, while the disease itself may subside, the joint as an oigan may 
Anohy- be metiievably damaged it may become anchylosed If anchylosis 
losis OCCUIS in a flexed position of the Inp oi knee joints, the limb will 
be useless foi progiession , and an operation will be necessary in 
ordei to straighten it In the ankle joints if anchylosis occnis 
with the foot ill an extended position, the patient wall not he able 
to put his heel to the ground, and an operation will be necessaiy 
to bung the foot at light angles to the leg Do not mterfcie with 
an anchylosed joint in the lowei limb if it is in good position If 
the shoulder joint becomes anchylosed after disease, the sterno 
claviculai and aoiomio claviculai joints take up to a great extent 
the function of the anchylosed shoulder In the elbow, in what 
ever position the joint becomes anchylosed, the aim loses much of 
its usefulness and excision of the joint is pei formed in ordei to get 
a movable elbow In the wrist it may be ncoessaay to operate for 
anchylosis , but as a iiile, it the fingers aie mobile, the anchylosed 
wust does not interfere to any gieat extent with the usefulness of 
the hand 

i Venejeal Diseases 

Eela- Three distinct affections are included undei this term— gonoiihcea, 

tioiis of chancroid, and syphilis At one time these were i^ded as dif- 
venereal feient forms of the same disease, and, though gonoirlicea is now 
diseases generally held to be quite distinct fiom the other two, theie aie 
not wanting eminent authoiities, including Mi Jonathan Hiitchin 
son, who are mclined to look upon Jiancioid aud syplnhs as essen 
tiaily one aud the same disease The present waiter believes tliat 
gononheea, cluiicioid, and syphilis aie thiee distinct diseases, due 
to separate causes, which have nothing in common except then 
habitat The cause iii each case is a specific vuns, probably a 
micio-oigamsm In the case of gonorrheea the viius attacks 
mucous membranes, especially that of the urethra, in clmncioul 
mucous membianes and the skin aie affected , in syphilis the 
whole system comes unclei the influence of the poison Gonorrhoea 
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and chancroid correspond to the piocess of septic intoxication 
The oigainsms on implantation set up a local distnibance, and tlie 
products of this fermentative piocess pass into the system and give 
rise to constitutional effects, but the oigaiusms themselves do not 
pass into the system geneially In syphilis, on the othei hand, 
thereisatiue infective piocess the oiganisms pass into the genei al 
cuculation and live and multiply wheievei they find a suitable 
Indus The jomt affection commonly called “gonouheal iheu- 
matism,” which sometimes follows gonoiihcea, is m all probability 
an infective condition If this is tiiie, then in those lare casts 
gonoiihcea IS infective The chaiieioid poison may pass into the 
lymphatics and cause inflammation ot the lymphatic glands in the 
groin, gluing use to chancroidal hubo These elmical facts aie 
undoubtedly opposed to any genei alization such as that laid down 
above, and it is right to note them , hut the geneial compaiison 
between gononhoea and chancioid as non-infective and syphilis as 
distmctly mfective m its character holds good in the gieat rnajoi- 
ity of cases A further study of these qnasi-infective vaiieties of 
gonoirhoea aud cbanaoid must undoubtedly thiow light upon the 
physiological classification of pathogenic oiganisms These thiee 
affections are generally acquiied as the result of impme sexual 
intercourse , hut there are other methods of contagion, as, foi 
example, when the accoucheur is poisoned whilst deliveiing a syphi- 
litic woman, the suigeon when opeiatmg on a syphilitic patient An 
individual may be attacked by any one oi any two of the thiee, oi 
by all of them at once, as the result of one and the same connexion , 
but they do not show themselves at the same time , m otliei woids, 
they have diffeient stages of incubation In gonouheea the disease 
appeals veiyiapidly, so also m chancioid, the fiist symptoms com- 
mencing as a lule three oi four days aftei inoculation It is veiy 
diffeient, howevei, with syphilis Heie the period of incubation 
IS one lather of weeks, the avciage length being twenty-eight dajs, 
though it may vaiy from one week to eight The length of the 
period of incubation, therefoie, is the great piiinaiy diagnostic in 
the case of syplnhs 

Syphilis IS an infective fevei, and its life history may be best Syphiln, 
considered by compaiing it with vaccinia A child is vaccinated 
on the aim with vaccine Ijmph Boi the fiist two or thiee days 
nothing IS ohseived , but on the fointh day lodness appeals, and by 
the eighth day a chaiacteiistic vaccine vesicle is formed, which 
binsts and fiees a dischaige, w'hioli dues and forms a scab If on 
the eighth day the clear lymph in the vesicle is intioduoed at 
anothei point lu the cliild’s skm, no chaiactemtic local effect 
follows The system is protected by the previous inoculation , 
this protection will last foi some yeais, and in oeitaiii cases fti 
the rest of the patient’s life "We have heie, then, exposuio to a 
poison, Its introduction locally, a peiiod of incubation, a chaiac- 
toiistic local appeaiance at the seat of inoculation, a change in 
the constitution of the individual, and piotection from anothei 
attack foi a vanable period So with syphilis The syphilitic 
poison IS intioduced at the seat of an aicidental abrasion eithei on 
the genital organs oi on any putt of the surface of the body The 
poison lies quiescent foi a vanable peuoil The average poiiod is 
foui weeks A chaiacteiistic caitilaginous baldness appeals at the 
seat of inoculation If this is nntatecl in any way, an ulceration 
takes place , but ulceration is an accident, not an essential Fiom 
the piimaiy seat the system generally is infected The viuis is 
multiplied locally and, passing along the lymphatic vessels, attacks 
the nearest chain of lymphatic glands If the oiigmal soie is in 
the genital oigans, the glands in the grain ara Inst attacked , if m 
the hand, the gland above the inuci condyle of llie hiimeuis , if on 
the lip, the gland m front of the angle of the jaw The aflectpcl 
glands aie indurated and painless , they may become inflamed, just 
as the pumaiy lesion may ulcerate , but the mflamination is an acci 
dent, not an essential Fiom the pinnary glands the miscluol will 
affect the whole glandidai system The body geneially is so alLereil 
that vaiions skin eruptions, often symmetrical, bieak out Any 
mitatiou of the mucous membrane is followed by supeihcial iilcoi- 
ations, and m the latei stages oftlie disease skm ciuptions, piistulai 
and tubeiculai m type, appeal, and iii weakly people in scvwc 
eases, oi m cases that have not been piopeily treated by tho surgeon, 
syphilitic deposits toimed gmmata aie formed Those, it imtatod’, 
bleak dowm and give n&e to deep-seated ulcerations Gummata 
may attack the diffeient oigans in the body, the muscles, Iivci, 
aud bum aie the favourite sites Then picsciice intoifeies with 
the functions of the oigans, and, if tho oigau aflected is one 
ftmenonaUy impoitaut in tho economy, may cause deatli The 
mdmilual is as a general mle protected against a socond attack, 
although there have been larc cases iccoidad in winch individuals 
have been attacked a second time 

Syphilis is treated by many suigoons by gmiig caicM attention Tieat 
to the geneial health, to diet and legimoii and tomes, by placing iiieiit of 
the patient m the most favourable hygienic fciicumbtance.s, in the syphilis 
belief that it runs a natiual course and has a tendency to natural 
cine Special svmntoms are tieated as they arise Othei suigoons 
administer small doses of incraury, in tho foim of grey powder, 
iodide of mercuiy, or coiiofarve suhliinato If tho physiological 



687 


DISE1SB&] SUE 

effects of meicuiy are observed — tenderness of the gums and a 
metallic taste in the mouth— this tieatment is desisted fiom and 
iodide of potassium is administered, meicnry being gnen again 
vlien its physiological symptoms have disappeaied Oleate of mei- 
(.111 y 01 meicmial ointment, oi mercury v ith. lanoline, is applied to 
the piimaiy lesion and nibbed in over the enlarged glands Tins is 
continued foi six months oi a year In the later stages of the com- 
plaint iodide of potassium is the mam remedy used Theie aie 
therefoie two distinct methods of ti eating syphihs, — ^the non-mei- 
cunal and the meiciiiial Both methods have been extensively tiied 
by the present writei, and he believes that the mercuiial is infinitely 
pieferable to the non -mercurial method Recent investigations 
point to the value of corrosive sublimate as a geimicide, and in all 
probability the good results which follow saturation of the system 
with meicuiy are to be explained in this way It is said by the 
non-merciiiiahsts that the admimstiation ot mercniy masks the 
sy mptoms There can he no doubt that the symptoms often appeal 
after the meicuiy is stopped, but in a modihed foim, and theie is 
no evidence that the mercuiial treatment prolongs the disease 
Syphilis has a tendeimy to iiatinal cuie, like all the continued feveis, 
and along v ith the administration of meicnry oaieful hygienic tieat 
ment must leceive paiticular attention, and often m weakly un- 
healthy people a long sea voyage is of gieat value Any means 
which causes a fiee action of the skm, as, foi instance, by peiiodic 
visits to theimal baths, is of gieat assistance m eliminatmg the 
poison 

Syphilis as eommonly met with nowadays is not of so severe a 
type as it foimeily was One leason often given for this is tliat 
meicnry was formally always pushed until its full physiologic il 
effects weie observed, and that the loweiing of the patient's con- 
stitution by this severe treatment aggiavated the pumary com- 
plaint There may be some tiuth in this explanation, but the 
piincipal reason in all piobability is that the syphihtic oigamsm 
does not now find so suitable a nidus oi soil foi its growth and 
development as it once did Syphilis in the United Kingdom at 
the piesent moment is in the stage of an epidemic in its decline 
This may be looked on as a staithng statement , but it is tiue of 
syphilis as of all infective diseases A time must come when the 
soil IS piactically worn out, when it becomes so poor that tire organ- 
ism grows only in a stunted fom, pioducmg a mild disease, till 
in time it ceases to glow altogether It is not asserted that it will 
neceasaiily die out, because after lying fallow for a time the soil 
may leoover its power and the disease be levived in amoieviiulent 
foim, analogous to the luxuiiant ciop which follows after a peiiod 
ol fallow Syphilis can be conveyed by the discharge fiom any 
syphilitic lesion oecuri mg w'lthin two years aftei the commence- 
ment of the complaint It cannot be conveyed by the nomal 
secretions of the syphilitic person except in the case of the semen, 
which, impiegnating the ovum in the female, causes the foetus to 
be syphilitic SypMiration of the foetus is followed by syphihra- 
tion of the mother The blood of a syphilitic person is mtections 
for two years after the commencement of the attack Puie vaccine 
lymph cannot convey syphilis , if, how^ever, it is mixed with blood 
it may convey it Ko person who has had syphilis should many 
until he has been entirely fiee from the complaint foi two, or better 
still for three, years If a peison man res before this time piegnancy 
greatly increases the risk to the mothei If there is any suspicion 
of syphilis the mother should take mercniy during the period of 
piegnancy It is inteiesting to note how time has a modifying 
influence in a case of repeated piegnancies occmring in a syphilitic 
woman At first there may be miscamage in tbe eaily stage of 
piegnancy, aftei a time abortions in the latei stage, theie may 
then he a still-born child, then one boin alive but syphilitic, then 
a child boin appaiently healthy but soon becoming ^pliilitic, and 
ultimately a healthy child is boin and lemains healthy, showing 
no evidence of syphilitic disease The disease has worn itself out 
The relation of apparently healthy people horn of syphilitic paients 
to syphilis acquired duimg the course of their life may explain 
those lemaikable cases of escape from sypliihtic infection which 
constantly come under the observation of the siugeon 

5 Timows ^ 

Cause of As the lesiilt of a local nutation an acute inflammatory swelling 
tumoms may appeal If the iiritant is of a seveie type the result may be 
local death An abscess may foim , and, after the pus has escaped 
01 has been evacuated, and after the oiiginal cause of the irritation 
has subsided, tbe swelling may disappeai and the parts be lestored 
to a condition nearly allied to tbe normal If the irritant, howevei, 

IS slight and its action piolonged, a chionic inflammatoiy swelling 
of the part may lesult Although in many cases with appiopnate 
treatment the induration disappears, in othei cases it peisists dniing 
the life of the individual The indurated mass m its microscopic 
characteis closely lesembles the original anatomical characteiistics 
of the pait affected When, for example, an organ like a gland is 
the seat of a chronic nutation a general ineiease in its size takes 
place A Iiypertiophy or oveigiowthhas occnired, but as a rule 
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the hypeitrophied gland is only alteied in size , it i etains its general 
shape and functional activity Occasionally the hypeitrophic aieu 
is localized, and to a gieat extent sepaiable fiom the oiigmal gland 
by a moie or less distinct capsule In the mammary gland, foi Various 
example, a local hjpettroplij mayoecui, the microscopic cliaiacteisfoims of 
of which resemble imperfect gland tissue Between this condition tumoui 
and an adenoid oi glandular tumour of the mamma no distinct line 
of deraai cation can be drawn, and the probability is that the ade- 
nomatous tumoni of the mamma is caused by local iriitation It may 
be the immediate outcome of a misdiiected oi excessive functional 
activity The gieat piactieal diffeienee, however, between it and 
tine hypertrophy is this, that it can onlj be removed bj opera 
tion The adenomatous turaoui closely resembles m some of its 
micio&eo2»ic characters one of the vaiieties of epitbehoma, of which 
an mciease in the columnai epithelium lining the acini in the gland 
is the mam characteiistic This tumoui is not a simple tumoui 
like the tine adenoma , it does not grow slowly , it is not encap- 
sulated , the cellular elements in it not only inv ade the sm i oiinding 
tissues but tend to pass into the lymjihatic vessels and reach the 
lymjdiatic glands in the aim-jut, where they grow and form second- 
aiy tumours similai m microscopic cliaiacteis to the original growth 
Fiom these secondaiy fou a fiuthei invasion may take place, and 
the cell elements may reach the blood stream and be caught in the 
cajiillaiies, foiming there new growths, till the patient dies from 
the geneial implication of the w hole system This foim of tumoui 
has been teimed a makgnmit adenoma IVliile it has onginally the 
microscopic characters of a simple adenoma, if we look to its life 
histoiy we have m it an excellent example of a malignant tumoui 
llicioscoincally it i 3 a stepping stone between the simple and the 
malignant type of tumoiu , clinically it is chaiacteustically malig- 
nant The mammal y gland is composed of glandular tissue and 
hhrous tissue A hvpeiplasia of the hbious tissue may occui in 
consequence of an excessive imtation of the glandular tissue, oi 
apparently a piunaiy mciease in the fibi ous tissue may occiii locally, 

S nse to a simjile fibions tumour of the mamma, of which fully 
ped fibrous tissue is the miciosoopic characteiistic This 
oveigrowth may become encapsulated and give use to no symjitoms 
except those lefeiable to its gradual mciease in size, and after the 
gland in which it lies has fulfilled its life liistory it may stop 
glowing, degeneiate, and decay In the uteius, e g , those iibious 
tumoms which occur aftei the time of child beaiiug is past, aftei 
the uteius has fulfilled its destiny, cease to give any furthei tioublo 
and aie only inconvenient in consec[nenc 6 of then size Fibious 
tissue m the eaily stages of its development is largely composed ot 
cell elements, and theie are tumoms, e s' , in connexion with the 
mamma, which have then prototype m the undovelomd oi cellulai 
stage of fibious tissue These tumoms also aie essentially malimant 
They grow rapidly, and aie nchly supplied with tlun-walled blood- 
vessels , the elements of the tumoiu pass diiectly into the blood- 
stream, and leach the capillaries, wheie they are arrested and wheio 
secondary growths like the original growth m their anatomical 
characteristics aie foimed, causing the death of the patient 
In what has just been said it will be seen that tlieie is no distinct 
Ime of demaication between the inflammatoiy swelling and the 
hypertiophy, between the hypeitiophy and the tumour propei, 
between the simple and the malignant tumour The local iinta- 
tion can be traced m the case of the inflammatory swelling and the 
hypeitrophy, and it is highly probable that both the simple and 
the malignant tumour aie also due to local iiritation It must, 
bowevei, be acknowledged that it cannot always be tiaced If 
the malignant tumoui is not due to local ii utation, but to a geneial 
dyscrasia or peculiarity of the patient, the siu geon has slight gi ounds 
for recommending its xemoval If, however, he believes that all 
tnmouis are evidences of local nutation, he is fully justified iii 
leeommendmg then eaily and complete removal— in the case of the 
malignant tumoms before they have time to spread by the lymphatic 
or blood-stream to distant paits, in the case of simple tumours befoie 
they have assumed chaiaoteiistics of malignancy, as those tumoms 
sometimes do The inammaiy gland has been taken as an example 
ot an oigan m which tumours frequently occur The leason lor 
this frequency, if vre believe in local uritatioa as a cause of tumoiu - 
giovvth, IS not far to seek fiom tbe time of pubeity to the time 
when it terminates its functional activity tlus gland is in a constant 
state of vasculai unrest and functional change Both forms of tu- 
mom aie met with in aU the oigans and tissues of the body Simple 
tumoms are geneially composed of fully developed tissue, similai 
to the tissue m which they he, the simple fatty tumoui occumng 
m connexion with fatty tissue, the simple fibrous tumour in con- 
nexion with fi.bioiis tissue, the osseous tumoui in connexion with 
bone The malignant tnmoui, on the othei hand, is generally 
foimed of undeveloped tissue which has not yet fulfilled its destiny, 
which is not only misplaced in situation but in time The oaiti- 
laginons tiimonx has its piototv pe in caitilage, for that which covers 
the ends of the long bones and enters into the foimation of a joint 
is a fully developed tissue The true pi ototype of the caitflaginous 
tumour is not, howevei, fully developed cartilage, but one or otbei 
of those forms of caitilage which as regards their developmental 
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position, are intermediate betiveen fibrous tissue and bone, and there 
toie the cartilaginous tumour has frequently a life history more 
closely allied to the malignant than to the simple type of tumour 
formation 

No attempt can heie be made to classify the difieient forms of 
tumour The suigeon at the bedside meets uitb tiimoius as living 
paiasitic formations He studies their life liistoiy , he observes 
then biith, then groi^th, then peculianties, and their tendencies , 
be naturally attempts to classify them from a study of their physio 
logical or clinical aspects The pathologist, on the other hand, 
examines the tumour aftei it is lemoved , he studies it as it appears 
to the naked eye and under the microscope , and he attempts to 
classify turnouts from an anatomical standpoint 'Within recent 
ypais the pathologist’s classification, associated with a lecognition 
of the developmental division of the human emhiyo into different 
kyeis, has become the favouiite , hut it is hoped that, as science 
adv ances, the increase of clinical knou ledge, assisted by mici oscopic 
and embryological research, mil make a physiological classification 
a reality 

IV OpEEmvE Surgery 

Range of Within recent yeais the main advance in suigery has 

surgical scientific side, clue to increased piecision in 

physiological knowledge and a careful study of the relation 
of organisms to various diseased conditions And with, 
this progress operative skill, in many directions pieviously 
iinthought of, has kept pace CraniaJ operative surgeiy 
has advanced as the motor areas on the surface of the 
brain have been localized with greater piecision The ex- 
perimental physiologist has done his part, the clinical 
observer is now doing his Cranial suigery necessitates 
special notice In the thoracic cavity also diseased con- 
ditions are now relieved by surgical operations The 
greatest advance of all, however, is m connexion with the 
abdominal cavity Under this head the work of the last 
thirty years requires special notice The peritoneum was 
at one time considered a closed book to theopeiator, now 
all is changed, and abdominal surgery bas become one of 
the most important branches of operative work Joints in 
a state of inflammation are also now freely opened and 
tension is relieved With the relief of tension the in- 
flammatory process subsides and the joint recoveis The 
excision of diseased joints has also become part of the 
everyday work of the surgeon Cancerous affections — using 
the term in a clinical sense — of the tongue, rectum, and 
larynx aie now treated by excision of these organs But 
it is still a question m what cases the operation prolongs 
life, and what cases are specially suited for operation 
While greater latitude has been given to surgical xnterfei- 
ence with the different cavities of the body, operations upon 
the limbs have been restricted in consequence of the ac- 
ceptance of Lister’s views with regard to wound tieatment 
Many limbs upon which formeily amputation was pei- 
formed, as, for example, in the case of compound fractures, 
Consei- are now saved The term “conservative surgeiy,” which 
sur™ reference to the excision of a diseased joint 

Sul'S I’y instead of amputation of the affected limb, has now a 
wider meaning, and covers not only the different excisions 
which have taken the place of amputation but also those 
cases m which a limb is saved by caieful antiseptic man- 
agement after seveie injury At one time, perhaps, m the 
early stages of antiseptic wound treatment the brilliancy 
of the results obtained by these means, and the immunity 
which resulted from the prevention of blood-poisonmg, en- 
couraged surgeons to save a limb which, when the wound 
was healed, was not really useful An upper limb saved, 
however inefficient, is better than any aitificial substitute, 
and every endeavour m the direction of conservation should 
be made Consei vation in the case of a lower limb, on the 

other hand, may be carried too far Unless the saved limb 
can support the weight of the body, it is far better to pei- 
forrn amputation, because a satisfactory artificial substitute 
can be found to take the place of the lower extremity In 
jiei forming amputation on a lower Iimh every endeavour 
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should be made to obtain a stump which will bear, in part 
at any rate, the weight of the patient’s body Since the Modern 
introduction of ansesthetics rapidity in performing an '’’^rgicil 
amputation is not es&ential Flaps can be carefully made , 
time can be taken to shape them, and they can be so 
auanged that the resultmg cicatrix will not be opposite 
the sawn extremity of the bone In order to obtain such 
flaps the surgeon is justified in sacrificing to some extent 
the length of the hmb, if by so doing he can leave a 
mobile and painless stump on which an artificial limb can 
be comfortably fitted But this does not hold good to the 
same extent for an upper limb The pressure on the ex- 
tremity is not so great, and the longer the stump the more 
easily can an artificial substitute be fitted on As a result 
also of Lister’s teaching operative procedure for the cure 
of various defoiinities, such as knock-knee, rickets, and 
club-foot, in which the bones affected are freely attacked 
has done much to relieve unsightly deformity and increase 
the usefulness of the individual In all operations absorb- 
able catgut ligatures foi the cut vessels have since about 
1861 taken the place of silk, which had to come away by ul- 
ceration, — a destructive process antagonistic to rapid heal- 
ing Greater care is taken to save blood by emptying the part 
to be operated on before beginning the operation Greater 
care is also taken to tie all bleeding points, so as to prevent 
reactionary haemorrhage and the escape of blood between 
the surfaces of the wound, whereby healing is retarded 
Free drainage by india-rubber and glass tubing, by absorb- 
able tubes made of decalcified bone, by skeins of catgut 
acting by capillarity — all the outcome of an understanding 
of the local irritation, and constitutional fever caused by 
tension— have done moie than anything else to enable the 
surgeon to attain his tuple object,— painlessness, rapidity, 
and safety m the healing of a wound Lastly, the clear 
understaadmg of the term “ antiseptic ” m its fullest mean- 
ing, the knowledge of the power which the unirritated 
and healthy tissues have as germicidal agents, and the 
introduction of various antiseptic or rather antitheric sub- 
stances, some of which destroy, some of which paralyse, 
those lowly organisms 'whose power for evil in an un- 
healthy tissue or an injured part is so great, contribute 
towards the same great end By these means operations 
aie to a great extent relieved of then dangers, and by 
anesthesia, which prevents pain and suffeiing, they are 
lobbed of their terrors (j o ) 

1 CH anial 

The necessitj foi setting apait a distinct section of this article to 
deal separately with the legion of the head does not depend upon 
any specialiration m the punciples of tieatment peculiar to that 
legion The geneial laws of siugical pioceduie hold good licie as 
elsewhere thioughout the body , but they have to be exemplified 
in relation to a region so separated fiom others in its aicluteetiual 
and functional peculianties as to call foi special leeoid and delinea- 
tion The suigeon has to deal with a most intucate senes of con 
sidorations— anatomical, physiological, and psjeluc— in devising 
suitable treatment lor abnonnal conditions m this legioii , the inter 
lelation of cranial tissues and oigans, then capital impoitanco in 
the physical economy, and the position ot some of them as the sub- 
stiata of mental activities lendei any surgnal iiitei teieucc a mattei 
of great delicacy and giave anxiety So much is this the case 
that it has been kit foi the most daring and the most modem 
surgeons to piovc that this is a logioii to winch ordinal j surgical 
rules may piopeily apply, and hence what must be bexo recoided 
is laigely matter of quite lecent history and to a kige extent at 
vaiianee with the doctune of foimer ep'oehs The function of the Function 
cranium as a piotective agent foi the biain and the oigans of of the 
special sense is strikingly shown by its arclutectmal design The cranium, 
piopei discharge of this function is of paramount importance from 
the economic value of the cianial contents , and the demands upon 
it aie the moie exacting flora the extieme delicacy of plivsieal 
stinctuie and tlie unstable plijsiological equilibrium piesent m 
the biaiu Clothed externally by the densely resisting toxtuies 
of the sealp, furtliei piotectod by a layer of beat-deflecting hair, 
the cranium itself consists of a firmly v elded bony casket or ov oid 
foim, maintamcd in its balanced position upon the upright spinal 
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column by a senes of ligamentous and muscular bands There 
IS thus pioteetion against the sun’s rays and a general mobility 
that provides for the avoidance of impending blows But the 
Liauium has chiefly to receive and annul transmitted physical 
Tibiations, the lesult eithei of blows upon the head or of those 
]ars and oscillations, incidental to bodily movements, which would 
inteifeie greatly with the functions of the brain did they actuaJlv 
reach it The function of the cranium m this respect has been 
iully described by Hiltoii, who shows that special bony iidges 
aie piesent in the skull which ariest vibrations and diveit them 
into channels where their action is no longer deleterious Thiee 
senes of such buttresses descend from the vault to the base of the 
skull, where they converge in the legion of the sella tuicica at a 
point termed by Felizet “the centie of resistance,” and where the 
terminations of the ridges come mto immeaiate contact with the 
cartilage of the foramen lacerum medium or the lake of ceiebio 
spinal fluid which siuiouiids the aiiteiioi and posterior clinoid pro 
cesses The tiausmitted vibiations aie thus annulled by tiausfei- 
ence to a liquid oi a soft solid medium, and lose all furthei power 
In addition to the special mechanism which mitigates the etfeut of 
considerable shocks and lendeis slight ones oidmarily impel eeptible, 
theie IS a geueial elasticity of the skull which enables it to with- 
stand gieat violence without mateiial injury and so enhances its 
piotective power This elasticity is not uniformly piesent, hut is 
inudi more developed in the bell like vault than in the legion of 
the base The osseous textuie also is much more buttle in the 
lattei locality "When, theiefoie, such seveie shocks aie communi- 
cated to the skull as oveicome its elasticity and its power of resist- 
ance, the fiactiue which ensues is found as a lule to involve the 
base much more seiiously than the vault 
These physical qualities aie of gieat importance as giving an 
indev of tne lelative resisting powers of diffeient paits of the skull, 
and as affording data that may assist in detei mining the positou 
of a fracture fiom a study of the forces which caused it Of such 
forces those that are closely circumsciibed in their aiea of appli- 
cation pioduce stiictly local effects, whilst diffuse blows pioduce 
then most maiked effects at a distance from their pomt of applica- 
tion The foimei fact needs no illustration , the lattei has been 
made the subject of numerous lesearches iii relanon to the usual 
course of cranial fi aotiii es From the results of these mvestigations 
three different etiological laws have been educed — (1) Saucerotte’s 
law of contrecoup , (2) Aran’s law of radiation , and, m special re 
lation to fiactures of the base of the skull, (3) Yon Wahl’s law of 
parallel cleavage In its special sphere each of these laws piohahly 
holds tiue , but the spieie of each is a limited one and is dependent 
upon the local peculiarities of the skull alieady desciibed The 
tlieoiy of contrecoup is that a foice produces its maximum effect at 
the opposite pole of the skull to the point of its application That 
this law can have no general bearing is shown by the numeious cases 
111 w hich the fracture bears no such relation to the foice which causes 
it In 1 elation to a hmited aiea of the vault, however, it appears 
to hold true , for isolated fiactiues of the base lesulting from blows 
upon the vault aie on reooid, but as these aie the only fractuies 
which this theory would explain, and as they are veiy raie, its lange 
of action IS veiy greatly curtailed Iran’s law of radiation is that, 
starting fiom the point where the blow is received, a fissure travel ses 
the walls of the skull in the duection of the base and spreads itself 
in that fossa of the base of the skuU which coiiesponds to the pait 
of the vault that is stiuek Thus a diffuse Mow on the frontal 
bone causes injuiyto the anteiioi fossa of the base, and blows upon 
the paiietals or occipital bone cause similai injmy to the midille 
01 posteiioi iossa respectively This law holds true of the gieat 
majority of fractuies of the skull and will assist in localiziiig the 
course of a fracture when the part of the skull first struck can be 
recognized But numeious cases of fiaetuied base aie on lecoid 
in which no fissuie can be traced leading fiom the pomt flzst struck , 
and fiom a study of these Yon 'Wahl has concluded that fiactuies 
of the base, whether connected with fassured vault or isolated, are 
always parallel to the diiection of the force which caused them 
Thus blows upon the fiontal and occipital regions cause longi 
tudinal fissures of the base, in the tempoial region oblique fissures, 
and in the mastoid region tiansveise fissuies An index of the 
probable direction of a fracture is thus obtained by observing the 
exact point of incidence of the blow winch caused it, whethei 
othei evidences of localized injury to the cranial contents be 
foithcoiiiing 01 not 

The diagnosis of the presence of a fracture is often a matter of 
gieat difficulty, especially where the soft parts are stdl intact, and 
by then contused and swollen condition mask the tine nature of 
the case Apait from obvious external signs of injury, the following 
symptoms should lead to the suspicion of a fiactme —bleeding 
from the mouth, uose, or eais , local ecchymoses oi laceiations, as 
that of the membiana tympani , ciicumseiibed hsemoirhages, as 
iiiidei the scalp oi visceral conjunctiva , inteifeience with the func- 
tions of the biain oi special sense organs, as aphasia, motor spasms 
01 paralyses, blindness, deafness, an altered condition of the respira- 
tion or the pupils, slight unconsciousness or profound stupoi The 


immediate iisks to life are from shock and compression, the latter 
due to depressed bony fiagments or effused blood The treatment 
of shock has already been alluded to (p 680 above) , that of com- 
pression consists m the early relief of pressure by treplimiiig, with Question 
elevation of the depiessed fragments and removal of the blood clots, of tre 
if the symptoms aie advancing These symptoms aie iiicieasiug pbinuig 
stupoi, stertorous lespiiation (Cheyne-StoLes breathing), relaxation 
of sphincters,— the condition passing on to complete coma In 
cases wheie pressuie symptoms are not urgent (especially m young 
patients with elastic skulls) and in cases where no such symptoms 
aie present, expectant treatment should he employed,— comjilete 
rest, local cooling applications, constantly applied, the exclusion of 
all stimuli to the special sense organs or to the attention, and a 
careful watch for fmther symptoms Should symptoms of compi es- 
sion apptear and advance, or should slight symptoms already piesent 
become aggiavated, immediate operative inteifeience for the relief 
of pressure as above ludicated must be lesorted to, and in opeiat 
ing in this region it must be lemembeied that stiict antiseptic pie 
cautions aie essential, for in no region of the body — not excluding 
even the peiitoneal cavity—aie the effects oi septic infection moie 
disastrous and at the same time so hopeless of leinedy 
Having thus alluded to the physiology and suigeiy of the cianial Topo 
envelope, it lemains to consider the eoiresponding aspects of the grapliic-il 
eiaiiial contents The older theory of Flourens and Heitwig, that areas of 
all paits of the brain aie equally concerned in piodnciiig its aggiegate brain 
activities, has been displaced by the moie recent theeny of the 
localization of function This theory is supported by the results 
of lecent physiological and pathological investigations, the foiinei 
earned on for the most part by Hitzig, Fritsch, and leiiiei, the 
lattei by Bioca and Meyiiert The practical outcome of these le- 
searches— viz , an adaptation to the human brain of results obtained 
in that of the higher mammals, controlled by pathological cbseiva- 
tions on the human biam itself— is that the surface of the brain can 
be mapped out into a senes of topographical aieas, each of which 
occupies a detinite relationship to some well-defined function- 
motor, sensoiy, or psychic — of the human economy Of the ai eas 
connected with psychic activity little is at present li-nown, they 
are generally believed to occupy the frontal lobes of the biain In Localiza- 
the panctal region grouped aiound the fissuie of Rolando are the tion of 
cortical aieas connected with motor functions m the extiemities, funttioii 
and around the horizontal hmb of the fissure of Sylvius are ananged 
those concerned m general and special sensation The lesults of 
these lesearches confiim the views of Huglilings Jackson, who lias 
conclusively demoustiated the cortical origm of those epileptiform 
seizures in which the motor phenomena aie limited to paiticulai 
groups of muscles At the same tune these results open a new field 
of anatomical and smgical inqnuy, with the objeqt of defining w lut 
relation the ceiebral convolutions bear to external ciauial land 
maiks, and of showing that ciicumseribed cortical disease oi iiijiuy 
IS capable of detection and relief For piactioal pin poses in the delation 
piesent state of our knowledge of ceiebral physiologj, the fiistcfooii- 
pait of the question limits itself to an exact delineation of the volutions 
position of the fissures of Rolando and Sylvius in relation to well to snr- 
knovvn cianial landmarks In regard to the position of the foimei face of 
seveial researches have been made, and its upper extremity has head 
been localized at a point 2 mches behind the coronal siitme in 
the mesial line by Broca, Turner, and F&d For the purpose of 
its exact deteimination in the living subject, where the line of the 
coional sutiue cannot always be detected, measurements have been 
made and formulie for its localization devised by Giacomini, Lucas- 
Cliampionnifere, Hare, and Reid (see the literature uted below) 

The commencement of the fissuie of Sylvius is situated inches 
hehmd the external angular piocess of the fiontal bone 
As an outcome of these additions to otu knowledge of accuiato Treplun 
facts, a new branch of surgical pioceduie is now firmly established mg for 
and alieady sufficiently sappoi ted by successful results, viz , tiepbui- cortical 
ing for the relief of coitical disease Encouiagmg eases have disease 
occurred in the hands of Hughes Bennett and Goalee, Frasei and 
Ohiene, and Yictoi Hoisley The last-named presented to the 
British Medical Association meeting in 1886 three patients relieved 
by this opeiation from cortical lesions As a result of wide e\- 
peiience in operating upon apes and upon human heingo, Mi Hoisley 
accentuates the impoitance of employing the following piecaiitions 
111 operative mteiference — (1) thoiough cleansing and disinfection 
of the scalp, (2) the use of chloroform as an annsthetic, nioiphia 
having been previously given to lednce cerebral congestion and 
to obviate excessive hiemoribage during the operation , (3) stiict 
antiseptic precautions , (4) a semilunar incision tbiongli the soft 
parts, (5) the use of laige tiepliines , (6) Macewen’s method of 
replacing the hone in small fiagments carefully purified The 
occunence of heinia cerebii signifies a failure in the antiseptic pre- 
cautions, and a piimaiy union of the integuments is a mattei of 
the most extreme impoitance In removing the tumoui or scai- 
tissiie the knife is piefeiablc to the theimo canteij ^ (A 'W H ) 
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2 r/ioj aeic 

Pumlent collections in the pencaiainm and pleural sacs may he 
ti Gated as oi dinaiy abscesses by incision In the ease of the pleural 
cavity the pus may he evacuated though an opening made in the 
aiillaij Ime at the seventh costal interspace , hut it is quite possible 
to empty it thoioughl} at the fifth A dramage tube is inseited, 
piotectedhy a bioad llange, that it may not slip into the canty, 
a:id stiict asepsis should be secured Should sepsis occui, the 
vound should be washed out, and a counter opening made if 
necessary As the lung, hou ever, frequently will not expand, and 
alaige canty is theretoie left to heal hy gianulation, with little 
chance of it e\er getting filled up, suigeons have excised poitions 
of the ribs m ordei to bung about a collapse of the chest wall and 
thus ensuie obliteration of the cavity The second, thud, fomth, 
fifth, and sixth ubs have been partially removed, together with a 
portion of the clavicle It is bettei in young people to remove the 
periosteum also Some suigeons cut away the thickened pleura as 
wall The possibility of opening into tbe pleuial sacs and pen 
cai diiim foi the removal of tumonrs has been demonstrated by Konig 
and Kuster, who have reported cases where growths in connexion 
with the sternum and nbs were successfully remov ed Special eaie 
was taken that as little an as possible should gam access to tbe 
pleural cavities Attempts have also been made to tap and wash 
out vomicje in the lung, but as yet operative inteifeience m such 
instances is not fully established 

3 AMoniiml 

Modem suigeiy has made its greatest advance and has achieved 
its most signal tiiumphs in connexion with opeiations perfoimed 
lu those cavities of the body which aie lined by a synovial oi scions 
membrane The older surgeons did not daie to systematically 
attack the joints and the ciaiiml, thoracic, and abdominal cavities , 
but the suigeon of to day perfoims the most daiing opeiations heie 
with confidence, and is lewaided with a success wlueh at first sight 
appeals almost maivellous The timid extrapeiitoneal manipula- 
tions of former days made use of m the tieatment of heiuxa and 
kidney disease and ui the formation of aitificial anns, have now 
given way to systematic lutiapeiitonoal inodes of tieatment, wlieie- 
oy we aim at the ladical cuie of hernia and bring disease affecting 
any of the abdommal viseei a dii ectly under our conti ol "We liav c 
Pen- to consider the conditions undei which wound treatment of the 
toneal peritoneum is placed, and in what lespect this poition of the human 
wound liamewoik reacts upon injuries as compaied with the general he- 
tieat- lianoui It is geneially aekiiowledged that rest in the surgical 
ineut sense, the factoi necessary for healthy wound closuie, is obtamed 
hy a condition of asepsis and fitation Moieovei, it is geneially 
granted that tension as a condition of umest is dangerous not so 
much in itself as m the charactei of the mateiial that gives rise to 
tension , hence the evtravasated seium and blood in a case of simple 
fiactiiiegive rise to compaiahvely little distnihance The piesence 
ot ascites need not lead to fevei But once let sepsis gam eutianco 
and the feimenting exudate is lesented by the oiganism , violent 
attempts to tJirow it off aie made , and foims of blood-poisoning 
inoie or less seveie and vaiiable ensue In a seveie injiiiy of the 
atremities, say a compound fiactme, the effused serum and blood- 
clot are not leadily icmoved by the damaged lymphatic system, 
and, when that does act, sepsis having aheady occuiied, the ab 
soiption of the putiid ilnicl docs much haim Boitiinately the 
open cliaiactei of the wound may allow the foetid diseliarge to 
escape In any case, the surgeon ensuies a good lesult when he 
makes use of spdints, diainage, and antiseptics He biings about 
local fixation, leinoves the excessive exudation, and so leheves the 
lymphatics and pi events sepsis In the case of a penetrating abdo- 
mmal wound, whei e the heal+liy peritoneum is injured, we ha\ e some 
wliat diffeient conditions, mainly vaiymg m dsgiee It must evei 
be boine in mind that here we open luto a huge lymph-sac The 
peiitoneiim consists of a sheet of vasculai and lymphatic netwoik, 

( overed with epithelium and piovided with stomata It is easily 
injured, and then lapid effusion ensues Like most vascular struc- 
1 ares, howevei, it heals quickly with favomable suiioundmgs, and, 
ihe souice of iintation having been lemoved, it speedily letiiina to 
the normal In coiupaiison with the laige ahsoibmg siiiface the 
injuied portion is hut small, and the cflusion thiowm out at the 
seat of injuiy may readily enough be absoibed by the lemamder of 
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the healthy sac So long as the late of absoiption equals that of 
effusion tension cannot exist If, however, the natiiie of the fluid 
he of impoitance, it is evident that nowhere in the body is this moie 
marked than in the case of the peiitoneum, and here aboi e all other 
paits must we pieseive stiict asepsis This may be gamed in vaii- 
oiis ways (1) By dramage, m which case the suigeoii caicfully 
diaws off fiom the pouch ot Douglas any excess of fluid tin own out 
as the lesult of mjuiy, until such time as the peritoneum itself has 
lecoveied its full absorbing power and the excessive secietion has 
ceased (2) Wheie by caieful sponging the opeiatoi so far lelieves 

a eiitouenm and then, closing the wound to prevent entiance of 
er sepsis, leav es the rest to iiatuie For, it we do permit a 
moderate septic inoculation, it is evident that the lapid change of 
fluid may piove mimical to the development of septic feimeiits 
and the contact of healthy tissue will finally rentlei impossible the 
existence of oigamsms The piesence, however, of any accumiila 
tion of piitiid effusion is at once resented hy the peiitonenm and 
an attempt by local peritonitis may shut off the collection, or even 
previous to any local reaction septic absorption may piove fatal, oi 
agaiu seveie general peritonitis may kill the patient (3) Fiom 
the above we at once see how applicable the antiseptic system must 
he to the abdomen, and the most signal success has ciowned atten- 
tion to matters of detail m this lespect By means of antiseptics 
we can seemely close the abdomen, resting assuied that the pen 
toneum is peilectly capable of caiiyiug off effusions due to our 
interference Where we diead that oozing may complicate matteis, 
the diamage tube can m addition be employed, but the necessity 
foi its use becomes less maiked as the opeiatoi acquiies cxpeiience 
Abdommal suigeiy lequiies fiom beginning to end the utmost caie, 
and it IS well that specialists reached a high standard of success 
befoie the adoption of the antiseptic system, since vaiious points 
have been foimulated, all of which, however, aie of miiioi inipoit- 
ance compared with the one gieat end in view, — that of asepsis 
from first to last Tlie utmost caie should be taken to asceitain 
the general bodily condition of the patient, to see that the kidneys 
aie healthy, and to select an ansesthetic suitable to the lequiiements 
of the case The tempeiatuie of the loom, the clothing duiing 
operation, lapnd dexteioiis manipulation, and pieventives against 
hiemonhage lequire the utmost attention The patient should be 
piepaied by having had low diet and gentle pingatives foi a few 
days piioi to suigical inteiference, so that lest of the intestinal 
tiact may leadily he assured As a mateiial foi ligatuie fine silk 
Chinese twist, of vaiious sizes, may he employed It must he caie- 
fully disinfected hy boiling, and is leadily preseived pine in a five 
per cent solution of caibolic acid The ends should always be cut 
shoit It possesses certain advantages ovei catgut 
In reviewing the fi.cld of abdominal suigery we must study shoi tly 
the methods and results gained hy ovauotomy, removal of the 
uterine appendages (ovaiies, Battey, tubes, Tait), hysteroctomy, 
myotomy, lemoval of fibroid tumouis of the uteius, intiapeii- 
toneal opeiations on the kidney, livei, spleen, intestinal tiact, 
mcluding stomach, pyloius, diiodeniira, small and laige intefatiiie 
Finally, attention should he given to the extiapentoneal opeiations 
for sarcoma and disease of the kidney and intestine 
Fiom 1701, the date when Houston of Cailiiko, Lanaiksliiie, Ovano 
earned out his successful paitial extupatiou, piogiess was aiiestedtotav 
foi some time, although the Hunters (1780) indicated the piaetica- 
hihty of the opeiation In 1809 Epluann M'Dowell of Kentucky, 
mspiiedby the lectuies of John Bell, his toachei in Ediiibuigh, poi- 
foimed ovauotomy, and coiitiiiumg to opeiate with success estab- 
lished the possibility of amgical luteifeioiice, and was followed in 
the Umted States by many otheis The cases biought foiwaul 
by Lizais of Etlinhuigh were not sufficiently eneoiuagmg , the 
opeiation met with gieat opposition, and it was not nutil Clay, 
Spencei Wells, Bakei> Brown, and Keith began woik iliat the pio- 
cedure was placed on a film basis and logaidod as justifiable Im- 
proved methods weie mtiodiiced, and suigeons vied with one anothei 
in ohtaamnggood lesults, until by the intioduction of the antiseptic 
system of ti eating wounds this opeiation, foiiiieily icgaided as one 
of the most giave and anxious in the domain of smgoiy, has come 
to be attended with a lower moitality than any othei of a niajoi 
chameter We may now hiiefiy outline the mode employed in 
opeiatmg The loom should be well heated, be fi ec fi om cli auglits, 
have a good light, and above all a puio atniospheio The patient 
IS secuied to a fiiin table and well piotectod with blankets An 
sesthesia having been obtained, the state of the bladder being known, 
and the mine drawn oil if thought necossaiy, tho suigeon punfies 
the integument with caibohc acid five per cent solution, attending 
specially to the region of the umbilicus and pubes, which lattei 
should ho shaved A laige pcifoiatcd watcipioof sheet may be 
spiead ovei and secuied to tho body, thioiigh which the moio pro 
ininent pait of the tumid abdomen piotuidmg piesents a localized 
field for manipulation, this also pioiects adjoining paits andob 
vutes uunecessaiy oxposuie An incision 2 oi 3 inches in length 
in tlie Iniea alba and midway between the umbilicus and tho sym 
phjsis pubis caiiies the surgeon down to tlieiiiteival between the 
lecti, bloedmg points aio seized with piessure foiceps, and by a 
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fuitlier use of the knife the sulipentoneal fat is exposed, the pen 
toneum dii ided, and its fiee edges seized mth foiceps The operatoi 
next introduces Ills finger and. nith the scissois enlaiges the wound 
downwards or upwards on the left side of the uiuhihcus if neces 
sary The entiie hand is then intioJiieed between the paiietal 
peritoneum and the tnmom and sw ejit around so as to asceitain the 
condition of affaiis, and even to sepaiate gently slight adhesions 
A few sponges aie next packed lound the exposed tumour surface, 
w hich serve to keep the intestines and omentum out of the way 
and to retain any tumour content which may escape duiing tapping 
"VYith a large trocar, aided perhaps by an exhaustmg jar, the con 
tents are drawn off, and, as the tumour collapses, its folds may 
be caught by foiceps and the whole sac gradually pulled outside 
the abdomen The pedicle is clamped by strong foiceps , the 
tumour IS cut off, the stump of the pedicle is eaietully ligatuied, 
the clamping forceps remoied, the peiitoneum caiefnlly sponged 
out, moie especially the pouch of Douglas, the ligature cut shoit, 
and the pedicle diopped into the cavity' of the abdomen At this 
stage the foiceps and sponges aie counted, a definite numhei being 
always employed, and, their tale being peifoet, the smgeon pro 
ceeds to close the wound For this pin pose his needle traverses 
the entire thickness of the parietes fioiii peiitoneum to skm , the 
stitches should be about one thud of an inch apart, and closer 
apposition IS gamed by secondary sutures, which go through the 
integument alone A dressing is now applied, and for the next 
few days the patient gets little else than occasional spoonfuls of 
liot water and milk, unless brandy he necessaiy, until she passes 
wind, aftei which time the usual chet is gradually resumed It is 
iiecessaiy that the most pieeise piecautions be taken against septic 
infection The sponges aie steeped in a five per cent solution of 
carbolic acid, then dipped in boiling watei, and squeezed dry 
immediately befoie use Should the contents of the cyst be too 
viscid to inn tliiough the tiocai, the contents of the sae must he 
juilled out with the hand Adhesions to vaiious oigans must he 
dealt wnth by caieful separation and ligature Eents m the pen 
toneum should be stitched up with fine catgut, and. some operators 
also stitch over the stump of the pedicle, or hiiiy it in a bared 
poition of the adjacent bioad ligament, so that it may not contract 
adhesions While the great majority of surgeons aie at one as 
regards the use of antiseptic precautions, they do not agree as to 
tlio use of the spray Many dispense with it altogethei Some 
employ it m the room prior to the operation A few surgeons also, 
without availing themselves of the antiseptic system, appear to 
obtain as good, if not better, results than their fellows It may 
also be noted that the antiseptic muse by dilleient operators varies, 
and that, while the pedicle is usually ligatured, Eeith attaches 
great impoitanoe to the clamp and cauteiy introduced by Bakei 
Brown The diainage-tube is not now so frequently employed as 
foiraeily The statistical results show an incieasing success in the 
case of every surgeon Spencei Wells tells us that in his first five 
years one patient in thiee died, m his second and thud five years 
one in four, m hia fouith five years one in five, m 1876-77 one 
in ten, since the introduction of antiseptics (complete Listeiism), 
1878 84, 10 9 pel cent,— the last senes showing a maiked absence 
of septic fatality Keith m 1884 lepoited a mortality of 9 11 , for 
merly, when using the spray, he once had a successful consecutive 
scries of 80 Koebeile up to 1878 had peiformed 300 opeiations, 
of which 231 had a favomable result Of 300 patients operated on 
by Scliroedei up to 1882 258 recovered , in the last bundled cases 
tlieie weie only 7 deaths Other figures aie — Knowsly Thornton, 
423 cases, 40 deaths , Tait, 405 cases, 33 deaths, and in 1885 (in 
eluding parovauaii cysts) 1S9 cases, no deaths , Olshausen (1885), 
293 cases, 27 deaths (in the last hundred only 4 deaths) 

Eemoval Kemoval of the uterine appendages, the ovaiies and Fallopian 
of uteiine tubes, is performed for three distinct conditions— (1) foi disease, 
appen- when the tubes are the seat of iiiflammatoiy changes and dis- 
dages tended, oi when the ovaues aie the seat of cystic and curhotic 

changes , (2) for fibroid tumouis, m which case by operating we 
hasten the menopause and king about involution , (3) m cases 
where dysmenorilioea is wearing out and rendeiiiig useless the 
life of the patient, and where less severe tieatment is ineffectual 
Oophorectomy, by winch we mean removal of the ovaries only, 
w as mtiodueed by Battey of Georgia in 1 872 It is now replaced 
by the more extensive piocedure of Lawson Tait, sapingo oophor 
eetomy The operation is sometimes followed by loss of sexual 
feeling and has been said to uiisex the patient, hence strong ohjec 
tions have been urged against it The patient and fiiends should 
clearly understand the object and results hkely to he gained Ac 
coiding to Angus Macdonald, “as soon as we aie certain that the 
ovaues oi tubes aie distiuctlv diseased and aie not likely to yield 
to oui oidiiiaiy methods of tieatment we are bound to at 
least inform our patient of the possibility of leheving hei by opera 
tion The opoiation presents gieatei difficulties and is associated 
with a higher mortality than ovaiiotomy ” The greatest caae 
imist be taken in making the initial incision foi feai of wounding 
the bowel The oigans aie not miconimoiily deeply placed and 
1 've contracted adhesions Every tiace of ovarian tissue should he 


lemoved along with the tubes and the ligatures must be earned 
dose up to the uteius The stitches should be placed closer, since 
the tendency to heinia is greater 

In cases of fibroid tumoui— myoma— the surgeon must be largely Hyster- 
gmded by the condition of the patienr and the new giovvtli as to eetomy. 
whether removal of the utenne appendages is sufficient If it is 
not and the patient ism such danger that the next period threatens 
life, he had better proceed to liysteiectoiny or eiitiie lemoval of 
the uteius and appendages When we consider the ciicumstances 
iindei which this operation is peifouned, the weakly ainemic state 
of the patient, the si/e of the tumoui, and the lapidity with which 
pioceduie should he conducted, we must regard hysterectomy as 
one of the gravest in tlie domain of surgery There is, moieover, a 
special danger which does not obtain m ovaiiotomj,— the risk of 
septic poisoning Since we cut into the canal of the uteius, it is 
obvious that we open into a septic cavity, and it h impossible 
iiieiely to ligature and diop the pedicle, since by doing so we should 
court failure The smgeon, ha\ ing made a w aj into the pentoneuni, 
seizes and ligatures adhesions, projects the tumour through the 
wound, damps the pedicle (ceivix iiteii), removes the tumoui and 
uteius, and closes the wound, leaving the clamped pedicle pioti rid- 
ing It IS advisable to scoop out the septic cential canal of the 
pedicle and carefully' to para away surplus tissue, and as dressing 
to have a plentiful supply of some potent nou-iii dating antiseptic 
m contact with the stump If we take care that the septic focus 
IS remoied inthout commg m contact with its suuouiiclings, if we 
keep the stump aseptic and diy, there will be little fear of septic 
fluid tiickliiig down the side of the pedicle and causing septus, 
peritonitis, ox blood poisoning Attempts hav e been made, by cai e 
lul dismfection of the stump, pauug its ceii ti e, cai eful Iigat are, and 
stitdiiiig Its raw surfaces together, to treat the pedicle by diopping 
it into the abdomen as in ovaiiotomy, but as yet with no maiked 
success The results of hysteiectomy m the hands of Keith (33 
cases, 3 deaths, m 1885) stand unrivalled Similai principles guide 
the performance of ciesarean section and Poiio’s opeiation 

Affections of the liver and gall bladder have also been tieated Kemova 
by lapaiotoniy In the lattei case an incision is made over the of gall- 
sw elling, and the gall-bladder, having been exposed, may he removed hladdei 
01 explored, gall-stones cleared out, the walls stitched to the sides 
of the abdominal wound, and a drainage tube inserted as occnsion 
requires The spleen has also been attacked In removal ot the spleen , 
entue organ special care must be taken that none ol the largei veins 
give way duiing manipulation Most careful ligation and sub- 
division of the pedicle is requisite In leceiit veais the suigeiy of 
the kidney has made gigantic strides There are thiee modes olkidnej 
leaching the organ, each of piopoitmiiate value acooiding to the 
nature of the case (1) Fiom the lumbai legion In this way 
we may open abscesses, remove calculi, and even extiipate if the 
kidney be not enlaiged Increased room may be obtained by le 
moving the twelfth iih By this method we gam sufficient and 
dependent drainage and w'e need not open the peiitoneum (2) As 
in oidinaiy laparotomy, making an incision lu the middle line 
This admits ot our examining both organs and to a large extent 
deternmuug the condition of each We get fieo access and can 
nioie readily treat the pedicle of vessels and the ureter We open 
into the peritoneal cavity and again divide the peiitoneum , but 
oui incisions are readily closed and we no longei diead interfenng 
with this huge lymph sac For tumours of the kidney this method 
is clearly indicated (3) Langenbueh has pioposed making an 
incision along the ontei bolder ot the rectus, w'hich is said to present 
advantages in certain cases 

Since the advance of ovaiiotomy the possibility of lemoval of portions 
portions of the intestinal tiact with a subsequent sutuie of theofiiites 
divided ends has been repeatedly demonstrated, and thus lesections tmal 
foi disease of the pylorus and bowel have been successfully peifoi ined tract 
In cases of gunshot wound, kpaiotomy, aiiest of liseniorrhage, cai eful 
cleansing of the peritoneum, and suture of the wounded gut is now 
the established practice Bull of Mew Yoik reports a lecoveiy m 
a ease where seven wounds in the gut were suiuud All lapaio 
tomies are founded on the type of ovariotomy , success depends on 
the fact that two opposed seious surfaces rapidly unite, and this fact 
must ever be home m mmd when we tear or injure the bowel and 
its coverings, ox nnita them Sepsis is the main dibustei likely to 
attend onr inteifeienoe, hutwith the means at our disposal, wabhing 
out the peiitoneum if necessaiy, we should be able to obviate tins 

Iniegard to operations on the abdominal oigans in winch we do 
not interfere with the peiitoneum it is sufficient to note that fi om the 
Inmhar region we can reach the colon, where it is uncovered by serous 
memhiane, the kidney, and zotroperitoneal tumouis ^ (P M C ) 

4 JDefonmties 

(1) Foi clubfoot, seevol vi p 42 

(2) Duiiug the last few yeais, in consequence of the safety with 

1 Tie htoraLure of aMominal suigery is vei y extensn e Tlie most complete 
lists will he found in Olsliausen's “Die Kraukliciten der Oianeii," m Dis 
deutsdlie Clnrurgm, 1SS3, and in Halt and Barbour's Mamal cj Gynsscology 
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Kaock wliicli boiicb may be div uled, otliei defoimities, suib as kaock knee 

knee, ic or gMu mlijum and bo'n leg or qc7iu laium, liave been remedied 
by operation Drs Mateiien of Glasgow, Ogston of Aberdeen, 
Schede of Hamburg, and the present i\iitei haA e been workmg at 
this subject and have devised, more especially in knock knee, 
various metliodb of lemeJying the deformity Opeiakons are only 
justifiable ulien the delormity has become chronic During the 
advancing stage, when the defoimity is getting worse, vhen the 
bones are still caitdaginons and plastic, the evil can be lemedicd 
hy mechanical means This statement may be best lUustiated by 
a short consideiatiou of the development of the lowei limbs and 
the changes uhioh normally take place At birth all childien aie 
more or less bandj legged The child lies on its nurse’s knee ivith 
the soles of the feet facing one another , the tibiae and femora aie 
curved outwards , and, if the limbs are extended, although the 
ankles are in contact, there is a distinct space between the knee 
joints During the first year of life a giadnal change takes place 
The knee joints approach one another , the femoia slope downwards 
and inwaidb towaids the knee joints , the tibia become straight , 
and the sole of the foot faces almost directly downwards While 
these changes are occuiring, the bones, which at first consist pnnci 
jially of cartilage, aie gradually becoming ossified, and m a noimal 
child hy the tune it begins to walk the lower limbs are piepared, 
both hy their general duection and hy the ngidity of the bones 
which form them, to snppoit the weight of the body If, how 
evei, the child attempts either as the result of imitation oi fiom 
euLomagement to walk before the normal handy condition has 
passed off, the result will iiecessanly be either an anest m the 
development of the limbs or an ineiease of the bandy condition 
If the child IS weakly, either lachitic or suffeimg from any ailment 
which pi events the due ossification of the hones, or is impiopcrly 
led, the bandy condition may remain persistent As a rule, how 
ever, in children that are precocious as legaids walking, if piopei 
care is taken the bandy condition will disappear without any special 
tieatment In a healthy child who does not attempt to walk until 
the limhs are prepared to support the weight of the body, no fuithei 
abnormal change takes place But in a weakly child in whom the 
development already described has occuned, in whom the limbs as 
legaids their general diiection are prepared for the support of the 
body, but in whom the bones forming the limbs are not sufficiently 
ossified, as in the rachitic child, the shafts of the femoia above the 
knee and the shafts of the tibiae below the knee bend foi wards , at 
the same time a change takes place at the knee joint, — the condition 
called Jcnod, hue In the normal limbs, the tibiae being veitical 
and parallel, and the distance between the uppei extremities of the 
femora being greater than that between then lowei extremities, the 
femora necessaiily slope inwards towards the middle line, and there 
IS therefoie in e-veiy propeily developed person an angle at the 
knee joint If at this stage the bones are sufficiently rigid to beai 
the weight of the patient, nofiiithei change takes place, but, if the 
limbs give way and aie not sufficiently strong, the normal angle 
at the knee joint inci eases and the inteinal lateial ligament of 
the knee joint becomes stretched,— the lesult being knock-knee 
The condition may be aiiested in its earliest stage by an impiove- 
ment m the geneial health of the child , but, if no such inipiove- 
ment takes place, and it the child is allowed to walk, then definite 
changes occur in the bones which foini the knee joint These 
changes aie the direct outcome of a geneial law, namely, that 
diminished pressure results in increased mowth, inci eased piessme 
in diminished growth The boat example of the former piinciple 
IS the lapid growth that takes place in a child that is confined to 
bed during a prolonged illness The distorted, stunted, shoitened, 
and fashionable foot of the Chinese lady is an example of the latter 
In the knee joint there is diminished piessuie between the internal 
condyle of the femui and the innei condvle surface of the tibia , 
there is increased pressure between the external condyle of the 
femur and the outer condyle surface of the tibia The result is an 
increased gioivth of the internal and a diminished giowth of the 
external condyles , the knock kneed condition is intensified, and 
will go on as long as the primary cause is at woik, getting woise 
and worse, and will only cease when the bones become fully de 
veloped As long as the disease is getting woise, the application 
of a rigid splint to the outer side of the limb fixed at the foot and 
at the upper part of the thigh, and the ariangeinent of an elastic 
bandage so as to draw the limb towards the sphnt, the person being 
kept in the honaontal posture, will cause a diminution in the pies- 
suie on the external condyles followed by then incieased giowth, 
aud by an increased pressure on the inteinal condyles followed by 
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d dimuiished giowth This effect may be obtained by apjjlj lug a 
weight to the limb, and by mechanical means founded on this 
geneial law cases of knock knee that are getting worse can be im 
proved At first theie is an anest in the abnoimality, which is 
soon follow'ed by impiovement The difieient methods that have 
been recommended toi division of the bones aie only necessary in 
those cases in which they have become peimanently distoited 
(3) Lateral cmvatuie of the spine is a deformity which occuis Spinal 
dmmg the developing peiiod of life befoie the bodies of the veite cum- 
biae aie fully ossified In young people who aie growing lapidlj , tnie 
and whose muscular system is w eak, any bad habit, as, foi example, 
that of standing and thiowiiig the weight of the body constantl} 
on one leg, gives use to a drooping of the pelvis on one side , oi, 
if, when wilting at a desk, they aie allowed to sit in a twisted 
position, a lateial ciuvatnre of the spine takes, place By constant 
indulgence m these bad habits the caitilaginous spinal column gets 
set m an abnoimal direction In the concavity of the cuive tncic 
IS incieased pressure and necessaiily dimmisbed giowth, in the con- 
vexity of the cuive dimmished piessuie with mcieased giowth 
The patient’s fi lends will piobably notice fiist the light scapula 
being pushed backwards by the underlying ribs, which fiom then 
close attachment to the dorsal vertebise paiticipate in a rotatoiy 
movement occmring in the veitebrie themselves, and, unless means 
aie taken to altei the abnoimal distiibution of piessme, the con- 
dition will become woise aud w'oise, until complete ossification 
chocks the pi ogress of the defoimity The commonest curvature 
IS one in w'hicli theie is a doisal convexity towards the light, with 
the nght shouldei liighei than the left Compeiisatoiy curves in 
the opposite duection fmm in the lumbai and ceivical legioiis 
Along with the lateral cuivation a rotation of the bodies ot the 
\eitebi» towaids the convexity of the cuive takes place, then 
spinous processes necessaiily tnui towards the concavity of the curve 
Since the line of the spmons processes of the veitebue can be easily 
tiaced thioiigh the skin, then deviation may mislead the supeificial 
obsenei as to the tiue duection in which cmvatuie has taken place 
As the lateral cuivation ocems the aiticulai facets along the hue 
of the concavity aie piessed togetliei, the line of these facets being 
posteiioi to the bodies of the vertebi® and then inteivenmg clastic 
inteiveitebial disks The result of this is that the veitebial 
column as a w'hole cannot fly away towards the convexity The 
anteuoi parts of the bodies, bemg farthest aw^ay from the fixed point, 
aie least lestiained fiom movement, and they pass away to a gieatci 
extent than the posteiioi paits The result is a lotation of each 
veitebia in the miection indicated To counteract this deformity 
in the eaihest stages, the patient (generally a giil) should be eii- 
couiaged to walk about with a book on hei head, to retain which 
in position she must necessaiily keep perfectly eiect Muscnlai 
excicises, to strengthen the muscles of the back, ought to be en- 
joined and superintended by the suigeon Dmmg the inteivals of 
rest she should lie upon her hack on a film boaid, and should caie- 
fully avoid taking any exercise wdiich gives use to w'eauiiess of the 
muscles , foi, wlienevei the muscles become weaned, she will at- 
tempt to take up a position which throws the stiain off them on to 
hei ligamentous and bony atrnctmes One of the best exercises is 
to lay the patient on hei face, fix hei feet, aud encouiage hei to 
laise herself by using the muscles of the back When the defoi mity 
becomes more maiked the use of the tiapeze should be piesoubed 
Hanging with hei aims upon the tiapoze, the weight of the lower 
limbs and pelvis will tend to straighten the spine as a whole, neces- 
sanly diminishing the increased piessme ujion the cartilaginous 
bodies of tlic vertebne towaids the concavity, and increasing the 
piessme between the sides of the bodies towaids the convexity Tire 
tendency to lotation must be counteiacted in auothei way The 
pelvis being fixed, elastic bands attached to fixed points, one in 
front of the patient toivaids hei left side, aiiothei behind bei to- 
wards her light side, aie to bo giasped by her nght and loft hands 
respectively, tlie light aim passing in tiont of liei body, the left 
aim behind it When the patient sti etches both hands simnl 
taneously theie will be an untwisting of the spine in a duection 
opposite to the abnoimal rotation In this desciiptiou, the com 
mon cmvalure— namely, of the doisal legion tow'aids tlio light— 
has been taken as a typical example to illusliale the tieatment 
When the doisal cmve is m the opposite direction, the untwisting 
of the curve must necessarily bo in the opposite duection also 
During the inteivals of active tieatment the patient must wear a 
iigid snppoit, which in itself has no duect emative action, but will 
materally assist the tieatment by pi eventing the good i esult obtained 
by the musciilai exercises fiom being luilhfied (J C ) 


SURIFA3f See Guiina, Dutch, voI xi p 251 
SURRENDER is a mode of alienation of real estate 
It is defined by Lord Coke to be “ the yielding up of an 
estate foi life oi yeais to him that hath an immediate 
estate in reversion or lemainder ” (Coke upon Littleton, 


337b) It IS precisely the converse of release, which is a 
conveyance by the reversioner or remainderman to the 
tenant of the particular estate A surrender is the usual 
means of effecting the alienation of copyholds The sui- 
lender is made to the loid, who grants admittance to the 
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purcliaser, an entry of tlie surrender and admittance being 
made upon the court rolls Formerly a de'vise of copy- 
holds could only have been made by surrender to the use 
of the testator’s will, followed by admittance of the devisee 
The Wills Act of 1837 now allows the devise of copj^ holds 
without surrender, though admittance of the devisee is 
still necessary A surrender must since 8 and 9 Vict c 
106 be by deed, except in the case of copyholds and of 
surrendei by operation of law Sui render of the latter 

kind generally takes place by meiger, that is, the com- 
bination of the greater and less estate by descent oi other 
means without the act of the party It has been dealt 
with by recent legislation (see Remainder) In Scotch 
law surrender in the case of a lease is represented by 
1 enunciation The nearest approach to surrender of a 

copyhold IS resignation in i einanentiam (to the loid) or 
resignation in fami em (to a purchaser) These modes of 
conveyance are now practically superseded by the simpler 
forms introduced by the Conveyancing Act, 1874 
Plate X SURREY, a metropolitan county of England, is bounded 
1101 th by the Thames, which separates it from Berks and 
Middlesex, east by Kent, south by Sussex, and ivest by 
Hampshiie Owing to the fact that it includes a portion 
of London, it ranks fourth among the counties of England 
in point of population, but in point of size it is only the 
tliiitieth, the total area being 485,129 acies, or 758 
square miles 

The geological structure of Surrey is reflected m its 
varied and picturesque scenery, the charms of which are 
enhanced by the large proportion of ground still remaining 
uncultivated The extent of common land is also very 
great, a circumstance which, from its proximity to London, 
must be considered as specially fortunate The northern 
portion of the county, nr the London basin, belongs to the 
Eocene foi matron the lower gioirnd is occupied chiefly 
by the London clay of the Lower Eocene group, stretching 
with interruptions) from London to Farnham, this is 
iinged on its southern edge by the plastic clays oi Wool- 
wich beds of the same group, which also appear in isolated 
patches at Headley near Leatherhead, and the Thanet 
sands of the same group crop out under the London clay 
between Beddington, Bansteacl, and Leatherhead The 
north-western portion of the county, covered chrefly by 
heath and Scotch fir, belongs to the Middle Eocene group, 
or Bagshot sands the Fox Hills and the bleak Chobham 
Ridges aie formed of the upper series of the group, which 
lests upon the middle beds occupying the greater part of 
Bagshot Heath and Bisley and Pnbright Commons, while 
eastwards the commons of Chobham, Woking, and Esher 
belong to the lower division of the gioup To the south of 
the Eocene foi matrons the smooth rounded outlines of the 
chalk hills extend through the centre of the county from 
Fainham to Westeiham (Kent) From Farnham to Guild- 
ford they form a nairow ridgo called the Hog’s Back, about 
half a mile in bi eadih with a high northern' dip, the greatest 
elevation reached in this section being 505 feet East of 
Guildford the northern dip decreases, and the outcrop 
widens, throwing out picturesque summits, frequently 
partly wooded, and commanding widely variegated views, 
the highest elevation being Botley Hill near Titsey, 866 
feet, The Upper Greensand or grey chalk marl, locally 
Iviiown as liiCHtono, crops out underneath the Chalk along 
the south orn escarpment of the Downs, and the Gault, a 
dark blue marl, rests beneath the Upper Greensand in the 
bottom of the long nauow valley which separates the 
chalk Uowns from the well-marked Lower Greensand lulls 
Leith TIill of this foimation roaches a height of 967 feet, 
and from its isolated position commands one of the finest 
views in the south of England, the next highest summits 
being Ilindhcad Hill (894 foot) and ITolmlnrry Hill (857 


-SUE 693 

feet) The southern part of the county belongs to the 
WeMden formation of freshwater origin the lower strata 
or Ha&tmgs beds occupy a small portion at the south- 
eastern corner, hut the greater part consists of a blue or 
blown shaly clay, amid which aie deposited nver shells, 
plants of tiopieal origin, and reptilian remains 

The whole of the county north of the Downs is in the 
basin of the Thames Besides a number of smaller streams, 
its chief affluents fiom Surrey are the Wey at Weybriuge, 
the Mole at East Moulsey, and the Wandle at Wandsuorth 
The Eden, a tributary of the Medway, takes its rise in the 
south-east corner of Surrey 

According to the agnciiltmal letiims for 1886, of the total area 
of the county 299,034 acres weie under cultivation, 77,553 being 
under corn crops, 44,998 under gieen crops, 26,741 rotation grasses, 
138,117 permanent pasture, 2547 hops, and 9078 fallow Tlieie 
aie considerable varieties of soil, ranging fioiii plastic clay to 
calcareous eaitli and baie rocky heath The plastic clay is well 
adapted for ivheat, the most largely giown of the corn crops, 
occupying 29,694 acres in 1886, while barley, oats, and pease, 
winch glow veil on the loamy soils in difieient parts ot the 
county, occupied le&pectively 15,439, 24,705, ancl 4587 acres, beans 
occupying 1872 and rye 1256 Of gieen ciops there weie 6432 
acies under potatoes, 15,975 undei tuinips and swedes, 9995 man- 
golds, 860 caiiots, 2660 cabbage, kohl labi, and rape, and 9076 
vetches and othei green crops A consideiable propoition of the 
aiea iiiidei gieen crops is occupied by the raaiket gardens on the 
alluvial soil along the banks of the Thames, especially in the vicinity 
ot London The total aiea of nmsery giounds m 1886 was 1436, 
and of maiket gaidens 2953 acres In early times the market gar- 
deners weie Flemings, who intiDclueed the cultine of asparagus at 
Battersea and of canots at Chertsey, foi which this district is still 
famous The area undei orchards in 1886 was 2144 acies Rhodo- 
dendionsand azaleas aie laigely giovn in the noith-westein distiict 
of the county In the neighbouiliood of Mitcham various medicinal 
plants aie extensively cultivated for the London heib -sellers and 
druggists, such as lavender, mint, eamomile, anise, losemaiy, 
liquouce, hyssop, &o The calcareous soil in the neiglihouihood 
of Farnham is well adapted for hops, but this crop in Suiiey la of 
inmoi importance There is a consideiable aiea under wood 
(42,974 acies in 1881) Oak, chestnut, walnut, ash, and elm are 
extensively planted , alder and willow plantations are common , 
and the Scotch fli propagates natiuallj fiom seed on the commons 
111 the north-west of the county The extent of pasture land is not 
gieat, with the exception of the Downs, wlucF aie chiefly occupied 
as slieep-iuns Daiiy-faiming is a more important industry than 
cattle fteding, large quantities of milk being sent to London The 
number of hoises in 1886 was 9930, of which 3278 weie unbroken 
horses and mares kept solely for breeding, of cattle 49,986, of 
which 24,869 were cows and heifers in milk oi in calf and 8699 
other cattle two years old and above , of sheep 87,658 , and of 
pigs 25,172 

Accoidiiig to the latest (1873) laudowneis Betwn foi England, 
Siuiey was divided among 17,293 piopiietors possessing 39^8,745 
acres at an annual value ol £2,285,814, in addition to which there 
Aveie 40,037 acres of common lands Of the piopiietois 12,712, or 
nearly two thuds, possessed less than one acre each, the total which 
they owned heiiig 2861 acres The a\ ei age annual rental per aci e of 
the land all over was about £5, 14s 9d The following propiietois 
held over 5000 acres each — eail of Lovelace, 9958 , crown, 7496 , 
call of Onslow, 6563, Su R Clayton, 6505, 0 W G Leveson- 
Gowei, 6368 

Maniifachires — ^Tlie inoie impoitant manufactures aio chiefly 
confined to London and its immediate neighbouiliood (see London, 
vol XIV p 832) Theie are paper mills at Wandswoith, and along 
the valley of the Wandle there are snnlf, duig, and copper mills 
Calico bleaching and printing aie caiiied on to a small extent in the 
same valley, and there aie also a few silk mills and tanner its Ropes, 
snuff, and drugs aie likewise manufactiued along the banks of tbe 
Jlole Woollen goods and hosieiy aie made at Godaiming, and 
gunpowdei is laigely maiuifactuied at Chilwoitli 

Gommunication —In addition to the navigation by barges, 
steameis ply on the Thames as far as Hampton The Basingstoke 
Canal from Basingstoke totlieWay atWeybiidge crosses tlieiioith- 
west coinei of the county, and the Siiuey and Sussex Canal passes 
southwards fiom the Wey near Guildfoul to the Aum Sniieyis 
more completely supplied by lailwajs tbaii any othei comity iii 
England, the Loudon, Chatham, and Dover, the South-Eastern, the 
London, Brighton, and South Coast, and the London and South- 
Western Railwiys luteisectuig it by their mam lines as well as by 
vauoiis blanches 

Athninisiiaiion and Topulaiion — Siiiiey contains liluuuheds , 
the hoiough ol Southwaik (pop 221,910), ivluch has no nimiicipal 
govoinmoiil, but for cortaiii purposes is connected with the city of 
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London , and tlie municipal boioughs of Godalming (2505), Guild- 
foid (10,858), Kingston upon Tliames(20,618), and Keigate (lS,6b J) 
A eonsidemble poition (22,472 aeies, with a peculation in 1881 ot 
980,522) IS withm the metropolitan distnet of London, in addition 
to wliieli theie aie the following uiban sanitary distiicts — Aldci- 
shot (20,155), Ctojdon (78,953), Doiking (6328), East Monkey 
(3289), Epsom (6916), Earnham (4488), Ham Common (1349), 
Hampton Wick (2164), New Malden (2538), Richmond (19,066), 
Smbiton (0406), Teddnigton (6599), and Wimbledon (15,950) The 
county has one coint of qinitei sessions, and is divided into twelve 
petty and special sessional divisions The central ciiminal court 
has jurisdiction ovei certain parishes m this county The hoiougli 
of Guildford has a separate court of quaitei sessions and commission 
of the peace , the boroughs of Reigate and Kingston-upon- Thames 
have commissions of the peace , the hoiough of South waik is in 
eluded in the petty sessional division of Newington , and the 
boiongh of Godaiming, in which the mayoi and e'c-mayor aie magis- 
trates, forms part of the petty sessional division of Guildfoid, the 
county justices having conennent jmisdiction The county con- 
tains 162 ci\il parishes, with paits of two otheis It is shared 
among the dioceses of Ganteihuiy, Eochestei, and Wmchestei 
Until 1885 the county foi pailiamentaiy pm poses was divided into 
East, ^Iid, and West Surrej' , it is now iean<anged in six divisions, 
V17 , Kingston, Mid (Epsom), Noith-East (Wimbledon), Noith- 
West (Cheitsey), South East (Reigate), and South West (Guildfoid) 
The poition of Suiiey fomeily included in the borough of Green- 
wich was in 18S5 included in the hoiough of Deptloid (Kent), 
the borough of Guildford was clisfianchised , one member was given 
to Cioydoii, and instead of the two metiopolitan hoioughs ot 
Lambeth and Southwaik the following fifteen constituencies (eaili 
letuining one member) weie cieated — Batteisea and Clapham, 
constituting two divisions, Camboiwell, embiacing the divisions of 
Noith Camberwell, Dulwich, and Peckham , Lambeth, embiacing 
the divisions of Bi ixton, Keninngton, Lambeth Noith, and Noi w ood , 
Southwaik, containing the divisions of Bermondsey, Rotherlutlie, 
and Southwaik West, Wandsw'oith , and Newington, wfith the 
divisions of Walwoitli and West Newington 
Since the beginning of the 19tli century the population has in 
oieased neatly 600 per cent Eroni 268,233 in 1801 it had incieasctl 
by 1821 to 399.417, by 1851 to 683,082, by 1871 to 1,091,635, and 
by 1881 to 1,436,899, of whom 683,223 weie males and 753,671 
females The iinmbei of peisons to an acie is 2 96 and of acies to 
a person 0 34 Within the last decade the inciease has been 85 1 
per cent, — innch meatei than the incicase in the geneial town 
population of England and Wales, which was 19 63 pei cent , the 
inciease in the whole population being only 14 34 Neaily twm- 
thiids (980,522) of tlie population belong to the metiopolitan 
district of London, hut tlie subiubs of London extend piactically 
throughout the gieatei pait of tlie county, its iiioioase in popu- 
lation being chiefly due to the building of lesideiices foi those who 
have business ot ptofessional intciests in London 
iTiitoiy and Antiquities — Notwithstanding its pioxiniity to 
London, Suiioy has been associated with few gieat events in 
English Iiistoiy Roman lemains have been discovered at Albuiy, 
Kingston, Titsey, Woodeote, and a few othci places, but none aie 
of much irapoitanee On several of the lulls thcic aie lomaiiis ot 
camps of eithei Roman oi Biitish oiigin The Roman Staiie 
Street liom London to Cliicliestei in Sussex passed by Kingston, 
Cliessingtou, Leatheihead, Doiking (wheie its lemams aie specially 
w'ell maikecl), Leith IIiU, and Ockley Dining the Saxon 2 ioiiod 
Siiuey was included in the dominions of the South Saxons and 
aftaiwaids of Wessex Its name Suriey oi “south kingdom” has 
apparently refcicnce to its position south of London oi south of 
the Thames Kingston in Smiey was in 838 tlie seat of a wilana- 
gemot convened by Egheit, and aftei the captmc of Wineliestei 
by the Danes it was fioni 901 to 978 the place wlieie the Anglo- 
Saxon kings weie ci owned Smiey was an eaildom of Godwine , 
and aftci the conquest was bestowed on William do Waiien, who 
had maiiied Gundiada, supposed to have boon a daughter of the 
Conqueioi Eiom the time that the gieat chaitei was on 15th 
June 1215 signed by King John at Runnyinedo neai Eghamtho 
histoneal annals of the county aie a blank, until the peiiod of the 
Cml Wai, when a skuinish took place, 7th June 1618, at Kingston 
The only ecclesiastical uuuswoithyof special mention aie the 
picturesque walls of Newaik Pnoiy, founded loi Augustimaiis in 
the time of Richard Ccein do Lion , and the Eaily English crypt 
and pait of the lefectoiy of Waveiley Abbey, the eailiest house of 
the Cistei Clans in England, founded in 1128 by William GilToul, 
bishop of Winchestei The Annalcs Waveiltenses, published by 
Gale 111 his Scr^itoics and aftci wards in the Eecoid seiics of 
Ohomdes, aie supposed to have suggested to Sn Waltei Scott the 
name of liis flist novel The chinch aichitectine is of a veiy 
vaued kind, and has no pecuhaily special featuies Among the 
nioie lutoiestiiig chinches aie Allnuy the tow'ei of which is of 
Saxon 01 veiy eaily Noiman date , Beddington, a fine example of 
the Peipeiidiculai, and containing monuments of the Caiew family , 
Chaldon, temarkablo foi its fiesco wall-paintings oftliel2th eentuiy, 
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discoveitd duiing lestoiation ui 1870 , Compton, which, though 
mentioned in Domesday, possesses httle of its oiiginal aichitectuio, 
but is w 01 thy of notice tor its two stoned chancel, and its caivtd 
wooden balnstiade surmounting the pointed Transition Noimaii 
aich which sepaiatos the nave tiom the chancel , St Maiy’s, Guild- 
foid, containing examples of Noimaii, Eaily English, Decoiatod, 
and Peipendicular, but is of inteiest chiefly foi the giotesqne caiv- 
ing on the corbels of the aisles and the colouied medallions on the 
roof of the noith chapel , Leigh, Perpendiciilai, possessing some 
very filiie biasses of the 15th centiiiy , Lingheld, Pei pendiculai , 
containing ancient tombs and biasses of the Cobliams, Ockham, 
chiefly Decoiated, with aloity embattled towei, containing the man 
soleum of Loid Chancellor King (d 1734), with full-length statue 
of the chancelloi by Rysbroeck , Reigate, chiefly Pei pendiculai , 
but with Transition Norman pillars in the nave , Stoke d’Abeinon, 
Eaily English, with the earliest extant English hi ass, that of Sii 
John d’Abeinon, 1277, and Woking, Decorated, witli Early English 
chancel Of old castles the only examples ate Fainham, occuiJied 
as a palace by the bishops of Winchestei, oiiginally built by 
Henry of Blois, and restored by Henry III , and Guildford, with 
a stioiig quadrangular Noiman keeqi Ancient domestic aiclntect- 
nie is, liowevei, well lepiesented, the examples including Bedding- 
ton Hall, now a female oiphan asylum , the ancient mansion of the 
Caiews, rebuilt in the le^gn of Queen Anne, hut still letamnig the 
Kill of the Elizabethan building, Ciowhuist Place, built m the 
time of Henry VII , the ancient seat of the Gaynesloids, and fie 
qiiently visited by Heiny VIII , poitions of Cioydon Palace, an 
ant lent seal of the aichbishojis of Canteibuiy, the gate towei of 
Esliei Place, built by William of Waynflete, bishop of Winchestei, 
and repaued by Caidiual Wolsey , Aiclihisliop Abbot’s liospitil, 
Guildloid, in the Tudoi style , the fine old Elizabethan house ot 
Losely neai Guildford, Cowdey House, Cheitsey, oiiginally of the 
tune of James I , inhabited by the poet Cowley fiom the Restoia 
tiontill his death , Smallfield Place, noW' a fainihouse, at one tune 
the seat of Su Edwaid Bjsshe, gaiter king at-aims , and Sutton 
Place, dating fiom the time of Hemy Till , possessing cuiious 
mouldings and oinameiits in tciia-colta Among the eminent 
peisons spiecially connected with Smiey may be mentioned Geoige 
Abbot, aichbisliop of Canteibuiy, the son of a cloth W'Oikei in 
Guildford, Aitlmi Onslowq born atMciiowm 1691, who hecaiiie 
membei foi Guildfoid and spcakei of the House of Commons , Sn 
William Temple, who had liis losidence at llooi Paik, wheie ho 
died 111 1699 , Su Nicolas Caiew, beheaded foi conspiiaey m 1539, 
<ind other memhois of the family, who had then ancestial seat at 
Beddington, John Evelyn, the diaiist, w'ho was born at Wottoa 
m 1620 , Maltlius, the political economist, who was horn at the 
Rooke, neat the same place, in 1766 , William Cobhett, w'lio was 
bom neai Fainham in 1762 , Home Tooko, who was hoin at 
Wcstniinstei, wiote Ins well-known book at Puiley, and died at 
Wimbledon in 1812, the histoiiati Gibbon, who was boin .it 
Putney in 1737, which w-as also the bulliplace of Ciomwell, the 
mmistei of Hcniy VIII 

Sec Topley’a ecology of the Weald and Wliitibei’s Geology oj I oMou TJcm/i, 
lounnig pan, of the Uemoiii of Owlngiud Suruy of UmUd Ainydom, hitini/ 
Arcktt ologiLcd CollcUioiis Aubicv, Naiuial llistoiy and Antiynities of Suiieii, 

I vols , 1718 19 , M.inniiig ami Bray, Iliht and Antiq ofbuiicy, ISOO 1 1 , Br.n 
ley, Topoyiapli Jfiit 5 vojs , isil '10 , r,>sons, Environs of Joni/iin, 

5 \oK , 1800 11 , Baxtei, Domesday Dook ofbuuey, 1870 (f F II ) 

STJEREY, Henry Howard, Earl of (1516 ’-15 17), ono 
of tlie leadeis m the poetic movement iiiidor Homy VI IT 
that heralded the great oiitbimst of the Elizabethan period 
Of Ins peisonal life outside liis poetiy only tlie barest onl- 
Ime IS known, and till compaiativcly of late even that 
outline was not fi eo fi om coiifubion Tin oe dilTcr ent men — 
the grandfathei of the poet, his fathoi, and the poet him- 
self — boie the title within a poiiod of ten oi eleven yeais , 
and at one tune the poet ^Yas confounded with his giand- 
fathcr, and supposed to have been piescnt at the battle ot 
Eloclden (1513) He was not born till at least two years 
after that event It was Ins grandfathei who distinguished 
himself at Eloddeh imdci the title of the earl of iSiiney, 
and was created duko of JSfoifolk as a lewaid foi liis 
services, surrendering the title of Buney to Ins son, the 
poet’s father, for Ins lifetime Although the poet has 
always been mo.st familiaily known as the eail of Biirrcy, 
he leally held the title only by comte.sy, succeeding to li 
on that footing in 1524, when Ims father became duke of 
Norfolk In one of lus poems he speaks of having 
passed “Ins childish years” at Windsor “with a king’s 
son ” This was Henry VI TT ’s natural son, Henry Eitzroy, 
duke of Richmond, who was affianced to Surrey’s sistci, 
Mary, but died befoie he was out of his toons, It is 
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sometimes said that the two were educated together at 
Wmdsoi, but the sweet companionbhip to which the iJoem 
refers, when the two youths “hoved” in the large gieen 
courts “wuth eyes cast up into the maiden’s tower,” belongs 
to the last yeai of Fitzroy’s short life Whether oi not 
Surrey was educated from hteral childhood with a king’s 
son, he was certainly educated with the care for literary 
culture which about that time became common in the 
households of English noblemen , and, as the fashion 
was, he was sent, after passing through Cambiidge, to 
complete his education in Italy The tradition that he 
made the tour of Europe as a knight-errant, upholding 
against all comers the superiority of his mistress Geraldine, 
has no extrinsic evidence in its favour If Geraldine was, 
as IS commonly supposed, Elizabeth Fitzgerald, a daughter 
of the earl of Kildare, she was but a child of seven or eight 
years when Surrey set out on his ti avels The legend about 
his knight-eriantry is probably only a sign of the extent to 
which his chivalrous personality and poetry fascinated the 
imagination of his own and the next generation The 
eminence of the Howards at Henry’s couit was evidenced 
in many ways ’ in the festivities at the king’s mairiage 
with Anne of Cleves, Suiiey was the leadei of one of the 
sides at the tournament, and two years later his cousin, 
Catherine Hovard, became the king’s fifth wife Surrey 
took an active part in the insignificant vars of Henry’s 
later years, accompanied the expedition, led by his father, 
which lavaged the south of Scotland in 1542, and held a 
command in the Fiench expedition of 1544 When the 
king’s death was known to be near, the duke of Norfolk 
was suspected of aiming at the throne, and Surrey’s own 
haughty and ostentatious manners countenanced the sus- 
picion A month before the king’s death both weie 
arrested and lodged in the Tower, and on 13th January 
1547 Suriey was brought to trial for high treason The 
main charge against him was that he had “ falsely, mali- 
ciously, and treacherously set up and borne the arras of 
Edward the Confessor ” His plea that the aims belonged 
to his ancestois was probably not accepted as an extenua- 
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S URVEYING is the ait of determining the relative 
positions of prominent points and other objects on 
the surface of the ground and making a giaphical dehnea- 
tion of the included area The general prmciples on 
which it is conducted are in all instances the same cer- 
tain measures are made on the ground and corresponding 
measures aie protracted on paper, on a scale which is fixed 
at whatevei fi action of the natural scale may be most 
appropriate m each instance The method of opeiation 
vanes with the magnitude and importance of the survey, 
which may embrace a vast empire or be restricted to a 
email plot of land All surveys rest primarily on lineai 
measures for direct determinations of distance , but these 
are usually largely supplemented by angular measures, to 
enable distances to be deduced by the principles of geome- 
try which cannot be conveniently measured over the surface 
of the ground where it is hilly or broken The natuie of 
a survey depends on the proportion which the linear and 
the angular measures beai to each other , it may be purely 
linear or even piuely angular, but is generally a combina- 
tion of both methods Thus m India there are numerous 
instances of large tracts having been surveyed by the purely 
linear method, m the course of the revenue surveys which 
were initiated by the native Governments The operations 
were conducted by men who had no knowledge of geometry 
or of any other measuring instrument than the rod or chain, 
and whose principal object was the determination of fairly 
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tion of the offence A common jury found him giulty, 
and he was executed on Tower Hill on 19th January 

Eis poems, wliicli had been one of the occupations of his ciowded 
life, fiist appealed m punt m TotteVs Miscellany m 1557 On the 
title-page of this memoiable publication Surrey’s name stood iiist, 
but this was piobably in deteience to liis laiik , Wyatt iias tlie 
fiist in point of time of Hemy’s “comtly makeis” (see Wyatt) 
Suirey, indeed, expiessly acknowledges Wyatt, who was seveial 
yeais his senioi, as his mastei in poetry Seeing, however, that 
their poems weie fiist published m the same volume, many yeais 
aftei the death of both, then names can never be disassociated, 
and it must always be hard to say which was the leadei in the 
vaiious new and beautiful foims of veise which TotteVs Miscellany 
introduced into English y)oetiy Suiiey’s only unquestionable 
distinction as a metrician lies outside the Miscellany his trans- 
lation of the second and fomth books of the ^neid into blank vezse 
— the fiist attempt at blank lerse in English — vas published 
separately hy Tottel in the same yoai But his sonnets (in vaiioiis 
schemes of veise), his elegy on the death of Wyatt (in elegiac 
staves shut m by a final couplet), his pastoial poem (a level’s 
complaint put into the mouth of a shepheid), and lus lyiics lu 
livelier measmes aie all extiemely inteiesting expeiimeuts, and 
seived as models foi moie than one generation of courtly singeis 
and soniieteeis In foim as well as in substance Surrey and his 
compeeis were laigely indebted to Italian piedecessois , most of 
his poems aie in fact tiauslations oi adaptations of Italian originals 
The tone of the loie sentiment was new in English poetiy, veiy 
diffeient in its earnestness, passion, and fantastic extravagance 
fiom the lightness, gaiety, and humour of the Chaiiceiiau school 
In this lespect TotteVs Miscellany helped to educate the English 
muse foi the tiiumphs of the tiagic diama Siiney’s own con 
tiibutions aie distinguished hy then copious and impetuous 
eloquence and sweetness 

SURROGATE is a deputy of a bishop oi an ecclesiastical 
judge, acting in the absence of his principal, and strictly 
bound by the authority of the latter At present the chief 
duty of a surrogate is the granting of marriage licences 
Quite lecently judgments of the arches court of Canterbury 
have been delivered by a suiiogate The office is unknown 
in Scotland, but is of some importance in the United States 
In the State of New York the suriogate’s court is a couit 
of record, with jurisdiction over the administration of the 
personal estate of a deceased person and certain other 
matters In New Jersey the suirogate is an official of 
the orphans’ couit, grants unopposed probates, &c 
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accurate areas , their methods sufficed for this puipose and 
were accepted and peipetuated for many years by the Euro- 
pean officers to whom the levenue assessments became en- 
ti listed after the suhveision of the native rule In India, 
too, there aie extensive tracts of countiy which have been 
surveyed by the purely angular method, either because the 
giound did not permit of the chain being employed with 
advantage, as in the Himalayan mountains and hill tracts 
generally, or because the chain was considered politically 
objectionable, as in native states where it would have been 
regarded with suspicion 

Surveys of any great extent of country were formerly 
constructed on a basis of points whose positions were fixed 
astronomically, and in some countries this method of opera- 
tion IS still of necessity adopted But points whose relative 
positions have been fixed hy a triangulation of modeiate 
accuracy present a more satisfactory and reliable basis, 
for astionomical observations are liable, not only to the 
well-known intrinsic errois which are caused by uncer- 
tainties in the catalogued places of the moon and stars, 
hut to external errors arising from deflexions of the plumb 
line under the influence of local attractions, and these of 
themselves materially exceed the errors which would be 
generated m a faiily executed triangulation of a not ex- 
cessive length, say not exceeding 500 miles The French 
Jesuits who made a survey of China for the emperor ahont 
1730 appear to have been the first deliberately to discard 




the astronomical and adopt thetrigonometiical basis In 
India the change ivas made m 1800, when what is known 
as the Great Trigonometrical Survey was mitiated by Major 
Lambton— with the support of Colonel Wellesley, after- 
wards Duke of Wellington— as a means of connecting the 
several surveys of loutes and districts which had already 
been made in vaiious parts of the country, and as a basis 
for futuie topography This necessitated the inception of 
the Surrey as an undeitakmg calculated to satisfy the le- 
quirements of geodesy as well as geography, because the 
latitudes and longitudes of the points of the tiiangulation 
had to be determined for future reference, — as in the case 
of the discaided astronomical stations, though in a different 
mannei, — ^by processes of calculation combining the results 
of the triangulation with the elements of the earth’s figure 
The latter were not then known with much accuracy, for so 
far geodetic operations had been mainly carried on in 
Europe, and additional operations nearei the equator weie 
much wanted , the survey was conducted with a view to 
supply this want Thus a high oidei of accmacy was aimed 
at from the veiy first In course of time the operations 
•were e'^tended ovei the entire length and breadth of Hin- 
dustan and beyond, to the farthest limits of British sway , 
they cover a larger area than any other national survey 
as j et completed, and are very elaboi ate and precise Thus, 
as triangulation constitutes the most appropriate basis foi 
survey operations generally, a shoit account will be given 
of (1) the methods of the Great Trigonometrical Survey of 
India This will be followed by accounts of (2) traversing 
as a basis for survey, (3) levelling, (4) survey of interior 
detail, (5) representation of ground, (6^ geogiaphical recon- 
naissance, (7) nautical surveying, (8) mapping, (9) map 
printing, (10) instiuraents 

I Great Trigonometrical Survey of India 
General 1 General Outhnes — Primal ily a network was thrown 
outlines over the southern peninsula The triangles on the central 
meridian were measured with extra care and checked by 
ba&e-lmcs at distances of about 2° apart in latitude in order 
to form a geodetic aic, ivith the addition of astronomi- 
cally detei mined latitudes at certain of the stations The 
base-lines were measured with chains and the pnncipal 
angles -with a 3-foot theodolite, which, however, was badly 
damaged almost at the outset by an accident to the 
azimuthal ciicle The signals were cairns of stones oi poles 
The chains ■were somewhat rude and then units of length 
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had not been determined originally, and could not be after- 
wards ascertained The results were good of then kind 
and siifhcient for geographical purposes , but the cential 


meridional arc — the “gieat aic” — was eventually deemed 
madequate for geodetic requirements A superior instiu- 
mental equipment was introduced, •with an improved modus 
operanck, under the direction of Colonel Everest in 1832 
The network system of triangulation was superseded by 
mendional and longitudinal chains taking the form of grid- 
irons, and restmg on base-lines at the angles of the gnd- 
irons, as represented in fig 1 Eor convenience of reduc- 
tion and nomenclature the triangulation west of meridian 
92° E has been divided mto five sections, — the lowest 
a trigon, the othei foui quadnlateials distinguished by 
cardinal points which have reference to an observatory 
in Central India, the adopted origin of latitudes In the 
north -east quadrilateral, which was first measured, the 
meridional chains are about one degree apart, this dis- 
tance was latteily much increased, and eventually certain 
chains — as on the Malabar coast and on meridian 84° in 
the south-east quadiilateral — were dispensed with, because 
good secondary triangulation for topography had been 
accomplished before they could be commenced 

2 Modem Base-Lines — All these were measured with Base- 
the Colby apfiaratus of compensation bars and microscopes hues 
The bars, 10 feet long, weie set up horizontally on tripod 
stands, the microscopes, 6 inches apait, were mounted in 
pans revolving round a vertical axis and were set up on 
tnbiachs fitted to the ends of the bars Six bars and five 
central and two end pans of microscopes — the latter with 
their vertical axes perforated for a look-down telescope — 
constituted a complete apparatus, measuring 63 feet be- 
tween the ground pins oi registers For explanation of 
compensation see Earth, Figure or the, vol vii p 599 
Compound bais are iiecessaiily moie liable to accidental 
changes of length than simple bais, they were therefore 
tested from time to time by comparison with a standard 
simple bai , the microscopes were also tested by compaiison 
witb. a standard 6-iiicli scale At the very first base-line 
the compensated bais weie found to be liable to sensible 
vaiiations of length with the diuinal variations of temper- 
ature, these were supposed to be due, not to error in 
effecting the compensation, but to the different thermal 
conductivities of the biass and the non components It 
became necessary, theiefoie, to deteimine the mean daily 
length of the bars veiy precisely, for which reason they weie 
systematically compared with the standai d befoi e and after, 
and sometimes at the middle of, the base-line measuiemeii't 
throughout the eiitiie day for a space of thi ee days, and 
undei conditions as neaily similai as possible to those 
obtaining during the measurement Eventually ther- 
mometers were applied expel imeiitally to both components 
of a compound bar, when it was found that tho diuinal 
variations in length were principally due to difference of 
position relatively to the sun, not to difference of con- 
ductivity, — the component nearest the sun acqiuimg heat 
most lapidlyor parting with it most slowly, notwithstand- 
ing that both were in the same box, which was always 
kept under the cover of a tent and carefully sheltered 
from the sun’s rays Happily the systematic compaiisons 
of the compound bars with the standard were found to 
give a suiHciently exact determination of tho mean daily 
length An elaborate investigation of thcoi otical probable 
eriois at the Cape Comorin base showed that, for any base- 
line measured as usual -witliout thermometers m the com- 
pound bais, the^ie maybe taken as ± 1'5 millionth paits 
of the length, excluding unascertainablo constant cirois, 
and that on mtioducmg thermometers into these bars the 
p e was dimiuislied to + 0 55 millionths 

In all base-lmo measurements the weak point is the 
deteimmation of tlie temperature of the bars when that of 
the atmospheie is rapidly rising or falling , the thermo- 
meters acquiie and lose heat moio rapidly than tho bar if 
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tlieir bulbs are outside, and more slowly if m&ide tbe bai 
Thus there is always more oi less lagging, and its effects 
aie only eliminated when the rises and falls are of equal 
amount and duration, but as a rule the rise generally 
predominates greatly duiing the usual hours of work, and 
whenever this happens lagging may cause more eiror in a 
base-line measured with simple bars than all other sources 
of enor combined In India the probable average lagging 
of the standard-bar thermometer was estimated as not less 
than 0° 3 Fahr , coi responding to an error of - 2 milhonths 
in the length of a base-line measured with iron bars With 
compound bars lagging would be much the same for both 
components and its influence would consequently be ehmi- 
nated Thus the most perfect base-line apparatus would 
seem to be one of compensation bars with thermometers 
attached to each component , then the compaiisons with 
the standard need only he taken at the times when the 
temperature is constant, and there is no lagging 

3 FaUo of Fjrpansion of Staridmd Bar — This was 
fiist detei mined m 1832 bymeasming the increment in 
length between temperatures of 76° and 212° Fahr , in 
1870 the increment between 52° and 96° was measured, 
the results indicated an mciease of expansion with tem- 
perature They were therefore comhmecl on the empirical 
assumption that the expansions the sum of two terms, — 
the fiist X times the temperatuie, the second y times the 
square of the temperature , x and y were then determined 
fiom the two equations of condition given by the two sets 
of measurements The lesulting value of the expansion 
at 62° was found to be 5 per cent less than the previously 
derived value at the mean tempeiature of 144°, thus show- 
ing the importance of employing a factor varying with the 
mean temperature of each base-lme , and this was done 
in the final reductions 

4 Plan of Tiiangnlation — This was hioadly a system 
of internal meridional and longitudinal chains with an ex- 
ternal border of oblique chains followmg the couise of the 
frontier and the coast lines The design of each chain 
was necessaiily much influenced by the physical features 
of the country over which it was carried The most diffi- 
cult tracts were plains of great extent, devoid of any com- 
manding points of view, in some parts covered with dense 
forest and jungle, malaiious and deadly, and almost unin- 
habited, in other parts covered with towns and villages 
and umbrageous trees, — the adjuncts and concomitants of 
a teeming population In such tiacts triangulahon was 
impossible except by constructing lofty towers as stations 
of obseivation, raising them to a sufficient height to over- 
top at least the earth’s curvature, and then either increas- 
ing the height to surmount all obstacles to mutual vision, 
or clearing the lines, both of which were lahonons and 
exqoensive processes Thus in hilly and open country the 
chams of triangles were generally made “double” through- 
out, % e , formed of polygonal and quadiilateral figures, to 
give greater bieadth and accuracy, hut m tracts of 
forest and close country they were carried out as senes of 
single triangles, to give a minimum of labour and expense 
Symmetry was secured by restricting the angles between 
the limits of 30° and 90° The average side length was 
30 miles m hill country and 11 in the plains , the longest 
principal side was 62 7 miles, though in the secondary 
triangulation to the Himalayan peaks theie were sides 
exceeding 200 miles Long sides were at first considered 
desirable, on the principle that the fewer the links the 
gi eater the accuracy of a chain of triangles, but it was 
eventually found that good observations on long sides 
could only he obtained under exceptionally favourable 
atmospheric conditions, which were of rare occurrence 
The sides were therefore shortened, whereby the observa 
tions were much improved and accelerated In plains the 
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length was governed by the height to W’hich toweis could 
be conveniently raised to surmount the curvature, under 
the well-known condition, height in feet = ^ x square of 
the distance m miles , thus 24 feet of height Tvas needed 
at each end of a side to overtop the curvature in 12 miles, 
and to this had to be added whatever was required to 
suimount obstacles on the ground In Indian plains re- 
fiaction IS moie frequently negative than positive during 
sunshine, no reduction could therefoie be made for it 

5 Selection of Sites for Stations — This, a veiy simple Sites for 
matter in hiUs and open country, is often v ery difficult in stations 
plains and close country In the early operations, when 

the great arc was being carried across the wide plains of 
the Gangetic valley, which are covered wuth villages and 
trees and other obstacles to distant vision, masts 35 feet 
high were carried about for the support of the small le- 
connoitring theodolites, with a sufficiency of poles and 
bamboos to form a scaffolding of the same height for the 
observer Other masts 70 feet high, with arrangements 
for displaying blue lights by night at 90 feet, weie erected 
at the spots where station sites were wanted But the cost 
of transport was great , the rate of progiess was slow , and 
the results were unsatisfactory Eventually a method of 
touch rather than sight was adopted, feeling the ground 
to search for the obstacles to be avoided, rather than 
attempting to look over them, the “lays” were traced 
either by a minor triangulation, or by a traverse with 
theodohte and pei ambulator, or by a simple alignment of 
flags The first method gives the dii action of the new 
station most accurately , the second searches the ground 
most closely , the third is best suited for tracts of unin- 
habited forest in which there is no choice of either line or 
site, and the required station may he built at the inter- 
section of the two trial lays leading up to it As a lule 
it has been found most economical and expeditious to laise 
the towers only to the height necessary for suiinountmg 
the ciiivatiire, and to lemove the trees and other obstacles 
on the lines 

6 Sti uctnre of tlie Pi movpal Stations — Each has a cen- Prmoipa 
tral masonry pillar, circular and 3 to 4 feet in diametei, stations 
for the support of a large theodolite, and around it a plat- 
form 14 to 16 feet square for the observatory tent, obseiver, 

and signaUeis The pillar is carefully isolated from the 
platform, and when solid carries the station mark — a dot 
surrounded by a circle — engraved on a stone at its suiface, 
and on additional stones or the rock in situ, in the normal 
of the upper mark , hut, if the height is considerable and 
there is a liability to deflexion, the pillar is constructed 
with a central veitical shaft to enable the theodolite to be 
plumbed over the ground-level mark, to which access is 
ohtamed through a passage in the basement In early 
years this precaution against deflexion was neglected and 
the pillars weie bmlt solid throughout, whatever their 
height, the suiroundmg platforms, being usually con- 
stiucted of sun-diied bucks or stones and earth, were liable 
to fall and press against tbe pillars, some of which thus 
became deflected during the rainy seasons that intervened 
between the periods during which operations were arrested 
or the commencement and close of the successive circuits of 
tiiangles In some instances displacements of mark occurred 
of which the magnitudes were not ascertainable, but were 
estimated as equivalent to e ’s of about ± 9 inches in the 
length and ± 2" 4 in the azimuth of the side between any 
two deflected towers , and, as these theoretical errors are 
identical with what may be expected at the end of a 
chain of 36 equilateral triangles in which all the angles 
have been measured with &f>e = ± 0" 5, the old tnangula- 
tion over solid towers had evidently suffered much more 
from the deflexions of the towers than from errors in the 
measurements of the angles 
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7 Instruments foi Mecmii mg Ft incqjal Angles — Large 
tlieodolites were invariably employed Repeating circles 
were liiglily tlioiiglit of byFiench geodesibts at the time 
•when the operations in India weie being commenced , but 
they ■were not used in the survey, and have now been gener- 
ally di&caided 

The pimcipal theodolites are somewhat similar to the 
astronomer’s alt-azimuth instrument, but with laigei azi- 
muthal and smaller veitical ciicles, also -with a greater 
base to give the firmness and stability which are required 
m measmmg horizontal angles The azimuthal circles 
have mostly diameters of either 36 or 24 inches, the ver- 
tical circles having a diainetei of IS inches In all the 
theodolites the base is a tubrach resting on three levelling 
foot screws, and the circles aie lead by microscopes , but 
m dififeient instruments the -fixed and the lotatoiy parts of 
the body vary In some the vertical axis is fixed on the 
tribrach and projects up'vvauls , in others it revolves in the 
trihiacli and piojects downwards In the former the 
azimuthal circle is fixed to the tribrach, while the telescope 
pillars, the microscopes, the clamps, and the tangent screws 
aie attached to a dium revolving round the vertical axis, 
in the Idttei the microscopes, clamps, and tangent screws 
are fixed to the tribrach, while the telescope pillars and the 
azimuthal ciicle are attached to a plate fixed at the head 
of the rotatory veitical axis The foimei system — called 
that of fiying permits the vertical axis to be 

readily opened out and cleaned, and piesents the same clamp 
and tangent sci ew foi employment duiiiig a round of angles, 
the latter — 'the system of fi ml mw oscopes — ^necessitates the 
removal and replacement of all the microscopes, clamps, 
and tangent screws whenever the axis is cleaned, which is 
very tioiiblesome, and it presents thiee sets of clamps and 
tangent screws for successive employment during a round 
of angles, which is a departure fiom true differentially 
The veitical axis is peif orated foi centrmg over the station 
mark with the aid of a “look-down telescope” instead of 
a plummet The azimuthal cncle is invaiiahly lead by an 
odd numbei of mici oscopes, either thiee or five, at equal 
intervals apait The telescope rests with its pivots in Y’s 
at the head of two pillais of a sufiicient height to enable 
it to be completely tamed round in altitude The vertical 
circle IS fixed to the transit axis of the telescope, and is 
lead by two microscopes 180° apait, at the extremities of 
aims projecting fiom one of the pillars The stand is a 
well-braced tiipod, carrying an iron ung on which the theo- 
dolite rests and may be turned round bodily whenevei de- 
sired, as for shifting the position of the zero of the azimuthal 
circle relatively to the points imdei observation The ring 
is 3 inches broad and of the same diametei as the circle 
of the foot-screws of the theodolite In some instruments 
the foot-sciews rest diiectly on the img, but the instiu- 
ment can be laised off the ring and turned round with the 
aid of an appaiatus m the centre of the stand In otheis 
they rest in grooves at the angles of an iron tiiangle which 
sits on the ring and can be shifted in position by hand , 
thus with the stand well levelled m the fiist instance the 
circle may be set within 1' of any reqmied reading The 
centiing over the station mark is perfoimed by pushing 
screws placed eithei in the drum of the stand or at the 
angles of the triangle 

For travelling the theodolites were packed m two cases, 
the laigei containing the body of the instrument, the 
smallei the telescope and the vertical ciicle , the stand 
constituted a third package Each was carried on men’s 
shoulcleis as the safest method of tiansportj the weights, 
of the heaviest 36-inch and of the lightest 24-inch instru- 
ments, as packed with ropes and bamboos, weie, respect 
ively, as follows — body, 649 R, telescope, 130, stand, 
232, total, 1011 It), and 300, 135, and 185, total 620 R 


8 Signals — Cairns of stones, poles, or other opaque Signals 
signals weie primarily employed, the angles being measured 

by day only, eventually it was found that the atmospheio 
was often more favouiable for observing by night than by 
day, and that distant points wuie laised well into view by 
refraction by night which might be invisible oi only seen 
with difficulty by day Lamps were then introduced of 
the simple form of a cup, 6 inches in diametei, filled with 
cotton seeds steeped in oil and resin, to burn under an 
inverted earthen jar, 30 inches in diameter, with an apei- 
tuie in the side towards the observer Subsequently this 
contrivance gave place to the Argajid lamp with paiabohc 
reflectoi , the opaque day signals weie discarded foi helio- 
tropes reflecting the sun’s rays to the observer The in- 
troduction of luminous signals not onlj rendered the night 
as well as the day available for the obsei vations but changed 
the chaiactei of the operations, enabhng work to be done 
during tbe dry and healthy season of the year, when the 
atmospheie is generally hazy and dust-laden, instead of 
being restricted as formerly to the rainy ancl unhealthy 
seasons, when distant opaque objects are best seen A 
bigbei degiee of accuracy was also seemed, for the lumi- 
nous signals weie invariably displayed through diaphiagiiis 
of appropriate aperture, truly centred over the station 
mark , and, looking like stars, they could be observed with 
greater precision, whereas opaque signals are always dim 
in comparison and are liable to be seen excentrically when 
the light falls on one side 

A signalling party of thiee men was usually found sufii- 
cient to manipulate a pan of heliotiopes — one foi single, 
tw'o foi double reflexion, accoidmg to the sun’s position — 
and a lamp, throughout the night ancl day Heliotiopeis 
weie also employed at the observing stations to flash in- 
structions to the signalleis 

9 Measuring Mm mntal Angles — The theodolites vvei e Meawu- 
invariably set up undei tents for protection against sun, 
wind, and ram, and centred, levelled, and adjusted foi the 

runs of the inicioscopcs Then the signals were observed ^ 
in regular rotation round the lioiizon, alternately fioin 
light to left and vice versa j after the piesciibed miniimun 
iiiimbei of rounds, either two or thiee, had been thus 
measured, the telescope was turned through 180°, both 
in altitude and azimuth, changing the position of the face 
of the veitical circle relatively to the observei, and further 
rounds were measmed, additional mcasmes of single 
angles weie taken if the piesciibed observations were not 
sufficiently accoi dant As the microscopes were mvai lably 
equidistant and then numbci was always odd, either thiee 
01 five, the readings talcen on the azimuthal circle duiiiig 
the telescope pointings to any object in the two positions 
of the vertical cncle, “face light” and “face left," weie 
made on twice as many equidistant graduations as the 
numbei of nucroscopos The theodolite was then shifted 
bodily in azimuth, by being turned on the ring on tlio 
head of the stand, which brought new graduations under 
the microscopes at the telescope pointings , then furtliei 
rounds were measured m the new positions, face right 
and face left This process w’-as repeated as often as 
had been previously iiresciibcd, the successive angulai 
shifts of position being made by equal aics bringing 
equidistant graduations undei the microscopes during 
the successive telescope pointings to one and the samo 
object By these aiiaiigcmeiits all periodic errors of 
giaduation were eliminated, the numerous giadiiatioiis 
that weie read tended to cancel accidental errors of divi- 
sion, and the numerous rounds of measures to minimizo 
the errors of observation arising from atmospheiic and 
personal causes 

The foUowing table (I ) gives details of ilio procodin’o at dilToicnt 
times , in the headings M stands for the number of microscope'i 
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over the azimuthal circle of the theorlolite, Z for the number of 
the zeio settings of the circle, JT foi the numbei of graduations 
Li ought undei the micioscopes, A=360°— N, the aic between the 
giaduations, R the piesciibed number of rounds of measures, 
and P=R x Z, the miiumum number of telescope pointings to any 
station, excluding lepetitions foi discrepant obseivations — 
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M 
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X 
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E 

P 
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8 
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24 
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5 
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50 
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2 

20 

1855 SO 


10 

1 12 

50 

36 

7“ 12' 
10“ 0' 

3 

3 

30 

36 


Under tins system of procedme the mstiumental and 
ordmaiy eriors are practically cancelled and any remaining 
error is most piobahly due to lateial refraction, more 
especially when the lays of light giaze the surface of the 
ground The three angles of eveiy triangle were always 
measured 

10 Vertical Angle'i Sef fact-ion — The apparent alti- 
tude of a distant point is liable to considerable variations 
during the twenty-four hours, under the influence of changes 
in the density of the lower strata of the atmosphere Tei- 
lestiiai refraction is very capricious, more particularly when 
the rays of light graze the surface of the ground, passing 
through a medium which is liable to extremes of laiefac- 
tion and condensation, under the alternate influence of the 
sun’s heat radiated from the surface of the giound and of 
chilled atmospheiic vapoui When the back and forward 
verticals at a pan of stations are equally refi acted, their 
difference gives an exact measure of the difference of height 
But the atmospheric conditions are not always identical at 
the same moment everywhere on long lays which graze the 
suiface of the ground, and the ray between two lecipio- 
catmg stations is liable to be differently refracted at its 
extremities, each end being influenced in a greater degree 
by the conditions prevaihng around it than by those at a 
distance , thus instances are on record of a station A being 
invisible from another B, while B was visible fiom A 

Wlieii the great arc entered the plains of the Gangetic 
•V alley, simultaneous reciprocal verticals were at first adopted 
with the hope of eliminating refraction , but it was soon 
found that they did not do so sufficiently to justify the 
exp ense of th e additional instruments and observers iitei - 
wards the back and forward verticals were observed as the 
stations weie visited in succession, the back angles at as 
nearly as possible the same time of the day as the forward 
angles, and always dining the so-called '‘time of mminnim 
refraction,” which ordinaiily commences about an hour aftei 
apparent noon and lasts from two to three hours The 
apparent zenith distance is always greatest then, hut the 
refraction is a minimum only at stations which are well 
elevated above the surface of the giound , at stations on 
plains the refi action is liable to pass through zero and 
attain a considerable negative magnitude during the heat 
of the day, foi the lowei stiata of the atmosphere are then 
less dense than the strata immediately above and the lays 
are refracted downwards On plains the greatest positive 
lefractions are also obtained, — maximum values, both 
positive and negative, usually occurring, the formei by 
night, the latter by day, when the sky is most fiee from 
clouds The values actually met with weie found to range 
from H- 1 21 down to - 0 09 parts of the contained arc on 
plains , the normal " coefficient of refraction ” for free rays 
between hill stations below 6000 feet was about 07, •which 
diminished to 04 above 18,000 feet, broadly varying in- 
versely as the temperature and directly as the pressure, but 
much influenced also by local climatic conditions 
In measuring the vertical angles with the great theodo- 
lites, graduation errors were regarded as insignificant com- 
pared with eriors arising from uncertain refraction, thus 
no arrangement w’as made for effecting changes of zero m 
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the circle settings The observations were always taken 
in pans, face right and left, to eliminate index eirois, 
only a few daily, but some on as many days as possible, 
for the variations from day to day were found to be gieatei 
than the dminal variations during the hours ot mmimmn 
refi action 

11 Hesults deduced fioin Obm-vations of Ron-ontal 
Angles, Waglits — In the Ordnance and other surveys the 
heanngs of the surrounding stations are deduced from the 
actual observations, but fiom the “included angles” in 
the Indian Survey The obseivations of eveiy angle arc 
tabulated vertically m as many columns as the number of 
circle settings face left and face right, and the mean foi 

each setting is taken Foi several years the general mean Weights 
of these was adopted as the final result, but subsequently 
a “ concluded angle ” was ohtamed by combining the single 
means with weights inversely proportional to — 

— g being a value of the of graduation derived 

empirically from the diffeiences betw^eeu the general mean 
and the mean for each setting, o the e m s of ohseiva- 
tion deduced fiom the differences between the individual 
measures and their respective means, and n the numbei of 
measures at each setting Thus, putting for the 

weights of the smgle means, w for the weight of the con- 
cluded angle, M for the general mean, Q for the concluded 
angle, and foi differences between J/ and 

the single means, "we have 

and (2) 

G ~ M vanishes when n is constant , it is inappreciable 
when g is much larger than o , it is significant only when 
the graduation errors are more minute than the eiiois of 
observation, but it was always small, not exceeding 0" 14 
with the system of two rounds of ineasuies and 0" 05 with 
the system of three lounds 

The weights of the concluded angles thus obtained weio 
employed ui the primary leductions of the angles of single 
triangles and polygons which were made to satisfy the 
geometiical conditions of each figure, because they weie 
strictly relative for all angles measured with the same 
mstrument and under similar cucmnstances and conditions, 
as was almost always the case for each smgle figure But 
in the final i eductions, when numerous chains of triangles 
composed of figmes executed with different instruments 
and undei different ciiciunstances came to be adjusted 
simultaneously, it vas necessary to modify the original 
weights, on such evidence of the precision of the angles 
as might be obtained from othei and moie reliable sources 
than the actual measuies of the angles This tieatment 
will now be described 

12 Deleft mvnation of Theoretical Alsohite D-tms o/Tlieoieti 
Ohsetwd Afigles — ^Values of theoretical eiioi for groups cal errois 
of angles measured with the same instiument and undei 
similar conditions may be ohtamed in thi ee ways, — (i ) from 

the squares of the recipiocals of the weight w deduced as 
above fiom the measures of such angle, (ii ) from the magni- 
tudes of the excess of the sum of the angles of each triangle 
above 180° -b the spherical excess, and (ui ) from the magni- 
tudes of tiie collections which it is necessary to apply to 
the angles of polygonal figures and netwoiks to satisfy the 
several geometrical conditions (indicated in tbe next sec- 
tion) Let CjL, and e^ he the values of the e m s thus 
obtained , then, putting n for the number of angles grouped 
together, we have 

gS-Jb g !i_ [^qTiaies of triangular enois] 
also, putting W for the mean of the weights of the t angles 
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^ Tlie theoretical “ erroi of mean square" =1 48 x “probable error ” 
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of a polygonal figure having m geometrical equations of 
condition, and x for the most probable value of the error 
of any observed angle, ive have 

1 = foi a single figure, 

^ ir 111 u ° ° 

= ^ foi a gionp of figures, 

[m] 

the brackets [] in each case denoting the sum of all the 
quantities involved usually gives the best value of the 
theoretical error, then ^2 a rule the value hy is too 
small , but to this there are notable exceptions, m which 
it was found to be much too great The instrument with 
which the angles were measured in these instances gave 
very disci epant lesults at different settings of the circle ^ 
but this was caused by large periodic errors of graduation 
which did not affect the “ concluded angles,” because they 
were ehmmated hy the systematic changes of setting, 
the results were leally more precise than was apparent 
When weights wei e determined tor the final simultaneous 
1 eduction of tnangulations executed by different mstiu- 
ments, it became necessary to find a factor p to be apphed 
as a modulus to each group of angles measmed with the 
same instrument and under similar conditions, to convert 
the as yet relative weights into absolute measuies of preci- 
sion p was made = whenever data were available, 
if not to Cl— Co , then the absolute weight of an observed 
angle m any group was taken as and the e m s of the 
angle as 1 - p ^/w The average values of the e m s thus 
detei mined for large groups of angles, measured with the 
36-inch and the 24-inch theodolites, ranged from + 0" 24 
to + 0" 67, the smallei values being usually obtained at 
hill stations, where the atmospheric conditions were most 
favourable 

13 Hmmomziwj Angles of Tngonometmal Figures — 
wng Every figure, whether a single triangle or a polygonal net- 
angles made consistent by the application of corrections 

to the observed angles to satisfy its geometrical conditions 
The three angles of eveiy tiiangle having been observed, 
then sum had to be made = 180“ + the spherical excess, 
in networks it was also necessary that the sum of the 
angles measured round the horizon at any station should 
be exactly = 360°, that the sum of the parts of an angle 
measmed at different tunes should equal the whole, and 
that the ratio of any two sides should be identical, what- 
ever the route tliiough which it was computed These aie 
called the tnungular, cential, toto-pmhal, and side condi- 
tions , they present n geometncal equations, which contain 
t unknown quantities, the errors of the observed angles, t 
being always >ii Wlien these equations are satisfied and 
the deduced values of errors are apphed as corrections 
to the observed angles, the figure becomes consistent 
Piimarily the equations were treated by a method of suc- 
cessive approximations, but afterwards they weie all 
solved simultaneously by the so-called method of minimum 
squares, which leads to the most probable of any system 
of corrections , it is demonstrated under Earth, Figure 
OE THE (vol vii p 599) The following is a general out- 
line of the process — 

Let a be the most piohaWe value of the enoi and » the recipio- 
cal of the weight of any observed angle I, and let a, J, n be 
the coefficients of min successive geometncal equations of condition 
whose absolute terms are e^, Cj, e„ , then we have the following 
gioup of n equations containing t unknown quantities to be satis 
bed, the significant coefficients of a being 1 m the tiiangnlai, toto 
partial, and cential, and ± cot X la the side equations — 


«iKi + 02 : 1 : 2 + 
biXx + b^2 d 


+ {hJ-t=ea 


(3) 


niXii-ii2X2+ ■^ni!k=en 
The values of x will he the most piohable when is a nmiitnnm, 
a condition which mtioduces n indeteiminate factors 


whose values aie obtained by the solution of the following equa- 
tions — ■ [aa t4]Xa + [«6 + + [on. ^ 

[aS m]Xo+[J 5 i^Xj-f I 

[an m]X^ + \bn «]Xj + + [nn m]X„ = J 

the brackets indicating summations of i terms as to left of (3) 

Then the value of any, the^th, x is 

Xjj ~ lip ~h + (fi) 

The miiiimnm 01 is =[flX] (6) 

In the application to a single tiiangle we have 
X=e— (%+«,+ Jig) , a;j=MiX, «2=ttjX, aj=z{jX 
In the application to a simple polygon, by changing symbols and 
putting Zand Y foi the evteiior and Z foi the cential angles, with 
eiiOTS ju, y, and s and weight recipiocals u, i/, and w, a toi cot X 
and b for cot F, e for any tuangular enor, e^, and c* foi the central 
and side errors, \c and X, for the factors for the cential and side 
equations, and IF foi u+i+w, the equations foi obtaining the 
factors become 

and the general e-vpiessions foi the eirois of the angles aie— 


y= jp.[e-(hJ7+ an- bv)\ - X«c, ] 

w i , 

e=^[c- (au - bv)X,+ {ii+i)Kj 

14 Calculation of Sides of Triangles — The angles Sides of 
having been made geometiically consistent inter se in each tuangles 
figure, the side lengths are computed from the base-line 
onwaids by Legendre’s theorem, each angle being dimin- 
ished by one-third of the spherical excess of the triangle 

to which It appertains Tire thooiem is applicable without 
sensible eiror to triangles of a much laigei size than any 
that are ever measmed 

15 Calculation of Latitudes and Longitudes of Stations Latitude 
and Azimuths of Sides — station of origin being chosen ''■iid 

of which the latitude and longitude are known astionomi-J^°Y^' 
cally, and also the azimuth of one of the smioundingg^)^(,®Q°^ 
stations, the differences of latitude and longitude and theaziumtl/ 
reverse azimuths aie calculated in succession, for all the of “iides 
stations of the tiiangulation, by Puissant’s foimiilm {Tr aite 
de Giodesie^ Pans, 1842, 3d ed ) 

Trollm — Assiinimg the eaitli to be spheioulal, let A and B bo 
two stations on its surface, and let the latitude and longitude of A 
be known, also the azimuth of B at A, and the tlibianLO between 
A and B at the mean sea level , we have to find the latitude and 
longitude of B and the annmtli of A at B 
The following symbols are employed —a the niajoi and b the 

minoi semi avis , e the excentucity, = | | , p the laduis of 

a{l - 


cm vatiue to themendiaai 111 latitude X, = - 


„ ,, , i,v the uoimal 
, X andi the given 


to the meiidian in latitude X, = ; , 

{1 - e^siii-XlP 

latitude and longitude of A, X + AX and A + AB the leqiuied lati- 
tude and longitude of B , Z the a/iniuth of B at A , B the azimuth 
of A at B, AA=B-{r hA), c the distance between A and B 
Then, all azimuths being measured fiom the south, wo have 

- - cos Z cosee 1 " 

1 0 ^ 

- 5 — sm^A tan X co&oc 1" 

2 pv 
3 (,2 fS 

_ _ _ — . coj, 2 _^ iiii 2 X cosec 1 " 

1 c® 

-I- - — : Sill” A COS Ail + 3 tan" X) cosec 1" 

D pV‘‘ 

c Sin A 


, 1 c siu 2 ZtanX 

+ ^ QOgpy I 

2 p” cos X 

1 c,® (1 + 3 tail® X) sin 2A cos A 

~bTj 1 cosocl' 

6 «'•' cos X 

, 1 c® 8 in®Ztau®X 

+ 5 ;; cosed" 

3v® cosX 


( 10 ), 
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-- sm ^ tan X cosed" 


AA'' or 
B-{ir + A) = 


+ 7 -n I 1+ 2tan-X+- ~°^^^ I sin 2 l 4 cosed" 

i V- ( l-e^ ) 

- + tan” sin 2A cos A eosec 1" 

+ - siio?A tan X (1 + 2 tan” X) coseo 1" 
bp^ 


( 11 ) 


Each A IS the sum of foui teims s}mbolized by 5j, 5_,, S^, and 5j , 
the calculations are so aiianged as to pioduce these teims in the 
Older Sk, 8L, and SA, each term eiiteiing as a factor in calculating 
the following term The aiiangement is shown bdow in equations 
in which the symbols P, Q, Zi epi csent the factor s w hich depend 
oil the adopted geodetic constants, and vary with the latitude , the 
logarithms of then numerical values aie tabulated m the Awiliaty 
Tables to Facilitate the Calculations of the Indian Sui^ey 


5jX=-Pcos^c 5iI=+S^X ^secXtanJSi^=+5]LsinX'\ 
8lK=^-^\AEsniAchL=-8fScotA 8A=+o^LT I,-, 
8J<=- S^A V cot A + unA c 8^A=+SjLTF j' ' 

d^\= - S^A X tSLoA d^L = + 54 X F tan^ 8^A =+ 8^L Z J 

By this artifice the calculations are lendeied less iahouous and 
made susceptible of being leadily perfoimed by any peisons who 
aie acquainted with the use of logarithm tables 
Limits of 16 Limits ivithin which Geodetic Fonmlae may le em- 
geodetio ployed without Sensible Ei rot — Each A is expressed as a 
foimuliB gQi-ieg 0 f ascending differentials m wliicli all terms above 
the third order are neglected, for the side length c in no 
case exceeded 70 miles, nor tvas the latitude ever higher 
than 36°, and for these extreme values the maximum magni- 
tudes of the fourth differential aie only 0" 002 in latitude 
and 0" 004 in longitude and azimuth 
Far greater eiior may arise from uncertainties regard- 
ing the elements of the earth’s figure, which was assumed 
to be spheroidal, with semi-axes a = 20,922,932 feet and 
6 = 20,853,375 feet The changes in AA, AZ), and Ai 
which would arise from errors da and dh in a and 6 aie 
indicated by the following formulas — 


cf AX = 
dM = 
dAA = 


-AL - -8iL--{SiL + 8^1)2- 


-(M + M)2- 


v(^ 1 'j 

|^''^2tan=X-P^} 


(13), 


in which 

= - 000, 000, 0478 [da - 2db - Z{da - dh) sin® \} ■] 

P I 

*=+ 000,000,0478{£fa-t-(ifa-£f6)sm®X} I (14) 

000, 0145 {da 

(l-fi-)e ^ 

The adopted values of the semi-axes weie determined 
by Colonel Everest in an investigation of the figure of the 
earth from such data as were available m 1826 Forty 
years afterwards an investigation was made by Captain 
(now Colonel) A E Clarke with additional data, which 
gave new values, both exceeding the former Accepting 
these as exact, the errors of the first values aie ifa = - 3130 
feet and db= - 1746 feet, the former being 150, the latter 
84 millionth paits of the semi-axis The corresponding 
changes m arcs of 1° of latitude and longitude, expressed 
in seconds of arc and in millionth parts (ju.) of arc-length, 
are as follows — 


In lat 5° d AX= - " 069 or 19 /(* and dAL=-" 540 01 150 (i , 
„ 15° „ „ „ -"554 „154„, 

,, 25° „ -"195 „ 54„ „ „ -"581„161„, 

„ 35° „ -"303 „ 84 „ „ „ -"617„171„ 


These assumed eirois in the geodetic latitudes and longi- 
tudes are of service when compansons are made between 
independent astronomical and geodetic determmations at 


^ See Account of the Pnwnpal Trvmyiilahon of the Oidnance Sur 
my, 1858, and Comparisons of Standards of Length, 1866 


any pomts for which both may be available they indi- 
cate the extent to which diffeiences may be attributable 
to eriois in the adopited geodetic constants, as distinct 
fiom eiiors m the tiigonometrical or the astionomical 
operations 

17 Final Reduction of Fiincipal Tnangulatioru — TheReduc- 
calcnlations desciibed so fai suffice to make the angles of 
the several tiigonometrical figures con&istent mtei se, and 
to give prebmmaiy values of the lengths and azimuths of lation^ 
the sides and the latitudes and longitudes of the stations 
The results are amply sufficient for the requirements of 
the topogiaphei and land surveyor, and they aie published 
111 preliminary charts, which give full numerical details of 
latitude, longitude, azimuth, and side length, and of height 
also, foi each portion of the tnangulation — secondary as 
well as pimcipal — as executed year by year But on the 
completion of the several chains of triangles further reduc- 
tions became necessary, to make the tnangulation every- 
where consistent intei se and wuth the veiificatoiy base- 
lines, so that the lengths and azimuths of common sides 
and the latitudes and longitudes of common stations should 
be identical at the junctions of chains, and that the 
measured and computed lengths of the base-lines should 
also be identical 

How this was done will now be set foith But first it 
must be noted that the tnangulation might at the same 
time have been made consistent ivith any values of latitude, 
longitude, or azunuth which had been determined by 
astronomical observations at eitbei of the tngouoinetiical 
stations This, however, was undesnable, because such 
observations are liable to errors fiom deflexion of tbe 
plumb-lme from the true normal under tbe influence of 
local attraction, and these eriois aie of a much great ei 
magnitude than those that w'ould be generated in triangu- 
lating between astronomical stations which are not a great 
distance apart The trigonometrical elements could not 
be forced into accoidance with the astronomical without 
altering the angles by amounts much laiger tlian then 
probable enors, and the lesults would be useless foi in 
vestigations of the figme of the earth The only inde- 
pendent facts of observation which could be legitimately 
combined with the angular adjustments were the base-lines, 
and all these were employed, while the several astronomical 
determinations — of latitude, differential longitude, and 
azimuth — ^were held m reserve for future geodetic investi 
gations 

As an illustiation of tbe pioblem foi tieatment, suppose a com Specific 
bination of three meiidional and two longitudinal chains compiising illustra. 
seventy two single ti langies, with a base line at each coi ner, as show 11 tion 
in the accompanying diagiam (fig 2 ), suppose the three angles of 
eveiy tiiangle to have been 
measured and made con 
sistent Let A be the on 
gm, with its latitude and 
longitude given, and also 
the length and azimuth of 
the adjoining base lino 
With these data processes 
of calculation are earned 
through the tnangulation 
to obtain the lengths and 
azimuths of the sides and^ 
the latitudes and longi- 
tudes of the stations, say in the following order —fiom A tliioiigh 
B to E, through F to E, tliioiigli J to D, tluough F and E to 
0, and through F and I) to 0 Then there aie two values of 
side, azimuth, latitude, and longitude at E,— one from the iight- 
hand chains ma B, the other from the left hand chains via F , 
simikily there aie two sets of values at C , and each of the base- 
lines at B, 0, and D has a calculated as well as a measuied value 
Thus eleven absolute errors are presented for dispeision over the 
tnangulation by the application of the most appropriate corieetiou 
to each angle, and, as a pielimiiiary to the determination of these 
collections, equations must be constraeted between each of the 
absolute errors and the unknown eriois of the angles fiom which 
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they oil (Tinated Poi thi'^ pin pose assume X to he the angle opposite 
the flank side of any tiiaiigle, and F and Xthe angles opposite the 
sides of continuation, also let %, y, and s be the most piobable 
values of the eiiois of tlie angles vliich mil satisfy the given 
equations of condiiioii Then each equation may be expres&ed m 
the foim [a^ +5)/4 -c=] = X, the hi-ickets indicating a summation 
foi all the tuangles involved IVe liav e first to asceitain the values 
of the coefficients a, b, and c of the unknowa quantities They aie 
readily found foi the side equations on the oiicmts and between 
tlie base-lines, for a does not entei them, hnt onlv 1/ and z, uith 
coefficients which aie tlie cotangents of T and Z, so that these 
equations are simply [cot Y y - cot Z zl = E But thiee out of foui 
of the circuit equations are geodetic, corresponding to the closing 
eiiois m latitude, longitude, and a2imuth, and in them the co 
efficients aie veiy coiuiilieated They aie obtained as follows 
The first term of each of the tliiee evpiessions foi AX, AZ, and B 
is differentiated in terms of c and A, giving 


- cIAtunA sm 1" | 
Az|'^+d^cotJsml"j- 
dB= clA+AA cIA cot A sin 1 " j- 


( 15 ), 


in which dc and dJ lopiesent the eiiois in the length and azimuth 

of any side c w Inch have h een genei ated 

m the couise of the ti langulation up 
to it fiom the base-line and the azi 
ninth station at the origin The eiiois 61 
111 the latitude and longitude of any 
station which aie due to the tiiaiigula 
tion aie d\, = [cZ AX], and dZ, = [cf AZ] 

Let station 1 be the oiigm, and let 
2, 3, he the succeeding stations i 
taken along a predetei rained line of 
ti averse, which may either iiin fiom 
vertex to veitex of the successive tu 
angles, zigzagging between the flanks 
of the chain, as in fig 3 ( 1 ), 01 be 2 
carried diiectly along one of the flanks, 
as in fig 3 ( 2 ) Foi the geneial sym 
bols of the diffeiential equations sub 
stitiite AX„, AZn, AJre, c„, A„, and B„, 
for the side between stations n and 
w - 1-1 of the ti averse , and let So„ and 
SAa he the eiiois generated between the sides c„_i and , then 





cl4-^~8A-^f dAj~dB'^-\-dAn^ 
rerfoinung tlie neeessaiy substitutions and summations, we get 


dc, 


dAr, = dBn-lYSAn 


dB„=- 


dK+i=- 


1 Cl ■> Cl Cn 

+ (1 +]iAA cotA]hiiil")8Ai+(l -f-"[AA 4 cot-« 4 ]sin 1 ") dA^ 
■+• ■\-{'\.'+AAnaotAnS\£V')8An 



- |"[AX tan A]SAi + ”[AX tan A]8Jz + 
-P AX„ tan AnSArt} sm 1" 


dLn+i= 


”[AZ]“’--f"|.AZ]^-)- +AZ„^ 


-f {lALcotA]SAi+ lALcotAJSA^Y 
+ AL„ cot A,iSA„] sin I" 

Thus we have the folloiviiig expiessioii foi any geodetic enoi- 


Al~-I- -f +<f>nSAn~B, (16), 

Cl Cn 

wheie y. and (p lepiesent the lespedive summations which aie the 
eoeffieieiits of 8c and 8 A in each instance hut the fiist, in which 
1 is added to the summation m foiming the coefficient of 8 A 
The angular cirors z, y, aud a must now be iiitioduced, m place 
of 8c and SA, into the general expiession, which will then take 
(liffeieiit foims, accoiding as the loute adopted foi the line of 
tiaveise was the zigzag 01 the direct In tlio foimei, tlic nuinbei 
of stations on the tiaveise is oidiaarily the same as the nninbei of 
tuangles, and, wliethci 01 no, a common numeiical notation may 
be adopted foi both the traveise stations and the collateral tuangles, 
thus tlio augnlai eiiois of eveiy tiiangleeiitei the geneial expuession 
in til e foi m ±p33+ cot T y'y - cot Z n's, 

111 wliieli sin 1", and the upqiei sign of f is taken if the tri 
angle lies to tlie left, the lowei if to the right, of the line of tiaveise 
XYheii the duect b averse is adopted, there aie only half as many 
tiaveise stations as tuangles, and tlioiefoie only half Hie numbei of 


(MS and p’s to deteimine , but it hpoomes necessary to adopt diffeient 
numbeungs foi the stations and the tuangles, and the foim of the 
coefficients of the angular errors alternates in successive tuangles 
Thus, if the joth tuangle has no side on the line of the tiaveise but 
only an angle at the fth station, the foira is 

+ pi cot Yj, y'l Vp - cot Zp Ai ~p 
If the gth tuangle has a side hetvieen the 1 th and the {I + l)th sta- 
tions of the traveise, the fom is 

cot X,(g'j - + d'l+i F^)2/3 - iPi^i - y-'i cot Zg)z,j 

As each cncuit has a iiglit-haiid and a left-hand bianch, the 
eirois of the angles are finally aiianged so as to present equations 
of the geneial foim 

[oa + by+ ci:]r -[aa:, + hij + ez]i=E 

The eleven cncuit and base line equations of condition having 
been duly constiucted, the next step is to find values ot the angular 
eiiois which will satisfy these equations, and he the most piobable 
of any system of values that will do so, aud at the same time will 
not disturb the existing haimony of the angles in each of the 
sev enty-tn 0 triangles Hai mony is maintained by luti oducing the 

equation of condition 'V+y + z—0 foi every tuangle The most 
piobable results are obtained by the method of minimum squares, 
which may be applied m two ways 
(1 ) A factor \ may be obtained foi each of the eighty-thiee equa- 
rar® A~] 

tions under the condition that ~ A q. _ hg made a muiimum, 

Lii V uj 

V, and •«; being the 1 ecipi ocals of the weights of the obscived angles 
This necessitates the simultaneous solution of eighty tluee equations 
to obtain as many values of X The lesidtiiig values oi the uiois 
of the angles 111 any, thoiith, tuangle, aie 

Zp-^lp[ap'K'\ , l/p^VplbpX'] , Zp=ti}p[(,pX} ( 17 ) 

(u ) One of the unknown quantities 111 eveiy tuangle, as a, may 
be eliminated fiom each of the eleven cncuit and base hue equa- 
tions by substituting its equivalent ~{y+z) loi li, a similai substi- 
tution being made m the inimmum Then the equations take the 
foim [{b-^y+{c-a)Z\=E, while the minimum becomes 

L 'it wj 

Thus we have now to find only eleven values of X by a simultaneous 
solution of as many equations, instead of eighty-thiee values fiom 
eighty three equations , but we airive at more complex expressions 
foi the aiigulai eiiois as follows — 

itp + Vp + Wp I 

The second method has mvaiiably been adopted, oiiginally he Eeduc- 
cause it was supposed that, the numbei of the factois X being ie-iioii of 
duced fioin the total number of equations to that of the ciicuit and jjuncipal 
base hue equations, agicat saving of laboin would be elTectcd But Imngn- 
subsequeiitly it w as ascci tamed that in this icspect thoie is little lation 
to choose between the tw'O methods , foi, when a is not cliiiiiimted, 
and as many factois aie intiodneed as theie aio equations, the factois 
foi the tiiangulai equations may be 1 eadily eliimnntod at the outset 
Then the leally sc veto calculations w ill be lestiicted to the solution 
of the equations containing the factois foi the ciiciut and baso-liuo 
equations, as 111 the second method 
In the piecediiig illustiation it is assumed that the base lines aie 
eiioilesb as couipaied with the tinuigulaliou Stiictly speaking, 
howevei, as base lines aie fallible quantities, picsuraably of dillei- 
ent weight, then eiiois should bo nitiodiiced as unknown quantities 
of wdiicb the most piobable values aie to he detciiuincd m a simul- 
taneous investigation of the ciiois of all the facts of observation, 
whether lineai or angulai Wlicii they aie connected together 
by so few tuangles that thou latios may be deduced as accuiatoly, 

01 noaily so, fiom the tiiangulation as lioin the measmed lengths, 
tins ought to he done, hu^ when the connecting tuangles aio so 
numoious that the duect ratios aio of much gieatci weight than 
the tiigonometucal, the eiiois of the base lines may bo neglected 
111 the leiluptiou of the Indian Inangnlatioii it w-as decided, nftoi 
examining the lulativo magnitudes of tlio piobable mois of tlie 
linear and the angular moasmea and latios, to assiuno the base lines 
to bo eiroiless (see § 19 , p 704 below) 

The chains of tuangles being laigely composed of polygons 01 
othei iictwoiks, and not ineiely of singlo tiiaiigh's, as lias been 
assumed for simplinly 111 the illiwtratiou, the geoinctucal liuinioiiy 
to ho maintained involved the introduction of a huge nuinhoi of 
“side,” “cciitial,” and “toto partial” equations ot condition, as 
w ell as the tiiangnlai Thus the piobicm lor attack was the simul- 
taneous solution of a miinhei of equal ions of condition = that of all 
the gcometucal conditions of oveiy figuio-l-foiu’ tiiues the numbei 
of ciicuits foimcd liy the chains ot tiiaugles-ptho numbei of base- 
lines - 1 , the numbei of unknown quantitu's contained in the 
equations bemg that of the whole of the ohsonod angles, tlie 
method of procedure, if iigoious, would bo piceisely similar to that 



703 


SURVEYING 


TUIlNGTTLlTIOISr ] 

ill eacly indicated for “ liai raoiiizing tlie angles of tiigononietiical 
ligures,” of -wlncli it is meiely an expansion liom single figures to 
gieat groups 

The rigoious tieatmeiit ■would, hoiievei, ha\e inxolved the 
simultaneous solution of about 4(JOO equations betixeen 9230 un- 
known quantities, xvhieli uas quite impiacticahle The tiiangula- 
tion -was theiefore divided into sections foi separate leduetion, of 
which the most important weie the fixe between the meiidiaiis of 
67° and 92° (see fig 1, p 696), consisting of fourquadiilateialfiguies 
and a trigon, each compiisiiig sexeial chains of tiiangles and some 
base-lines This ariangenient had the advantage of enabling the 
final reductions to be taken in hand as soon as convenient aftei 
the completion of any section, instead of being postponed until all 
were completed It was subject, howevei, to the condition that 
the sections containing the best chains of tiiangles weie to be fiist 
leduced, for, as all chains bordeiing contiguous sections would 
necessaiily be “fixed ” as a pait of the section first leduced, it w as 
obviously desiiable to run no iisk of impaiimg the best chains by 
forcing them into adjustment with others of infeiioi quality It 
liappened that both the noi th-east and the south-west quadiilateials 
contained several of the older chains , then reduction was theiefoie 
made to follow that of the collateial sections containing the modern 
chains 

But the reduction of each of these gieat sections wras in itself a 
very formidable undeitaking, necessitating some depaituie from 
a pui ely i igorous treatment For the chains w ei e laigely composed 
of polygonal netwoiks and not of single tiiangles only as assumed 
in the illustiation, and theiefore cognizance had to be taken of a 
numbei of “side” and other geometiical equations of condition, 
which entered iiiegulaily and caused gieat entanglement Equa 
tions 17 and 18 of the illustiation aie of a simple foim because they 
have a single geometiical condition to maintain, the tiiangulai, 
which IS not only expressed by the simple and symmetrical equation 
9 -i- 2 /-i-z=: 0 , but— what is ot much gi eater importance— recurs m 
a regular older of sequence that materially facilitates the general 
solution Thus, though the calculations must in all eases be very 
numerous and labonous, rules can be formulated under which they 
can be well controlled at every stage and eventually brought to a 
successful issue The other geometiical conditions of networks are 
expressed by equations which aie not merely of a moie complex 
foim but have no regular oidei of sequence, for the netwoiks pie- 
seiit a variety of foiuis , thus then introduction would cause much 
entanglement and complication, and greatly increase the labour of 
the calculations and the chances of failure Wherever, theiefore, 
any compound figure occiiiied, only so much of it as was lequiied 
to foim a chain of single tnangles was employed The figui e having 
pieviously been made consistent, it was immateiial xvhatpait was 
employed, but the selection was usually made so as to intioduce 
the fewest tiiangles The tiiangulation foi final simultaneous 
reduction was thus made to consist of chains of single tiiangles 
only, but all the included angles xxere “fixed” simultaneously 
The excluded angles ot compound figui es were subsequently har- 
monized with the fixed angles, which was leadily done foi each 
hguiepc? AS 

This departure from iigoious accuracy was not of material im 
poitance, for the angles of the compound figures excluded from the 
simultaneous i eduction had already, in the course of the several 
independent figural adjustments, been made to exeit their full in- 
fluence on the included angles The figural adjustments Lad, hoxv 
ever, iiitioduced new relations between the angles of different figures, 
erasing their weights to ineiease csstens paribus with the number 
of geometiical conditions satisfied in each instance Thus, suppose 
V) to be the average weight of the t ohseived angles of any figui e, and 
11 the irambei of geometiical conditions presented foi satisfaction , 
then the average weight of the angles after adjustment may he 

taken as w ^ the factor thus being 1 5 foi a triangle, 1 8 foi 

a hexagon, 2 for a quadiilateial, 2 5 for the network aiouni the 
Siioiij base-line, kc 

111 flaming the noimal equations between the indeterminate 
factors \ for the final simultaneous i eduction, it xvould have greatly 
added to the labour of the subsequent calculations if a separate 
weight had been given to each angle, as was done in the piunary 
fi gill al 1 eductions , this xvas obviously nniiecessaiy, for theoretical 
requirements would noxv be amply satisfied by giving equal xveights 
to all the angles of each independent figure The mean weight 
that was finally adopted for the angles of each group was theiefore 


p being the modulus already indicated in section 12 
The second of the two processes foi applying the method of 
nuniraiim squares having been adopted, the values of the enois 
y and 0 of the angles appertaining to any, the _ptli, tiiangle xvere 
filially expressed by tlie following equations, which aie denyed fiom 
(18) by substituting « for the lecipiocal final mean weight as above 
deteimmed — 


^ y ( 19 ) 

The most labonous part of the calculations was the constiuction 
and solution of the normal equations between the factois A On 
this subject a few Iimts aie desiiable, because tlie labour involved 
I'j liable to be matenally influenced by the order of sequence adopted 
in the construction The normal equations iiivaiiahly take the 
form of (4), the coefficients on the diagonal containing summations 
of si^nares of the coefficients in the piimaiy equations, W'hile those 
above and below contain summations of products of the piimaiy 
quantities, such that the coefficient of the pth A in the gth etj nation 
IS the same as that of the g'th A m the pth equation In piactice, 
as any smgle angular eiror only enters a few of the primary equa- 
tions of condition, many of the coefficients vanish, both in the 
piimaiy and in the normal equations , and it is an object of gieat 
importance so to aiiaiige the noiinal equations that most blanks 
shall occm above and few'est blanks bctiveen the significant values 
on each vertical line of coefficients , in other words, the significant 
values above and below the diagonal should lie as closely as possible 
to the diagonal, eveiy value on which is always significant This 
advantage is secured when the pumaiy equations are arranged in 
groups m which each contains a numbei of angular eiiois in 
common and as many as possible of those entering the gioup on 
each side Thus the aiiangemeiit must follow the natural succes- 
sion of the chains of tiiangles rather tlian the characteristics of 
the piimaiy equations , if, foi example, all the side equations w’eie 
grouped together, and all the latitude equations, and so on, great 
entanglement would aiise m the solution of the noimal equations, 
enoimously mcieasing the laboni and the chances of failure The 
best anangement was found to be to group the side and the three 
geodetic equations of each circuit together in the oidei of sequence 
of the meridional chains of tiiangles, and then to introduce the 
side equations connecting base-lines between the groups with which 
they had most in common 

The following table (II ) gives the numbei of equations of condi- 
tion and unknown quantities— the angular enois — in the five gieat 
sections of the tiiangulation, which weie respectively included in 
tlie simultaneous general reductions and relegated to the subse- 
quent adjustments of each figure jic? se — 


Section 

Simultaneous 

Exteinil Figuril 

Equ itions 


Equation b 

Angulai 

Enois 


it 

ir 

Tri- 

angular 

Tri- 

angular 

Central 

Side 

Toto- 

partial 

1 N W Quod 

23 

550 

lo50 

207 

104 

162 

6 

701 

no 

2 S E Quad 

15 

2rr 

831 

104 

04 

92 

2 

470 

08 

d NE Quad 

49 

673 

m9 

112 

50 

CO 

0 

H4'l 

50 

4 Tngon 

22 

303 

909 

192 

79 

101 

2 

647 

77 

5 SW Quad 

24 

172 

61b 

83 

82 

62 

1 

237 

40 


The maraitiides of the 2481 angular enois dctei mined simultane- 
ously in -the first tw'o sections weie very small, 2240 being under 
0" 1, 205 betw een 0" 1 and 0" 2, S3 between 0" 2 and 0" 3, 2 between 
0" 3 and 0" 4, and 1 between 0" 4 and 0" 5 In the thud section, 
which contained a number of old chains, executed with mstnimeuts 
inferior to the 2 and 3 foot theodolites, they weie laiger 780 were 
iindei 0" 1, 911 between 0" 1 and 1" 0, 27 between 1" 0 and 2" 0, and 
1 between 2" 0 and 2" 1 Thus the corrections to the angles were 
generally very minute, laiely exceeding the theoretical probable 
eirois of the angles, and therefore apqilicahle without taking any 
liberties with the facts of obsenmtioii 

18 TheoreUcal Enor of any Function of Angles of aTheoieti- 
Geo'tne.tncally connected Tiiangulation — The investigation ‘^•'d errors 
of such theoretical eiiois was no easy mattei When 
essayed it was generally assumed by mathematicians in^jicries 
England that any attempt to exhibit the theoretical eiror 
by a purely algebiaical process soon led to results of in- 
tolerable comiilexity, so that it was desirable to introduce 
numbers as soon as possible for every symbol except the 
absolute teims of the geometrical or primary equations of 
condition But on continuing the algebraical process cer- 
tain relations were found to exist between the coefficients 
of the indeterminate factors in the normal equations of the 
minimum square method and the coefficients of the un- 
known quantities in the primary equations of condition, 
which enoimously simplified the process and led to a general 
algebraical expression of no great complexity , it was also 
found that, the number of primary equations being %, the 
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labour of calculation by the formula was reduced to an 
?uli of tliat involved by resorting at once to numbers 
Let J' be any faiietion whatevei of the collected angles (Zj-Sj), 
(Xo-idi of a tiigoiioinetiieal figme , let 
' ■ .clF 

also let ■Kjj M,, , symliols liitlieito employed to lepieseut the lela- 

tive lecipiocal weights of the obseived angles Zj.Za, , in fiituie 
represent absolute tiieasiues of piecision, the pe" oi the observed 
angles , then the following foimula evpiesses the e of any func- 
tion of the eoneeted angles iigoiously — 

+ [/« «]'[/« + tl]Ji+ +[/» ulAn] 

+ [y* ! [/* W] W] ^6 + + [A 

+ 

+ [/'ll m] [[/« i4]JV -„ + \fb u-]A\+ + [fn M]Ay 

The symbols a, fl, n have the same signification as in (3) to 
(6) of section 13 A, 3, JSTare coefScieats which must be de- 
ternimed in the piocess of sob mg the normal eiiuations as follows — - 

hi=-B„c„ + 2?iri4- 4-iV„ 

where the coefficient lepiesouted by any two letteis in one oidei 
is identical wnth that lepieseiited by the same lettera in tlieieveise 
ordei , t}iusZ„=JV;i Hence to find the e ofanyangle, as(-Ti-a;i), 
in a single tiiangle we hai e 

fi-l, andZ„=,— -i--- , 

’ [na It] 

all the other factois vanish, and 

J “Ur. ->.)=«. ’ of X. -i, of .. 

To find the p e of the ratio li of eithei side to the base, — if 
if=sin (Ji-aji)— sin 

then fi=M cot Z; sm 1 , cot Aj sin l",/j= 0, 
anclj3fl"of R 

=iS-sm^l''/ KigothTi-f WjCothlh- I ( 22 ) 

Wben the function of the corrected angles is the ratio 
of the termmai to the iiaitiai side of an equilateial tiiaugle 
or a regulai quadrilateial 01 polygon (either of two sides 
being taken if the figure has an odd number of exteiioi 
sides), then, assuming all the angles to he of equal weight, 
we have the following values of the _p e ’& and the relative 
weights of the ratios — 

Pigaie p e Weight I Piguie p e Weight 

Tiunnle ± 8d\/“siii 1"1 49 Pentagon ±1 2lVn sm 1" 0 68 
QuaJiilateial 1 00 ,, 1 00 Hevagoii 1 29 ,, 0 60 

Tugon 1 05 ,, 0 90 Heptagon, 111 „ 0 50 

Tetiagon 1 15 ,, 0 75 1 Octagon 157 „ 0 41 I 

In ordinary giound seven single tuangles will span about 
as much as two hexagons and the weights of the terminal 
sides would be as twenty-one liy the fomiei to thirty by 
the latter In a flat country two quadrilaterals would not 
span more than one hexagon, giving teiminal side weights 
as five to siXj but m lulls a quadnlateral may span as 
much as any polygon and give a more exact side of con- 
tinuation Thus in the Indian Survey piolygons pix edonainato 
in the plains and quadrilaterals m the hills 
The theoretical errois of the lengths and azmxutha of 
the sides, and of the latitudes and longitudes of the stations, 
at the teiiniui of the chains of triangles or at the ciicuit 
closings, might be calculated with the coefficients a, b, and 
c of sc, y, and z in the circuit and base-line equations as 
the /’s, and the known (? ’s of X, Y, and Z and the 
other data of the figural reductions Such calculations 
aie, however, much too labouous to be oidinarily under- 
taken Thus the exactitude of a Uiangulation is very 
geiieially estimated merely on the evidence of the magni- 
tudes of the differences between the trigonometrical and 
the measured lengths of the base-lines , for, though the 
combined influence of angular precision and geometrical 
conflguiation is what leally goveins the precision of the 
lesults, it is not leadily ascei tamable, and is therefore 
generally ignoi eel But, when questions as to the intrinsic 
value of a tnanguktion aiise, the theory of eixors should 





always be appealed to, and ite intimations accepted rather 
than the evidence of base-line disci epancies, which if very 
small are certainly accidental, and if seemingly large may 
be no greater than what we should be piepaied to expect 
Good woik has occasionally been redone unnecessaiily, and 
inferioi work upheld, because their merits weie eironeously 
estimated The following formulce will be found useful in 
accpuirmg a faiily appioximate knowledge of the magnitude 
of the errois which theoiy would lead us to expect, not 
only m side, but in latitude, longitude, and azimuth also, 
at the close of any chain of triangles They indicate 
iigorously the pe'% at the terminal end of a chain of 
equilateral triangles of which all the angles have been 
measured and corrected and aie of equal weight, the 
results may be made to serve for less symmetrical chains, 
incluchng netwoiks of varying weight, by the application 
of certain factois which can be estimated with fair pie- 
cision in each instance 

Let c be the sule length, e the y? e of the angles, n the numbei 
of tuangles, and R the ratio (lieie=l) of the teimiiial to the 
initial side, then. 

pe of R=€ sin 

2? c of azimuth =eV3li y ^28)^ 

pe of eitliei cooi dmate = a -I- 3» A 1 0?i I 

When the foim of the tuangles deviates nuicli fiom the eqiii 
angulai, the pc must be nniltiphed by a factoi inci casing up to 
1 4 as the angles diminish fioni 60“ to 30°, and a mean value of c 
must he adopted "When the chain is double tlnougliout, thep c 
must be diminished hy a factoi taking cognizaine of the gieatei 
weight of compound hgures than of single tuangles Wheu the 
chain IS composed of gioups of angles ineasuied nith diffeient in 
stiuments, a sepaiate value of e mu st be em ployed foi each gioup, 
and the final icsnlt obtained fiotnVfpc fi The pc of i? may be 
deteimiiied iigoiously foi any chain of single tuangles, luth angles 
of vaiying magnitudes and weights, by (22), with little laboiu of 
calculation 

19 delations hetiueen TheoieUtal Eiiois 0 / Theoieti 

and time of a, Trmngulation — These relations have to 
investigated in ordei to a&certam whethei the base-lines °4criuil 
may he assumed to be eiiorless in the geneial 1 eduction oi of a 
the triangulation , being fallible quantities, their eiroistnangu 
must be included among the unknown quantities to be in 
vestigated siniultaiieously, if then lespcctive p e ’s diffci 
sensibly, oi if the pe’hot their latios aie not mateually 
sniallei than those of the eoiiesponding trigonometrical 
latios By (23) thep e of the ratio of any two sides of an 
equilateial triangle is e sm 1" ^2 — 3 , but thep e of the 
latio of two base-lines of equal length and weight is y) \/% 
where rj is the p e of eitlioi base-line , thus weight of iiigo- 
noroLctiical latio weight of base-line ratio 3r)‘^ sin® 1", 

[ 01 as 3 1 when e = + 0" 3 and q = ± 1 5 millionth paits, 
which happens gcneially in Uie Indian tiiangulation 
But the chains between base-lines wore always composed 
I of a laige number of tuangles, and the avoiage weight of 
the base-lme latios was about eleven tunes greater by the 
duect linear measurements than by tlie triangulation, even 
when all the imascertainable constant 01 accidental errois 
— ^as fiom displacements of maik-s tones — which might bo 
latent in the lattei were disiegardcd Moieovoi, the base- 
lines woie piaetically all of the same piecision , they weie 
therefore tieated as errorless, and the tiiangulation was 
made accordant with them 

If a base-Ime AD be divided at B and G into three 
equal sections connected togethex by equilateral triangles, 
and eveiy angle has been measured with a p ? =e, the 
p e, of any tiigonometiical ratio may be put = x e sin B', 

K being a coefficient which has two values for each ratio,— 
the greater value when the triangulation has been carried 
along one flank of the line, the smaller when along both 

^ Foi an luveatigalion of thcue foiinnlEe, see Appendix No 3, vol \n 
of Account of Opemtimis of 0)eat Ti ujomm Survey, 1882 
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f anks, as follows — foi ratio -jjg-iX-= 1-11 and 1 , for 

1 S3 andl 23, forj^i 2 94 andl 99, for ^^3 2 16 and 

1 46 Tke \alues for the last two ratios skow that, wlien 
tlie length, of a base-hne is determined partly by measure- 
ment and partly by triangnlation, the _pe is smallest if 
the central section rather than an end section is measured 
If, Yith linear and angular yjfi’s as in the Indian 
operations, a single section is measured once only, and the 
lengths of the other sections are deii\ed from it by trian- 
gulation, the ^ e of the entme length will be greater than 
that of the whole line once measured j it will be less if the 
section IS measuied oftener than once and the mean taken 
20 Azimuth Obsei vations in connexion ivith Ptinapal 
Tnangulation — These were invariably deternuned by 
measuring the horizontal angle between a referring mark 
and a eiicmnpolar star, shortly before and after elongar 
tion, and usually at both elongations in order to eliminate 
the erior of the stai’s place Systematic changes of “face” 
and of the zero settings of the azimuthal circle were made 
as in the measurement of the principal angles (§ 9 ) , but 
the repetitions on each zeio were more numerous, the 
azimuthal levels were lead and corrections apphed to the 
star observations for dislevelment As already mentioned 
(§17), the tnangulation was not adjusted, in the course 
of the final simultaneous reduction, to the astronomically 
determined azimuths, because they are liable to be vitiated 
by local attractions , but the azimuths observed at about 
fifty stations around the primary azimuthal station, which 
•was adopted as the origin of the geodetic calculations, weie 
referred to that station, through the tnangulation, for 
comparison with the primary azimuth A table was pre- 
pared of the differences (observed at the origm- computed 
from a distance) between the primary and the geodetic azi- 
muths , the differences were assumed to be mainly due to 
the local deflexions of the plumb-line and only partially 
to error ra the tnangulation, and each was multiplied by 
the factor 


tangent of latitude of ougm 
•^“tangent of latitude ol compaimg station’ 
in order that the effect of the local attraction on the azi- 
muth observed at the distant station — ^which varies with 
the latitude and is = the deflexion in the pnme vertical x 
the tangent of the latitude — might be converted to what 
it would have been had the station been situated in the 
same latitude as the origin Each deduction was given 
a weight, w, inversely pioportional to the number of tri- 
angles connecting the station with the origin, and the 
most probable value of the eiior of the observed azimuth 
at the origin was taken as 

^_[(observed-eoniputed) ^ w] 

[lo] ’ 

the value of x thus obtained was - 1 " 1 
The formulse employed in the reduction of the azimuth 
observations were as follows In the sphencal triangle 
PZS, m which P is the pole, Z the zenith, and S the star, 
the co-latitude PZ and the polar distance PS are kno-wn, 
and, as the angle at (S' is a right angle at the elongation, 
the hour angle and the azimuth at that time aie found 
from the equations 

cos?=tauP/S' cotPZ, 

CQsZ=cos,PShva.P 


The interval, 8 P, between the time of any observation and 
that of the elongation being known, the correspondmg azi- 
muthal angle, S^, between the two positions of the star 
at the times of observation and elongation is given rigor- 
ously by the following expression — tan %Z 

~ ,9- 

cotPiS m.PZ sinP {1 +• tauW cosSP-f- sec^PP cotPsinSPl 


w’'hich is expressed as follows for logarithmic computation— 
witan Zcos^PS 


SZ= 


! 1 ”, 71 = 2 hin^PS sm^-fl, and 


where m= 

Z = cotPsin SP , /j and n are tabulated 

21 Calculation of Height and Refraction — Let A and P Height 
(fig 4) be any two points the nor- 
mals atwhich meet at C, cutting the 
sea-level atyiandg-, tsk.&Dq=Ap, 
then BP is the difference of height , 
draw' the tangents Aa and Bl at A 
and B, then aAB is the depression 
of P at A and IB A that of A at 
B , join AP, then BD is deter- 
mined from the triangle ABB 
The tnangulation gives the dis- 
tance between A and B at the sea- 
level, w'hencey) 5 '=c, thus, putting 
Ap, the height of A above the sea- 
level, =H, and pC ~r, 

Putting Da and Pj for the actual depressions at A and B, 

S for the angle at A, usually called the “subtended angle,” 
and h for BD — 

(27), 



(28) 


The angle at G being = P;, -t- Pa, S may be expressed in 
terms of a smgle vertical angle and C when observations 
have been taken at only one of the two points ( 7 , 

the “ contained arc,” == c cosec 1” m seconds Putting 

D'a and P'j for the observed vertical angles, and h for 
the amounts by w'hich they are affected by refraction, 
Da = D'a+ 4>a Dh = D'T3+4>b, and (tb may differ in 
amount (see § 10 ), but as they cannot be separately ascer- 
tained they are always assumed to be equal , the hypo- 
thesis IS siiflficiently exact for practical purposes when both 
verticals have been measured imdei similar atmospheric 
conditions The refractions being taken equal, the ob- 
served verticals are substituted for the tiue m (27) to find 
S, and the difference of height is calculated by (28) , the 
third term within the brackets of (26) is usually omitted 
The mean value of the refraction is deduced from the 
formula 


^.=HC'-(P'a+P6)} (29) 

An approximate value is thus obtained from the observa- 
tions between the pairs of recipiocatmg stations m each 
district, and the correspondmg mean “coefficient of refi ac- 
tion,” 0, 13 computed for the district, and is employed 
when heights hare to be determined fiom observations at 
a smgle station only When either of the vertical angles 
IS an elevation - B must be substituted for P in the above 
expressions ^ 


II TBA-YERSINa, AS A BASIS POR SURVBY — EeOTANGULAU 
Sphbeicai Coordinates 

Traversing is a combination of linear and angular Travers 
measures m equal proportions the surveyor pioceeds from 
point to point, measuring the lines between them and at 


1 In topogiapliical and. levelling operations it is sometimes convenient 
to apply small corrections to oUseivations of the height for curvature 
and refraction simultaneously Puttmg d for the distance, r for the 
earth’s radius, and /c foi the coefficient of refraction, and expressing the 
distance and radius in miles and the correction to height m feet, then 

correction for cm vatuie=:fd2^ correction for refraction cor- 

rection for hoth= - - g— Ip 
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each point the angle between the back and forward Lnes , 
he runs his lines as much as possible over level and open 
ground, avoiding obstacles by working round them The 
system is well suited for laying down roads, boundary- 
lines, and ciicuitous features of the ground, and is very 
geneially re&orted to for filhng m the interior details of 
surveys based on tiiangulation It has been largely em- 
ployed in certain districts of British India, which had to 
be surveyed in a manner to satisfy fiscal as well as topo- 
graphical requirements , for, the village being the admmis- 
tiative unit ot the district, the boundary of every village 
had to be laid down, and tins necessitated the survey of 
an enormous numbei of circuits Moreover, the traverse 
system was better adapted for the country than a network 
of triangulatiou, as the ground was generally very flat and 
covered with trees, villages, and other obstacles to distant 
vision, and was also devoid of hills and othei commandmg 
points of view The principal triangulation had been 
earned across it, hut by chains executed with gieat diffi- 
culty and expense, and therefore at wide inteivals apait, 
with the intention that the inteimediate spaces should 
he provided ivith points as a basis for the geneial topo- 
graphy in some other way A system of tiaverses was 
obviously the best that could be adopted undei the cu- 
cumstances, as it not only gave all the village boundaries 
but was practically easier to execute than a netwoik of 
minor triangulation 

Inludian Fiocedwe of the Indmn Swvey — The tiaveises are 

Sumy executed m niinoi cii cuits following the periphery of each 
village and in major cuciuts comprising groups of seveial 
villages j the formei are done with 4" to 6" theodolites 
and a single chain, the latter with 7" to 10" theodolites 
and a pair of chains, which are compared fiequently with 
a standard The mam circuits are connected with every 
station of the piincipal triangulation within reach The 
meridian of the origin is determined by astronomical 
observations , the angle at the origin between the meridian 
and the next station is measured, and then at each of the 
successive stations the angle between the immediately 
pieceding and following stations , summing these togethei, 
the “ inchnations ” of the hues between the stations to 
the meiidian of the oiigm are successively detei mined 
The distances between the stations, multiphed by the 
cosines and sines of the inclinations, give the distance of 
each station from the one lorecedrag it, resolved m the 
directions parallel and perpendicular respectively to the 
meridian of the ongin , and the algebraical sums of these 
quantities give the coriesponding lectangulai coordinates 
of the successive stations relatively to the oiigin and its 
meridian The area included in any circuit is expiessed 
by the formula 

area=]ialf algebaical sum of products (ffii-l-ajj) (i/s-yi) (30), 
being the coordinates of the first, and those 
of the second station, of every line of the tiaveise in suc- 
cession round the circuit 

Of geometrical tests theie are two, both applicable at 
the close of a circuit the first is angulai, viz , the sum 
of all the interior angles of the described polygon should 
be equal to twice as many right angles as the figuie has 
sides, less foiii , the second is linear, viz , the algebraical 
sum of the x coordinates and that of the y coordinates 
should each be=0 The astronomical test is this at any 
station of the travel se the azimuth of a refeinng mark 
may he determined by astronomical observations , the in- 
clination of the line between the station and the lef erring 
mark to the meridian ot the origin is given by the travel se , 
tie two should differ by the convergency of the meridians 
of the station and the origin In piactice the angles of 
the ti averse are usually adjusted to satisfy their special 
geometiical and astronomical tests m the fiist instance, 


and then the coordinates of the stations are calculated 
and adjusted by coirections applied to the longest, that the 
angles may be least disturbed, as no fuither coriections 
are given them 

Convey genoy of Mendtayis — The exact value of the Comer- 
convergence, when the distance and azimuth of the second 
astionoraical station from the fiist are known, is that of 
5 -(t+A) of equation (11), but, as the first term is 
sufficient foi a traverse, we have 

, , fosccT' 

convei geiiey = x tan \ , 


substituting r, the coordinate of the second station pei- 
pendicular to the meiidian of the ongin, for c sm A 

Adjustment of a System of Traverses to a Triangulation — Adjust 
The cooidmates of the principal stations of a tngonometri- of 
cal survey aie usually the spherical coordinates of latitude 
and longitude, those of a travel se survey are always rect- g^jatiou 
angular, plane foi a small area but spheucal for a large 
one It is often necessary, therefore, for purposes of 
comparison and check at stations common to surveys of 
both desciiptions, to convert either rectangulai cooidi- 
nates into latitudes and longitudes, or vice versa, in order 
that the eirois of traverses may be dispersed by pioportioii 
over the coordinates of the tiaveise stations, if desued, oi 
adjusted in the final mapping The latter is generally all 
that is necessary, moie paiticulaily when the tiaveises aie 
referred to successive trigonometrical stations as origins, 
as the opeiations are being extended, in oidei to prevent 
any large accumulation of eiroi Similar conversions are 
also fiequently necessary in map projections The method 
of effectmg them will now be indicated 
Transformation of Latitude and Longitude Coordinates'Iixa’itox 
into Rectangular Sphemal Coor dinates, and vice versa — Let “atiouof 
A and J3 be any two points, Aa the meridian » 
oi A, M the paiallel of latitude of JB , then p ^ 

Ab, Bh will be their differences m latitude 
and longitude , from B draw BR peipcndi- * 
cular to Aa, then AP, BP will be the rect- 
angular spherical coordinates of ^ relatively to 
A Put BP =x,AP=y, the arc Pb = r }, and the A Fig 5 
aic Bb, the diffeience of longitude, = m , also let Aa, Xj„ and 
\p be the latitudes of A, B, and the point P, pp the laclius 
of cuivatuie of the meridian, and Vp the normal termin- 
ating in the axis minor for the latitude Xp , and let be 
the radius of curvatm e foi the latitude I (Aa + Xp) Then, 
when the rectangulai cooidmates are" given, we have, 
taking A as the origin, the latitude of wliicli is known, 

-cosed", tanXuCO&ec 1" , 

Xj-X«= — cosecl"-');, w=— sbc(Xj, + cospc 1" 

Pi) 

And, vhen the latitude and longitude are given, we have ^ 


‘(31) 


cos (Xi -H ^y) sin l" j 


(32) 


Graphic Method of Deter mining ike Coordinates of an Un- Coordi 
visiied Point observed from Several Stations — When a hill 
peak or othei prominent object has been observed from a 
number of stations whose coordinates aro already fixed, ^ 
the converging rays may be projected graphically, and from 
an examination of then several intersections the most 
probable position of the object may be obtained almost as 
accuiately as by calculations by the method of least squaies, 

^ La the Indian Snrvey, tables are employed for these calculations 
which give the value of 1" of aic in feet on the meiiiban, and on each 
Ijarallel of latitude, at intervals of 6' apait , also a corresponding table 
of arc versinos {Pb) of spheroidal arcs of parallel (M) 1" in length, from 
which the arc verfiines for shorter oi longer arcs are obtained pro- 
portionally to the squares of the arcs , x is taken as the difference of 
longitude converted into linear measure 
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whicli are very laborious and out of place for tlie deter- 
mination. of a secondary point Tlie following is a de- 
scription of the application of this method to points on a 
plane surface m the calculations of the Ordnance Survey 
Let s^, $ 2 , be stations ivhose rectangular coordinates, 
^11 ■^ 2 ) peipenchcular, and paiallel, to the meii- 

dian of the origin are given , let a^,a^, be the bearings 
— heie the diiection-inclinations with the meridian of the 
oiigin— of any point P, as obseivedat the several stations, 
and let p be an appioximate position of P, with cooi- 
dinates Tp, as determined by giaphical projection on 
a distiict map oi by lough calculation Construct a 
diagiam of the lays converging aiound^i, by taking a point 
to represent p and drawing two lines through it at light 
angles to each other to indicate the duections of noith, 
south, east; and west Calculate accurately (yp - y^) tan a^, 
and compare with. , the difference will show how 

far the direction of the lay from falls to the east or 
w'est of p Oi calculate cot and compaje with 

{Vp ~ yd direction falls to the north or 

south of p Set off the distance on the corresponding axis 
of and thiDugh the point thus fixed draw the direction 
«.]_witha com- N 


mon protract- 
or AH the 
other rays 
around 2 ? may 

bp. flrfl.wn m ur s 



like manner , X. 

they will in- 
tersect each 

wd 

/ 

other m a number of points, 
the centre of w'hich may be 
adopted as the most prob- 
able position of P The co- . 
ordinates of P will then be / 
leadily obtained fiom those ' 
(Ap± the distances on the 




meridian and perpendiculai ® Pi 6 ^ 

In the annexed diagram 

(fig 6) P IS supposed to have been observed from five sta- 
tions, giving as many intersecting rays, (1, 1), (2, 2), , 

there are ten points of intersection, the mean position of 
which gives the true position of P, the assumed position 
being p The advantages claimed for the method are 
that, the bearings being independent, an erroneous bearing 
may be redrawn without disturbing those that aie correct, 
similarly new bearings may be introduced without disturb- 
ing previous work, and observations fiom a large number 
of stations may be readily utilized, whereas, when calcula- 
tion IS resorted to, observations m excess of the rmrmrmm 
number required are frequently rejected because of tbe 
labour of computing them ^ 


III Levelling 

Levelling Levelling is the art of determining the relative heights 
of points on the surface of the ground as referred to a 
hypothetical surface which cuts tiie direction of giavity 
eveiy where at right angles When a Ime of mstrumental 
levels is commenced at the sea-level, a series of heights is 
determined conesponding to what would he found by 
peipendicular measurements upwards from the surface of 
water communicating freely with the sea in underground 
channels, thus the line traced indicates a hypothetical 
prolongation of the suiface of the sea inland, which is 
everywhere conformable to the earth’s curvature 
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The trigonometrical determination of the lelative heights 
of points at known distances apart, by the measurements 
of then mutual vertical angles, — as already described m 
section I — is a method of levelling "But the method to 
which the term “ levelling ” is always applied is that of 
the direct determination of the differences of height fiom 
the leadings of the lines at which giaduated staves, held 
vertically over the points, aie cut by the houzontal plane 
which passes through the eje of the observer Each 
method has its own advantages The foimei is less accu- 
late, but best suited foi the icqmiements of a general 
geographical survey, to obtain the heights of all the moie 
prominent objects on the surface of the giound, wdiether 
accessible or not The lattei may be conducted wuth 
extreme precision, and is specially valuable foi the deter- 
imnation of the lelative levels, howevei minute, of easily 
accessible points, however numerous, which succeed each 
othei at shoit intervals apait, thus it is veiy generally 
undei taken 2 ^ 01 % passu with geogiaphical surveys, to furnish 
lines of level foi leady lefeience as a check on the accuiacy 
of the tiigonometneal heights In levelling with staves 
the measmements aie always taken fiom the houzontal 
plane which passes through the eye of the obseivei , but 
the line of levels which it is the object of the opeiations to 
tiace IS a cuived line, everywhere conforming to the noimal 
curvature of the earth’s surface, and deviating moie and 
more fiom the plane of lefereuce as the distance from the 
station of obseivation incieases Thus, either a collection 
for curvature (see footnote, page 705) must be applied to 
every staff reading, or the instrument must be set up at 
equal distances fiom the staves, the curvatuie correction, 
being the same foi each staff, will then be eliminated from 
the difference of the leadings, which will thus give the 
true diffeience of level of the points on which the staves 
are set up 

Levelling is an essentially simple opeiatioii , but, as it has to be 
lepeated veiy frequently in executing a long line of levels— say 
seven tunes on an average m eyeiy mile— it must bo conducted 
with eveiy piecautiou against eiiois of vaiioiis kinds, mstiinnental 
and peisonal, some accidental and tending to cancel each other, 
otlieis systematic and cumulative Insti umental ei roi s ause when 
the visual axis of the telescope is not poipendieiilar to the axis of 
lotation, and when the focusing tube does not move tidy paiallel 
to the visual axis on a change of focus The fiist enoi is eliminated, 
and the second avoided, by placing the instiument at equal dis- 
tances fiom the staves , and, as tins pioceduie has also the advan- 
tage of elunmating the coirections foi both cuivatuie and lefi action, 
It should invaiiably he adopted Euors of staff leadin gs should be 
guarded against by having the staves giaduated on both faces, but 
diffeiently figuied, so that the ohseivei may not he biassed to lepeat 
an erroi of the fiist leading in the second The staves of the Indian 
suivey have one face painted white with black divisions — feet, 
tenths, and Imndiedths— fiom 0 to 10, the othei black vith uhitc 
dmsious fiom 5 55 to 15 55 Deflexion fiom lioii^ontality may 
eitliei benieasuied and allowed foi by taking the leadings of the 
ends of the bubble of the spu it-level and applying coi i esponding cm - 
leetions to tlie staff leadings, oi be eliminated by setting the bubble 
to the same position on its scale at the leading of the second staff 
as at that of the fiist, both bemg equidistant fiom the ohseivei 

Ceitain eiiois are liable to recin m a constant oidei and to 
accumulate to a eoiisideiable magnitude, though they may he too 
mmute to attiact notice at any single station, as when the woik 
is earned on undei a unifoinily smlviiig oi using lefi action— fiom 
morning to midday oi from midday to evening— oi when the instiu- 
ment takes some time to settle down on its beaiings after bemg set 
np foi obseivation They may be eliminated (i ) by alteinatiiig the 
oidei of obseivation of the staves, taking the back staff hist at one 
station and the foiwaid fiist at the next, (n ) by working lu a 
circuit, 01 letuimng ovei the same line back to the ougm , (in ) 
by dividing a line into sections and leveising the dnectioii of 
opeiationin alternate sections Cumulative eiioi, not eliminahle 
by woikmg m a ciieuit, may be caused iidien theia is much noithmg 
01 southing in the diieetion of the line, foi then the sun’s light 
will often fall endwise on the bubble of the level, illunmiating 
the outei edge of the iim at the nearei end and the innei edge at 
the fuither end, and so biassing the observer to take scale readings 
of edges which, are not equidistant from the centre of the bubble , 
this introduces a tendency to raise the south or depress the noith. 


^ For fuller details and an application to spherical surfaces, see 
Account of the GTaphic Method of the Ordnance Suroeu.'bY 3 O’Farrell, 
London, 1886 
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ends of lines of level m the noithern hemispliere On Ions; lines, 
the employment of a second ohseivei, sorting independently ovei 
the same ground as the first, station by station, is veiy desnable 
The great lines ai e nsuallj earned oi er the mam roads of the countiy, 
1 nnmbei ot “ bench mai ks ” being fixed for fiitm e i efei ence In the 
Oidnance Siiivey of Great Bntain lines have been earned across fiom 
coast to coast, in such a manner that the level of an} common eioss- 
mg point nia} be found by seveial independent lines Of these 
points theie aie 166 m England, Scotland, and Wales, the dis 
ciepancies met mth at tlieni nere adjusted simultaneously by the 
method of minimum stpiaies 

SeaLvel Sea-Level — ^The &ea-level is the natuial datum plane for 

levelling operations, more paiticulaily in countries boidei- 
ing on the ocean The earliest surveys of coasts neie made 
for the use of navigators, and, as it was consideied very 
mipoitant that the charts should everywhere show the 
minimmn depth of water which a vessel would meet with, 
low water of spring-tides was adopted as. the datum But 
this does not answer the requiiements of a land smvey, 
because the tidal range between ertreme high and low watei 
diffeis greatly at different points on coast-lines Thus the 
geneialiy adopted datum plane for land smveys is the 
mean-sea level, winch, if not absolutely unifoim all the 
woild 01 er, is much more neaily so than low water Tidal 
observations have been taken at nearly fifty points on the 
coasts of Great Britain, which w'ere connected by levelling 
opeiations , the local levels of mean sea were found to diffei 
by larger magnitudes than could faiily be attiibuted to 
onors in the lines of level, having a range of 12 to 15 
inches above oi below the mean of all at points on the open 
coast, and more in tidal rivers ^ But the geneial mean of 
the coast stations for England and Wales was practically 
identical wuth that for Scotland The ohseivations, how- 
e'v er, were seldom of longer duration than a f oi tnight, which 
IS insufficient for an esact determination of even the shoit 
jieriod components of the tides, and ignores the annual and 
semi-annual components, which occasionally attain con- 
siderable magnitudes The mean-sea levels at Port Said 
m the Mediterranean and at Suez m the Red Sea have 
been found to be identical, and a similar identity is said 
to exist in the levels of the Atlantic and the Pacific Oceans 
on the opposite coasts of the isthmus of Panama This is 
in favour of a uniform level all the world ovei , but, on 
the other hand, lines of level earned acioss the continent 
of Euiope make the mean-sea level of the Mediteuauean at 
Maiseilles and Trieste from 2 to 5 feet below that of the 
Noith Sea and the Atlantic at Amsteidam and Brest, — a 
lesult which it is not easy to explain on mechanical pnn- 
ciples In India various tidal stations on the east and 
west coasts, at which the mean sea level has been detei- 
minecl from several yeais’ observations, have been connected 
by lines of level urn along the coasts and across the conti- 
nent , the differences between the results were m all cases 
cine with greater probability to eiror generated in levelling 
over lines of gicat length than to actual differences of sea- 
level in different localities 

Geoid 01 The sea-level, however, may not coincide everywhere 
defoiraed -with the geometucal figure which most closely represents 
surface earth’s suiface, but may be laised oi lowered, here 
and there, under the influence of local and abnormal at- 
ti actions, presenting an equipotential suiface — an ellipsoid 
or spheroid of revolution slightly defoiined by bumps 
and hollows — which Bums calls a "geoid” Archdeacon 
Piatt has shown that, undei the combined influence of 
the positive attraction of the Himalayan Momitains and 
the negative atti action of the Indian Ocean, the sea-level 


^ 111 titlil estuanes and livers tliemeau vatei level n&es above the 
mean-sea level astlie distance from the open coast line increases , for 
metance, ni the Hoogldy aver, passing Calcutta, there is a use of 10 
Indies ni 42 miles between Sagoi (Saugor) Island at the month of the 
liver and Diamond Harbour, and a further nse of 20 inches in 43 miles 
between Diamond Haiboui and Kiddeipiu 


may be some 560 feet higher at ICuriacliee than at Cape 
Comoiin , but, on the other hand, the Indian pendulum 
operations have shown that there is a deficiency of density 
under the Himala^-as and an inci ease under the bed of the 
ocean, which may wholly compensate for the excess of the 
mountain masses and deficiency of the ocean, and leave 
the surface uudistiubed If any bumps and hollows exist, 
they cannot be measined instrumentally , foi the instru- 
mental levels will be affected by the local attractions pie- 
cisely as is the sea-level, and will thus invariably show 
level suifaces even should there be considerable deviations 
from the geometrical figuie 

IV SuEvrEY OE Interior Detail 

(1) General Pnnaples — We have seen that the skeleton General 
fiamework of a survey may be either a triangulation or a 
system of traveises, very generally it is a combmation of 

both The method of filiing m the details is necessaiily 
influenced to some extent by the nature of the iiamework, 
but it depends mainly on the magnitude of the scale and 
the requisite clegiee of minutne In all instances the 
piincipal triangles and ciiciiit tiaverses have to be biokeii 
down into smaller ones, to fuinisli a sufficient nunibei of 
fixed points and lines for the subsequent opeiations The 
filling in maybe perfoimed wholly by lineai measurements 
or wholly by direction inteisections, but is most frequently 
effected by both linear and angular ineasmes, the formei 
taken with chams and tapes and offset poles, the latter 
with small theodolites, sextants, optical squares, or other 
reflecting instruments, magnetized needles, piismatic com- 
passes, and plane tables When the scale of a survey is 
laige, the linear and angular measures are usually lecoidecl 
on the spot in a field-book and afterwards plotted in office , 
when small they aie sometimes drawn on the spot on a 
plane table and the field-book is dispensed with 

(2) The Scale — In every country the scale is generally Scale 
expressed by the latio of some fraction or multiple of the 
smallest to the largest national units of length, but some- 
times by the fraction which indicates the latio of the length 

of a hue on the papei to that of the conesponding lino 
on the giound The lattei foim is obviously pieferablo, 
being international and independent of the vaiious units 
of length adopted by diffeient nations See table of 
maps and scales undei Map, vol xv p 622 In the 
Oidnance Survey of Gieat Biitam and Ii eland both 
forms of expiession aie adopted, the smaller scales being 
1 inch and 6 inches to a mile foi pi evinces and counties, 
the laigei foi parishes and for towns In 
the Indian Survey the standard topographical scale is 1 
inch to a mile, diminishing to } and | inch foi geographical 
leconnaissance, and rising by mnltqiles of 2 to highei 
scales, of which the greatest, foi other than city surveys, is 
32 inches, for cadastral pui poses In both siuvey.s the 

double unit of the foot and the Gunter’s link 
a foot) IS employed, the former invaiiably in the tnangu- 
latiou, the latter very generally in the tiavorsing and filiing 
in, because of its convenience m calculations and measure- 
ments of area, a square chain of 100 Guntei’s links being 
exactly one-tenth of an acre 

(3) (hdmiux Survn/ Methods --All lineal measures aio inadoOrLl- 
vvitli the Guntei’fa chain, all angulai uitli small thoodolites only, nance 
ueithoi magnetived iioi icflectmg instuimeiits noi plane tables Survey 
aie evei employed, except m lull sketching, whin hearings are methods, 
taken with the piismatic compass As a uilo the lilluig ui is done 
)iy tiiangle-chainmg only , tiavcises with tlieodolite and chain aie 
occasionally lesoi tod to, but only when it is nccessaiy to woik louiid 
woods and lull tiacts acioss which light lines cannot ho caiiied 
(a) Detail Smmiuiq hy T) imijlcs —Tim is based on the points Detail 
ofthonimoi tuangnlation The .sides aie fust cliamod peifectly survej 
stiaight, all the points wlieie the lines of inteiioi detail cioss the mg by 
sides being fixed , the alignineut is elTocted with a small theodolite, tuangles , 
and maiks aie estahlibhed at the ciossing points and at any othoi 
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points on tlie sides iiheie they may be of use in the subsequent 
opeiatious The sun’ejoi is given a diagiam of the tiiangulation, 
but no side lengths, as the accmacj of his chaining is tested by 
compaiibon with the tiigonometiical values Then stiaight hues 
aie earned across the intei mediate detail between the points estab- 
lished on the sides, they constitute the piincipal “cutting up oi 
split lines”, then ciossmgs of detail aie maiked in turn and 
sti aight lines ai e i un betu een them The pi oeess is eontinuei until 
a surficient iiumbei of lines and maiks have been established on 
the giouiid to enable all houses, loads, fences, stieams, ladways, 
canals, iiveis, boundanes, and othei detail to be conveniently 
measuied up to and fixed Peipendiculai offsets aie limited to 
eighty and tveiity links foi the lespective scales of 6 inches to a 
mile and 

by tia- [h] Bdail h'luieijing hj Tmuises — ^When a considerable aiea has 
leises to be thus heated it is dnided into a numbei of blocks of con 
■V euient size, bounded by loads, iiveis, oi piaiish boundanes, and a 
“tiaveise on the raeiidian of the oiigiii” is earned loiind the pen 
pheiy of each block Commencing at a tiigonometiical station, 
the theodolite is set to ciicle leading 0“ 0' vith the telescope point 
iiig to the noith, and at eveiy “ foiuaid” station of the tiaverse 
the ciicle is set to the same leading vhen the telescope is pointed 
at the “ back ” station as vas obtained at the back station vhen 
the telescope vas pointing to the foiuaid one When the cucuit 
IS completed and the theodolite again pint up at the origin and 
set on the last back station vith the apipiopiiate cucle leading, 
the ciicle leading, with the telescope again pointed to the fiist 
foiwaid station, will he the same as at hist, u no eiroi has hecn 
committed This system establishes a convenient check on the 
accuiacy of the opeiations and enables the angles to be leadily pio 
ti acted on a sjstem ot lines parallel to the meridian of the origin 
.As a fuithei check the tiaveise is connected vith all contiguous 
tiigonometiical stations by measnied angles and distances Tia 
veises are fiequently earned between the pomts already fixed on 
the sides of the iniiioi triangles, the initial side is then adopted, 
instead of the meiidian, as the axis of cooidinates foi the plotting, 
the telescope being pointed vitli circle leading 0° 0' to either of 
the tiigononietiical stations at the oxtiemities of the side 
Plotting (c) PZflffiKg and Eaamnation —The plotting is done from the 
and field-books of the siiivejois by a separate agency Its accuracy 
examma- is tested by examination on tlie gtoniid, when all necessaiy addenda 
tion aie made The exaininei—vho should be both suivejoi, plottei, 
and draftsman — mounts the plot on his sketching block, and 
leiifies the accuiacy of the detail by inteisectaons and productions 
and occasional diiect measurements, and generally eudeavouis to 
cause the details iiudei examination to pio’ve the accuiacy of each 
othei lather than to obtain diiect proof by lemeasuiemeut He fixes 
conspicuous tiees and delmeates the voods, footpaths, loeks, pieci 
pioes, steep slopes, embankments, kc. , and supplies the requisite 
iiifoimation legaiding niinoi objects— whether pit, shaft, level, 
spiiiig, well, conduit, wen, quauy, refuse heap, W'aste, oichaiil, stack 
3 aid, lailway, canal, manufaetniiiig and mineial woiks, viaducts, 
budges, tiamways, plantations, kc — toenableadiaftsmantomake 
a perfect lepiesentation according to the scale of the map In 
examining a coast-line he delineates tlie foreshore and sketches the 
strike and dip of the stratified i oeks In tidal in eis he ascei tains 
and maiks the highest pomts to which the oidinaiy tides flow 
The examiiiei on the 25 344 inch scale (=t^) is lequiied to give 
all necessaiy lufoi matron legaidmg the paiceh of giound of diftei 
eiit chaiactei — whether arable, pastme, wood, mooi, moss, sandy 
—defining the limits of each on a separate tracing if necessaiy 
He has also to distiiigiiisli betw’een turnpike, parish, and oceupa 
tioii roads, to collect all names, and to furnish notes of militaiy, 
baionial, and ecclesiastical antiquities to enable them to be ap- 
piopi lately lepieseiited in the final maps The lattei aie sub- 
jected to a double examination, — fiist in the office, secondly on the 
gioniid , they are then handed over to tlie officer in chaige of the 
levelling to have the levels and contoui lines inserted, and finally 
to the hill sketcheis, whose duty it is to make an artistic lepiesenta- 
tion of the features of the giomid 

Indian (4) Indian Suivey Methods — All filling m is invauably done 
Siuvey by plane tailing on a basis of points pieviously fixed , tbe methods 
metbodb differ simply in the extent to which Imeai measmes aie introduced 
to supplement the diieetion lays of the plane table When the 
scale of the smvey is small, direct measniements of distance aie 
laiely made and the filling is usually done wholly by dnection 
iiiteisectioiis, w Inch fix all the piineipal points, and by eye sketching , 
but as the scale is iiici eased linear measmes with chains and offset 
poles are intioduced to the extent that may he desiiable A sheet 
of drawing papei is mounted on cloth ovei the face of the plane 
table , the points, pieviously fixed by tiiangulation or otheiwise, 
aie projected on it — the collateial meridians and paiaUels, or 
the lectangulai cooicliiiates, when these are more convenient for 
emplojnnent than the spheiical, having fiist been drawn , the 
plane table is then ready foi use Operations aio commenced at 
a fixed point by aligning with the sight lule on anothei fixed 
point, winch bungs tbe meiidian line of the table on that of 
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the station The magnetic needle may now be placed on the table 
and a position assigned to it foi futuie lefeience Kaj-'s aie diawn 
fiom the station point on the table to all conspicuous objects 
aiound with the aid of the sight rule Tlie table is then taken to 
other fixed pomts, and the piocess of ray drawing is repeated at 
each, thus a numhei of objects, some of which maj become available 
as stations of obseivation, aie fixed Additional stations may be 
established by settingup the table ou a lay, adjusting it on the 
back station — that fiom which the ray was diawn — and then ob- 
tainmg a cross mteisection with the sight lule laid on some other 
fixed point, also by inteipolating betw een tin ee fixed points situated 
aiound the obseivei The magnetic needle may not be lelied ou 
foi correct oiientation, but is of service in enabling the table to be 
set so neaily tiiie at the outset that it has to be very slightly 
altered afteiwaids Tlie eiioi in the setting is indicated by the rays 
fiom the smiounchng fixed points mteisectuig m a small tiiaiigle 
instead of a point, and a slight change in azimuth suffices to i educe 
the triangle to a point, which will indicate the position of the station 
exactly Azimuthal aroi being less apparent on short than ou 
long lines, lutcipolation is best peifoimed by lays diawn fiom neai 
points, and checked by lays drawn to distant points, as tlie latter 
show most stiougly the magnitude of any eiioi of the piimaiy 
magnetic setting In thiswajq and by self-veiificatoiy traverses 
“on the hack lay” between fixed pomts, plane table stations aie 
established over the giound at appiopiiate intervals, depending on 
the scale of the smvey, and fiom these stations all suiionuding 
objects winch the scale permits of being shown aie laiddowm ou 
the table, sometimes by lays only, sometimes by a single lay and a 
measuied distance The general configuiation of the giound is 
delineated simultaneously 

Cheeking and Eiamnaiion -Various methods aie followed Cheokmg 
For laige scale woik in plains it is tustomaiy to urn aibitiaiy lines and 
acioss it and make an iiiclepencleiit smvey ol tbe belt of giound to examma 
a distance of a few chains on eitliei side foi compauson with the tioa 
oiigmal smvey , the smallei scale hill topogiaphy is checked by 
examination fiom commanding points, and also by tiaveises run 
acioss tbe finished work on the table 

V Eepre&eijtation of Geoitnd 

Tlie master lines of ground aie tlie main iidges and Mam 
water -jiartings of tlie lulls, the wateicoumes, and the hoii-hue'? of 
zontal contour lines of the coasts, the siiboidmate lines 
aie those which define the undulations and minoi featmes 
falling between the low-lyuig plains and the ciests of the 
hills These lines must first be laid downi on a horizontal 
projection to fix the dimensions of each featuie of the 
giound, aftei which the slopes must be indicated with 
suflScient lelief and chaiactei to present a true picture of 
the con ligations of suiface In ancient maps the hills aie 
represented as seen against the sky in profile by a spectator 
standing on the giound below at some distance off Thm 
system of “natural representation,” as it was called, was 
serviceable in enabhng persons looking at the hills from 
the quartei fiom which they had been sketched to identify 
them readily, for which reason such views of distant inland 
hills are still commonly given on the margins of marine 
charts of coast-hnes foi the assistance of navigatois Hut, 
when all other objects except the hills aie shown in a map 
by then hoiizontal projections, hills represented in perspec- 
tive aie false to their surroundings, and misleading to all 
who approach them fiom other directions than that of the 
adopted point of view, for the vertical projection of the 
proMe IS practically turned oyei and confused with the 
horizontal plane Hence in course of time hills came to bo 
drawn as if seen from a high bird’s-eye point of view, the 
position of which was shifted until at last the point of sight 
was supposed to he vertically over them , thus the evils of 
the perspective system weie diminished, whilst something 
of natuial representation was still pieserved About the 
end of the 18 th centuiy the perspective and the biid’s-eye 
systems gave way to the true method of indicating the 
forms of hills, viz , by their hoiizontal projections, like all 
the other details of the ground, and by adding the requisite 
shadmg to bring every feature into proper relief 

SiU-Skad%ng — There are two rival methods of hill-shad- Hill- 
ing, — one hy horizontal contours, the other by vertical ®l'®'diug 
hachures A contour being the line of intersection of a hill 
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Iby a hoiizoiital plane, contour lines indicate the maikings 
■which ■would be made by the successiwe nsings of a flood 
to diffeient levels above the sea, vertical hachuies mdicate 
the directions ■which the particles of a volume of water, 
equally disseminated oter the top of a hill, ■would naturally 
take in. running down the sides and slopes The mo'^t 
perfect repiesentation of ground is obtained when the 
shade lines, "whether hoiizontal or vertical, aie sufficiently 
close and "well graduated in tone and intensity to imitate 
good mezzotint shading in Indian mk A good effect 
may he and is frequently produced by assuming hght to 
fall on the lulls obliquely from a specific dnection, illumi- 
nating them on one side and thro-wing the reverse slopes 
into shadow But this has the disadvantage of giving 
similar slopes different intensities of shade accoiding to 
their position with lefeience to the assumed direction of 
the hght , on the other hand, vertical hghting, which gives 
the same intensity to the same slope wheiever situated, 
fails in rehef and perspicacity A commission of citizens 
appointed hy the republican Goveinment of Fiance in 
1803 to foimulate rules on the subject of topography, con- 
demned the representation of hills m demi-peispective 
as absurd, but approved the system of oblique side-light , 
it also condemned contouis, except for engineering works, 
and recommended vertical hachuies, under the idea that the 
slope lines of the fall of water lepresent a material effect 
of which the eye is 'witness e'very moment, and recalls the 
geneial cause, if not of the formation, at least of the flguie 
and characteristics, of the mountains 
Scale of ScdU of Shade — ^For military purposes it is very desii- 
shade able that maps should be so drawn as to enable the angles 
of inclination of all slopes to be leadily ascertained, iMth 
a view to determining "what portions of the giound aie 
suited for the manoeimes of each of the three amis, — infan- 
cy, cavahy, and artillery Thus militaiy topographers 
of diffeient nationalities have pioposecl a variety of scales 
to regulate the tliicluiess and distance apait of the shade 
hues, and geneially the pioportion of black to -white, foi 
different angles of slope, that the map may convey to the 
mind as accniate a knowledge of the slopes of the giound 
aa of the hoiizontal outhne& All slopes, howevei, aie uot 
of equal piactical irapoitance, but only those which aie of 
most common occurrence and most liable to be gone over 
hy men and horses and wheeled vehicles, and their inclina- 
tion laiely exceeds 25° , consequently it is of most impoit- 
ance to be able to distinguish vaiiations of slope belo"w 
that angle it is occasionally desirable to know tbe sharper 
slopes up to 46° or 50°, but greater inchnations aie com- 
paratively of rare occuirence and unimportant Now in 
a true scale of shade the intensity increases with the m- 
clmatioii from 0° to 90°, thus, putting black + white = 1, 
the proportion of black to white for any inclination i by a 
scale of cosines ■will be black = 1 - cos i, -white = cos i But 
that scale does not sufliciently accentuate the lower m- 
chnations, which aie the most impoitant, and have theic- 
fore to be dealt with moie emphatically, this has led to the 
intioduction of a variety of conventional scales, each with 
the special chaiacteristics which commended themselves to 
its author Major Lehmann of the German army supposed 
light to be admitted in parallel vertical rays and gave the 
horizontal plane the fullest hght, because the reflected 
coincides with the vertical ray , at an mchnation of 45° 
the leflected lay is perfectly horizontal, and this slope was 
therefore least illumined Disregaiding all greatei slopes, 
he placed 45° at the head of his scale and represented it by 
absolute black , the scale was divided into nine equal paits 
of 5° each, from 0° to 45°, up to which the illumination 
vanes inversely as the angle of inclination General 
van Goikiim of the Netherlands army improved on 
Lehmanffs system he adopted certain gronjis of contours 


arranged according to the slope, making the vertical 
distances betw'een the contours equal in each group hut 
greater in the higher gioups, and between the contours he 
diew veitical hachures the lengths of which showed by 
reference to a scale the angles of slope His lowest group 
included all angles up to 25°, the vertical distance between 
the contours being so regulated with leference to the scale 
of the map as to permit the draftsman to represent the 
slopes without inconvemently long hachures For higher 
angles he doubled and trebled the vertical interval of his 
contours and the thickness of his hachures Thus the 
relative altitudes of any leqnired points might be deduced 
■Kuth comparative facility by noting the thickness and 
counting the number of the vertical hachures between 
them In this lespect the system satisfies the require- 
ments of a militaiy map, hut the effect is impleasing and 
unsuggestive of hill forms In 1828 a second French com- 
mission, having Laplace foi its president, was appointed to 
lepoit on topographical drawing It leveisecl the decision 
of the fiist commission in favour of oblique side light, as 
being difficult to execute and inaccurate in giving different 
intensities to the same angles of slope facing differently , 
and, aftei tijnng vaiious scales of shade, it detei mined to 
increase the intensity m piopoition to the sines of double 
the angles of inclination diminished by which gives a 
more rapid increase of shade for the gentle than the 
steep slopes In subsequent instructions of the “clep6t de 
la gueiie”the propoition of black to white is fixed at one 
and a half times the angle of slope In England various 
scales of shade have been proposed, by Colonel Scott and 
Captain Webber of the Eoyal Engineers, and by the 
Conncil of Militaiy Education Colonel Scott’s scale is 
interesting as having been derived from the average of 
measurements taken fiom the best examples of hill sketcli- 
ing in the Ordnance and othei surveys, whereas all the 
otheis weie deduced fiom a conventional application of 
geometrical principles The following table (III ) gives the 
several scales — 


Table showing the Pioportion of Black to White on any Umt of 
Area, in Horizontal Plan 



Of late years the system of shading hy lines has been Mezzo- 
abandoned for the English aimy, and a method of repre- tmv 
seating slopes by mezzotint shading ovei a few govcuiing 
contour lines, laid down by actual suivey, has been intro- 
duced mstead The effect aimed at is a tiansparent 
shade, daik in projiortion to the steepness of the giound 
lepiesentecl, its object is to give body and expression 
to the contours and to explain and develop inmoi features 
of the giound which may he between them This style 
of shading, being distinct from all line drawing, may bo 
applied over the most ciowdecl details without causing 
co^usion, such as would be pioduced by hachuie shad- 
ing The contouis arc indicated hy continuous red lines 
of constant thickness, strong enough to be everywhere 
visible though the shading, which is effected by applying 
lead with a soft pencil over the parts whore it is wanted, 
and then rubbing it in fiimly with a piece of chamois 
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leather folded into a small pad No pencil markmg is 
allowed , lightening is done mth mdia-mbber , tbe shading 
IS finally fixed with a wash of thin gum-water 
It IS to be noted that the several scales of shade above 
given were devised for military maps to be drawn on a 
scale of not less than 4 inches to the mile and possibly 
much greater The harshness and manneiism to which 
all line-shadmg by rule is hable are of less importance in 
maps of small areas represented on large scales than on 
maps of large areas on small scales In the formei the 
sacrifice of pictorial efiect is more than compensated by the 
additional information regarding the slopes of the ground , 
in the latter any attempt to introduce so much informa- 
tion would tend to crowd the map objectionably, and con- 
fuse the vertical with the horizontal details The smaller 
the scale of a map of hill country the more necessary it is 
to abandon mechanical conventionalism, and to aim at 
achieving an artistic representation which will convey an 
immediate and accurate impiession of the general character 
of the ground 

In India the topogiapliy has been mainly executed on scales of 
01 less than 1 iucn=l mile and rarely exceeding 2 niches, and, as 
the lange of altitude >aiies consideiahly m difteieiit parts of the 
country, fiom plains and imdulations little above the sea level to 
mountains rising to an altitude of 29,000 feet, scales of shade 
were long deemed wholly unsuitable for emidoyment The higher 
mountains had necessarily to be brought into prominence over the 
lower by giving them a darker shade than was due simply to then 
slopes, and similarly the elevated plateaus had to be more lightened 
and illuminated than the low-lying plains But in eouise of time, 
as the numbei of hands employed in the operations increased more 
rapidly than the available supply of aiti&tic diaiightsmeii, the iii- 
tioduction of a scale of shade became necessary, m oidei that the 
multitude of woikeis might be put more nearly on a pai with the 
few Toi men who have been accustomed to associate a ceitam 
depth of shade with a ceitam angle of slope will wmrk together 
within iianow'er limits of eiroi and divergence than if left entirely 
to then own unaided judgment and untutored pioclivities The 
held sketchers should theiefore learn to work on a system which 
gives eveiy hachiire line a definite meaning, so that then sketches 
may be lightly inteipieted and appiopriately translated and len 
deied iii the final lepiesentatioii of the ground, when it is the duty 
of the diaughtsnian to enhance the tone of the map as much as 
possible while maintaining its truthfulness 
Ord- 0)d7ianee Suivcy Systm of Bdinmiing Giouiul —-As a rule the 
nance featuies of the giound aie sketched in the field on the 6-inch 
Survey scale, and afterwards reduced and published on the 1-inch scale 
delmea- The Highlands of Scotland were sketched partly on the 1-mch and 
tion of paitly on the 2-ineli scale , m Ireland the 1 mch scale only was 
giound used , and tins scale is now being adopted foi hill sketching m 
England and Wales In the parts where the 6-mch scale was used 
tlie ground was fiist contoured instrumentally , a plan of the con- 
tours and ot all suiveyed outlines was supplied to the sketcher, 
who proceeded to nisei t the hill featuies with the aid of a prismatic 
compass, piotiactoi, plotting scale, and a “hill sketchei’s scale,” 
giaduated to show the horizontal inteivals between the contours 
w Inch coiiespond to vanous angles of inclination from 0“ to 45° He 
wasiequiied to delineate slopes up to 45° by hoiizontal hachuies, and 
slopes beyond 45° byveitical hachuies The thickness and number 
of the strokes, the relation to fight and shade, and tbe chaiactei of 
the touch were left to tho skill and expeiienec of the skctchei 
The introduction of scales of shade adapted to vanous inclinations 
and altitudes was frequently mooted, with a view to seeming OTeater 
uniformity , but no sucb scale was adopted, for it was found that, 
though at fiist different woikmen pioduced different results, long 
practice and constant compauson, together with the aid derived 
from the instiumental contours, effected all desirable uniformity 
Thus in good sketches it wms found that the maximum breadth of 
stroke used in the representation of veiy steep mountain slopes was 
iV uicli, and the nunimnm used in low and nearly flat country, 
•g-Jir inch, also that the aveiage piopoitions of light to shade were 
1 to 3 at the maximum and 25 to 1 at the minimum inclinations 
In the field sketches the light is supposed to fall veiticaJly, and 
all slopes of like altitude and inclination aie siniilaily expressed 
The 6 inch sketches aie i educed to the 1 inch scale foi publica 
tion by an aitist woilang with Indian ink and the camel-hair 
brush on an impression in outline of the 1-inch map He makes 
a careful study of the several sketches which he has to combine 
together, m oidei to determine winch featuies should be letained 
and which omitted in the leduction, and he divides the giound 
into zones oi different altitude to guide him m giving a stiength of 
shade propoitioned to the altitude lather than to the slope as in 
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the field sketches , and in drawing he increases the contrasts be 
tween light and shade and intioduces light from a coiner of the 
map to give a stionger relief, and to attract the eje to the highest 
points and enable it to distinguish readily the higher from the 
lower giound His geiieial aim is to pioduce a moie pictoiial and 
less mechanical study of the ground than is supplied by the field 
sketches Many exquisite maps have been thus produced and 
afterwards engraved , see sheets 32, 33, 38, 53, and 64 of Scotland, 

38 and 48 of England, 75 ot Wales, 93, 94, 191, and 192 of Ireland. 

These sheets, liowevei, though admuahle specimens of engraving, 
fall shoit of the oiigiiial drawings in tone and relief, for in them 
the lull shading is necessanly show n by hne-etching, and it does not 
pioduce such effective contrasts and giadations of fight and shade 
as the original brush work ^ 

Behneahon iy Instnmiental Contouring — A very precise Ins tra- 
knowledge of the configuration of surface may be acquired mental 
by cairymg true contour lines over the ground and pro- 
jecting them on the map of the survey But the contours 
do not give a true representation of the giound, for they 
seldom represent actual Imes on the surface, as do the 
lines on the map 'which mdicate roads, watercourses, 
walls, enclosures, &c , they give, however, a conventional 
representation which is sufficient per se for the engineer 
and the expert, and they furnish guiding lines for all 
shadmg, whether hy hachures or mezzotint, which may 
be subsequently executed to produce an artistic delinea- 
tion of the features of the ground In instrumental con- 
touring we have first to decide on the vertical intervals 
to be maintained between the contours They depend on 
the scale of the survey and the nature of the ground In 
the Ordnance Survey they are made as small as from 5 to 
10 feet, when special plans on large scales are being pre- 
pared for engineering requirements , but for the general 
maps they are 50 feet up to an elevation of 100 feet above 
the sea-level, and 100 beyond up to 900 feet, which eleva- 
tion, being the practical limit of cultivation, is the highest 
generally marked, though in the northern counties of Eng- 
land and in parts of Scotland additional contours have been 
executed ax the altitudes of 1000, 1250, 1500, 1750, 2000, 

2500, 3000, &c , feet The intervals having been deter- 
mmed on, instrumental levelling is commenced at eithei 
the top 01 the bottom of those slopes which best define the 
geneial lay of the ground, or at some previously established 
bench maik of which the height above the sea is known 
Points are marked out on the slopes with pickets at the 
prescribed vertical mtervals, and then the contoui lines of 
the horizontal planes passing in succession through each of 
these points are traced with a levelling instrument and 
staff and surveyed by traverse, the two processes being 
performed either simultaneously or consecutively as may 
be most convenient 

The instruments geneially used in the Ordnance Survey are a 
5 inch theodohte— employed as a levelling iiistiunient— aud a con- 
tonring staff, 8 feet long, piowded with a shding vane which may 
fie fixed at anyrequued height , the staff is shifted afiout until the 
vane is brought into the horizontal plane of the theodolite, when 
the bottom of the staff wdl be on the contoai line A serviceable 
contouiing instrument of veiy simple constiuction is the watei- 
level, which consists of a pan of transparent phials partially filled 
w'lth water , the phials aie placed upside down at the ends of a 
liollo'w bar fixecl on a rotatoiy vertical axis, and have then mouths 
connected "vvith piping of any available mateiial, — brass, tin, oi 
gutta-percha The water in hotli phials is in fiee comimimcation, 
and the water surfaces indicate the hoiizontal plane natuially, 
w ithout any mechanical conti ivance The instiument is w ell suited 
for short sights not requiring a telescope, and maybe icadily mam- 
jmlated by peisons ignorant of the use of mstraments of a higher 
class Eye-refiecting levels, cliuonietei s, oi ometei s, and other light 
iiistiuments, which may be held m the hand and do not leqime 
a fixed snppoit, are fiequeutly employed for mteipolating rumor 
between ina)or contours In military sketching on laige scales 
hypothenusal inclinations and lengths aie sometimes measured , 
the bases and perpendiculars are deduced on the spot from a table 

^ With certain exceptions, principally of a military nature, the hill 
features are now sketched on the 1 inch scale, on photographic reduc- 
tions of the 6 mch contoured sheets, faintly printed in orange colour, 
as a guide to the sketchers 
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of gradients , and tlien the contour lines, and the oithogonals also 
if required, aie laid down 

VI Geogkaphic4x Reconnaissance 
G eo- When a traveller passes through an unknown or little 
graphical known region the opportunity afforded him of acquiring 
sance^'^^"'" geographical knowledge depends largely on the 

configuration and aspects of the ground, the condition of 
the atmosphere, the attitude of the inhabitants, and the 
time available If hills are numerous and prominent and 
free from forest, and other conditions aie favourable, a 
large area may be covered m a short time by reconnaissance 
fiom the stations of a cham of triangles carried along the 
line of route, fixing points m advance, some of which be- 
come stations of observation whence further pomts are 
fixed , and thus the continuity of the operations is main- 
tained But the ground may be flat and devoid of pio- 
minent pomts, the view circumscribed by forests and othei 
obstacles, the atmosphere dense and unfavouiable for distant 
vision, the inhabitants hostile, and the time short, and the 
traveller may be restneted to his hne of route and unable 
to deviate from it , he must then endeavour to mamtain a 
continuous traverse of the route, sketching in the ground 
in its immediate vicinity WTienever breaks of continuity 
occur he must resort to astronomical observations to effect 
a connexion between the dissociated sections of his survey 
and to obtain an independent check on the geneial accniacy 
of the operations He has therefore to he piepared to 
measure base-lines, to cairy on a tnangulation in some 
regions and a traverse in others, and to make any astio- 
nomical observations which maybe wanted, and, if possible, 
to complete his mapping on the gioiind instead of post- 
poning it to be done elsewhere He should supply himself 
ivithsome instruments suited foi rough and rapid work 
and with others for better work when time and opportunity 
permit, and he should be careful to arrange beforehand 
the general character of the proposed operations and the 
scales and projections to he adopted for the mapping , he 
should also provide himself with blank sheets of paper 
duly graticulated to scale, for work in detail in the vicmity 
ot the hne of route and for geneial geography Foi 
measures of base-lines and distances on the ground, chains, 
rolls of ciinoline wire, long Assam canes, and perambulatois 
maybe employed, also omnimeters and subtense theodolites, 
to measure the angle subtended by a pole of known length, 
whence the distance may be deduced For measures of 
angles and bearings, either theodolites,^ oi sextants, oi 
prismatic compasses may be used, accoiding as more or less 
accuiacy is requiied For the geneial survey the plane 
table IS a most valuable instrument it enables beaimgs 
to be at once laid down on the paper without pievious 
measurement, and much detail to be sketched m on the spot, 
instead of being plotted subsequently from a field-book , 
then the only independent angular measurements which 
need be taken are those of the piiiicipal triangles and of 
very distant points beyond the range of the table Rough 
and rapid route surveys may be made by pacing the dis- 
tances, taking the magnetic bearings, and combining with 
the results of astronomical observation Many thousand 

1 In many respects a theocloMe is moie suitable than a seictaiit 
(1) it measnies horizontal angles directly, whereas the sextant measmes 
ohliqiie angles, which have to be reduced to the horizon , (2) it mea- 
sures a loiind of several angles with much greater facility , (3) it 
measures all vertical angles with equal facility, including the small 
elev ations and depressions of distant peaks which cannot be leadily 
seen by reflexion from meieury for measurement with a sextant , (4) 
its telescopic power is usually far highai , (5) it may be so mani- 
pulated as to eliminate the effects, without ascertaining the magni- 
tudes, of the constant mstiumental eirors, — excentncity, index, and 
oolhmation , and (6) wlieii much accuracy is leqmred the influence of 
giaduation enors may be greatly reduced by systematic changes of 
the settings of the horizontal circle I 
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miles of itinerary through regions in Central Asia ha’ve 
been surveyed by Asiatic employes of the Indian Govern- 
ment in this way , the northings and southings were con- 
trolled by latitude observations, and the factors thus ob- 
tained were applied to the eastings and westings, longitudes 
b ein g impracticable The theodolite should bo employed to 
fix pomts on very distant ranges, for it will give good 
results, even with short bases and very acute angles, pro- 
vided the objects actually observed aie well identified in 
each mstance Obseivations should be taken from three 
stations, giving two triangles with a common side, which 
wiU at once show up any mistake, whether of identity, circle 
leading, or calculation Whenei ei a break of continuity 
occuis m the tnangulation or the tiaveismg, astionomical 
observations must be resorted to Much may be done by a 
judicious introduction of latitudes and azimuths, more par- 
ticularly where there is considerable northing and southing, 
for then differences of longitude maybe obtained fiom the 
azimuths and diffeiences of latitude A pi eminent peak, 

visible fiom great distances all lound, may be made to serve 
as a connecting Imk between regions which cannot be con- 
tinuously connected, by measuring its azimuth and distance 
from a base-line in each region , the addition of latitudes 
at the azimuth stations will much strengthen the woik 
CoUateial Astt onomical Ddeiminations — Determina- 
tions of azimuth, latitude, tune, and longitude may all be 
lequirecl for geograp)hical reconnaissance, — the first two 
more paiticularly, as they can be obtained readily with 
much accuiacy, the fourth, being much the most tiouble- 
some to get and the least reliable when got, is only le 
sorted to when it cannot be dispensed with 
The azimuth of an object may be determined without Azimutli 
calculation by observing the angles between the object 
and a star at equal altitudes on opposite sides of the 
meridian, hut it is generally found by observing the 
angle in one position of the stai and applying theieto 
the azimuth of the star as obtained by calculation In 
the spheucal triangle m w'hich P leprc- 
sents the pole, Z the zenith, and S the star, the 
angle PZh is the star’s azimuth, which can be 
computed when any thiee paits of the tiiangle 
aie given PS, the polai distance of the stai, 
is given by the tables, and PZ, the co-latitude, 
must be pieviously determined , then, for the 
thud pait, we may have eithei (1) PBZ, a iigln; 
angle, by ob&eiving a cncumpolar star at its ^ 
maximum elongation, or (2) the houi angle P for any stai, 
by taking the tune of the observation, oi (3) the zenith 
distance ZS, by measurement simultaneously with the hori- 
zontal angle Of these thiee methods the fiist is the most 
accurate, but it is not always convenient , the second ic- 
quues, m addition, special obseivations foi time, the thud 
IS geneiaUy the most convenient, for it may be pei formed 
between sunset and dark, when the stars are coming into 
view, but when there is still sulficicnt light to illummato 
the wires of the telescope and the refeuing inaik, and thus 
enable lamps to be dispensed with 
The latitude is most leadily dotcimmed by moasiues of Latitude, 
stai s’ zenith distances on the meridian, duly corrected foi 
refraction, then, the polar distance being known, the lati- 
tude is at once ascei tamed The stars should be observed 

m pans of nearly equal zenith distance, north and soutli, 
for this eliminates all constant mstiumental errois, as of 
index, excentncity, and graduation, and also errors in the 
adopted lefractions When a single star is employed, 
circum-mcridian observations of zenith distance may be 
taken and reduced to the meridian by calculation , tables 
for the pole star are given in the PfavMcal Almanac, which 
enable an observation, taken at any known time in the 24 
hours, to be reduced to the pole 


SURVEYING 




SURVEYING 


713 


Time 


Longi- 

tude 


Diffei- 

eiitial 

loiigi- 

tucle 


Hyiiso 

metry 


The time is usually best detennined by measuring the 
zenith distances of stars situated not far from the prime 
vertical, then, the latitude and polar distance bemg 
known, the hour angle P of the spheiical triangle is 
found by calculation Time may also be determined by 
observing the transits of stars o\ei the wnes of the tele- 
scope of a theodolite set up in the meridian 

The longitude may be determmed either absolutely, by 
purely astionomical methods, as by observations of the 
moon’s motion, or diffeientially, widi the aid of telegraph 
lines and travelling chronometers Absolute longitude is 
the geographer’s great difficulty , foi much time must be 
devoted to the observations, and much more to their le- 
duction, when undertaken with the object of fixing the 
lelative positions of the stations of a survey The obser- 
vations aie of various kinds, — (1) lunar distances, ^ e , the 
distance between the moon and the sun oi one of the 
stais given for this puipose in the Nautical Almanac, (2) 
lunar zenith distances, observed at points of the moon’s 
path where the conditions aie favouiable, (3) lunar 
transits over the meridian, obseived with tian&its of the 
moon-culminating stais given in the Nautical Almanac, 
(4) lunar occultations of stars , (5) echpses of the sun and 
moon, (6) eclipses of Jupiter’s satellites The first method 
requires the employment of a sextant or other reflecting 
instrument , the second may be accomiilished with either 
a reflecting instrument or a theodolite , the third with a 
theodolite , foi the last three a good astionomical telescope 
IS wanted The fiist, when earned out strictly, reqmres 
three obseiveis, — one to measure the lunar distance, while 
the others are measuring the zenith distances of the moon 
and the star , but, as the last two aie not wanted with 
great aceuiacy, the several observations may be taken 
m succession by one peison, and the observed zenith 
distances afterwards adjusted to the time of the lunar 
distance 

The effects of eirors of observation in these methods are as 
foUovs In (1) an eiioi lu time pioduees the same error in the 
longitude, and an eiioi of one second of aic in the distance pio- 
diices tv 0 seconds in time in the longitude In (2) an euoi of one 
second in time pioduees at least thiity seconds of time eiioi in the 
longitude, and one second of aic in the zenith distance at least tivo 
seconds of time m the longitude In (3) to (6) an eiior of time pio- 
duces the same enorin the longitude Tlie fiist method is pre 
feiied by seamen and tiavelleis, who are moie expeit m the use 
of the sextant than of the theodolite The second method is pie- 
feued by those who aie moie familiai with the theodolite, and who 
aie equipped with one of good telescopic powei It gives vaygood 
lesults when the obseivations aie made at the most favouiable 
tune, which occuis when the resultant of the moon’s motion in 
light ascension and in declination lies in the diiection of the 
obseivei’s zenith , this time may be leatbly found by giaphical 
piojection on a chait of the heavens 

Diflferential longitude may be determmed chronometri- 
cally, on land as at sea, by caiiymg about several well- 
latecl chronometers and compaiing their times with the 
local times deduced from obseivations of the sun and stais, 
or electio-telegraphically, by intei changing signals between 
two stations connected by a telegraph wue, and ascertain- 
ing the local times at which the signals are tiansmitted 
fiom and leceived at each station 

Hyp&omeUy — Determinations of height form a veiy 
necessary pait of geographical reconnaissance Whenever 
tiiangulation is possible, vertical angles may be measured 
and the heights aseei tamed in regular succession But m 
a traverse this is scarcely practicable, breaks of continuity 
in the verticals are liable to be of frequent occurrence, and 
then recourse must be had to observations of the pressure 
and temperature of the atmosphere, or of the tempeiature | 
of the vapour of boiling water, from either of which fairly 
correct heights may be deduced differentially under normal 
atmospheric conditions in settled weather The instruments 
employed for tins purpose are mercuiial and aneroid baio- 


meteis and boiling-pomt thermometers, desciiptions of 
them, and the formulae employed in reducing the observa 
tions, are given under Baeometee (vol m pp 381-387) 

Here it is only necessary to add that the date and hour of 
every barometric observation should be recorded, and the 
observations referied for reduction to those taken at the 
same tune at one oi more of the nearest standard meteoro 
logical observatoiies , otheiwise corrections should be given 
to the barometer readings for the hour of the day and the 
month of the year, in oidei to reduce them as neaily as 
may be to the local mean altitude ot the mercuiy The 
index eirors of ancioid barometers, being hable to varia- 
tions, should be determined fiom time to time by observa- 
tions at stations of known altitude, or by comparisons with 
boihng-pomt thermometeis 

TII Nautical Surveying 

Nautical surveying has foi its object the determination Nautical 
of the configuration of land which is covered and concealed 
from view by water, more particularly along the foreshore 
of a coast-line, and wherever navigation is cained on in 
comparatively shallow waters and a knowledge of the depth 
of water is of great importance, it has likewise to lay 
down the positions of oceanic islands, shoals, and locks, 
and generally to delineate whatever land exists mime- 
diately above or below the surface of the ocean Its 
methods differ according as they are performed in or out 
of sight of land When in the vicinity of land it is pre- 
ceded by a survey of the coast-line and a belt of the 
country beyond, which must be of sufficient breadth to 
furnish suitable points of reference foi the survey opera- 
tions on the water, and may have to be extended inland 
to embiace those peaks of distant hill langes which aic 
prominent objects at sea for the gmdance of manners 
This done, the nautical survey is earned on in boats, by 
taking soundings and determining the positions of the boats 
by obseivations to some of the points already fixed on land 
The observations are necessarily made with sextants and 
magnetic compasses only With the former the angles 
between conspicuous land-marks are measured, and, as the 
angle between any two points is half the magnitude of the 
angle between the same points at the centre of the circle 
which passes through them and through the boat, the 
measurement of two angles between three points enables 
two circles to be drawn on the chait, the intersection of 
which will generally indicate the position of the boat with 
sufficient accuracy Occasionally, how'ever, it happens 
that the positions of all three points on shore and the boat 
also he actually, or very nearly, on the circumference ot 
one and the same ciicle, then a bearing taken with the 
compass will fix the position of the boat on tbe ciicumfei- 
ence of the circle Time is noted whenever soundings arc 
taken, that due allowance may be made for the rise and 
fall of the tide AU the sounding stations are not fixed 
by observations to points on shore, as just indicated, but 
only a certain proportion, and between them straight lines 
of sounding are run, with mteivals measuied either by a 
patent log, or by time, or by counting the strokes of tbe 
oars , whenever possible the lines of sounding are earned 
parallel to each other Sounding is the most important 
part of a nautical suiveyor’s duty and that on which his 
character mamly depends It is essentially the work of 
the sailor, for in carrying it out the accidents of wind and 
water — the direction and force of the wind, the rise and 
fall of the tide, and the velocity of currents — must be duly 
taken cognizance of and the work managed to suit viand 
and weather , on the other hand, the work on land may be 
done by landsmen Nautical surveying, out of sight of 
land, rests on astionomical determinations of latitude and 
time, chronometiic longitudes, and dead reckoning by log 
XXII — 90 



[mapping 


714 SURVEYING 


T\Tien tnangulation is resorted to, ba&e-lmes are measured 
sometimes v, itb a patent log, sometimes by sound, by noting 
tbe interval in time between the flash and the report of a 
gun The great length of modern ironclads presents a 
base-hne which is occasionally very convement points are 
taken at each end of the ship, as far apart as possible, from 
winch two observers can see each other , they are carefully 
marked, and the distances between them deteimined for 
future reference , then angles between moderately distant 
objects and observers standing at these points, taken simul- 
taneously from each point, enable the required distances 
to be obtained The magnetic variation is determined by 
observing the azimuth of the sun, when on or near the 
horizon, with a standaid compass fixed amidship, care 
being taken beforehand to determine any deviation of the 
needle which may he due to the atti action of the surround- 
ing ironvork, by observing the beaung of a distant maik 
as the ship is swung round and her head laid on different 
points of the compass See also Navigation (Practical), 
vol xvii p 264 

VIII Mapping 

Graticn G) aiiculattoii — The sheets of paper on which the details 

lation of the survey of any large aiea of country are to be laid 
down must be furnished with a system of conventional 
lines, drawn with a view to assimilate the margins of con- 
tiguous sheets and to form a graticulation withm which 
the details may be accuiately inserted The giaticule is 
sometimes rectangular, sometimes spherical, sometimes a 
combination of both, as when points of which the latitude 
and longitude coordinates aie given have to be plotted 
withm rectangular maigmal lines Spherical graticules 
are constructed m various ways, usudly in accordance 
with some specific method of projection, see Geography 
(Mathematical), vol x p 197 The following convenient 
method IS not referable to any demonstrated projection, 
but IS generally employed on the Indian Survey Suppose 
the mteisection of two meridians by two parallels to form 
a small spherical quadrilateral, with sides of aliquot paits 
of a degree m latitude and in longitude, let m be the 
length of each of the meridional aics, p' the lengths 
of the arcs on the uppei and lower paiallels, and let q be 

a diametei, then 

yzsVjii'+p y, 

thus, m^p, and;/ being given, q is calculated With these 
data, winch aie tabulated foi different arcs and scales, the 
corner points of a number of quadrilaterals are laid off in suc- 
cession on either side of an adopted meridian, and lines aie 
drawn through the points to indicate the collateral meii- 
dians and the parallels of latitude The lattei are always 
curved, more or less sensibly , the former are also curved, 
though in a much less degree, being concave to their 
initial meridian, and the more so the farther they aie fiom 
it When the area is small and the scale large, the 
meridians are practically straight lines, and the seveial 
sheets of a map, each projected on its own meridian, will 
fit together closely when earned on m any direction But, 
when the area is large — exceeding 8 oi 10 squaie degrees 
— and the scale small, the sheets will not fit together con- 
tinuously unless they are projected with reference to a 
single meridian for the whole map, to which the meridians 
on eithei side will be increasingly concave, or unless all 
the meridians are made straight lines, by slightly contract- 
ing each of the intermediate arcs of parallel to a length 
which IS exactly proportioned hr the lengths and relative 
distances of the upper and lower parallels of the map from 
it There must be some distortion m either case m the 
first, meridians which are actually straight Imes are repre- 
sented as being curved , in the second, straight meridians 
are obtained, but the distances between them are exact 


only on the upper and lower parallels, and are too small 
elsewhere, more particularly on the middle parallel, the 
length of which necessarily exceeds the mean length of the 
upper and lower parallels ^ But distortion is inevitable 
whenever a spherical surface is projected on a plane 

When a map is constructed in rectangular sheets, some 
station IS adopted as the origin and its meridian as the 
principal axis, to which the corner points of the sheets are 
to be referred , the coordmates of these points are given 
such dimensions as are most snitable for the size and scale of 
the map, and are equivalent to the rectangular spherical 
coordmates of imaginary points on the cuived surface of 
the earth, at corresponding distances from the origin and 
its meridian These being given, the distances of the 
pomts from the oiigin in latitude and longitude may 
be computed, as already shown (p 706), thus data become 
available for projecting the graticulation of meridians and 
parallels withm the rectangular marginal lines of each 
sheet, 01 for introducing the divisions of latitude and longi- 
tude on the marginal lines if preferred Conversely, when 
the latitudes and longitudes are given, the rectangular 
spherical coordinates are computed and the marginal lines 
projected around the graticulation Filling in is then 
commenced the principal stations are laid down by then 
coordinates and the topographical details pencilled around 
them by copying or tracing the field sheets of the survey , 
the names and the outlines are then inked in , the shad- 
ing for delineating the featnies and general configuration 
of the ground is usually done last of all The manner 
in which the details are inked in and rendered permanent 
depends on whether the map is to be lepioduced by hand 
only — as when it is to he engiaved or lithographed — oi 
whether in its reproduction photogiaphy is to be employed 
and the action of light invoked, eithei in entue superses- 
sion of or in partial co-operation with the labour of the 
diaftsman In the former case the map is made as peifect 
a pictorial representation of the surface of the ground as 
possible, the hill features being represented artistically in 
mezzotint shading with a brush or m chalk drawing, and a 
vaiiety of colouis used to facilitate disciimiuation oi diftoi- 
ences of topographical detail In the lattei no colouis aie 
used which will not photogiaph w'ell, noi flat shades oi any 
colour, noi — as a rule — mezzotint shading, but only some 
substitute theiefoi m pen and ink Tins last condition is 
essential for the commonly employed processes of photo- 
zincogiapliy and photo-lithography, but endeavours have 
recently been made, with some degree of success, to re- 
produce mapping in middle tones by the piocosses of jihoto- 
collotype and photo-gravure 

Photogiaphy is much employed as an auxiliary in map- Photo- 
ping, for when a map is to be published on vaiious scales g^f^phY 
the hand-drawn details of the laigest scale edition may bo 
reduced by its means as accuiately as by the famihai ^ 
pantagrapli, and of com se vci y much mor e i apidly Thus in 
the Ordnance Survey town maps on the scale of J-g- are 
1 educed to the scale of for incorporation into the 
panshmaps, the latter are i educed for insertion m the 
6-inch maps, and they in turn for the 1-inch map By 
limiting the dimensions of each sheet foi reduction to 3 
feet by 3, and by a judicious use of stops to lenses, the re- 
ductions arc made without any error m scale or any distor- 
tion that can be detected by the most rigid examination 
But photography reduces every part of the original alike, 
the punting of words and names as well as the topographi- 
cal details, and it leproduces all the minoi and less import- 

^ In Mr O’Pairell’s paiuplilet On ihe Construction and Use of the 
Six Sheets of Margined Lines for Maps of evmj part o f the 
published by the Ordnance Smvey, tables aie given of the lengths of 
laeudioiial and longitudinal arcs, their versmos and diagonals, for 
every ten mmntes m latitude fiom the equator to 80“ N, and 80" S 




ant as well as the more important features , hence a reduc- 
tion IS rarely suited for reproduction without intermediate 
modification, the prmtmg being generally too small to be 
easily legible, and the mass of minor detad tending to con- 
fuse the piincipal sub-hnes The draftsman is therefoie 
called in and the procedure so arranged as to obtain the 
best results with the least labour Either he may con- 
struct a new map by tracing from a silver print of the 
photograph whatever topographical details are reqmred for 
it and omitting the rest, or he may ink in such details at 
once with black ink on a blue print taken from a tiansfer 
of the pbotograpb to stone or zinc, in both cases adding 
names and writing of appropriate sizes ^ either result may 
be leproduced by photography, as the nnblackened details 
of the blue print vill disappear in the process This done, 
a transfer to stone or zinc may be made from the second 
photograph for the printing off Prints from photographic 
reproductions to full scale exhibit all the blemishes of the 
hand drawing and somewhat exaggerate them, whereas 
prints from photo-reductions are freer from blemish, and 
often as clear and sharp as good hand lithographs In 
employing a process of clouble photography, therefore, the 
first photo IS usually made on a larger scale than that for 
publication , the lines of the printing and topographical 
detail are correspondmgly exaggerated by the draftsman , 
and then the second photo is a reduction, which should 
be sharp, clear, and fiee from blemish 

IX Map PiUNTiKO 

Various piocesses aie employed foi the reproduction of maps in 
laige numbeis foi general issue , some are purely manual, the map 
being redrawn by hand on coppei, stone, or other substance pie 
senting a suitable suiface fiom which piints may be taken, oi on 
paper specially pi epaied foi tiansfer to such substance, others are 
earned out uith the aid of photography, vhciehy an exact copy of 
the original can be obtained either chrcctly upon, oi foi subsequent 
tiansfer to, the suiface to he punted fiom The formei include the 
liiocesses of coppci jilate engiavmg and lithography, -which aie the 
oldest, and still m some lespeets the best of all, but slow and ex- 
pensive, the lattei include the piocesses of photo -lithography, 
photo-zincogiaphj, photo giavuie, and photo colloty])e Engrav- 
ing on stone is iinioli employed on the Continent for map woik, 
being cheaper and quiokei than eiigia-ving on coppei Eleetio- 
metallurgic piocesses aie fiequeiitly employed in connexion -with 
coppei plate engiaimg, eithei to piotect andhaiden the suiface of 
the plate with a facing of steel oi to fuinish duplicates to he punted 
fiom, instead of the plate itself being used , sometimes the weai of 
the plate is pieveiited by trausfening a print fiom it to a litho 
graphic stone oi a zinc plate, fiom which the printing is done in 
its stead By the anastatic piocess an old print of a map may be 
transfen ed to a zinc plate to lie punted fiom 
Engrav- Engraraig may be peifoimed on coppei, ivood, zinc, or stone , 
mg see vol viii p 435 As done on coppei plate foi mapping, it is a 
combination of ploughing with the buim and etclung with an acid, 
the foimer being used for the names and topogiaphical outlmes, the 
latter for the featuies of the giound The system adopted m the 
Oidnance Suivey of Gieat Bntam— where it has been laigely em- 
ployed and earned to gieat peifection — is as follows The 6 inch 
maps of the suivey aie engiaved on coppei plates measuring 36 by 
24 inches within the maiginal lines and weighing about 35 m , the 
1-inch maps aie 18 by 12 foi England and 24 by 18 foi Scotland 
The corners of the maps, the piesciibed marginal subdivisions, and 
the ti igonometi ical points ai e first marked on the plate by a scoiing 
machine, in which it is laid, and -which is piovided with a tiavelhng 
carnage holding a steel piickei The carnage is moved along a 
giaduated scale and the piickei along anothei scale at nght angles 
to the formei, and all points of winch the rectangnlai cooidmates 
aie known aie laid off by veiniei read measuiements fiom the two 
scales The plate is then removed fiom the sconng machine, heated, 
and given a thin coating of white wax, to foim a surface on which 
the topographical details are plotted before the giaving is com- 
menced Tins surface is divided into a number of rectangles by fine 
lines joining luaigmal subdivisions, the distances between which 
aie usually so legnlated as to intioduce sixteen of the suivey sheets 
on the Ym scale into one sheet on the 6-incli scale The reductions 
to this scale aie made by photogiaphy, and the subsequent reduc 
tions to the 1 inch scale either by the pantagrapli oi by ^otogiaph-y 
Tracings of the i eductions in lamp black, made to fit into the reot 
angles, aie tiansfeiied to the wax giound by rubbing with a steel 
burnisher The plate is then ready to be placed in the hands of the 


engravers, who complete fiist the outlmes, then the pnntmg and 
-wilting, and afterwards the oinament, each class of work being 
usually done by a different person The figures of latitudes, longi 
tudes, aud altitudes, and various conventional symbols, aie stamped 
with steel punches Parks and sands are luled with a dotting wheel, 
and buildings shaded in lines w ith a ruling machine "When a plate 
of the 1 inch map is being engraved, all the pniituig is completed, 
andlme engraving with the exception of the contour lines, and then 
an electrotype duplicate of the plate is taken The contour-lmes 
are engiaved on the duplicate, and the hills are etched on the original 
plate , thus two editions of the map are obtained, one with eontouis 
but without hills, the other with hills but without eontouis, the 
topographical details and wutmg being the same in both In etch- 
ing, the surface of the plate is thinly coated with an acid-resisting 
substance composed of asphalt, Buigundy pitch, and viigin wax, 
foiming an etching ground, on which the outlines of the hill features 
aie traced, and then maiked thiough with a needle which removes 
the giound where it passes, exposing the suiface of the coppei 
Aquafoitis is applied to bite in the finer lines and then pomed off , 
the parts which aie bitten sufficiently are painted o\ er with “ stop 
ping varnish ”, aud acid is again applied The processes of stoppm g 
out and hitingin aie alternately lepeated until all the leqniied tints 
from the lightest to the darkest are piodiiced In piinting fiom a 
copper plate, a much moie powerful press has to be used than in 
printing fiom stone or zinc, as the ink lies in the fuiiows that have 
been ploughed or bitten into the plate and not on its suiface , the 
process of punting is also much slower In engraving on stone oi 
zinc, the surface is coated wath a pi eparation of gum and lamp-black, 
and on it the detail is traced with led chalk and afterwards cut in 
with very fine steel or diamond points so as just to lay bare the 
surface of the giound without penetiating to any depth, as in copper- 
plate engraving A little oil having been rubbed over the surface, 
the gummy composition is washed away and pimting-ink applied , 
the printing is peifoimed almost exactly in the same way as in 
ordinary lithography, except that the pnntmg-ink is in theifiist in- 
stance spiead over the stone or the zinc plate with a dabher instead 
of a rollei 

Electiotyping is employed to conseiwe work engraved on copper, Electro- 
either by depositing a thin suiface of steel over an engiaved plate, typing 
which enables it to be punted fiom veiy much oftener without 
injury, or by pioducing a duplicate to be employed m its stead in 
the printing In the lattei case, a double piocess is gone through 
fiist, a cast or matiix is produced in relief by the deposition of 
copper on the surface of the onginal plate, and then an intaglio of 
the matrix— which is theiefore a duplicate of the ongmal— is formed 
by depositing copper on the surface of the matrix For details 
of these piocesses, see Elictho metaliuxgy, vol viii p 114 In 
the Oidnance Suivey electiotyping was fiist employed to obtain 
duplicates on which to make the eonections and additions neces- 
sary to show the giowth of railroads and towns since the time of 
the original survey The alteiations are effected more easily when 
obsolete details are sciaped off the electi otj'pe matrix than when they 
aie scooped out of an intaglio , the ouginal plate is also preseived 
intact ^ Electiotyping is hirther serviceable in producing the two 
editions of the general map, one with contour lines, the other with 
lull shading, already mentioned, as well as editions for geological 
and other details It is also serviceable in effecting a combination 
of portions of seveial plates matiices of the different portions me 
riveted together to foim a single plate , then an intaglio of this 
plate IS taken, on which any details lost at the junction of the 
raatiices aie made good by hand The dimensions of a full-sized 
plate aie 38^ by 26^ inches , the weight of a matiixis 18 Ib, and 
of the duplicate 38 lb 

Theie are two essentially distinct processes of lithogiaj-ihy,— one Litlio- 
in which the map is wholly diavvn by hand on the stone, the cthei, giaphy 
a much quicker but coarser pi ocess, in which it is ti aced with gi e,isy 
ink on specially prepared papei, which is then laid face dovvnwaiils 
on the stone When litho^aphs are to be pioduccd by a single punt- 
ing, all hill features, as well as topograplucal outlines and names, 
are drawn with a pen oi fine camel hair brush in ink of one coloui 
Double printing is necessary when the hills are drawn in chalk, tw o 
stones being leqnued, one foi the chalk vvoik, the othei foi the pen- 
and ink work , and in chromo lithography a separate stone is le- 
qiiired foi the woik in each colour Foi full details, sec Lniio 
ghapht, vol XIV p 699 

Eincogiaphy has of late yeais laigely taken the place of litho Zmeo- 
giaphy for pimting fi:'Oin hand diawn transfeis, though not forgraphy 
hand-di awing on the suiface of the zinc, as on stone aud coppei 
Zme plates are less costly and bulky than lithographic stones, and 
are much more conveniently handled thus a plate measuring about 
43 by 281 inches and ^ of an inch thick weighs 60 lb, is easily 
earned by one man, and costs 16 shillings , a lithographic stone of 
the same surface is 4| inches thick, weighs 450 lb, requires four men 

^ In the French and Austrian surveys corrections are made on fresh 
copper deposited by electricity over the faulty parts, -which are 
1 scooped out 
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to lift it, a.ttd Posts atout £7 Pniits fioni tiansfeis to a zinc plate 
aie as satisfactoiy as piiiits fiom tiansfeis to stone, and theie is no 
liability of the plate being fiactuied in the pi ess, nliich not unfie- 
quentlf happens to the stone The smface of the plate is piepaied 
by sciaping it evenly all oiei nitli a lazoi blade in paiallel bnes, 
until all megulaiities aie lemoved , the plate is then bent so as to 
piesent a shglitly convex suifaue, uhich is giouiid uitli pumice 
stone and natei, and smoothed with a piece of steatite, and then 
given a giained smface with sand It is flattened hj being passed 
though a piess, aftei whichitisieadyto leceivethetianstei Tbe 
subsef[uent pioeeduie depends, as m lithogiaphj, on the cuciini 
stance that gieasy substances do not mix; with watei and aie lepelled 
by gummy substances The gieasy ink lines of the tiansfei aie 
leadily absoibed by the smface of the plate , then a prepaiation of 
gum and decoction of gall nuts (to which a little phosplioiic acid 
IS added), applied to the entiie suiface of the pflate, senes to ctoh 
the blank giound without affecting the bnes of the transfei , hut it 
prevents the ink fiom spieadiiig, and also fills up the poies of the 
blank paits of the plate with a gummy substance, which repels a 
gieasy ink Punting ink, theiefoie, applied as usual with a idler 
to the entue smface of the plate adheies to the inked lines only 
and cau he leadily waslied off the blank spaces, and then a punt 
taken will show the inked lines only The tiacmg foi tiansfei is 
diawn on papei tluiily coated with staich to pieveut the giaphic 
wilting ink from soaking into it, the ink is a mixtuie of Pans 
black, Castile soap, white wax, tallow oi sweet oil, and shellac, 
which being gieasy is readily absoibed by the zinc The tiacing is 
laid face downwauls on the plate and passed seveial times undei 
the piessuie of the lollei of the punting piess It is then wetted 
and peeled off, the ink remaining on the auc The suitace of the 
plate is again washed with the etching hcpiid, which lemoves stains 
lioni the blank spaces and leiideis them more susceptible of being 
equably wetted witli watei, and also— aftei a few diops of tnipeii- 
tiiie have been added — removes the uiiabsoibed w iitmg ink and 
helps to fix the lines The plate is then leady to be punted fiom 
The piinting-mk is composed of lamp black— wuth a little Piiissian 
blue added— and linseed oil varnish of a tliickness depending on the 
tempeiatuie and the subject Small collections ou the plate can 
he made by removing the suiface with a strong solution of hydiate 
ot potash, aud then piepaimg a new suiface to be diawn on by 
apjilying dilute nitiic acid and afteiw'aids washing off the nitiate 
of zinc 

Anastatic Anastatic punting produces facsimdes of any inked punt by 

printing tiaiisfu to a zinc plate, the inked lures ou it being absoibed iii a 
gieatei oi less degiee by the plate The punt is laid face down 
wards ou blotting paper, and buished with a solution of mtiio 
acid diluted with five times its bulk of watei until thoiouglily and 
evenly satiiiated , it is then placed face downwaids on a zinc plate 
with a well maiued suiface, and passed undei the lollei of a powei 
fill coppei -plate punting press The giease of the ink, being set 
fiee by the acid, adheies to the smface of the plate, but, as the 
amount of ink absoi bed is much less than in the case of an oidiuaiy 
tiansfor, it is stieiigthened by woikiug up xvith lithogiaphic ink, 
oil, and gum watei until the suiface is sufficiently stiong to beai 
etolangwutli the usual piepaiation of gum, nut galls, and phosplioiic 
acid The plate is now leaily to be punted fiom in the usual 
mannei If the oiiginal punt is an old one, it must hist have 
its mk softened by immeision la hot watei conlaining half aii ounce 
of caustic stiontia foi eveiy pint of watei, the time of immeisioii 
varying, with the condition of the punt, fiom a few minutes to an 
hour A punt well worked up is often supciioi to the oiigiual 
Photo Photogiaphy liaxing already been desoubed in detail (see \oI 
graphy. xviii p 821), its application to mapping and map printing need only 
be noticed lieie The action of light can be employed eitliei by 
placing tlie map in contact with a sheet of sensitized papoi and 
against a glass plate in a punting frame, when the light ivill pass 
thiough the map and pioduoe a pietuie of it on the papei, oi by 
using a eauieia fiunislied with an object glass, tliiougb winch rays 
of light fiom the map are tiansniitted so as to produce a pictuie on 
a sensitized glass plate, which can after wauls be punted fiom The 

best known of the piooesses in which the cameia is not used is the 
“ cyaiiotype ” , the paper is sensitized inth a mixtme containing 
nearly equal piopoitioiis of solutions of ammoiuo citiate of non 
and the fernd cyanide of potassium , the prints give whte hues ou 
a daikhlne gioimd, and aio veiy inexpensive There aie othei 
piocesses of punting with the salts of non, niainum, &c , which 
give an exact tianscript of the original drawing with dark lines, 
on a white gioniid But they aie only suitable for maps diawn iii 
pen and ink not laigei than the glass plate of the punting fiame, 
being theiefoie only seiviceable m special cases xvhen few copies, 
are wanted, they aie little employed and may be legaided moie 
as cimositm tliaii as oidiiiaiy methods of map printing Photo- 
giapliy is generally effected with the aid of a cameia, and em 
ployed to obtain a negative of a map on glass, from which prints 
may be taken eitliei foi use pa se oi foi tiansfei to a flat suiface 
of zinc, stone, oi othei suitable mateiial to punt fiom The map 
is usually attached to a Loaid suspended veitically in an adjust- 


able fiame, while the camera is placed on an adjustable stand set 
at light angles to the map fiame on a tiamway, along which it can 
be moved to any desiied distance fiom the map The cameia is 
fuimslied with a giound glass focusing scieen, on which is pencilled 
a lectangle wlioqe dimensions aie piopoitioiial to those of a cone 
spending iectaii|le on the map, in the ratio of the scale of the 
lequiied photogiaph to that of the map The map and the focusing 
seieen aie bought into paiallehsm at such a distance that the 
image of the rectangle on the map exactly coincides with the lect 
angle on the focusing scieen A sensitized collodion plate is tlieii 
substituted foi the scieen and a negative taken, which is afteiwaids 
“fixed” and “intensified” so as to pioduce the greatest tians 
paieuce in the lines and an almost opaque density of the ground 
Pimtingfiom a negative is usually peifouned by the action of light 
when only a few copies aie wanted, and mechanically wdien many 
are wanted , the punts are taken dnectly fiom the negative in the 
one instance, and from a transfer of the negative to the suiface ot 
a stone oi metal plate in the othei Of the piocesses of pinituig 
duectly fiom the negative, silver punting, the oldest, is as yet 
unsui passed for the delicacy of its results, but it is expensive and 
perishable, the punts aie taken on papei coated with albumen 
containing an alkaline chloiide, such as common salt, floated on a 
hath of nitiate of silvei, and allowed to diy in the dark Aftei 
exposiiie to light in a punting fiame, the punts aie waslied, toned 
with a solution of gold, and then fixed in a bath of hyposulphate 
of soda, which dissolves all the leinammg unalteied chloiide of 
silver At the Oidnance Suivey office platinum punting is now 
(1887) laigely used instead of silvei punting foi all purposes wheio 
only a few copies of a map aie leqiuied It is more exjieiisiv c, but 
the punts aie absolutely permanent and aie piodueed nioie quickly 
thau silver prints Then iicli velvety black coloiu and fieedoin 
from glaze lender them peculiarly suitable The papei is sensitized 
with a piepaiation of iilatinum and feme oxalate Aftei exposuic 
to light, the image IS developed almost instantaneously by laying 
the piiut on a hot solution of potassic oxalate , it is then washed 
in successive baths of dilute acid to lemove the soluble iron salts, 
and aftci that in a few changes of watei Vaiions processes of 
“collo dll ornate” punting aie also most usefully employed in niap- 
puiitiiig , they depend on the leactioii of the salts of cluoniinin— 
paiticulaily the alkaline bicliiomates— on gelatin, gum, albumen, 

01 othei colloid substances, which, in piopoition to the amount of 
the action of light upon them, become iiioio oi less insoluble m ami 
imabsoibent of watei, and acquiio the piopoity of taking up gieasy 
mk aud not attiactiiig plumbago oi otlioi fine diy pigment m 
povvdei When the subject is in hue the punt is taken on papei 
that is usually coated with a mixtme of gelatin and bichromate of 
potash, colouied with Indian ink oi any othei suitable pigment , 
aftei a few minutes’ exposuio in the copying fiame the paper is 
plunged into tepid wmtei, which dissolves the unalteied gelatin 
m the blank parts of the punt— they have been pioteoted fiom the 
light undei the daik parts of the negative— leaving a clear imago 
in pigment on a white giound When the sulijoct is m linlf tone, 
the gelatin film has to be detached fiom the pajici that it may 
be developed by being washed on the unexposod side, a tomiioiaiy 
suppoit being employed to pioseive the image fiom lujuiy duimg 
the washing, the most delicate shades m the half tones aio thus 
peifectly pieseivod 

In the piocesses noticed above it is iieccssaiy to lopoat the opera Photo 
tioii by exposuie to light foi eveiy punt pioducecl, the lato ofmeclian- 
puntiiig will theiefoie be moie oi loss dependent on the sensitiveiisss ical 
of the papei, the stieiigth of the light, and flic condition of the puiitmn- 
atmospheio In the piocesses about to be doscubed these dis " 
advantages aie obviated by tiaiisfeuing the photogiapliic image to 
a suiface of stone oi metal, fiom w'hicli jiiiuts may be made mecluiu 
cally m any numbeis independently of light or weathei Tho 
photo mccliauical piocesses aie bioadly divisible into two classes,— 
one compiismg photo lithography, photo xmcogiapliy, and photo- 

S iy, foi tho icpioductioii of subjects m hue only, the 
oto collotype and photo giavuio, foi subjects in iiie/zo 
If-toiie as well as Ime 

Photo litho^aphy and tho analogous photo-ziiicogiapliy are the Photo- 
processes wliicm have lutlieito boon most extensively employed foi hiho 
map punting They aic the simplest to cany out , they allow graphy 
the pliotogiaphs of seveial sections of a maji which may be too aud 
laigetobe lepiodiiecd as a whole to bo combined, and additions photo 
and collections may be leadily made by hand ou the stone or zine zmeo 
plate The punts foi tiansfei fiom the negatives are taken on papei giaphy. 
coated with a mixture of gelatin and potassium biclii ornate, as m 
the pigment piiiiting process, except tlmt tlic gieasy mk oi coloui 
mg mattei is not mixed with tho gclatm, but applied evenly ovei 
the surface of the pnnta aftei exposuio to tho light The inked 
pnnt IS immeiscdwv a few minutes m tepid w’ater to soften tho 
gelatin still remammg soluble m the pails not acted upon by light, 
and IS then laid on a sloping plate and washed with a soft sponge 
imtil all tho uiialleicd soluble gelatin aud tho ink ovci lying it aie 
lemovcd The Imcs on which the light has acted romaiii insoluble 
and letam the ink, forming a deal imago of tlio subject m a greasy 
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ink \Yhen a map is pliotogiaplied in several sections, as often 
happens, each section oi eilaps veil all lonnd to enable the transfeis 
fiom the different negatives to he neatly joined together vithout 
showing lines of junction, if the whole is too laige to be punted 
on a single sheet of paper, it is cut up into sections for punting 
sepaiatelj 

The object of photo-tjpogiapliy is to obtain by photograpliic 
agency a surface block which may he set up with type and punted 
in the same way as a woodcut The image may be obtained on a 
zinc plate bytiaiisfei in the same way as for photo zincograplij , 
or it may be printed diiectly fiom a leveised negative In the 
latter ease the zinc plate is usually piepaied with a thin coating 
of bitumen, a substance which has the piopeity of becoming in 
soluble under the influence of light, so that, when after exposiiie 
the plate is washed with tinpentine or benzole, the image lemains 
on the zmc, while the giound is washed away In both cases the 
image is strengthened by careful inking and bj tne application of 
powdeied resin, which the plate is heated sufficiently to melt The 
image is then etched with nitiic acid The opeiations of inking, 
applying resin, and biting with acid are repeated seveial times, 
until the plate is bitten sufficiently deeply to give cleai prmts 
In anothei piocess, which is peihaps piefeiable for fine work, a 
mould IE obtained by eleotiotypmg a relief in swollen gelatin, the 
suiface of which has been metallized with plumbago or hionze 
pow del These processes are laigely used foi pioducing small maps 
to illustiate books and newspapeis, but not for maps of oidinary size 
The thiee mechanical piocesses just noticed aie only applicable 
to maps drawn in line, and to get good punts eveiy line should be 
of the same blackness, though of diffeient bieadth Attempts have 
been made to leproduce biush-shaded diawings, evhibiting con- 
tinuous giadations of shade, by photo-hthogiaphy and photo zinco 
giaphy, but with veiypaitial success, and onlyhj hiealingup and 
destioying the continuity of gradation The following piocesses 
nie specially suited for lejnoducing maps in half tone 
In photo collotype, so called from the punting suiface being of 
gelatin, a plate with a peifectl> smooth suiface, usually of thick 
glass, either is coated with a sensitive mivture of gelatin and 
bichromate of potash, upon which the photographic image is pro- 
duced by the action of light tluough a leversed negative, or is 
employed to support a gelatin film on which the image has been 
imprinted from an ordinal y negative, and which is attached to the 
plate with suitable cement The gelatin when propeily moistened 
jjossesses the valuable pioperty of receiving a gi eater or less amount 
of ink in different parts of the image m exact piopoition to the 
intensity of the action of the light on each part , thus it is capable 
of leiirodiicmg the most delicate giadations of shade The piocess 
IS admirable foi maps of small size, which only leqiiire a single 
plate, but IS not suited foi making a combination of sections to 
foim a map of ouhnaiy size , nor can additions or con actions be 
made on the gelatin film, which is, moreovei, so tendei that it does 
not readily peimit of a laige number of pnnts of umfoim quality 
being taken, and is easily damaged 
The several methods of obtaining an incised image on a copper 
l)late by means of photogiaphy aie hioadly divisible into the two 

a s of electiotypmg and etching processes , one of each wnll he 
j noticed (1) A positive pigment puni foaming a relief in 
baldened gelatin, is developed on a silvered copper plate by tlie 
oidiiiaij opeiations of the autotype or pigment prmting piocess , 
it IS then hlaokleaded and eoppei is deposited on it to form an 
electiotype intaglio, fiom which pimts may be taken m the usual 
way, thiee to foiu weeks being leqmiedfor the deposition of enough 
coppci to produce a plate of sufficient thickness (2) A negative 
lagmentpiint is developed on a highly polished copper plate, upon 
which a veiy fine giam of powdeied lesin has been deposited and 
fixed by heat The intaglio is obtained diiectly on the plate by 
biting in with a solution of peichloiide of non, which penetrates 
the gelatin film with comparative ease in those parts lepiesenting 
the shades and lines of a map, where there is little oi no gelatin, 
and thus bites the copper to a considerable depth, while in the 
paits lepresentmg the blank spaces and gionnd oi the map, wheie 
the gelatin is thicker, it penetiates with moie and moie difficulty 
as the thiclaiess of the gelatin increases, and in the highest blanks 
should leave the copper untouched The operation of biting takes 
only a few minutes, and the giavure is leniaikable foi its delicacy 
of g] adation and iichness of effect , theie is, how ever, some difficulty 
in etching to the pioper depth so that the plate may stand much 
punting without the loss of the finest tint In both cases the 
coppei plates have to be protected by a facing of steel before they 
can be punted fiom The pi ocesses have not yet been used to any 
gieat extent foi maps with half-tones, but they are v eiy inomismg 
For maps lu hue the fiist method gives excellent lesults, and is 
laigely empiloyed in the Aiistiian and Itahan surveys 

X Instruments 

The instruments employed lu smvey operations are 
broadly divisible into two classes, one for mahng the 
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requisite bnear and angular measiuements on the giound, 
the other for plotting the data thus acquiied on papei, 
and for measuring from the map, when completed, length? 
and areas which it may not be convenient to calculate 
from the numeiical data As a rule different instruments 
are employed for the mensuration on the ground and foi 
the plotting on paper, but to this lule there is a notable 
exception m the plane table, by means of which all bearings 
may be drawn directly on paper with a sight rule, without 
lirevious measurement of any kind, and thus a plot of the 
ground may be constructed without employing any other 
instrument 

Field Instilments — These aie of two classes, — lineai, foi deter Field 
mining distances diiectly bj actual measiiiement along the suiface iiistru 
of the giound, and angulai, foi deteimmiiig tlie beaiings of, or the ments 
angles between any objects Some mstiumeiits are automatic, as 
the needle, which points to the magnetic noith, the plumb-line 
and the spiiit-level, which indicate the diiection of giavity, and 
hypsometeis of vaiious kinds, foi measuniig altitudes , otheis 
aie entiiely controlled by the nianipulatoi Some lequire to be 
iigidly suppoited on the giound, as measniing bais and theodolites , 
otheis are adapted for flexible supports, as leflecting and magnetic 
instiuments, which may be employed eithei on land oi on the 
oscillating deck of a ship at sea Some, as magnetic compasses, 
measine angles in the lioiizontal plane only , otheis, as theodolites, 
in two planes,-— one horizontal, the otliei veitical , others, as reflect 
mg instiuments, in all planes , otheis, as levelling iiistxuments, 
measure nothing, but simply indicate a plane of lefeience And 
there aie ceitammstiumeuts by winch angles aie measuied m the 
oidiiiaiy way, and direct distances aie deteimined by micrometiio 
measmes of the small angles subtended at a distance by objects ot 
known dimensions 

Lineal instiuments aie of two classes,— one foi exact measnie- Linear 
meiit of base-lines the lengths of which are lequiied to be known nistni- 
with great precision, the othei foi oidinaiy and lOUgh measure- ments 
ments Among the foimei may he included the Colby appaiatus 
of compensation bais and microscopes, desciibed in sect I , § 2 
(p 696 above), Bessel’s appaiatus, those of Stiuve and the United 
States Coast Smvey, anuPoiio’s (adopted by the Spaniaids and 
the Fieuch m Algieis), which have alieady been desciibed in EAUni 
(Fioui’E of run), vol vii pp 598, 600, and Geodesy, vol x pp 
163, 164 Foi less exact but still essentially acemate measmes 
the instiuments most commonly employed aie the biass oi steel 
chain of 100 Imks, the giaduated metallic tape, and the offset pole 

Foi lecoimaissance and lough measurement, peiambulatois, with 
wheels of known peiipheiy and dials to indicate the nnmbei of 
levolutions, aie laigely used in India Cnnoline wiie has been 
employed with advantage in Austialia , it is so light that a length 
of 1000 feet oi more may he easily earned, lolled on a diuni, by 
one man, who pays it out as wanted, he is usually followed by 
anothei, who commences lolluig it up at the opposite end when 
an entile length has been laid out on the giound Au hues aio 
sometimes measuied by sketching the wire ovei the tops of tiees 
lu valleys obsti noted with foiest, also the bieadths of livers by 
lestmg the wiie on logs anehoied at siutable inteivals to suppoit 
it above watei 

Angle-measimng instruments aie of two classes, dnect andie Angle- 
flecting Both aie piovided with an alignei, usually a telescope, measur- 
wliich IS pivoted ovei the centie of the giaduated eiicle or sectoi mg 
in one the aligner is pointed in succession to any two objects theiustiu 
angle between which is being measuied , in the othei it is pointed ments 
to one object, while an image of the second is tliiowii on the first 
by double reflexion fiom a pair of mni ois Eeflecting mstiuments 
aie laigely employed in nautical stuveys, as they can be held by 
the hand and do not requue a iigid suppoit , but they are veiy 
laidy used m land surveys A desciiption of them will be found 
undei Sextant (vol xxi pp 724-725) They give the angle in 
the plane in which they aie held , and, whenever this plane is 
sensibly oblique to the horizon, the angle must be i educed by cal 
cnlation to the plane of the horizon before it can be employed in 
the woik of a land smvey The other instruments give the lequiied 
houzontal angles, whatever the altitudes of the objects ohseived 

The ciicles of angle-measming instiuments aie usually divided 
into 360 equal paits called degiees, and subdivided into spaces 
langing downwaids fiom thirty to five minutes of aic, according as 
the diametei of the ciicle is incieased Smallei aios are measuied 
by mterpolation hetw een tlie subdivisions, with the aid of a circle 
leader which moves with the alignei All iiistmments except 
those of the simplest foim aie supplied with one oi more circle 
leadeis and spmt-levels and a telescope , these impoitant adjuncts, 
which aie common to so many mstiuments, will theiefoie be fiist 
described, and afterwards the moie impoitaut instruments which 
aie employed m connexion with survey operations 

Ciicle leaders aie of two kinds, — the vermei and the micioscope 
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Botli are lield over tlie tiiJe at tlie extreimty of a radial ana 
pivoted ovei its ceiitie The veiniei moves in contact mth the 
surface of the eiicle, while the micioscope mews it a shoit distance 
off , the focniei is usually applied to ciicles whose diameteis do 
not exceed 12 inches, the lattei to those oi laigei diametei Both 
kinds of 1 eadei ai e applicable to linear scales as w ell as to giaduated 
cueles, the micioscope being usually employed when most precision 
IS desiied 

The veiniei is so called aftei its inveutoi, a Fiencliman Its 
piuiciple IS veiy simple The space betw eeii any convenient nmnhei, 
ii, of giaduations on the circle is set off on the veiiuei and divided 
into (n+1) equal paits , then some one division of the veiniei will 
always coincide with a giaduation of the ciicle On counting the 
divisions fiom the index onwaids it is found that the coinciding 
division, say the with, of the veiniei is opposite the with giadua- 
tion of the circle, counting from the last one passed by the mdex 
This indicates that the distance of the index fioin the last giadua 
tion IS ~ paits of the space between the giaduations , ?i is m 

variabl} taken as an odd numhei, such that the unit of (?i+l) may 
he some convenient aliquot part of the cucle, as a miuute foi a 
cucle divided into ilegiee spaces 

The miciornetei micioscope pieseiits the eomhination of ohject 
and eye glasses met with in oidinai} micioscopes, with the addition 
of a wiie eaiijmg diapluagm, movable by a sueiv, foi micionietuc 
measiuements in the plane of the focus of the object glass The 
tube IS conical at the object end and cyhndiical at the eye end, 
the box of the miciometei is mounted between these two parts at 
light angles with the visual axis The tube is held at the extieimty 
ot the arm of an alidade, in a collai m winch it may be moved closei 
to 01 away fiom the surtaoe of the cucle, or be turned louiid so as 
to place the mioiomotei tangentially to the cucle The distance 
between the miciometei and the object glass is usually about foiu 
times that between the ohject glass and the lace of the circle, and 
thus a coiiesponduigly magmhed image of the spaces between the 
giaduations is obtained in the plane ot measuiemeut The object 
glass IS held in a small tube which can be sciewfed m oi out of the 
pimcipal tube, to enable the length of the image to he adjusted to 
an exact integial miiubei of i evolutions of the miciometei Tlie 
box of the micioiiietei and the wue diapluagm aie lectaiigulai, the 
lattei sliding to the light oi left witlun the foimei Slow motion 
is communicated to the diaphragm by the miciometei sciew, which 
passes into it tluongh a collai in one side of the box, against which 
the siiouldei of the sciew is piessed by an mteinal spnal spiiiig 
acting against the sides of the diapluagm and the box The sciew 
IS fiunished with a ciieulai head divided into a numhei of equal 
paits— usually 60, each equivalent to 1" foi circular aics, and 100 
toi lineal scales— and is lotated opposite an index aim fixed on the 
box , complete i evolutions aie marked by the teeth of a statiouaiy 
comb, which is fixed above the wue of the diapluagm and viewed 
with it tlnough the eye piece 

The spn it -level consists of a glass tube not quite filled with 
alcohol, a small quantity of au being left, which uses as a bubble 
to the highest pait of the tube In small and coaise levels the 
diametei of the tube is laigeat in the middle and deci eases uni 
foinily towards the ends, which aie closed by the blow pipe , ni 
long and delicate levels the tube is eyluidiical, but with a longi- 
tudinal poition of the iiiteiioi suiface giound to the cuivatme of 
a cucle of gieatei oi less ladms accoidmg as the level is designed 
to be moie or less sensitive, and it is sometimes closed by ciiculai 
glass stoppeis cemented into the ends When the tube is held 
hoiizontally, with the cuived surface of the inteiioi nppeimost, the 
middle pait is occupied by the an bubble Lines aie etched on the 
outer sinface at equal distances fiom the central point, to enable 
tlie tube to be set with the bubble exactly in the middle, oi a scale 
giaduated till oughout its eutue length is piovided, to enable any 
deviation from ceiitueality to be measuicd and the couesponding 
dislevelment to be calculated and allowed foi subsequently m the 
leduction of the observations The glass tube is commonly fixed 
m a metal tube, with plastei of Pans foi protection , but, as it is 
then liable, uudei changes of tempeiatuie, to toisiou and strain, 
which may sensibly altei its cuivatme, it is piefeiable to place it 
in a metallic ciadle and lest it on ooik beaungs, with due piovision 
against sliding, the whole being coveied with a glass cyhndci if 
need he foi fmthei piotectioii, The metallic ciadle oi tube is 
attached to any uistrnment on which the level is to be mounted 
by adjusting sciews, foi setting it coirectly with lefeience to the 
axis of rotation with which it is associated The value of a division 
of the scale, in seconds of aic, is usually called the ‘''lun,” and is 
dstei mined by attaclung the level with its scale to a(g6neially) 
veitical cucle, and taking both the cucle and the bubble end read- 
ings in diffeient positions of the circle As the length of the 
bubble IS much affected by changes of tempeiatiue, and the curva 
hue of the tube may not be identical at all points, values of the 
run aie commonly obtained undei widely differing tempeiatures 

The telescope consists of a tube, cariyiilg an aehiomatic object- 
glass and ail eye piece which holds either a pan of lenses foi viewing 


the mveited image transmitted by the object glass oi a comhina 
tion of fom lenses for inveiting the image and causing all objects 
to be viewed naturally The foimei is usually emplojed foi ob- 
serving celestial objects, the lattei foi obseiving tenestnal The 
field of view being more oi less extensive, a central point is estab 
lished m the tube, usually by the intei section of a pan of fine vviies 
01 spidei hues— one veitmal, the otliei lioiizoutal— in the plane of 
the image, and the telescope is diiected by bunging tins point on 
any spetific object m the held As the intei val betw sen the ohject 
glass and the image vanes with the distance of the object, a tube 
IS piovided to slide vnthiii the telescope tube and caiiy the object- 
glass at one end, while the telescope tube cauies the diaphiagiii 
and eye piece .it the othei end, ot vice versa The image and the 
vviies aie hiought into the same plane by a focusing sciew, winch 
acts on the inner tluongh the ontei tube The wnes aie attached 
to the suiface of an adjustable aiimilai diapluagm, which is held 
m position by two jiaiis of antagonizing sciews— one pan hoiizontal, 
the otnei veitical— with shouldeis woiLing against the exteiioi ot 
tlie tube m which the diapluagm is contamed, so as to move it to 
the right oi left and up oi down, in oidei to bung the point ot 
iiiteisectiou of the wiies into the visual axis of the telescope In 
piactice the fiist adjustment is to set the ej e piece to distinct vision 
of the wiles, the object glass is then set tiiily to focus, which is 
accomplished when no appaient parallax, oi movement of the imago 
lelatively to the wiies, is seen on shifting the position of the eye, 
foi this would indicate that the image is eithei in front of oi behind 
the plane of the wiies The line jouiuig the point of mteisectiou 
of the wues with the centie of the object glass is called the “ lino 
of collimation,” and tlie diapluagm should be so fixed that this hue 
may always be peipendiculai to the axis on winch the telescope 
levolves 

The siuveying compass gives the magnetic heauiig of any object, Suivej 
and is the simplest of all instiumciits foi measiuiiig lioii/oiital mg com 
angles It consists of a magnetized needle, with an agate centie, pass 
poised on the point of au iipiight pivot in the centie of the bottom 
ofacucukiboxandcanyiugaconcentuc ciiculai caidoi silvei inig, 
the ciicumfeience ot which is giaduated into 360°, and is soniotinies 
fuithei subdivided The alignoi is constituted by a pan of sight 
vanes attached to the box at opposite extienuties of a diametei, 
one vane having a nauow slit foi the eye to look tluongh, the othei 
with a widci opening bisected by a veitical wue to be sot on the 
obseived ohject Theie is no cucle leadei, the pioloiigation of the 
wue on to the giadnations being estimated by the eye , and tbeze 
IS no level, foi me cucle poises itself lioiizontally on the siippoitnig 
pivot 

The piismatic compass is simiki to the smveyuig compass, with Piisina 
the addition of a piism m the eye vane tluough wluoli the wue ol tic com 
the sight vane and the divisions of the cucle aie viewed appaiently pass 
togctiici, the division with which the wue comoides when the 
needle is at lest indicates the magnetic azimuth of any object bisected 
by the wue The sight vane eauies a miiioi tuiiung on a hinge, 
to enable objects to be seen by leflexion which may be too high to 
he seen on the wue , the eye vane is fiumshod with a pau of dailc 
glasses to be employed when tlie sun is being obseived 

Magnetic instiuments aie useful foi lapid lecounaissaiico and 
lougli suivoy, and foi filling m the nniioi details of an exact siuvoy, 
but they aie not to be lelied on to give beaungs with eiiois less 
than ten to fifteen miiiutes In plotting, liowevei, beaungs aio 
piefeiable to angles, foi, by diawuig a nunibei of meiidioual lines 
paiallel to each othei on the papei, each bcaiinguiay be plotted fiom 
an independent meudian without any accumulation of cuoi, such 
as aiises when a numhei of angles aie plotted in succossiou with 
the piotiactoi adjusted on shoit lines 

Tlie plane table is m its usual foiiu simply a lectanguki boaid Plane 
mounted lioiizontally on a stand, on which it may bo turned lomid table 
and set in any lequued position , it is fuinislied with a ihii sight 
uile, which usually caiues a pan of sight vanes and has a boveliod 
edge, parallel to tne line of sight, to seive as a inlei, also with a 
magnetic needle Occasionally the coiistiuctiou is moie elaboiate, 
and the boai'd is suiiouuded by a maiginal fiaine with giaduations 
radiating fiom the centie as the degioes of a cucle, so that it may 
be used as an instiuraeut for nieasuung liou/ontal angles, while the 
sight rule is fuinisliod with a tolosoopo, wliicli takes the place of 
the vanes and is mounted on an axle to mc.isuie veitical angles 
The size is made as gieat as is consistent with the limits of poita- 
bihty m each instance, so that the sheet of pajiei to be diawn on 
may be as Luge as possible The standaid piano table of the Indian 
Suivey measuies 30 inches by 24, and is made ol planks of well 
seasoned wood 1 inch thick, with tiansveise edge bars below to 
prevent waipnig and buckling It is set up on a stand, usually 
a hiaced tupod, to which it is clamped bj’’ a powoiful hand sciow 
passing thiougli the head of the stand into a biass socket fixed 
centially undei the table; the screw when relaxed selves as a 
pivot, lound which the table may be tuined m azimuth and set m 
any loquned. position The table is then fiimly clamped so as 
to maintain a constant position dining all the subsequent laying 
off of bearings The sight uilo is 30 inches long, 2 wide, and one- 
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tluul of an inch thick, of ebony, ivith a biass sight vane at each 
end, and a fiducial edge paiallel to the line of sight, the vanes aie 
about 5 inches high, iihich gives sufficient elevation and depiession 
foi general use The magnetic needle is about 6 inches long and 
IS held in a lectaiigulai brass box an inch bioad, placed on the 
table vliilst it is being set and afterwards leinoved Heights may 
be detei mined on the spot with the aid of a clinometer, formed of 
a bar caiiying a spiut-level and a pair of sights, one of which has 
a scale of tangents giaduated to radius = the interval between the 
sights For the method ol employing the table see § 4, p 709 above 
Tlieodo- The theodolite, the most impoitant of all mstiuments loi the 
lite pm poses of a suivey, is a combination of two giaduated ciioles 
placed at light angles to each other, foi the measuiement of hoii 
zontal and vertical angles, a telescope, which turns on axes mounted 
centiically to the Glides, and an alidade foi each circle, wffiich 
caiiies two oi more leaders of the aics thiouffh which the telescope 
IS moi ed The whole is supported by a pedestal lestmg on foot 
sciews, which aie also employed to level the instiument The size 
varies fiom a minimum with cncles 3 inches in diameter to a mavi 
mum with a 36 inch houzontal and an 18 inch veitical ciicle, the 
w'eight ranging fiom 4 lb to 1000 lb , the dimensions and magni- 
fying powers of the telescope increase wnth the diameter of the 
houzontal ciicle The telescope may he connected rigidly with 
the alidade and move with it while the circle lemains stationaiy, 
01 with the ciicle and move with it while the alidade lemains 
stationary The vaueties of foim as well as of size aie nnmeions 
111 some the telescope may be completely turned round in altitude 
as well as azimuth, and pointed to any object celestial or teiiestiial , 
in others the range of movement ui altitude is lestiicted to about 
25° above and 26° below the hoiizon, and a pan of sectois are 
substituted for the complete vertical circle , in some the telescope 
and veitical ciicle are placed between, m otheis outside of, the 
pillars which support then common a\is , in some the pedestal 
is a simple tiibiacli resting on three foot sciews, in otheis it takes 
the objectionable foim of a hall causing the vertical avis and a 
socket holding the ball between two paiallel plates, which aie 
antagonized and set firm by two pans of foot screws, turning in 
sockets fixed to the lowei plate, while their heads are pressed 
against the upper plate, to fi.x it and bung the instrument into 
level at the same time There are numerous other speciahties of 
foim which have been introduced to meet specific lequnements , 
hut these cannot be noticed heie 

Tiansit The tiaiisit theodolite is an alt-azimuth instiument with the 
theodo giaduated circles of equal diameter, usually 6 to 8 inches The 
lite telescope is mounted between a pair of conical aims which taper 

outwaids and end m cylindncal pivots, constituting what is called 
the tiansit axis of the instiument The pivots lest on Y’s oi in 
semiciiculai collars, on the heads of a pair of pillais, which are 
made of sufficient height to enable the telescope to revolve between 
them and be pointed to stars in the zenith These pillais stand 
on a ciiculai plate, which selves as the alidade of the houzontal 
ciicle and is usually constructed to i evolve round a vertical axis 
fixed in the eentxe of the plate of the houzontal ciicle , this avis 
passes downwards into a socket m the centre of a tribrach, which 
foims the pedestal of the instiument and rests on three mill 
headed foot -sciews by which the instrument is levelled The 
vertical ciicle is mounted centncally on one of the cones of the 
transit avis, near the pivot end , its alidade, usually a rectangular 
plate caiTying a pair ot verniers, is fitted centncally over that avis, 
in contact with the eiicle hut nearer the shoulder of the pivot, and, 
while the telescope and the encle revolve together, it is held station- 
ary by an adjustable arm the end of which is pinched between a pair 
of antagonizing sciews mounted on the nearest pillar The alidade 
of the houzontal circle cariies two oi three equidistant veinieis, 
because any error lu centung an alidade over a cucle is eliminated 
in the mean of the readings whenever two or moie vemieis, placed 
at equal distances apart lound the circle, are read A clamp, with 
a tangent screw for cominmiicating slow motion, is attached to the 
nearest pillar, to act on the vertical circle and the telescope , another 
IS attached to the plate of the houzontal cucle, to act on the alidade 
of that circle and so also on the telescope foi azimuthal motion , and 
a third to the pedestal, to act on the plate of the horizontal circle 
The fiist two are employed in measuring the vertical and azimuthal 
angles, the thud in setting the zero-diameter of the horizontal cucle 
in any specific direction, with a view to the repetition of the mea- 
surements of the azimuthal angles at different parts of the circle 
For levelling the instiument, two levels aie fixed at right angles 
to each other on the plate of the alidade of the horizontal circle , 
a third is attached to the telescope, oi, preferably, to the alidade of 
the veitieal circle, a fourth is mounted on the transit avis when 
levelling for astronomical observations A magnetic compass oi 
needle is added, and also a plummet for centring the instiument 
over the station mark 

Theodolites aie designed to measure houzontal angles with 
greater accuracy than vertical, because it is on the former that the 
most impoitant work of a survey depends, and they are measurable 
with greatest accuracy, measures of vertical angles are liable to he 


much impaued by variations in the refractive condition of the lowei 
strata of the atmosphere, moie paiticulaily on long lines, so that 
when heights have to be determined with much acciuacy the theo 
dohte must he discarded foi a levelling instiument, to be set up 
repeatedly with staves at short distances When ti uly adjusted the 
theodolite measures the houzontal angle between any iwo objects, 
howevei much they may diffei in altitude, as the pole stai and any 
tenestiial object, but, as adjustments are not always made with 
accuiacy noi permanently maintained, it is desimble always to 
take the obseivations m pans, with the face of the vertical cucle 
alternately to the light and left of the obsenei, for this eliminates 
collimation error from the houzontal angles and index erioi in the 
setting of the spiiit-level from the vertical angles 

When a houzontal angle is measuied seveial times foi greater 
accuiacy, one of two methods of procediue is adopted (1) The 
angle is measured once oi oftenei m the usual way, the horizontal 
cucle remaining clamped and the telescope and alidade moving 
over it , then the position of the houzontal cucle is shifted * as 
often as may be desued, and after each shifting the angle is again 
measured as foimeily, thus a separate numeiical result is obtained 
foi each operation Oi (2), the farst object A having been observed 
and the telescope set on the second object B, the houzontal cucle 
IS undamped and turned round until the telescope is brought back 
on A, when it is again clamped , then the alidade is undamped and 
the telescope again moved oier the houzontal cucle to be set on B 
The operation is repeated as often as may be desued The veinier 
readings are only taken foi the fiist telescope pointing to A and 
the last to B , their difference -f360° foi every complete revolution 
of the ciiclc, divided by the number of repetitions, gives the angle 
This method is ohjectioiiable when a lound of several angles has to 
be measured, hut it enables the value of a single angle— more par 
ticularly a small one, as between objects in the same field of the 
telescope— to he determined accurately ivith much greater lapidity 
than the fiist method 

An auxdiaiy telescope is sometimes fixed below the plate of the 
houzontal cucle of a theodolite, to he pointed to a refeuing maik 
while the uppei telescope is being moved about, and thus to sei ve as 
a check on the geneial stability of the instrument and on the per- 
manence of the initial setting of the circle duimg the measuiement 
of a round of angles When a theodolite is set up on a lofty 
scaffolding which is hable to be swayed by the wind, oi on a stand 
which cannot be leadily isolated from the obseiver, houzontal 
angles may be measiiied accuiately by employing a second observei 
to keep the anxiliaiy telescope tiuly pomted to a refeuing mark 
while the obseiving telescope is being pomted 

The subtense transit theodolite differs from the oidmaiy tiansit Subtense 
theodolite merely in having a pair of wire canying miciometeis transit 
mounted in the telescope tube, in oidei that the small angle sub theodo 
tended by a distant object of known dimensions, or by two objects lite 
sufficiently near each other to be seen in the same field of the tele 
scope, may be measured witli greater facility and piecision than on 
the graduated cncles in the usual way The miciometeis are held 
m a lectangiilar box, one on the right hand, the other on the left, 
with the wues brought as closely as possible into the plane of the 
fixed wires m the or dinar y diaphragm , the box can he turned on 
the telescope tube thiongh an angle of rather moie than 90°, to 
enable the miciometei wires to be set parallel to either the hoii 
zontal Ol the vertical wiie of the diaphragm, or to he placed at any 
desu eel angle of mchnation The subtense object usually employed 

in suivey work is a pole of known length , if held peipendicnlaily 
to the Ime of sight of the telescope, its direct distance may be 
determined from the angle measuied by the micrometers with a 
sufficiently small percentage of eiroi to make this method piefeiahle 
to chaining ovei lough ground The instiument has been advan 
tageously employed in caiiying tiaverses of consideiahle length over 
ground which was impracticable for direct liiieai measurements 
The miciometeis aie also seiviceable m astioiiomical observations 
foi time and longitude, foi they give additional wires on which to 
observe the passage of a star, at distances liom the fixed wire which 
may be vaiied with tire speed of the star , and for determining the 
longitude they permit numerous measures of the distance between 
the edge of the moon and a star to be taken, immediately before 
amd after occultation 

Eckhold’s omnimeter is a theodolite fuiiiished with a microscope Eek ^ 
of consideiable raagmtude facing a graduated linear scale , the tube hold’s 
of the microscope is rigidly atteched to the telescope tube, either omm- 
at right angles oi parallel to it, so that the two always move to meter 
gether The scale is fixed either parallel or perpendicular to the 
alidade plate of the horizontal circle , thus, when the telescope is 
moved through vertical arcs within the range of the scale, the 
tangents of the arcs are measuied by the microscope on the scale 
The latest and best form of the instrument is shown m fig 8, 
which represents a tiansit theodolite converted into an omnimeter 
by the application of a microscope AB to the telescope at nght 

1 This IS often done atPitranly, but systematic shifts which bring egmdib 
tant gnaduationa of tlie circle under the verniers during all the telescope point 
mgs to any one olaeot are always preferable (see sect I , § 9, p 698 above) 
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angles to it, and of a scale 0 to the plate of the alidade of the hori- 
zontal circle in a plane parallel to that of the vertical circle. The 
microscope is a 

furnished with a 



eye- 
piece, through 
which the obser- 
ver looks down 
on the scale. -The 
scale is divided 
into 100 equal 
parts, andismov-; 
able in its bed- 
plate through 
the length of 
one of these di- 
visions by one 
rotation of a mi- 
crometer screw, 
with a large 
head, J), the cir- 
cnmference of 
which is divided 
into 100 equal 
parts, each divi- 
sible into fifths 
by a vernier. The 
microscope has a 
fixed wire in a 
diaphi'agm at its 
eye end, A, and, 
when the tele- 
scope is set on 
an object ami 
the wire is seen 
between a pair of 
divisions on the 
scale, the scale is 

moved by the micrometer screw until the nearest division is brought 
under the wire ; the scale reading corresponding to the horizontal 
position of the telescope being known, the difference between it 
and the reading when the telescope is pointing above or below the 
horizontal plane is the tangent of the arc of elevation or depression, 
to i’adiu8=the perpendiouTar from the axis of rotation of the tele- 
scope to the scale, Thus n 
both the distance and 
the height of any point " 
oyer which a 'Staff of 
known length has been a 
set up vertically may be 
readily determined with 
fair accuracy. Let 0 (fig, 

9) be the position of the 
transit axis of the telescope, OA the direction of the telescope 
when horizontal, and Ooj the corresponding direction of the micro- 
scope at right angles to the scale am'ix ; let Jf be a distant point 
over which the staff i/rV has been set up vertically, and let m 
and 11 be the graduations under the microscope when the tele- 
scope is pointing to the bottom and top of the staff ; then, since 
i/iVand Oa are known, the horizontal distance OA and the height 
AM are determined from the proportions 

It is essential that the focusing tube of the microscope should 
always move parallel to the visual axis when different divisions 
of the scale are being brought into focus, otherwise errora materially 
exceeding the quantities appreciable by the micrometer may he 
caused. The linear results thus obtained are satisfactory when the 
subtense staff is set up at a moderate distance; the instoument 
has often been used with advantage in localities where measur- 
ing chains could not be conveniently employed. As an angular 
in,5trument it is identical with the ordinary transit theodolite, as 
will be seen from the figure, which may he referred to as illus- 
trating the description of that instrument; the foot -screws arc 
represented as resting on a plate such as is usually fixed on the 
head of a folding tripod stand, their lower extremities, as well as 
the gi’ooves in which they are placed on the plate, being concealed 
from view by a capping upper plate, which is clamped over their 
shoulders to prevent the instrument from falling off the stand. ' 

In any theodolite with a telescope of the ordinary form the height 
of the pillars must necessarily be somewliat greater than half the 
length of the telescope if stars in the zenith are to be observed or 
if the telescope is to be completely rotated on its transit axis ; the 
higher the pillars the higher the centre of gravity, the less perfect 
the stability of the instrument when set up for observation, and the 
greater its weight and oumhersomeness for transport. In Germany 
and Eussia theodolites and transit instruments are sometimes em- 
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ployed in which the eye end of the telescope tube is renioved~a 
countei-poise to the object end being substituted in its place ; and 
a prism is inserted at the intersection of the visual axis with the 
transit axis, so that the rays of light from the object-glass may be 
reflpcted through one of the tubes of the transit axis to an eye-piece 
in the pivot of this tube. In this case the pillars need only be high 
enough for the counterpoise to pass freely over the plate of the 
horizontal circle ; hut the observer has always to place himself at 
rMt angles to the direction of the object he is observing. 

The levelling imstrument consists of a telescope whicli canies a Levelling 
long spirit-level parallel to itself and is mounted on a horizontal iiistru- 
plate, which is fixed rigidly either on the head of a vertical axis ment. 
revolving within a socket in the centre of the pedestal or on that 
of a hollow cone revolving round a vertical axis which projects 
upwards from the pedestal. There are various forms of the instru- 
ment ; in the Y-level the telescope rests on a pair of Y’s, in which it 
can be both rotated and turned end for end ; in the dumpy level 
the telescope is rigidly attached to its supports, aud_ its tube is 
made shorter and of greater diameter, to carry an object-glass of 
shorter focal length and larger apertme. A magnetic compass is 
attached to the instrument to enable the hearings of the levelling 
staves to he taken whenever desired. Levelling staves are of a 
variety of patterns and are graduated in various ways, best on 
both faces and dissinrilarly, for a check on accidental errors of 
reading, as indicated in sect. III. 

Reflecting levels are portable instruments which may be held by Reflecting 
the hand for rough and rapid survey work. They are of two forms : levels, 
in one an image of the eye of the observer, in the other an imago 
of the bubble of a spirit-levol, is seen by reflexion on a level with 
the observed object. The first consists of a square of common 
looking-glass, which is set in a frame suspended from a ring on the 
line of prolongation of one of the diagonals in such a manner as to 
swing freely but not turn round on its axis of suspension ; the frame 
is weighted by a metal plate behind, to which it is so adjusted 
that, when suspended, the plane of the surface of the mirror will be 
vertical. A small portion of the glass at one end of the horizontal 
diagonal is either cut away or unsilvered. When the image of 
the observer’s eye is seen on the diagonal, all objects bisected by 
tlie diagonal, whether viewed throngli the opening in the mirror 
or by reflexion, are on the level of the eye. The second comsists 
of a tube open at the object end and closed at the eye end by a 
disk which is perforated with a sight hole ; a mirror filling up lialf 
the section is fixed in the tube, facing the eye end at an angle of 
45° with the axis ; and an all-round transparent spirit-level is 
mounted over an opening above the mirror, and its bubble is seen 
by reflexion in the axis of the tube. Abney’s level is of the latter Abney’s 
construction, but with the spirit-level attached to the alidade of a level, 
gi'adnated arc fixed to one side of the (rectangular) tube ; thus 
vertical angles as well as levels may ho determined with it. 

The optical square is a reflecting instrument indicating a right Optical 
angle, and is of great use in laying off perpendiculars for the square, 
measurement of offsets from a lino of survey. It consists of two 
glass plates, one wholly the other partially silvered, which arc fixed 
piermaneutly in a shallow circular box at an angle of 45°, so that 
any two objects seen togolher through a sight Jmlo in tlie box — 
one directly through the transparent portion, the other hy reflexion 
in the mirror of the partially silvered glass ifiate— subtend an 
angle of 90° at the point where the observer is standing. 

FloUing and Plot-measuring Instruments . — These comprise linear Plotting 
scales, common compasses, and angular protractors for laying off iustru- 
distances and angles luoasured on the ground, proportional com- meuta. 
passes and paiitagrapihs for reproducing a finished plot on some 
other scale, and opisometers and pluuiraoters for measuring plotted 
lines and areas. 

Seales are divided, cither decimally or fractionally, into equal Scales, 
parts, each of which is a portion of a fixed unit of length, as a foot 
or an inch ; some are subdivided more or loss minutely through- 
out their enth'e length between a pair of parallel linos ; others are 
subdivided at their extremities only. Diagonal scales are formed 
by doyen equidistant parallel lines, the outer ones of whicli are 
divided primarily and subdivided into tenths at their extremities. 

The primary divisions are joined by oros.s linos perpendicular to 
the eleven parallel lines ; the end subdivisions are joined diagon- 
ally, the first on the lower line with the second on the upper, and 
so on, each diagonal cutting every horizontal lino in a point a tenth 
of a subdivision beyond the cutting point on the parallel line 
below, as measured from any one of the perpendicular lines ; and 
each of these tenths is further divisible into tenths hy measuring 
from the perpendicular at intervals of tenths between the parallel 
lines ; thus great precision of measurement is obtained. 

The Marquois scale and triangle consist of a scale divided Mar- 
throughout into equal parts more or less minutely and a right- quois 
angled triangle of which the hypothenuse is three times the shortest scale and 
side. An arrow is drawn perpendicular to the hypothenuse to triangle, 
serve as a pointer to the divisions of the scale, The third side has 
a bevelled edge for niling. When the triangle is placed with its 
hypotlienuso against the scale and is moved along it, all linos drawn 
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along the bevelled edge are parallel to each other, their distances 
apart being one third of the distances travelled by the arrow along 
the scale 

Com- Compasses usually take the foim of a pair of legs movable about 
passes a joint, so that their ettremities, vhich are of steel, finely pointed, 
may be set at any required distance apart , the legs may he knee- 
jointed, and one is usually adapted to hold either a pencil, a ruling 
pen, or a steel pointer, as may be desired A. beam compass is em 
ployed when long lengths aie laid off , it consists of a light tubular 
metal bai, or a rectangular deal rod, fitted with a pair of boxes, 
which slide along it and cany either pen, pened, oi pointei, and 
may be set and clamped at any desued distance apait 
Propor Proportional compasses consist ot two paits so exactly similar 
tional that when held in contact tliioughout they appeal as one , each is 

com pointed at both ends, flat and grooved thiongh one half its length, 

passes and tapering to a point in the other half The two are coupled 
together by a pair of similai slideis, one foi each groove, turning 
on a common axle which cauies a disk at one end and a clamping 
screw at the othei , by shifting the position of the sliders in the 
grooves the distances between the points at the opposite ends can 
he brought into any desired pioportion The settuigs for different 
proportions are effected by bunging a line on the slider opposite 
the lines of a fractional scale engiaved on one side of the gioove 
Protiac- Piotiactois aie of two forms ciienlai (or seiniciicular) and rect 
tors angular , the ciieumfeiences of the foimei are divided mto 860° oi 
180°, the latter are divided on three sides of tlieir penphery hy 
lines drawn from the centre of the fouitli side to the degree points 
on the circumference of a semioirole of which that side is the 
diametei The protiactor being set with its centre on a given 
point and its zeio line on a given line passing tliiough the point, 
any angle with this line at the point can be leadily laid off Pio- 
tiactois for plotting traverses aie commonly annular, that they may 
he centred over the station of oiigin with the zero diameter on 
the initial meridian , their beaiings at any othei station maybe 
laid off without moving the piotiactoi hy diawmg lines parallel 
to the same healings at the ongin Rectangular protraotois some- 
times have parallel lines engiaved on their faces at equal distances, 
for setting over paper ruled with parallel lines at unequal distances, 
and their backs engraved with scales of ihumbs, smes, secants, and 
tangents and common scales of equal paits 
Station The station pointer enables the position of any station at ivluch 
pomten angles between three fixed points have been measured to be plotted 
on paper It consists of three arms the centie aim caiiies a 
graduated ciicle fixed over an axis at one end , the other two aie 
movable round this axis, and each cames a verniei foi reading the 
circle Each aim has a straight edge beieUed as a lulei, and the 
lines on the piolongations of these edges meet m the centie of the 
axis, wheie there is a small opening thiougli which a point may be 
pricked on the papei The aims having been set to the observed 
angles, the iiistuiment is moved about until each edge is over one 
of the fixed points on the paper, when its centie will be exactly ovei 
the position of the station if none of the angles are very acute The 
instiunieiit is much used in nautical suixeying, for laying down 
the position of a vessel at sea by angles measmed to fixed objects 
on shore 

Tiiangu- The tiiangtilar compass is seiviceable in reproducing plans to 
lar com- full scale , it is foimed by jointing a thud leg to the centie pm of 
pass the joint of an oidmary pair of compas&es, so as to be movable m 
any dii action 

Panta- The pantagiaph is employed in reproducmg a map on a diffeient 
graph — generally a smallei — scale It consists of two long aims, JD 

and AO, jointed together at A, 
and two shoit aims, ID and ID, 
jointed together at I and with 
the long anus at D and E , ID 
IS made exactly equal to AE and 
IE to AD, so that ADIE is a 
true parallelogiam whatever the 
angle at A The mstiument is 
supported parallel to the paper oii^ 
ivoiy castors, on which it moves 
freely A tube is usually fixed 
veitically at c, neai the extremity of tlie long arm AO, and similar 
tubes aie mounted on plates wbxeli slide along the short arms 
ED and ED , they aie intended to hold either the axle pin on a 
weighted fiilcium lound wdiich the mstiument turns, or a steel 
pointer, oi a pencil, iiiteichangeably When the centres of the 
tubes are exactly lu a straight line, as on the dotted fine hfc, the 
small triangle b/D will always he similar to the laige tnangle IcA , 
and then, if the fulcrum is placed undei b, the pencil at/, and the 
poiiitei at c, when the mstiument is moved round the fulcrum 
as a pivot, the pencil and the pomter will move parallel to each 
other thiough distances which will he respectively in the propor- 
tion of If to be , thus the pencil at / diaws a reduced copy of the 
map under the pointei at c, if the pencil and the pointer were 
rnterchanged an enlaiged copy would be drawn, if the fulcrum and 
pencil were interchanged, and the sliders set for f to bisect be, 
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the map would he copied exactly Lures are engraved on the arms 
ED and ID, to indicate the positions to which the sliders must he 
set for the ratios J, , which are commonly required 
The square pantagraph of Adnan Gavarcl consists of two giaduated Gavard’s 
arms which are pivoted on a plain bar and connected by a graduated square 
bar sliding between them throughout their entire length, to be set panta 
at any leqmred distance from the plain bar , a sliding plate carrying gi aph 
a vertical tube, to hold either the axle of the fulcrum, the pencil, 
or the pointer, is mounted on one of the arms and on apiolongatioii 
of the plain bar beyond the other arm, and also on the giaduated con 
necting bar, and an additional aim is provided by means of which 
1 eductions below or enlargements above the scales giren on the 
mstrament can he readily effected 

The eidograph is designed to supeisede the pantagiaph, which Eido- 
is somewhat unsteadj, having seieial supports and joints It isgiaph. 
composed of three giaduated bars, one ot which is held o\er a ful- 
emm and carnesthe others, which are lighter, one at each extiemity 
The thiee bars are movable from end to end in box-sockets, each 
havmg an index and a verniei m contact with the giaduated scale 
The box socket of the principal hai turns round the veitical axle 
of the fulcrum , that of each side bar is attached to a veitical axle, 
which also cames a grooved wheel of large diameter and turns in 
a collar at either end of the pnncipal bar The two wheels are of 
exactly the same diameter and are connected hy a steel band fitting 
tightly into the grooves, so that they always turn together tliiongh 
identical arcs , thus the side bais over which they aic respectively 
mounted, when once set parallel, turn with them and always lemain 
parallel A pomter is held at the end of one of the side bais and 
a pencil at the diagonally opposite end of the othei The bais may 
be leadily set by their giadiiated scales to positions m which the 
distances of the pened and the pointei fiom the fulcrum will always 
be lu the latio of the given and the lequued map scales 
The opisometei is intended to measure the lengths of loads, livers, Opiso 
and odiei lines on a map It consists simply of a milled wheel meter 
mounted in a forked handle on a steel screw w ith a i ei y fine thread 
The wheel, being turned up to one end of the screw, is put down 
on the map with the handle held vertically over the point at which 
the measurement is to commence, and is run over the road oi line 
untd the point is reached at which the measurement is to stop , it 
is then lifted off the paper, placed on the scale of the map, and iiin 
backwards to the initial end of the sciew, ovei a length ot the scale 
which coriesponds to the length run over on the map 
The polar planimetei was invented by Professor Amsler ofPolaa 
Schaifhausen foi the measniement of aieas on maps and plans It plain 
consists essentially of two arms jointed together and a loUer, cai- metei 
lied at light angles to one of the arms and moving in touch w'lth 
the papci, which by itsMyolutions lecoids the area of a figure whose 
perimeter IS traced by a point on that aim, while the mstiument 
is turned bodily on a 
point on the othei aim 
as a fixed centie There 

aie two forms of the ^ 

instrument m one the 

position of the roller is 

fixed and the aims aie 
jointed on a common 

pinion, in the other the Fig 11 

rollei and a pinion, to 

winch the holding aim is attached, are both earned by a slider, 
which 13 movable along the tiacing aim and can be set at anj 
required distance fiom the tracing point The first form give^ 
aieas m a single unit of measure only, the second in various units 
The annexed figure lepicsents the fiist form, showing the joint A, 
the tracing point I the fixed point 0, and the roller with its 
graduated dial and veuuer, foi indicating the lengths of line rolled 
over while the tiacei 
moves lound the pen 

meter of the area iindei \ 

measuiement 'V \ 

The follow mg ex '• \ 

planation of the theory '\ - / \\ \ 

of the instrument is / \V \ 

due to Professor Gieen / ' / \ 

hill Let 04 he i' /\\\\ 

the two arms jomted at / \ / v 

A, with the fixed point V - ' I ' 

at 0 and the tracer at P, 
and suppose the wheel 

to be fixed at P on the ^ 

prolongation of the v ^ 

arm P^ LetOJ=a, \ jc / 

AP=b, AB=c, and the ' ^ A 

radius of the ioUei=r, \ '/4 

and let the direction of '' ' Fig 12 

a positive rotation of the lollei, as marked by the graduations, 

be that of rotation on a light handed screw on the axle of B which 

would give motion in the diiection AB Drop the perpendicular 
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01 fiom 0 on AR, and first suppose the joint A to he ckiuped | 
Then, if I is in AS pioduced, a lotation of the instmment about w 
mth angulai velocity a, n ill gii e to It the component velocities 01 u, | 
in the duection IR and IS w in the duection peipendiculai to 
IR, and will theieforo compel the lollei to turn with the angnlai 

velocity — 0) , hut, if /is on the othei bide of R, the angular velocity 
of the Tollei will be~^u Theiefoie, heeping A clamped, the 
idler will tmn thiougii an angle ~ 8 ov~~~ 0, accoithug as /is 

01 IS not on the same side of if as when the instuiment is 
lotated thiough an angle 6 about 0 , hut, when/ coincides with A, 
the roller will not turn, and then P desciihes a cucle, called the 
“^eio circle,” lepiesented by the middle dotted ciicnlai line, ot 
radius \ 

V((9/2= +/fr-)= VK' - 

hfext uuclamp the joint and clamp the aim OA , then the idler 
will turn through an angle — -tp, while ^iPtui ns thiough an angle 4> 

Now suppose P to tiavel lound the finite uicmt hy a 

eomhination of the preceding motions m the following oiclei (1) 
Clamp the joint, and move P to Pj and A to Ai on aics of ancles 

of centie 0 then the lollei will tmn thiough an angle -- 0, 
e being =^(5d,=P0Pi (2) TJneknip the joint and clamp the 

aim, and move the pointei tioin Pj to Pj on the aic of a cnclo oi 

ccntie Ai, then the lollei will tuiii tliiongb. an angle= <f> 

heinssPi^iPo (3) ITuclamp the am and clampi the joint, and 
move the poiutei fioni P3 hackvvauls to P3 and Aj to A, on aics ot 
circles of centie 0 , thiough an angled , then the loUei will turn 
tin ough an angle - 8, if O/j m the pel pendioulai fiom 0 on P^J 


(i) TJiiclamp the joint and clamp the aim, and move the pointer 
iiomPj to Pen the aic of a eiide of centie J, and couseq[uently 

thiough an angle 4 > , the lollei will turn thiough an angle - <?!), 

which cancels the angle due to motion (2) Tims 111 completing 
the finite ciicuit PPiPa^s the lollei will have tuined thiough an 

angle (i2/-PJi) j=[AT~ AIi) - 

ButtheaieaPPjPs-Ps^^^ieaPPi^ia 

=&ectoi OPP-, ~ sectoi OQQ^ - 1{0P- - OP/)e, 
=M0A^+Ar' + 2AI AP-iOA^- + AP- 
+ 2AI^ AP)\ 8, 

= (d/-d/i)W, , , , , 

= bi times the angle turned thiough by the 
rollei 

The aiea PP,PoP, is theiefoio b times the tiavel of the ciicuni- 
feience of the idler , , ,, ,, , 4. i i 

Any iiiegulai aiea, supposed to be built up of lulinitesimal ele- 
ments found III the same mamici as PP1P2P3, will bo accuiatdy 
measured by the lollei when the point P completes a ciicuit of the 
peiimetei, the aim AP being fiee to turn on the joint at A and the 
aim OA on a lived point 0 If, liowevei, 0 is mside the area, the 
aiea of the ^eio cnele must be added to the aiea deduced horn 
the readings ol the lollei IVlien the idloi is fived peimanently, 
this aiea is constant, and is usually engiaved on the aim m units 
of the adopted length b , when the lollei is held on a slidei vyliich 
also cauies the pinion of the aim OA, the length b may bo so 
adpisted that the aieas desciibed will bo evpicssed in anj de&ued 
unit of nieasmc 

Litemiun ami Aiitho) ifiP'i tmisnUcd —Accounh (/ ilvi OppmtMnk 0 / the Gi rat 
Tt igononictrical Suiiey oj India, Mmvual of Survey foi India, tol A ^ 
Cl like. Geodesy, Methoih. and Piocesstb of the Ordnanu t^wvey , Col Witei 
house, Oa tlie Appluatmn of Pliotorfam aU Plans , lucl Profesmiial 

- - ' w 1 ) 


Papeib of the Royal Rwjinccis 


SUSA, the Biblical Shushait, capital of Susiaiia oi 
Elam and from the time of Daiius I tlie chief lesidenco 
of the Achmmenian kings, w^as a veiy ancient city, which 
had been the centre of the old monaichy of Elam and 
nndeigon© many vicissitudes before it fell into the hands 
of the Persians (see Elam) The site of the town, whimi 
has been fixed by the explorations of Loftus and Chui ch- 
ill, lies in the plain, but within sight of the mountains, 
between the couises of the Kerkha (Choaspes) and the 
Uizful, one of the afauents of the Pasitigas The Shdpiu, 
a small tiibutary of the Dizful, washes the eastein base of 
the mm-mounds of Shs or Shdsh Thus the whole district 
was fmitfiil and well ivateied, lit to suppoit a gieat city , 
the suuoiinding riveis with their canals gave piotection 
and a waterway to the Peisiau Gulf , while the position 
of the town between the Semitic and Iianian lands of tho 
empire was convenient foi administrative jimposcs It 
is not theiefoie suipiising that Susa became a vast and 
populous capital, Gieek wiiteis assign to it a ciicuit of 
15 or 20 miles,— a statement which is faiily well home 
out by the remains These include thiee main mounds, 
of which one is identified with the stiong citadeU and 
a second shows the lelics of the great palace built by 
Darius I and completed by Artaxoixes Mnemon Susa 
was still a place of importance undei the Sasanians, and 
after having been ra 2 !ed to the ground in consequence of a 
revolt seems to have been lebuilt by Shipdr H under the 
name of J^rdnshahr-Shdpiir (it/uldeke, Oesch d Perser mis 
Tahan, p 58) The foitifications were destroyed at the 
tune of the Moslem conquest (Mokaddasi, p 307) , but the 
site, which IS now deseited, was inhabited in the Middle 
Ages, and a seat of sugar-manufacturo 
In Daniel viii 2 tho iivei of Shiislian is called Ulai, a name 
which IS identical with Aviai of the Bundehesh and Bnlanis o£ 
clas&ioal vviitcis What is told of the Euhieus makes it impossible 
to identify it with the iiieonsidoiable Shapiii , but authoiities diffei 
as to vvliothei it is another name for the Choaspes 01 lathei denotes 


^ The Grieehs called the citadel the Mejxvbviov (Btiabo, xv 3, 2), and 
supposed it to have been founded by the Ethiopian Menuion It was 
strong enough to withatand Molon in lus war with Aiitioclius the 
Great (polyb , v 48). 


tho Dizful 01 tlio Pasitigiis Susa in tho days of its gieatness 
must have stielched ncculy from iivci to uvoi Them is a sane- 
tuaiy ot the tomb of Daniel on the banks of the Shdpiii, and Aiabm 
geomapheis lelate that thib tomb was a fiequcnted shiino befoio 
the°Moblem confiuost and that the Aiabs tuiiiccl tho stieani ovci 
the giave , , „ 

SOSA, a city of Italy, in tho provinco of Tmin, 33] 
miles west of Tuiin by tlio lailway which passes by the 
Mont Cenis tunnel into France, is situated on tho Dora 
Riparia (tiibutaiy of the Po) at 1625 feet above the sea, 
and IS so piotectod fiom the noithein winds by tho 
Ptocciamclone that it enjoys a mildci wintci climate than 
Turin itself Tho city walls, 20 to 30 feet bioad at tho 
base, wei e about 50 feet in height, but in 1 789 thou 1 lunous 
condition caused them to be 1 educed by about half tiioii 
elevation FTiimeious lomams of Boraan buildings and 
woiksof ait still show the importance of tho ancient town, 
and the tuumphal aich eiected by Cotiius in lionoui of 
Augustus still stands on the old Homan load between Italy 
and Gaul,— a noble structiuc, 45 feet high, 39 broad, 
and 23 deep Tho inscuiition, now illegible, mentioned 
fomteen “emtates” subject to Cottms Among tho 
modem hiuklings of Susa the fiist place belongs to tho 
cluuoh of San Giusto, founded in 1029 by Oldoiico Maufrodi 
II and the countess Berta, and in 1772 raised to bo tho 
caihcdial The population of the city was 3254 in 1871 
and 3305 in 1881 (commune, 4418) 

Segusio (also Secusio, Siosium, Soutium, Scucia, &c ) was at a 
veiy eaily period the chief town of tins Alpiiio legioii, and tlio 
Cottian Alps themselves piosoivo Die iiaiuo ot the Seguaiaii chief 
Cottius, who with the title- of puefeotus became a tiibutaiy and ally 
of Romo in tho leigii of Augustus, and left lus state stioiig enough 
to mamtam its indopendeuco till tho icigu of Noio As a Roman 
municjpium and militaiy post Sogusio coutiuucd to floiiii.sh Aftei 
tho time of Chailemague a warqiusato of Susa was cstablishod , and 
the town became in tho lltli century the capital of tho famous 
countess Adelaide, who w as mistress ot tho whole of Piedmont On 
his ictieat from Legnano, Baibaiossa sot fiio to Susa , but the 
town became moio than evoi important whoii Emanuel Plulibort 
foitified it at gieat expense in the ISth century 

SUSA (iS'itsa), a city of Tunis, on the coast of the gulf 
of Hamdma, 33 miles south of Hamdina It occupies tho 
side of a hill sloping seawaids, and is still, as far as the 
town pioper is concerned, sui rounded with heavy white- 
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'Vfaslied Oiiental-lookmg walls Tlie Kasr al-SiMf, a 
square building flanked by seven bastions, was piobably 
either a Eoman or Byzantine foitress, and a Byzantine 
chapel IS now tiansformed into the Kaliioat al-Xuhba, oi 
Cafe of the Dome Since the Brenchi annexation the 
citadel, built on the highest point within the town, has 
been entirely restored and serves as the headquarteis of 
the general commanding a division , and a camp of tile- 
loofed brick buildings has been erected in the neighhoui- 
hood The space within the walls is proving too limited 
for the growth of the population, and houses already 
extend along the shore to north and south for about a 
mile Susa is the ancient seaport of Kaiiw'an (45 miles 
inland), with which it is connected by a hoise-tiamwuy, 
and it has a rapidly increasing commerce In 1864 the 
port was visited by about 195 vessels, in 1885 by 701, of 
which 5 32 w ere Italian The exports in 1 885 weie valued 
at £1,371,510 (oil, to Genoa and Leghorn, £232,530, 
gram, largely to Sicily, £397,760 , saiwi oi olive refuse, to 
Fiance, £13,715, esparto, a compaiatively recent aiticle 
for this port, £17,936), and the imports (including build- 
ing-stone from Sicily and Malta, brick, hme, marble, and 
timber) amounted to £660,135 The popidation, which 
numbered 8000 in 1872 (2000 Jew's, 1000 Christians), 
had mci eased to upwards of 10,000 in 1886 

Susa IS the ancient H vnauwETUM (qv) In 1337 it was besieged 
by the niaiquis of Teiia Nova, in the semce of Chailes V , and in 
1539 was captuied foi the empeioi by Andiea Dona Bnt as soon 
as the impeual fomes weie withdrawn it became agam the seat of 
Tuilush piracy The tovn was attacked by tlie Fieiicliand the 
Knights of St John in 1770, and by the Venetians ui 1764 

SUSANNA (“Lily”), the heioineof one of the apocryphal 
additions to the Greek text of the book of Darnel, the 
otheis being the Song of the Thee Chkhen and the story 
of Bel and the JDi agon In the English veision the stoiy 
of the viituous Susanna — the false accusation brought 
against her by the elders and her cleliveiance by the judg- 
ment of Daniel — is put as a separate book Jerome, in his 
Ptefare to Daniel, points out that it had been observed both 
by Jews and Chiistians that this story was certainly written 
by a Greek, and not translated from Hebiew, since Darnel 
makes a senes of Greek puns on the names of trees 

SUSSEX, a maritime county in the south of England, 
lying between 50° 43' and 51° 9' N lat and 0°49'E and 
0° 58' W long It IS 76 miles from Lady Holt Paik to 
Kent Ditch, and 28 miles from Tunbiidge Wells to Beachy 
Head, and adjoins Kent on the N E , Suuey on the N , 
Hampshire on the W , and the English Channel on the S 
Its total area is 933,269 acres or 1468 square miles 

The range of cliaUr hills known as the South Downs 
divides the county into two districts — that of the coast 
and that of the Wealden — which aie of unequal extent 
and possess very different characteristics In the west- 
ern pait of the county the South Downs aie about 10 
miles distant fiom the sea, they continue eastwards for 
about 46 miles, and teimmate in the bold headland of 
Beachy Head Then average height is about 500 feet, 
though some of the summits leach 700 (Ditchlmg Beacon, 
813 feet, Chanctonbury Eing, 783, Firle Beacon, 700, 
and the Devils Dyke, 697) The Forest Ridge extends 
through the northern part of the county from Petwoith 
to Ciowborough, leachmg the coast m Fairlight Down 
The principal summits aie Crowborough Beacon (796 feet), 
Brightling Hill (647), and Fairlight Down (528) The 
county has suffered greatly from incursions of the sea 
The site of the ancient cathedral of Selsey is now a mile 
out at sea Between 1292 and 1340 upwaids of 5500 
acres were submerged In tbe early part of the 14th cen- 
tury Pagham harbour was formed by a sudden irruption 
of the sea, devastating 2700 acres Recently all this land 
has been reclaimed and agam brought under cultivation 
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Theie is consideiable leason for believing that the whole 
coast-lme of the conntyhas been slightly raised in the last 
800 yeais (possibly by earthquake shock), as the large 
estuaries at the iivei mouths no longer exist, and the 
aichipelago round Pevensey {eye signifies “island^’) has 
only a slight elevation above the neighbouring maish land 

The rivers aie small and unimportant The principal Eivers 
are the Rother, the Cuekmeie, the Ouse, the Adiii, the 
Arun, and the Lavant The Bother rises in the Forest 
Ridge, m the parish of Rotherfield, and enters the sea neai 
Eye, its coiuse having been diverted by a great storm on 
12tli Octobei 1250, before which date its exit was 12 
miles to the east, beyond Dungeness The Cuckmere also 
rises in the Foiest Ridge, near Heatlifield, and empties itself 
into the sea a little to the east of Seafoid The Ouse rises 
m St Leonards Forest, to the north-west of Lindfield, and, 
passing through Isfield and Lewes, enters the sea at New'- 
haven, now the pnncijial port in the county The former 
outlet was at Seafoid, but in the reign of Elizabeth the sea 
broke through the beach bank at some waiehoiises just 
below Bishopstone and formed what is now called the old 
haibour, which was m use until the New'haven one was 
made a safer exit The Adur has three somces, all in the 
neighbourhood of St Leonards Forest, and flows southwards, 
enteiing tbe sea at Southwick The mouth of the river 
formerly shifted from yeai to year, ranging both east and 
west over a distance of 2 miles The Arun uses in St 
Leonaids Foiest, in the parish of Slinfold, flows through 
Amberley and Arundel, and enters the sea at Littlehampton 
The Lavant has its source m Chailtou Foiest and encircles 
Chichestei on all sides except the north, enteiing the sea 
through creeks in the extieme south-west coinei of the 
county 

The portion of the county to the noith of the South Forests 
Downs IS called the Weald , it formerly formed part of the 
foiest of Andredsweald (“ the w'ood or foiest without habit- 
ations”), which was 120 miles in length and about 30 in 
bieadth The total aiea of forests m 1885 was 113,043 
aci es, being the gi eatest of any county in England About 
1660 the total was estimated at over 200,000 acres The 
chief lemams of the ancient forests are Tilgate, Ashdown, 
and St Leonards, but the names in many parts indicate 
then former wooded character, as Eurstjiierpoint (hmst 
meaning “wood”), Midhurst, Fernhiiist, Billingshurst, 
Ashiust, and seveial otheis The forests were mteispersed 
with lagoons, and the lainfall being veiy great caused 
marshes and the large river estuaries , the lamfall, how- 
ever, abated in consequence of the cutting down of the 
Wealden forests foi fuel m the extensive ironworks that 
foimeily existed in that district The wood was exported 
m the leign of Edward VI 

The greatei portion of the county is occupied by the Geology 
Chalk formation, of which the South Downs are almost 
entuely composed Faestone is found m the west, and 
Steynmg is built upon it At the base of tbe Downs the 
Gieensand crops up, but is of small extent The Wealden 
formations occupy nearly all tbe inland district of the 
county, and in these was found the ironstone from which 
non was extracted Sussex was at one time the centre of 
the English iron manufactuie, before 1653 there were 42 
iion-foiges or mills (reduced to 18 befoie 1667) and 27 
fninaces (reduced to 11 befoie 1664), which employed 
50,000 men’- and furnished the mam supply of ordnance 
for the national defence The last forge at Ashburnham 
was not extinguished until 1809 Between 1872 and 1876 
boimg was earned on at Netheifield, neai Battle, with the 
object of discovering what beds were below the Wealden, 
and if possible of reaching the Palseozoic rocks, which at 


^ Sim Arc/i Ooll , xxxii pp 22-25 
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Kentish Town, Harwich, Ostend, and Calais had been found 
at a depth of about 1000 feet below the sea-level Some 
slight hope was entei tamed of the occurrence of Coal- 
measures, as in the Boulonnais the Caibomferous limestone, 
wheie last seen, dips south The boring was continued to 
a depth of 1905 feet, the Osfoid Clay being leached The 
chief result rvas the discovery of the unusual thickness of 
the Kimmeridge Clay, which began at 275 feet fiom the 
surface and continued to a depth of about 1469 feet The 
most practical lesult was the finding of thick beds of gyp- 
sum (at about 160 feet), vhich were before unknown in the 
Weald and are now woikecl at Netherfield From Beachy 
Head to Selsey Bill theie lies, south of the Downs, a low 
and level tract belonging to the Tertiaiy period, of which 
there is no such record at any other place in England 
The towns of Hove, Worthing, Littlehampton, Bognoi, &c , 
are built on giavel, sand, and loam of the Post-Pliocene oi 
Pleistocene senes, and these superficial beds overlie the 
Eocene senes in patches and contain a large fossil fauna 
lleraains of the mammoth occur in the mud deposit (oi 
LutuoM daj) of this district, and the Chichestei museum 
contains the gi eater portion of a fine skeleton of the Mephas 
antiqinis obtained off Selsey Bill Of the British Quatei- 
nary fossils forty-five are pecuhai to Selsey, and twenty 
others probably find here then eailiest place in Biitish 
geological histoiy The Biacklesham beds occur at the 
bay of that name, and then main divisions extend from 
Witteung on the west to the Bam Bocks, cast of Selsey 
Bill, a distance of 7 miles They aie full of fossil shells, 
paiticukrly nummulitic ^ 

Flora An analysis of the flou of the county vas placed befoie the 
and Biitish Association in 1872 by Ml W B Hemsley 1872 p 

fauna 128), vlio stated the total numbei ot indigenous plants to be 1000, 

to wliinli o9 nitiodnced species must be added The most luteiest 
ingfeatmes of thefloia aie the numbei ot species to the county 
aiea, the species peenliai to ceitam foiniaLions, viz , the Chalk (56), 
maiitime species (76), and the laie species, especially of the Atlantic 
and Scottish types Amongst the laier maish plants aie Ismrclia 
pahslns, Sutpus tnquctsr, S canmtm, Pyrola media, Ilabamia 
alhida, Icstuta sylvatiM of the “Scottish” type of Watson, this 
last IS not found iii adjoining eounnes A piommentfeatme of tlio 
Weahlon floia is the extent of heath land and the laige size the heath 
attains The launa includes 29 species of Mammalia, The biUis 
are voiy numeious, no less than 291 species having been lecoided 
Theie aie about 76 species of geiieial migialoiy visitois Of the 
216 species of niaiine fishes found lound the Bntish coasts 106 have 
been obseived off Sussex, and theie aie also 19 fieslnvatei lish ^ 
Climate The county piesents tvio clistiiicl climates, that of the coast 
disfciict being mild, ec^nable, and diy, whilst that of the Weaklen 
distiict is continental, extieme, and lainy The coast lainfall is 
about 25 to 26 inches annually and that of the Weald about 33 
niches , this is due partly to tho South Downs, which use up in 
the path ol the zam clouds, and paitly to the laigo extent of loicst 
111 the ^\ et y ears of 1852 and 1872 the lamfall at se\ eial Wtaldcn 
stations exceeded 50 inches At Ciowboiough Beacon the avciago 
yearly lamfall fioui 1871 to 1884 was 3816 mchos, at Bnghton 
duung the same poiiod it was only 28 87 Tompeiatnio in tho 
Weald atUekfield has langedfrom 98° Falii on 14th. July to -4° 
on 20tli Januaiy 1838 The moan daily lange of temiieiature in 
the Weald is about half as much again as on the coast The m 
fluence of the sea in modifying the tempeiatme of the coajst distiict 
is specially noticeable m the autumn months, when the tompeiatiue 
is liighei than in the Weald and othei paits of England noithwaids, 
and fashion has (peihaps uiioonsoiously) selected the peiiod from 
September to Kovembei foi the Bnghton season Sea-hathmg, 
fiist intioduced about the middle of the 18tli century, together with 
the flesh pure an, has tinned the stream of health seekers fiom 
Bath and Tunbridge Wells and ochei wateimg places into Sussex 
The pool but populous fishing town of Brighthelmston developed 
into the fcsliionable town of Bnghton , the new town of Worthing 
sprang up m Bioad water paiisli , and the fishmg village of East- 
lioume lose m importance The Cinque Poit town of Hastings 
fiteiwaids developed its fashionable suourh St Leonaids, and Soa- 
foiclwas also lesoited to, in the western jiart of the county the 
liamlet of Bogiioi became a fashionable place The opening of the 

^ Address to Geological Section ot British Association, 188? 

^ Good lists of fauna and flora of ceitam paits of the eastem'dm- 
sion of the comity have been published by the Hastings Literary and 
Philosophical Society and the Easthoiune Natural Histoiy Society 
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ladway horn London to Bnghton in 1840, soon followed by coast 
lines from east to west, occasioned a gieat increase in the coast 
towns, and now almost the entire coast (except m its steep paits) 
presents a line of fashionable “health lesorts” unequalled in any 
English county , these mdeed foi m the special distinguish iiig featiu e 
of Sussex amongst otliei counties 

Sussex IS divided into the six lapes^ of Hastings, Pevensey, Admims- 
Lewes, Biambei, Aiundel, and Chichestei The only rapes which tration 
exi«t foi piactical purposes ai e that of Hastings, which has a sepai ate 
coroner, and the last three, m which the liability to lepaii budges 
falls as of common right upon the lape instead of the county diiision 
The Act 19 Hen TII cap 24 diiected that foi convenience the 
county conit should he held at Lewes as well as at Chichester, 
and this apparently gave use to the division of Sussex into east 
and west paits, and separate qiiaitei sessions aie now held toi tliesc 
two divisions The hoioughs of Hastings, Rye, Bnghton, and the 
city of Chichester have separate commissions of the peace and coiuts 
of quarter sessions There aie eighteen petty and special sessional 
divisions At the time oi the Domesday suivey the county con 
tamed 65 hundi eds, hut the modem total is 68 Of the 7 municipal 
horouglis which the county contains Aiundel, Chichestei, Hastings, 
and Rye existed long befoie the passing of the Municipal Coipoia- 
tions Act, 1835 , Bnghton was incoipoiated in 1854, Lewes in 1881, 
and Eastbourne in 1883 Wuichelsea, Seafoid, Pevensey, and Mid- 
huist weie unrefoimcd corpoiations existing iindei old chaiteis, the 
fiibt being governed by a majoi and the last thiee by bailiffs, but 
all then piivuleges have lately been abobsliecl “ Sussex,” as Mi 
Eieeman ohseives,^ “is no shiio, no depaitment, hut a component 
element of England, oldei than England ” The diocese of Clii- 
chestei is neaily coextensive with the county and the old kingdom 
of Sussex In the yeai 681 the county was coiivoited to Cliiistiauity 
by St Wilfrid (aftenvaids aichhisliop of Yoik), who founded the 
see of Selsey, but in 1075 the see was tiansfeuod fiom Selsey to 
Chichestei The diocese consists of two aiclideacoiiiios, Lowts and 
Cluchestei, and five deaneiies Theie aie 322 civil paushes, with 
jiaits ot seven othei s 

Piioi to the Eefoim Bill of 1832 Sussex letuinod twenty eight Paiha 
membois to the House of Commons, two foi the county and twomentarj 
each foi the boioughs of Aiundel, Biarahei, Chichestei, East Gun lepio- 
stead, Hastings, Hoisham, Lewes, klidliiust. New Shoieliam (with seiitation 
the rape of Biambei), Rye, Seaioul, Steyniug, and ‘Wuichelsea 
The hoiough of New Shoiohani was in 1771 added to tho lape of 
Biambei In 1832 Biambei, East Gimstoad, Seafoid, Steyning, 
and Wuichelsea vvoie ciitiiely disfianclnsod, the hist named lieiiig 
classed with the woist of the “lotten ” hoioughs , Aimidel, IIois- 
ham, Midhurst, and Eye weie each depuved of one membci , tho 
county was divided into two parts (East and West), each ittnuung 
two mcmheis , and a new hoiough, Biighioii, was ucatod, to which 
two membeis 'weie allotted Cliichestoi and Lewes weie each do 
paved of one mcinhei in 1867, and Aiundel was disfianclnsod in 
1868 The Rcdistuhution of Seats Act, 1885, disliauehised Cln- 
chestei, Iloisliam, Midliiust, New Slioieliam (with tho lapo oi 
Biaiulici), and Eye, and depuved Hastings of one memboi It also 
divided the county into six (instead of two) divisions, vi/ , Lewes, 

Soutlieiu Ol Easthoume, Eastern oi Rye, South wostoin oi Chiches 
Ici, Noitlioui Ol East Giinstead, Noilh-westeiii oi Iloisham, each 
lotuimiig one mcmhoi Bugliton still lotauis two mombeis 
Acpoiding to tho latest ovvnois oi land Return (1873), theie weio Land- 
11 piopiiotois witli moie than 10,000 am os each , 8 ol 5000 to 10,000 , owners 
1015 of 100 and loss tliaii 5000 , of 10 and less than 100 amos, 1677 , 
of 1 and less than 10, 2347 , and of loss than au auo, 14,675,— 
making a giand total of 19,733 laiulowncis, having a gioss esti- 
mated iciilal of X2, 418, 522 , tlieic wore m addition 23,738 acies of 
common oi waste lauds The cloven piiucipal landowneis weie— 

Loid Leconficld, 30,221 anes , the duko oi Norfolk, 19,217 , the 
duke of Richmond, 17,117, tho eail of Chichestei, 16,232, the 
marquis of Aheigavenny, 15,364 , Rev John Goung, 14,139 , tlie 
call of Ashbuinham, 14,001, tlioeail ofEgmont, 14,021, ‘Viscount » 

Gage, 13,739 , the Bail De la Wan, 11,185 , and the duke of Devoii- 
shuo, 11,062 At the time of the Domesday suivoy there woie 15 
tenants im capiie, 534 undoi -tenants, and 2497 hordaru (oi cottagers), 
also 765 cotani (or cottais) Tho custom of lioiongh English, by 
which land descends to tho youngest son, juevailed to an oxtia- 
ordinaiy deduce in Sussex, and no loss than 140 niaiiois have leoon 
catalogued in which it was found Gavelkind teiuuo existed ui 
Rye, in the laigo mauoi of Biode, and m Constard manor (iii Bicdo 
palish) 

The coast distiict has been undei cultivation from the time of Agrioul 
the Romans and is voiy feitilo, hoiiig eqieoially suitable for maiket tine 
guldens and foi glowing fruit tiees Tlio fig gaidons of West 
Taning aie cclebiated Maishall,'* describing the Weald m 1788, 

Pio'bably cleiived fiom the Icelaiulio hepp, signifying land 
divided by a lojie It is fust mentioned m the Domesday survey 
^ English Towns and Risinds, p 125 
« Suss Arch Cdl,vi 164. 

^ Rural Economy of the SouGiem Counties, &c 
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says “ The to-vvnships of the ’Weald are in general very large, 
owing, as it would seem, to the fewness of sites fit for habitation 
A large poition of the vale lands lemain in a state of common 
age, paiticuiaily on the outskuts and towards the extremities of the 
district There is scarcely an acre of natural heibags oi old 
giass-Iand”, of the coast distiict he observes that there is strong 
circumstantial evidence that the lands were not only brought to 
their present form but cultivated before the laying out of town 
ships He also mentions that in the Isle of Selsey he observed 
some common field land, as well as about Chichester The South 
Downs afford eveellent pasture for sheep, Sussex being famed for a 
special__ breed of blackfaced sheep The total number in 1886 was 

518,665,— seventh m older amongst English counties The total 
area of land and watei in Sussex is 933,269 acres (1881), of which 
m 1886 theie were 683,072 under crops, bare fallow, and grass, 
made up of 74,518 acres of wheat, 18,0b7 of bailey, 66,509 of oats, 
399 of rye, 6307 of beans, and 9493 of pease, — the total of coin 
crops being 175,293 acres The green ciops were 73,315 acres in 
extent, including 3405 of potatoes, 28,686 of turnips and swedes, 
12,152 of mangolds, 323 of carrots, 11,847 of cabbage, kohl labi, and 
rape, and 16,899 of vetches and othei green crops Clovei, sain- 
foin, and glasses under rotation occupied 63,724 acres (47,851 for 
hayj Permanent pasture oi glass amounted to 340,352 acres 
(117,956 foi hay), mcluded claefiyin the South Downs and used 
for sheep pastuie, and the extensive pastures of Pevensey Marsh, 
used foi fattening stock The total aiea cultivated with hops was 
10,391 acres, Sussex ranking next to Kent In 1833 the total of 
hops was only 7701 aoies The number of horses m 1886 vas 
24,964, of which 20,473 weie used solely for agiicultuial purposes 
Cattle in the same year nuinbeied 115,633, ot which 40,693 were 
cows and heifeis in milk oi in calf The total of pigs was 41, 064 
Poultry 111 1885 included 317,712 fowls, the fattening of which 
for the London market forms an important industiy m the nortli- 
easteiii part of the county, the centre being at Heathfield 
Popnla- The eailiest statement as to the population of Sussex is made by 
tion Bede, who descubes the couuty as containing in the year 681 land 
of 7000 families, aUouing ten to a family (not an unreasonable 
estimate at that date), the total population would be 70,000 At 
the time of the Domesday survey (about 400 yeais later) the total 
number of tenants capxk, undei -tenants, boidam, cotaiu, servi, 
villani, &o (m fact all able-bodied males), was 10,410 ^ Assummg 
each of these to represent a familj of ten, the total population was 
then 104,100 In 1693 the county is stated® to haie contained 
21,537 houses If seven weie allowed to a house at that date, the 
total population would be 150,759 It is emious, therefore, to 
obseive that m 1801 the population was only 169,311 The decline 
of the Sussex iroii-woiks pioliably accounts for the small inciease 
of population duiing seveial centunes, although after the massacie 
of St Bartholomewupwaida of 1500 Huguenots landed at Eye, and 
m 1685 (after the revocation of the Edict of Hantes) many moie 
refugees wmxc added to the county In 1881 the total population 
was 490,505, of whom 232,331 were male and 258,174 female The 
piincipal towns were Biighton (population, 107,546, 128,440 m 
parliamentary borough), Hasting (42,258 , 47,738 in pailiament- 
ary boxough), Chichester (8114), Lewes (10,815), and Eye (4667) 
Eishenes Bede recoids that St 'Wilfnd, when he visited the county in 681, 
taught the people the ai t of net fishing At the time of the Domes- 
day survey the fisberies weie extensive, and no less than 285 salinre 
(or salt-woiks) existed The customs of the Bughton fishermen 
were leduced to wiitiiig in 1579 The census of 1861 leturned 915 
fisheimeii, hut a parliamentary retmii m 1869 stated the numbei 
of men and boys to he 2236, and tliey manned 780 boats The 
census of 1881 retained 1471 fisheimen The approximate value 
of the fish landed at Bughton yearly is about £20,000 
Manu- Theie aie now no impoitaiit industiies , the chief is the buck, 
factures tile, and potteiy, the mam centre of which is St John’s Common 
and The census of 1881 letumed 1485 biickmakers m the county Tlie 
trade Loudon, Bughton, and South Coast Eailway Company have exten- 
sive works at Bughton Tlieic is a daily seiviee of passenger 
steamers from Fewhaven to Dieppe in Fiance, and large quantities 
offuiit, vegetables, buttei, and eggs aie conveyed fioni Fiance to 
London 

History The eailiest settlers in the county weie the Celtic tubes whose 
memorials aie found in the hill-foits of Mount Cabiun, Holhngbury, 
■White Hawk, Ditchling Beacon, Deni’s Dyke, Chanctonhmy Hill, 
Cissbuiy, &Q , the latter being a great factoiy foi flint implements 
They gave tha names to the riveis Little is, however, known 
respecting them beyond the fact that they had a distinct coinage 
some two centuues before the Roman invasion,— a coarse mutation 
of the Greek statei of Philip II of Macedon Thebe corns ha^ e 
been found m vai lous pai ts of Sussex At the time of Caesar’s landing 
(55 B 0 ) the Belgie tube of the Regni inhabited the county and had 
then capital at Eegnum (Chichester) Sii G B Any fixed on 
Pevensey as the place of Oiesai’s landings in 65 and 54 B o , this 

1 Sir H Ellis, Ganml Introduction to Domesday Bool 

2 Jccoiint lij John. Haugliton, BBS, ofAoi es and Houses in each Cdtaity (King’s 
Pamphlets, But Mub ) 


is, however, much disputed, and opinion generally puts the landing 
near Deal A few years after this Sussex appeals to have formed 
pait of the kingdom of Commius, a British chieftain, and upon his 
death seems to have been allotted to his son Tincoinmius These 
two are the only Biitish ruleis of the county whose coins have been 
found Upon the conquest of Butain under Claudius the Komans 
found a leady tool in a king named CogiJubnns, who is mentioned 
by Tacitus, and who was created impeiial legate, and may probably 
be identified with the king of that name mentioned in tire cele- 
biated inscription on the temple of Feptune and Minerva found at 
Chichester Sussex was reduced to submission puor to the reign of 
Vespasian, and Majoi-General Pitt-Bavers suggests that the hill-fort 
of Mount Cabum may have been one of the tw enty oppida Suetonius 
states to have been reduced by that empeior Roman settlements 
became numeious in the county and villas sprang up, the remains ot 
which are still occasionally found, the chief being that at Bignor, 
near Stane Stieet, the Roman road connecting Chichester with 
London and still partly traceable A fortiess was erected at 
Andeiida (Pevensey), and theie was anothei town named Mutu- 
aiitoms, which is thought to be Lewes , but, having legard to the 
Antons m ’West Sussex, it may have been situated faithei west than 
Lewes, peihaps at Littlehampton, Sussex was the first county 
invaded by the Saxons, who m 477 landed undei Jllle at Keynor 
near Chichester After fomteen yeais of struggle they leached the 
point wheie the South Downs abut on the sea at Beachy Head, 
and in 491, as the iSdion CAromefe grimly recoi els, “iEIle aiidCissa 
beset Aadredes ceastei (Andenda), and slew all that were therein, 
noi was theie a Biiton left there any meie ’’ This resulted in the 
foimation of a distinct kingdom of South Saxons, whence its name 
of Sussea. The subjugation of the couuty was veiy complete, for 
it is still one of the most tlioioughly Saxon counties m England, 
and its inhabitants, speech, place-names, customs, &c , are almost 
eiitiiely Saxon The next important event in the Instoiyof the 
county was the landing of ’William of Foniiandy (28th Saptembei 
1066), followed by the battle of Senlac^ oi Hastings (14th October 
1066) The Conqueioi erected on the battlefield a state abbey dedi- 
cated to St Martm, but it was not completed until aftci his death 
The next chief event was the battle of Lewes between Henry III 
and the haions under Simon de Montfort in 1264, which “wiped 
out the stain — if stain it wei e — of Senlac ” The only other import- 
ant events have been the lebellion of Jack Cade in 1460, v^ich 
received veiy substantial support in East Sussex, and the naval 
engagement fought off Beachy Head in 1690, in which the English 
and Dutch fleets combined were defeated by the Fiench Charles 
II in his flight after the battle of \7oicestei escaped in 1651 from 
Brighton in a fisinng-hoat 

The foiemost place amongst the illustrious natives of Sussex 
must be assigned to Shelley the poet Of statesmen we have 
Eicliaid Cobden and John Selden, and of eminent ecclesiastics 
Aichhishops Frewen, John Peckham, and 'William Juxoii, also Arch- 
deacon Haie Its poets include Thomas Otway, Thomas SackviUe 
(afterwards earl of Dorset), and John Fletcher Of antiquaries we 
find Su William Bun ell, John Elliot, Eev Thomas W Horsfleld, 
Mark Antony Low Cl, Di Mantell (geologist), andDr Richard Russell 
(founder of modem Bughton} 

Diahct —A Imge numher of S^ixon wouls aie still retained and 
pronounced in the old style , thus gate becomes ge-at The letter 
a is veiy bioad in all words, as if followed by u, and in fact con- 
verts words of one syllable into woids of two, as faus (face), taust 
(taste), kc Again, a hefoia double d becomes at, as ardei and 
larder for adder and ladder , oi is like a long i, as spile (spoil), 
vntment (ointment) , an e is substituted for a m such w'oids as raff, 
flag, &c The Fiench refugees in the IStli and l7th centunes in- 
ti oduced many words which aie still in use Thus a Sussex woman 
whenunpiepaicd to leceive visitors says she is in dislmlilh (desha- 
bille, undress), if her child is unwell, it looks (piqne), if 
fretful is a little pafei-gj lewiis {petit -giief) , she cooks with a h oaeh 
(bioche, a spit), and talks of coasts (coste, Old French) or ribs of 
meat, &c Theie is an excellent Dictionary of the Sussex Dialect 
by the Eev W D Paiush 

J?ibh0(/rai)7iy — Amongststanfiaullnstorical works d-ealmg with Sussex his 
toiyars E A ’Bieorann's History of the Hmmaii Conquest and Xi/e of William 
Bvfits, J E Giiecri'-i Moling of inqland , "W H Blannv’ariteBaTOMS’ TFar , and 
Kemble’s Semms m England The geneial history of the county is dealt with 
in HorsflelA’s Sistory of Susses, Eillaway and Oaitwright’s History of the 
IFistem Division of the County of Sussex , M A Lower ^ ■Compendious History of 
Sussex , Budley C Blwes and Cliaiies J Bubinson’-e ftstonj of the Castles, 
Mansions, and Manors of Westei n Smex , P de Putrou’s Noolisand Comers of 
Old Sussex, W E IV Stephens’s Diocesan Histones (The South Saxon Diocese 
Selsey— Chvhester) , Sussex Archseological SocieUj’s Colhctians, U vols , and indos 
to the first 25 yds , Domesday Book in relation, to the County of Sussex C1SB6) See 
also C Eleet, fftoipses of mir Sussex Ancestors, two genes , Swainson, Chichester 
Cathedial, Col Lane Fox (now Pitt Eiveis), “Examination into the Chaiaoten 
and Probable Oiigin of the Hill Foits of Sussex,” in Archmdogia, xbi 27, 
and “ Purthei Kemaiks,” Sac , sb , p 53 , G Slade fitter, Topographim Siissea- 
lana , M A Lower, The Churches of b-ussex (illustiated by R Ribbs) and The 
Worthies of Sussex , J 0 Bgeiton, Sussex Folk and Sussex Ways , Proceedings of 
fhe Brighton and Sussex Natural History Society , W E Baxtei , The Domesday 
Book foi the County of Sussex, being that portion of a Return of Owners of Land in 
1873 which refers to Sussex, Lewes, 1876 , J D Perry, Histosical and Descnphve 
3 The hill of Senlac is now occupied by the abbey and town of Battle 
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Account of the Coast of Sussex, Pjeclenck Divon, The Geolony of Sus&ex, AT A 
Lower, ChoiiieUs ofPevensey, ■Wjllmn Topltj, Menious of the Geoloiiu-al Swi vey 
of England and iJ-aUs Geology of the TI eahl, parts of the Counties of Kent, Siiney, 
Sussex, and Hants , J G Bisliop, Bi ighion 1‘anlinn and its Eoyal Associations , 
Merulield, .1 bletch of the Natiual History oJBnghton and its Vitinity, lSo4, H 
D Goidoti, The History of Karting , Basil Cli-uupue> s, A Qniet Cornei of Hng 
land Studies of Zandsoape and An Kilectui e m II uichelsea. Bye, and iJie Bomiiey 
Ma] h, 1874 M A Tierney, Histoi y and Antiquities of the iustle and Town of 
At imdd , Holloway, Histoi y of Rye , florsfiekl, Histoi y and Antiquities of Lewes 
Vf D Coopei, Histoi y of It inchelsea , M A Lower, Chromdes of Laitie Abbey , 
Hoi'.'iid, Hastings Past and Hiesent, Szo (P E b) 

SUTHERLAND, a nortlierii maritime county of Scot- 
land, IS bounded E by Caitbness, S E by Moiay Firtb, 
S and S W by Hoss and a part of Cromarty, and N and 
W by the Atlantic and the North. Sea The aiea is 
1,297,846 acies, or nearly 2028 squaie miles The noithein 
and -webtern shores are broken and iiiegulai, in some cases 
deeply indented, and in the north'-ff-est, at Cape "Wrath, 
iieai Durness, at Whiten Head, and farther south at the 
island of Handa theieareianges of wildly precipitous cliffs 
Numerous islands stud the laigei inlets on this coast , the 
only ones inhabited in 1881 u ere Oldney Mith foni persons 
and Eoan (in Kyle of Tongue) i%ith fortj -three, Handa, 
which had eight inhabitants in 1871, had none m 1881 
On the noxth coast the principal sea lochs aie the Kyle of 
Tongue, Loch Eiriboll, and the Kyle of Durness, and on 
the west coast Loch Inchard, Loch Laxford, the -various 
blanches of Eddiachilhs Bay, and Loch Inver The eastern 
shore is low and comparatively legulai, the only inlets 
being Loch Eleet and Doinocli Eiith With the excep- 
tion of the narrow plain along the east coast, various 
sti etches of low giound on the west coast, and the low 
grounds adjoining the iiveis and inland lochs, the surface 
consists chiefly of a succession of iiiegulai elevations of 
fioin 500 to ovei 3000 feet m height Much of the western 
district adjoining the coast fioin Gape Wrath soiiihwaids is 
occupied by Aichcean gneiss, forming a senes of baie loundcd 
knolls Besting unconfoimably on the gneiss are deposits 
of grits and sandstones, generally legarded as of Cambrian 
age, rising into -wild cliffs between Cape Wrath and the 
Kyle of Dm ness These aio succeeded unconformably by 

Siliiiian stiata, specially developed in the neighbotuhood 
of Duiness and Erriboll , in the fonnei legion they foini 
a basin occupied chiefly by the hiuestoiie senes, containjug 
a lemaikable collection of fossils, and at Eiriboll, fiom 
which the strata at Durness are separated by a great dis- 
location, they pieseiit a leinaikable senes of horizontal dis- 
placements Towards the east the gneiss is inteiniLxcd 
with granite and syenite, which cap the summits of a 
few of the mountams Outliers of Old Red Sandstone also 
occur in this eastern mountainous region, sometimes in 
masses of coaise conglomeiate The highest mountain 
summit in Sutherland is Benmore Assynt (3273 feet), the 
culminating peak of a fine range of Siluiian quartzites and 
limestone rocks lying to the south-east of Loch Assynt, 
while to the south-west aie the pictiiiesque conical summit 
of Canisp (2779 feet) and the cmions Siulveu (2399 feet) 
with its forked top The next highest and most picturesque 
senes of mountain gioups occurs in the norih-eastein i egion, 
south of the Kyle of Tongue, — Ben Hope, a rounded mass 
with imposing piecipiees using iicai Loch Hope to a height 
of 3040 feet, while to the eastward is the pictmesqiie Ben 
Loyal or Laoghal (2504 feet), formed of granite, and south 
fiom It, near Loch Naver, the great bulk of Ben Klibieck 
(3164 feet) Numerous other summits attain a height of 
over 2000 feet, but the greater proportion of the mountain- 
ous region consists of elevated moorlands, bleak and un- 
inteiesting, except when the heather assumes its puiple 
tints in autumn In the lower region along the shores of 
Moiay Enth the Old Red Sandstone occurs resting uncon- 
foimably on the crystalline series of rocks, and is m turn 
succeeded by an interesting series of Jurassic stiata, which, 
faulted against the older formations, are exposed along the 
coast from Golspie to Helmsdale. In tins senes, at Brora, 
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some seams of coal have been worked, but the piesence of 
iron pyrites gieatly lesseiiis its value Limestone is wrought 
in various distiicts, and there are a number of quairies for 
building stone Small quantities of gold have been found 
in some places 

Sutheiland has a much greater pzopoition of its aiea 
occupied by watei than any othei large county in Scotland, 
the parish of Assynt being completely honeycombed with 
lochs and tarns Loch Assynt, the largest of these, 10 
miles in length, and nauow and iiregulai in outline, is 
entitled to lank, fiom its pictuicsqiie cieeks and the 
grandem of the adjoining mountain sceneiy, as the most 
beautiful loch in Sutheiland Loch Shin, extending 17 
miles throughout nearly the ivhole of Lang parish, fiom 
south-east to noith-west, is towaids the centie overhung 
by mountain masses, but othei wise is without iiiteiest to 
any but the angler It is succeeded noithwaids by a scries 
of lochs, — Guam, Meikland, More, Stack, Garbadmoie, 
Gaihadbeg — extending through the centie of the paiish 
of Eddiachilhs Lochs Meikland and Guam occur, like 
Loch Shin, m the couise of the liver Shin, a tiibutaiy 
of the Oykel, which last foims the southern boundary of 
the county with Ross and falls into Dornoch Eiitli, 
Lochs More and Stack aie in the valley of the Laxfoid, 
lunnmg noith-westwaid to Loch Laxfoid The Dionaid 
or Oiudie flows noithwaids to the Kylo of Dm ness, and 
the Hojie, aftei expanding into Loch Elope, about 10 
miles in length, falls into Loch Eniboll The Borgio, 
which m its couise foims Loch Loyal and falls into 
Toriisdale Bay, the Navei, winch flows from the loch 
of that name thiough a fcitile stiath to the sea at Betty- 
hill of Fail, the Stiathy, and the Halladale aio the piin- 
cipal othei iiveis flowing northwaids Those cnteimg 
Moiay Enth are the Oykel , the Helmsdale, which roaches 
the sea at the town of that name, the Bioia, which 
receives vaiious tiibutaues bofoie it expands into Loch 
Brora, 3 miles fiom its entiance into the sea at Broia , 
and the Fleet, flowing into Loch Fleet 
Aqtiadiure — Accoiding to tlio agucnltuial ictinns of 1S8S only 
*8110 acio'i out of 3,847,033 woio lu cultivation, loss than a 
foitieth xwt of the wliolo aica The Lest land is that adiouung 
Moiay Filth, vhoic agiicullmo is in a vovy advinud condition 
Alon^' tlio iivci vulloyh tlieie aio, liowovui, many loi tile j)att'hos 
At the begininug ol the 19th contuiy the ciolteis ocdijncil aliunst 
oieiy cullnalilo spot thionghoul the county , beUvecn 1811 and 1820’ 
they ivcie rioctod lioni then holdings to the munlx i of 15,000, and, 
accoiding to the statement ol Itiigli Jililloi, 'Uompiossod into a 
wiotclicd selvage of poAeity and suffeung that fiingcs the county 
on Its casteiii and western slioies ” The homes they Mt wcio, 
lie says, 'Lminoved inio.i desoit”, but in the opinion of Ihoso 
vlio iiiado the altciation tlicso luouutaiuous puits weio as “much 
calculated loi the ni.untondneo of stock as they rune unlit foi tlio 
haLitation of man " The ciofteis in SutlieiLunl aie now (1837) 
chiefly conlmod to the wesloin sKibo, Lid, the niiiubci of ciofLs, all 
on the estates of the dnho ol Sullioil.intl, amounting, accoiding to 
the Hcjwtt of the Ctoftas Comitmao/t, to 1238, and lepiosontiiig 
a popiilatiau of G190 The genoiul agi'K'ultui’al condition of tlio 
county has been much mipiovcd by sueeossivo dukes of Hutliorlaud, 
aided by the hboiality of tlio GoveiimienL in the advanetmiont of 
money loi the consluiction of loads and budges , and within ii'ceiii 
yeais laigo lechiinalioiia have been made, m oidoi to obtain a 
widei aiea foi the gioutli of fodder and tuimps The following 
table gives the immbui and acieago of vaiious classes of holdings lu 
1876, 1880, and 1886 — 


Year 

50 aciP') atwl 
luiilei 

jno to 100 

loot 

oaoo 

Wlo')00 
1 aci us 

I 550 to 
1000 ac 

j ABovn 1 
1000 ac 

Total 1 


No 

Ac 

No 

Ac 

No 

Ac 

No 

Ac 

No 

Ac 

No 

Ac 

No 

Ac 

1375] 

2505 

11,0<U 

20 

2000 

42 

(.051) 

9 

357(1 

4 

.1212 



iiosn 

2Q,7fl0 

1880 

24<)S 

12/jSO 

•u 

2541 

40 


1,5 

5730 

6 




,25021 

80,1 ()0 

1886 

2512 

13,232 

44 

32.50 

41 

T3'0O 

14 


® 1 

2809 

2 

sooo 

21)18 

40,083 


In 1885 of the class of holdings not exceeding 50 acios m exti'iit 
68 iveio between 20 and 60 acios each, 601 between 5 and 20, 
1764 between 2 and 6, and 19 lietweon ^ and 1 acio 
Out of tho 83,110 acies uudoi tillage in 1886 thoxo wore 10,345 
undci coin ciops, 5052 under giocn crops, 8861 rotation glasses. 
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8602 peimanent pastuie, and 252 fallow The pnneipal com 
Cl op IS oats, ■ahich occupied 8292 acies, bailey occupjing 1815, 
rye 63, pease 24, and uheat only 19 Potatoes occupied 2014 acies 
and turnips and su edes 2981 Cattle, chiefly IVest Highland, shoi t- 
liorn, and ciossbied, numbered in 1886 12,805, of -which 5576 weie 
cows and heifers in milk oi in calf , horses, which include a laige 
number of ponies, although Cl} desdales me used on the laige fanus, 
numbered 2665, of which 2015 were used solely foi purposes of 
agriculture , sheep, the rearing of which is the staple business of the 
county, the pnneipal breed being Cheviots, numbered 211,825, of 
which 158,961 weie two yeare old and aboie, and pigs, 1037 
According to the Itepoit of the Otofleis Commssiou, there were 
four cleei forests wntliin the county, all belonging to the duke of 
Sutherland, vi? , Ben Ainiin and Con -na-feain, 35,840 acres, 
Dunrobin, 12,180, Glencanisp, 34,490, and Eeay, 64,600 , in all 
157,110 acres, oi more than oue-ninth of the total area There is 
a comparatively small area undei w oods, — only 12,260 acies in 1881 

According to the latest (1873) owners and heiitages Return the 
land was diMded among 433 piopiietois possessing 1,297,253 acies 
at an annual -value of £71,494, oi Is 1-^d an acre all over Theie 
were 348 propiietozs -who jiossessed each less than one acre, the 
total amount which they owned being only 59 acres The bulk of the 
land is possessed by the duke of Sutherland, who owmed 1,176,454 
acres, the other inopiietois possessing above 10,000 acres each 
being Sii Chailes W A Eoss, 55,000 , E C Siitheiland-lYalker, 
20,000 , Sir James Matheson, 18,490 , and the executors of Gordon 
M'Leod, 11,000 The total valued rental of the county m 1674 
was only £27,193 Scots oi £2266 steiling wlule m 1885 86 it was 
£103,979 

Communication — The county is well supplied with reads con- 
sideiing its mountainous chaiacter and its sparse population 
Helmsdale affouls the means of exjiort for a eonsiderahle amount oi 
faim produce The Highland Eailway enters the county at Invei- 
shm and after passing northwards to Lang -turns eastwards to the 
coast, which it skii ts to Helmsdale, whence it turns noi th-w estw ards 
along the banks of the Helmsdale, bending afteiwaids eastwards 
at Eoisinaid into Caithness 

Industries — Vaiious textile manufactures at one time established 
in the county have been discontinued, the only impoitant manu- 
facture now remaining being that of whisky at Cljiie and Broia 
Herimg fishing prosecuted iiom Helmsdale is an important in- 
dustry, and the cod, ling, and other deep-sea fishings engage a 
large number of boats arid men There aie ■valuable salmon 
fislienes in seveial of the nv eis 

Adimmsti atwn and Po^mlation — ^The county contains 13 entiie 
parishes and pait of the paiisli of Eeay, the lemaindei heiiig in 
Caithness The county letuins one membei to pailiament, and one 
IS returned foi the 'Wick gioup of buighs Doinoch, the only loy.il 
bnigh, had hut 497 inhabitants in 1881, while Golspie had 1548 
and Helmsdale 794 The population has not vaiied greatly m 
numbeis since the beginning of the 19th century In 1801 the 
numheis were 23,117, and in. 1881 they were 23,370, a gradual 
decrease having taken place since 1851, when the nnniheis leached 
25,793 In 1881 there were 11,219 males and 12,151 females 
Sutherland is the most spaisely peopled county in Scotland, there 
being only 12 peisons to the square mile, -while the aseiage foi 
Scotland is 125 Sutherland foinis a joint sheiiflfdom with Eoss 
and Ciomarty, and a sheiiff-substitute resides at Dornoch Small 
debt ciieuit courts are held at Helmsdile, Tongue, Mehicli, and 
Scorn le, and justice of peace courts at Doinoch, Golspie, Bioia, 
and Helmsdale 

Histouj ami Antiquities — The ancient Celtic inhabitants were 
almost entirely expelled by tlic Scaiidin avian settlers who occiiiued 
the county after its conquest by tlie Horse jail Tlioifiiin in 1034 
The remains of Pictish tow'eis aie numeioiis, as aie also stone 
elides Of othei antiquities mention may he made of the vitiifaed 
fort on Dun Cieich and of the extensive remaiiis of Dun Doinaihlla 
in Dm ness paush Aftei the conquest of the distiict by the Scot- 
tish kings, Sutheiland w as confeired on Hugh Fieskin (a descendant 
of Eieskm of Moiavia or JSIoiay), whose son Williain in 1228 w'as 
cieated eail of Sutheiland by Alexander II The nineteenth eail 
of Sutheiland was created duke in 1833 The seat of the ancient 
episcopal see of Sutheiland and Caithness was at Doinoch, where 
a cathedral -vvas erected by Gilbert of Moravia (1222-1245), of 
which the ancient towei, attached to the modem qiaiish church, 
still lemains 

See Sir Ko-bert Goi dmi's Ihstory of the Earldom of Sutherland, 1S13 , Hugh 
Miller’s Sutherland as it is, lb43 , and C lY G St John s Tour in Sutherland 
shire, 1849 (T F H ) 

SUTTEE, the name given Toy English wnteis to the iite 
of burning a -widow on the funeral pyre of hei husband 
as practised among certain Hindu castes, and especially 
among the Eajputs The woid setti (as it should rather be 
written) properly denotes the wife who so sacrifices heiself, 
not the rite itself, and means “a good woman,” “a faithful I 
wife ” The sacrifice was not actually foiced on a XYife, but I 
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it was strongly lecommended by jiublic opinion as a means 
to her ovra happiness and that of her husband in the future 
state, and the alternative was a life of degraded and miser- 
able wido’whood The practice was cuiient in India -w'hen 
the Macedonians first touched that country (Diod Sic , xix 
33), and it lasted into the 19th centmy, having been toler- 
ated even by English rulers till 1829 (See Iistdia, vol 
xii p 806 ) The subject is illustiated by coi-uous quota- 
tions fiom ancient and modern authorities in Yule’s Anglo- 
Indian Glossal y, p 666 si? , and by comparison of similar 
rites among other nations in Tyior’s Pumitive Cidtwe, ch 
XI It has its root in the piimitive view of the future life, 
which regal ds the dead, as having similar needs to the living 
The wife is sent into the world of shades wnth hei husband, 
just as arms, clothing, or treasure aie buried in Ins tomb, 
01 slaves aie slain to attend their mastei in the underworld 
The Indian custom is not, theiefore, jiroperly a pait of 
Biahmamsm , but it was adopted by the ministers of that 
lehgioii, who strained their saci ed texts to find support for it 

SUTTOhT COLDFIELD, an ancient market town and 
municipal boiough of Warwickshire, England, is situated 
on the London and Horth-Westein Eailway, 8 miles south 
of Lichfield and 7 north-east of Birmingham The town 
has been gieatly increased of late years by the erection of 
villas for persons having their business offices in Buming- 
ham, Walsall, and other towns The church of the Holy 
Trinity — ^Early English and Late Perpendicular, restored in 
1874 and enlarged in 1879 — contains a fine Herman font 
and the tomb of Bishop Vesey He obtained from Henry 
VIII the grant of the park and manorial rights for the 
benefit of the town, the annual value (now about £2000) 
being expended in chanties and education On the pictur- 
esque park near the town, 2400 acies in extent, the in- 
habitants have the light of grazing hoises and cattle at a 
small fee A town-hall was elected m 1859 , in it there 
IS a good library The coiporation formerly consisted of 
a warden and 24 members, but in 1885 Sutton obtained 
a municipal charter, by which it is divided into six wards, 
with an alderman and three councilloi s for each ward The 
population of the township in 1871 xvas 5936, and in 1881 
it was 7737 

Sutton was at one time a lojal manor and an apanage of the 
eails of Warwick It owes nuicli of its prospeiity to the gifts of 
John Vesey (Voysey), bishop of Exeter in the 16th eentuiy, who 
was a native of the qilace In its chaitei of incorporation, 20th 
Heniy VIII , it is called the royal town of Sutton Coldfield 

SUTTON-IH-ASHFIELD, a town of Nottinghamshire, 
England, is situated on an eminence on the Nottingham 
and Worksop and the Erewush Valley Eailw^ays, 3 miles 
wmst- south- west of Mansfield The church of St Mary 
Magdalene of the 12th centuiy was restored in 1868 In 
the churchyard is a yew tree leputed to be 700 years old 
Theie are a number of collieiies and limew'orks in the 
vicinity Cotton hosiery and thread are the pnneipal 
manufactures The duke of Portland is lord of the manor 
The population of the uiban sanitary district (area, 4855 
acres) in 1871 w’as 7574, and in 1881 it wus 8523 

SUWALKI, a government of Eussian Poland, occu]iies 
the noith-east corner of the kingdom, extending to the 
noith between East Prussia and the Eussian governments 
of Eovno, Vilna, and Grodno Its area is 4846 square 
miles It covers the east of the low swelling, studded 
with lakes, which skiits the south coast of the Baltic (see 
Poland), its highest parts reaching 800 to 1000 feet 
above the sea Its northern slopes descend to the valley 
of the lowmr Niemen, while in the south it falls away 
gently to the maishy tract of the Bebiz The nveis flow 
there in deep gorges and valleys, diversifying the surface 
Suwatki is watered by the Niemen, which forms its eastern 
and its northern boundary and is largely used as a channel 
of communication , it has many affluents from both slopes 
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of tile swelling The Augustowo Canal connects the navi- 
gable Hancza, tributary of the Niemeu, with a tributaiy of 
the Bebrz, which belongs to the basin of the Yistula, and 
an active traffic is cairied on on this canal The population 
was 606,573 in 1883, the increase being 3400 during the 
year It has a most varied composition, embracing Lithu- 
anians (the prevailing elennent), who number about four- 
tenths of the whole (Zhmuds, 31 5 per cent , Lithuanians 
piojier, 10 3), Poles (28 4, of i^hom 5 3 aie Mazuis), Jews 
(17 2), Geimans (6 8, hut they aie rapidly inci easing), and 
White Hiissians (4 6) In religion the Cathohcs are pre- 
dominant (449,475 in 1883), the Jews come next (98,743)^ 
theie are also 38,610 Protestants, 13,275 Oithodox Greeks, 
and 6246 BaskoLniks 

Tertiaivand Ohalk deposits aie mdely spieid in Sii-watli, and the 
cntne sinfiee is covered vith Post Teitiaiy deposits The hottom 
moranie of the great ice sheet of Noith Geimany, containing 
scratched boulders and fun owed by depiassions having a diiectioii 
north-noith east to south south rvest,^ coieis unmeuse tiacts. of 
the ridge ot the lake dittiiots and its slopes vlule limited spaces 
aie covered with well washed glacial sands and giavcl On the 
1101 them slopes of the coast ridge, the houldei clay hciiig covcied 
with laciistnne deposits, theio aie at many places layeis of feitilo 
soil, and in the southern paits ot the pioiince the boaldei clay 
IS veiy stonj', and sometimes coveied with giivel Still, neaily 
nine ten tns of the sniface am considued suitable for cultivatiou 
Agrienltuie is the chief occupation, and potatoes aie cvtensivcly 
giown for evpoit to Pmssia, wheie they aie used foi thenianufao 
Tine 01 spiuts, which aie smuggled into the ptovuice The niaiiii 
focfciues are unimpoitant (600 woikineii , ajinual prodiieo valued 
at .£124,000, one half being clue to distillcues») All nianiifactiued 
wares are impoited, mostly fiora Piussia, and all tiade is in the 
Imnds of Jews The educational institutions include two gymnasia 
hir boys, one foi guls, one semmaiy foi teachers (at Weiwery), one 
Catholic semmaiy, and 19b lower giado schools, having albogrthei 
an aggregate ol 13,193 scholais lu ISSi Suwatki la divided into 
seven districts, the cliiof towns of whioh with their populations m 
1882 were— SrwjLiivi (sea below) Auguatowo (11,100), Kalwarya 
(10,600), Maiiarapol (S610), Semy (4035), Wdkowisski (6700), and 
Wtadistawow (9300) Wieuboloivo (3550), an iinpoitant custom 
house, situated on the lailway from St Peteisbmg to Beilin, also 
has xtiunmipai institutions 

SUWALKI, capital of the above government, is situated 
at the souice of the Hancza, tributary of theNiemen, 75 
miles noith-ivest of Giodno In the 15th century it was 
but a small village, lost amidst foiests, and peopled by 
Lithuanians In the end of the 18th centuiy it became 
the capital of the Augustowo government, but nevei had 
any importance, except as the seat of the local authonties 
yince 1834 it has been the capital of the govcinment of 
Iduwatki Its population was 18,640 in 1882 

StTWAROFE, or Strvonovp, At-exan-dbe Vasicievioh 
(1729-1800), Russian, general, was born at Moscow on 
24th November 1729, the descendant of a Swedo named 
Suvor who emigrated to Russia in 1522 Snwaroft 
entered the army at an early age and hist distinguished 
himself at the battle of Kuneisdoif in 1769, wheie he 
acted as aide -decamp to General Foimor Thiougliout 
the Seven Yeais’ War he was conspicuous for his bravery 
and militaiy skill He next took x^art in. the battles 
between the Bossmns and Poles at the period of the fii&t 
dismemberment of Poland Being afteiwaids tiansfeiiecl 
to the banks ot the Danube (1773), he there in the cam- 
paigns against the Turks laid the foundation of his repu- 
tation as a military commander In 1775 he put an end 
to the foiinidable revolt of PugatchefF, uho was brought 
in chains to Moscow and theie decapitated In 1789 
Suwaioff defeated the Turks at Folcshani (Moldavia), and 
again m the same year on the Eimnik In 1790 ho took 
by assault the town of Ismail, on which occasion he sent 
Ills well-known couplet to the empiess On the termina- 
tion of this wai Siiwaioff was summoned to aaiothor cam- 
paign against tlia Poles Aftei the defeat of Kosciusko 
by Feisen at Macieowice in Siecllce (1794) he marched on 

1 IlGtlroite, ni ?}oc I'm s Qsol CovmiUee. ni . 1884 
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Warsaw, and captured its suburb Piaga, wheie 15,000 
Poles weie massacied Upon this the city caintulated, 
and the Russian general was made held-marshal He re 
mained in Poland till 1796 and was received in triumph 
on his return to St Petersburg In Novembei 1796 the 
empress Catheiine, his fiim friend and admirer, died On 
the accession of Paul, who always laboured to undo his 
mothers uoik, Suwaroff fell into disgiace and was banished 
to his country-seat at Kontchanskoe in the government of 
Novgorod There he remained some time in retiicment 
He unsparingly criticized the new militaiy tactics and dress 
intioduced by the emperoi, and some of hxs caustic verses 
leached the eau> of Paul His conduct was therefoie 
■watched and hi& conespondence with his wife, who had 
remained at Moscow — foi his marriage relations had not 
been happy — was tampered with On Sundays he tolled 
the bell foi chmch and sang among the rustics m the 
village chon On week days he worked among them m a 
smock fiock Rut in February 1799 he was summoned 
by the empeior to assist m the campaign with the Austrians 
against the French Siiw’aroff took command of the com- 
bined forcee at Verona He attacked Moieau, the Fiench 
geneial, at Cassano, the fold of the Adda, and comiiletely 
defeated him, talcing about SOOO pnsoneis, he then made 
a triumphal eutiy into Milan He next defeated Mac- 
donald on the Tiebbia in a sangumaiy engagement which 
lasted tliice days, fiom the 17tli to the 19th of June 
(1799) Soon afterwaids Joubert was defeated and slam 
at Novi (15th August) But the importance of these suc- 
cesses was ueufcialized by the constant squabbles between 
Suwaroff and the Austiian commancleis The Russian 
geneial now received orders to join Koisatoff in Switzer- 
land and to assist him in diiving the Fiench from that 
countiy He accoidiiigly crossed the Alps, suffsnng severe 
losses, but on his aiiival learned that Koisakofl had been 
pieviously defeated by Masssna It only remained foi 
him to effect a retreat with the shattered remains of his 
aimy He finally reached liis wmtei quarters, between 
the livers Illei and Lech, and thence duocfced his hoine- 
wuid march to Russia The empeioi Paul, who soon after 
this tune entirely changed Ins policy and made an alliance 
with Bonaparte, recalled Suwaiofi in disgrace, and on his 
ictuin lefused to see him The lotoian rotued to his 
country-seat, wheie he died on the 18th of May 1800 
Lord Whitworth, the English ambassadoi, was the only 
pel sou of distinction picsent at the funoial of tins loinatk- 
able man He lies buried in the chinch of the Annuncia- 
tion 111 the Alexandio-Nevskii monastery, the sunplo ni- 
scuption on his grave being, according to his own direction, 
“Hcio lies Suwaioff’’ 

Among the Eussiaus the menicny of v8m\aiolT m dioiislied as that 
of u gxeat and saccesslul gciiei al, but ho liaully enjoys sudi a loxnita 
tion among foxeigneis, wlio gencially look njmn Ins vi('toin,*s as duo 
lathei to the luigo masses ot men under his eoutiol than to nuhtaiy 
genius Ills tactics seem to have been somewhat Oiunital lie 
foimed no gcnoial plans foi hib campaigns, Imt tuisted to cckiiiy 
oftnovemeut and blo-ws idpullvstuiek novas Ituibly locklcss 
of hamaii life, neither Sfjaimg lus own soldiris noi showaig mercy 
to the conqncicd And yet wc find Inin the subject of cxaggoiatGu 
eulogy among English wi itei s m the eailypaiL oi the lOtU centuiy 
He was a man of great siraphoity of iimnucis, and while on a cum 
paign lived as a coinniou soldioi, sleeping on stiaw nnd contentuig 
himself with the liiimblest fai e But Iu‘ Imd hiiuscif pasbod thi on gh 
all the giadations of militaiy scivico, and had Ix'cn loi many yoais 
apiivata soldici , moioovci, lus educ.uUon had been of the ludcst 
kind He aifeclcd the habits of a huinouiist, and his gibes pio- 
emed him many enemies Ho had all the u.atmal contempt of a 
man of ability and action foi iguoiant favouiitcs and oinainnital 
caipet knights Dtoll stones, in keeping vitli the well known 
eeconti icily of lus chaiautci, are told of his manner of lifo in cainp 

SVEABORG, an important foitro&s of Finland, built by 
Count Ehrensvaid in 1749 on seven small isUnds olF tko 
harbour of Hblsinofobs (b v ) It is the seat of a great 
nfi.val bn.r'bnnr n.nd n.T>snnEi l 
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SWABIA, SuABiAj or Sue via (Geim ScJmahe/i\ is 
tlie name of an ancient duchy in the south-west part of 
Germany, afterwards tian&f erred to one of the ten great 
circles into which the empire was divided in the reign of 
Maximilian I (1493-1519) At present the official use 
of the name is confined to a province of Bavaria (capital, 
Augsburg), comprising a mere fragment of the former 
Swabia, but in common use it is stdl applied to the 
districts included in the old duchy The duchy of Swabia 
was bounded on the N" by the Rhenish Palatinate, on the E 
by the Lech (separating it from the duchy of Bavaiia), on 
the S by Switzerland, the Lake of Constance, and Vorarl- 
berg, and on the W by the Rhine It corresponds roughly 
to the modem Wurtembeig, Baden, and Hohenzollern, 
with part of Bavaria The circle of Swabia coincided 
more nearly than most with the duchy fiom which it was 
named, but was rather more extensive It was bounded by 
Switzerland, France (aftei the cession of Alsace), and the 
circles of the Upper and Lower Rhine, Franconia, Bavaria, 
and Austria Its aiea was about 1 3,600 square miles The 
Swabian circle contained more independent states of the 
empire than any other, including the countship (after- 
wards duchy) of "Wurtemberg, the margraviate of Baden, 
the principalities of Hohenzollern and Liechtenstein, a whole 
senes of smaller secular and ecclesiastical principalities, and 
upwards of thirty fiee imperial towns (Augsburg, Ulm, <fcc ) 
Swabia is intersected from west to east by the Danube, and 
is one of the most mountainous (Black Forest, Swabian 
Jura) and picturesque paits of the Geiman empire It is 
also very fertile The Swabians are a strong, big-framed, 
and good-humoured race, and, though in several popular 
legends the “ Schwab ” plays the part of a “ wise man of 
Gotham,” he is probably no denser than his neighbours 
The use of the name of Swabia m connexion with the south-west 
art of Geimany, pieviously called Alemannia (see Alemanni), 
egins with the 6th century of our era, when, the Sueyi ponied into 
the countiy and amalgamated with the Alemaiini It was not, 
howevei, till the 8th ceiifcuiy, when the dukedom of Alemannia 
was abolished and Rhfetia and Alsace separated fiom it, that 
Swabia became the lecognized name of the distiict, hencefoith 
administered by nunoii caraeice, as lepieseiitatives of the FianLish 
emperois One of these uuncii, wliousiupcd the ancient title of 
duke of Alemannia, was executed in 917, but two yeais latei Heniy 
I yielded to the populai null in allowing Count Biukhard I to 
style himself ^nke of Swabia The dukedom thus founded, which 
lasted foi moie than three centuiies, lepeatedly changed hands, 
and was generally confeiied by the empeiois and kings of the 
Saxon and Franconian lines on members of then own families In 
1079 it passed into the hands of Fredeuck I of Hohenstanfen, the 
piogenitor of a line of Geiman Tnoiiaiclis, and under his successors 
Swabia had the leputation of being the most civilized: and pio 
spcious pait of Geimany As, however, the Hohenstanfen, line 
giadiially lost stiengtli in its hopeless stvuggle with the papacy, 
the Swabian nobles increased in power at the expense of the 
dukes, and seveial of them became “immediate” No duke of 
Swabia w^as appointed aftei the death of Coniadin, the last of the 
Hohenstanfen, in 1268, and Ins place was hencefoith filled m some 
dcgiee by the count of Wuitenibeig as pjzmics i7itct paics Foi 
the next 250 yeais oi so the histoiy ot Swabia consists of an 
endless senes of feuds between the different membeis of the 
duchy, mingled with moie oi less aboitive attempts of the Geiman 
empeiois and otheis to lestoie peace The lessei nobles fought 
with tlip gieatei nobles, tbe towns banded themselves togethei 
against both, and alliances and counter alliances weie formed and 
dissolved with bewildeimg lapidity The “ Schlegleikiieg ” is the 
name given to a bloody contest between the counts of Wurtemberg 
and the lesser noblesse in 1367 The most impoitant of the 
vaiious leagues formed by the towns was the “ Schwabisehei 
Stadtebmid” of 1376, the point of which was diiected against 
Wuitcmbeig In 1488 the Swabian estates, — ^nobles, pielates, and 
towns, — weaiy of constant dissension, joined in the Gieat Swabian 
Confedeiation, the object of which was to maintain peace thioughout 
the countiy This league possessed a caiefnlly diawn up constitu- 
tion and exeicised executive and judicial functions throughout the 
whole of Sivabia, maintaining a standing aimy to give foice to its 
deciees Though not successful in completely abolishing war 
within Swabia, the confedeiation was by no means a failnie It 
was, for instance, the geneial of the confedeiation that put an end 
to the calamitous Peasants’ Wai ot 1525 The Befoimation found 
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leady acceptance in Swabia ‘VYiirtemherg, Ulm, and .some of the 
other estates even joined in the SchmaUcald League, but for this 
they afterwards had to pay large fines to the empeioi, -while the 
to-uns lost then demociatic constitution, and ivitli it most of their 
political importance The outstanding featuie of Swabian history 
foi some time afterwaids may be said to be the stiuggle foi supre- 
macy between the Piotestant Wmtemheig and the Eoman Catholic 
Austria In 1612, when all Geimany was divided into ten circles, 
one of them was named the Sehwabischei Kreis, or Swabian 
Glide (seeabo-ve) The ciicle received its complete oigamzation 
in 1563, and retained it piaetically unchanged till the dissolution 
of the empne in 1806 Swabia suffered severely in the Thirty 
Yeaia’ Wai, and it was also one of the scenes of the struggles con- 
sequent on the French Eevoliition But its modern history must 
be sought foi undei such headings as Wustfmbee.g and BA.i)Eif 

SWAHILI {Wa-Swahth ze, “Coast People,” from the 
Arable sd/nl, coast), a term now commonly applied to 
tbe inhabitants of Zanzibar and of tbe opposite mainland 
between tbe parallels of 2° and 9“ S , who are subjects of 
the sultan of Zanzibai, and whose mother-tongue is the 
Ki-Swahili language Accoidmg to present local usage 
no person would be called a Swabili unless he verified 
these two conditions The Swahili are essentially a 
mixed people, in whom the Bantu and Arab elements are 
mingled in the proportion of about three to one , and the 
same is true of then speech, which of all the Bantu 
dialects has been most affected by Arab and other influ- 
ences The interest attaching to the Swahih people, who 
have figured so largely in the history of Afiican enterprise 
during the last half centuiy, is thus of a social rather 
than of a stiictly scientific character The energy and 
intelligence derived from a large infusion of Semitic blood 
has enabled them to take a leading part in the develop- 
ment of trade and the industries, as shoxvn in the wide 
diffusion of their language, which, like the Hindustani in 
India and the Guaiam in South America, has become the 
principal medium of intercommunication throughout most 
of the continent south of the equator During his journey 
from the Indian Ocean to the Atlantic Commander 
Cameron found that a knowledge of this language enabled 
him everywhere to dispense with the aid of an interpreter, 
as it was understood by one or more persons in all the 
tribes along the route Owing to this circumstance the 
intelligent and enterpiismg natives of Zanzibar have been 
found indispensable assistants in every expedition pene- 
trating from the eastern seaboard to the interior since 
they began to be employed by Speke and Burton as 
porters and escorts Missionary enterprise has been at 
work amongst the Swabili, who are all Mohammedans, 
but with poor results The language, ho-wevei, has been 
carefully studied, and is now better known than perhaps 
any other member of the Bantu family. There are several 
varieties, of which the chief are — the archaic Ki-Ngozi in 
the north about the river Tana, mostly free from foreign 
elements , the Ki-Mvita of the Mombasa district, reduced 
to writing by Kiapf , and the Maneno Unguya of Zauzi- 
bai, which is most affected by Arabic, Persian, Indian, 
and other foreign influences, but which, nevertheless, is 
now the literary standard, of it complete grammatical 
treatises have been published, and into it portions of the 
Bible have been translated by Bishop Steere ^ 

SWALLOW (A -S Swalewe, Icel Smla, Dutch Zioahm^ 
Germ Schwalbe), tbe bird winch of all others is recognized 
as the harbinger of summer in tbe northern hemisphere ^ 
for, though some slight differences, varying according to 
the meridian, are constantly presented by the birds which 
have their home m Europe, in northern Asia, aad in Horth 
America respectively, it is difficult to allow to them a 
specific value , and consequently a zoologist of wide views, 

1 Tlie language -was first leducecl to -writing by tlie Arabs, -who still 
nse the Arabic character Bnt the Euiopean missionaries have -wisely 
replaced this hy the Eoman. system, -which is far moie suited for the 
transliteration of most African, and especially of the Bantu, tongues 
XXII — 92 
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while not overlookmg tbs local vaiiation, will legaid the 
Swallow of all these tracts as forming a single species, the 
Eirundo nistica of Liniiifius ^ Eetuining, usually already 
paired, to its summer haunts, after its wintei-sojomn in 
southein lands, and generally reaching England about the 
first week in Apiil, it at once repairs to its old quarters, 
nearly always aiound the abodes of men , and, about a 
month latei, the site of the nest is chosen, resort being had 
inmost cases to the veiy spot that has fomeily served 
the same purpose — the old structuie, if stdl remaining, 
being lestoied and lefmnished So tmstful is the bird 
that it commonly establishes itself in any of men’s wmrks 
that will supply the necessary accommodation, and a shed, 
a barn, or any building with an open roof, a chimney- 
that affords a support for the nest, oi men the room of an 
inhabited house— if chance should give free access thereto, 

to say nothing of extiaoidinaiy positions, may be the 

place of its choice Whei esoe\ ci placed, the nest is foi med 
of small lumps of moist eaith, which, carried to the spot 
m the bird’s bill, are duly arranged and modelled, with 
the aid of shoit straws or slender sticks, into the required 
shape This is geiiei ally that ot a half-saucei , but it vai les 
accoidmg to the exigencies of the site The inateiials diy 
quickly into a hard crust, which is lined with softfeathcis, 
and therein aie laid from four to six white eggs, blotched 
and speckled with grey and orange-hiown deepening into 
black Two bioods aie usually leared m the season, and 
the young on leaving the nest soon make their way to 
some leafless bough, whence they tiy then powers of flight, 
at first accompanying then parents m short exclusions on 
the wmg, receiving from them the food themselves are as 
yet unable to capture, until able to shift foi themselves j 
They collect in flocks, often of many hundreds, and finally 
leave the country about the end of August or early in 
September, to be followed, after a few weeks, by then 
progenitors The Swallows of Euiope doubtless pass into 
Africa far beyond the equator, ^ and those of Northern 
Asia, though many stop in India or Burmah, even further 
to the southward, occasionally leaehing Australia, while 
those of North America extend then winter -wanderings to 
southein Brazil, but, whitheisoever they then lesoit, they 
during that season moult their featliois, and this fact 
affords one of the strongest arguments against the popular 
belief (which, curious to say, is still paitly if not fully 
entertained by many who should know bottei) of then 
becoming torpid in winter, for a state of toipidity would 
suspend all animal action The chestnut forehead and 
throat, the shining steel-blue upper plumage, and the dusky- 
white — m some cases reddening so as almost io vie with 
the frontal and gulai patches— of the lowei parts are well 
known to every peison of observation, as is the maikedly 
forked tail, which is become proverbial of this bird 

^ Di Stojnegei (one of the cluef leadeis in llie lecent American 
raovemeni, tlie re&ul ts tliongh not tlie intention of wludi would lie 
tlie subversion of mudi of the iiomeiiclatuio of buds liitheito thought 
ill Europe to have hepti estahlished ontoleiably firm pnuciplos) would 
apply to the Swallow the geiieiic teira of Gfiehdon, genexally accepted 
foi the Mabtin (\o1 XV, p 581), and to the latter Jhninclo Hoiem 
he IS techmoally incorrect, foi one of the hist piuiciptles of zoological 
nomeuclature has always been that a geneiic term, to he valid, must 
be defined In the ahseiioe of definition such a teini may be, hy 
couitesy, occasionally accepted , but this courtesy has nevei been, noi 
except 111 America is likely to he, extended to the misapplication liao 
in question 

^ Hence the common English name of “Chimney Swallow ” In 
Hortli Araenca it is usually the ‘ ‘ Bam-Swallow ” 

® It must be noted that the Swallow has been observed in England 
111 eveiy month of the yem , but its piesence flora the beginning of 
December to the middle of Maich J!> an extieinely laie occunence 

^ See John Haiitei’s Jj!9sa?/s afid Ohseniahons m Nairiral JSistorV, 
edited by Su B Owen in 1S61 (ii p 2S0) An excellent hihlio- 
giaphy of the Swallow-toipidity contioversy, up to 1878, is given by 
Prof Ooues (Auk of the Colo ado Valley, pp 378-390), who seems, 
still to hanker after the ancient faith m “ luhernation ” 


Takin" the word Swallow in a moie extended sense, it is usea 
for all the memheis of the Family Sirundinidss.,^ excepting a lew' 
to vliicli the name Mautin (vol xv p 581) lias been applied, 
and this Family includes fiom 80 to 100 species which have been 
placed m many difieient geneia The turn Swallow has veiy 
many affines, some of which laiigc almost as widely as itself does 
while others seem to have cunously lostiicted limits and much 
the same may he said of several of its moie distant lelativos l.ut 
altof^ethei the Family forms one of the most ciiciimsciibod and 
theiefoie one of the most natural groups of Osemes, having no 
near allies, foi, though in outwaid appearance and m some Imbits- 
the Swallows heai a cousideiahle lesemhlance to Swivis [q v ), the 
latter belong to a veiy diffeient Oidei, and aie not Passenne buds 
at all, as then stinetuic, both intemal and exteinal, Pioves It 
has been sometimes stated that the Hinnidimd^ have them 
nearest lelations in the Flyoaichbus (vol ix p 3ol), but the 
asseition is veiy questionable, and the supposition that they are 
allied to the Jinjiehdas (<f Waxwixg), though possibly better 
founded, has not as yet been eonhimcd by any anatomical mvesti- 
fration An affinity to the Indian and Australiaii tonnra (the 
species of which genus aie often known as Wood Swallows, or 
Swallow-Slnikes) has also been suggested, and it may tmn out 
that this genus, with its neighboms, may be the diract and less 
modified descendants of a generalized type, whence the 
havediveiged, but at piesent itwoukUecraas if the suggestion 
oiimnated only m the similauty of ceitain habits, such as swift 
flig^it and Hie capacity of umntemiptedlj taking and swallowing 
insect-food on the wmg 

Swallows aie nearly cosmopolitan 'biiclb, inliabibmg 
eveiy consideiable countiy except New Zealand, wheiem 
only a stiay example, presumably tiom Australia, occasion- 
ally occurs t 

SWAMMERDAM, John (1G37-1680), may be ranked 
almost with Leeuwenhoek as one of the most eminent 
Dutch naturalists of the 17 th centiny Bom at Amster- 
dam m 1637, the son of an apothecary and natuialist, he 
was destined for the church , but he insisted on jiassing 
oyei to the jiiofession of luedicme, meanwhile passion- 
ately devoting himself to the study of insects Having 
necessaiiiy to interest himself in human anatomy, he 
devoted much attention to the preservation and belter 
demonstration of the vaiioiis structuies, and he devised 
the method of studying the circulatoiy system by means 
of injections, so doing the greatest service to piactical 
anatomy The fame of his collection soon became Eiuo- 
pean , thus the grand-duke of Tuscany offeicd him 12,000 
floims for Ills collection, on condition of Ins coming to 
Floienco to continue it His (Jeneiul IJistoty of' Insects 
and othei kindied woiks ho at the foundation of modern 
entomology, and include many impoitant discovoiios 
Thus he cleared np the subject of the motamoiphosis of 
insects, and in this and other wajs laid tlio beginnings 
of their natiual classification, while Ins reseaichos on the 
anatomy of mayflies and bees weio also of fundamental 
impoitance His devotion to science led to his nogloci of 
piiacticOj his lathci gioatly lesonted this, and stopped all 
supplies , and thus Swammcidaui oxpononced a period of 
considerable piivation, which had the most unfoitunate 
consequences to liis health, both bodily and mental In 
1675 he published his History of ike Uphmoa, and in 
the same year his father died, leaving him an adequate 
fortune, but the mischief was incparablo Ho became 
a hypochondriac and mystic, joined the followers of 
Antoinette Bourignon, and died at Amsterdam in 1680 

SWAN (A-S Swan and Simi, Icol Svanr, Dutch 
Zioaan, Geim Srhmn), a laigoswimmmg-bud, web known 
from being kept m a Imlf-domosticatcd condition through- 
out many parts of Europe, whence it has been carried to 

An eiioimous amouul of labour ]uis been bcHlowed upon the 
JArimiZiaid® by Ml Sliaipo (C<ii JB Jir Musnm, x pp. 85-210), 
only com«ien&m,(itQ, poihnps, with that lequiivd foi an uudorslaiuhng 
of the lesults at which lie lins aiinvcd Nothing tan hotter shew the 
difficulty of unravollraglhe many i)u/Hes winch the Family offeia than 
this, and it 18 to bo lioped that in lus llnely-illimtraLod MonoyraEh 
which 13 now m couiso of piihhcation ho will succeed in clearing up 
some of them. 
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other countries In England it Tvas far more abundant 
formerly than at piesent, the young, or Cygnets/ being 
highly esteemed for the table, and it -was under especial 
enactments for its preservation, and regarded as a “ Bud 
Iloyai ” that no subject could possess without licence from 
the crown, the granting of which licence v^as accompanied 
by the condition that every bird in a “game ” (to use the 
old legal term) of Swans should bear a distinguishing 
mark of ownership (cygninota) on the bill Oiiginally this 
privilege was conferiedon the largei freeholders only, but 
it was giadually extended, so that m the leign of Eliz- 
abeth upwards of 900 distinct Swan-marks, being those 
of private persons or corpoiations, weie recognized by 
the royal Swanheid, whose jurisdiction extended over the 
whole kingdom It is impossible here to enter into fuithei 
details on this subject, luteiesting as it is from various 
points of view ^ It is enough to remark that all the legal 
protection afforded to the Swan points out that it was not 
indigenous to the British Islands, and indeed it is stated 
(though on unceitam authoiity) to have been introduced 
to England in the reign of Richard Coeur de Lion , but it 
IS now so perfectly naturalized that birds having the full 
power of flight remain lu the country Theie is no 
evidence to shew that its numbers are evei increased by 
immigiation from abroad, though it is known to bleed as 
a wild bud not further from our shoies than the extreme 
south of Sweden and possibly in Denniaik, whence it=may 
be traced, but with considerable vacuities, in a south- 
easterly diiection to the valley of the Danube and tbe 
western part of Cential Asia In Europe, however, no 
definite limits can be assigned for its natural lange, since 
birds more or less reclaimed and at libeity consort with 
those that are truly wild, and either induce them to settle 
in localities beyond its boundary, or of themselves occupy 
such localities, so that no difference is observable between 
them and their untamed brethren From its bieeding- 
grounds, whether they be iii Turkestan, in south eastern 
Europe, or Scania, the Swan migrates southward towards 
winter, and at that season may be found in north-western 
India (though raiely), in Egypt, and on the shoies of the 
Mediterranean 

The Swan just spoken of is by some natuialists named the Mute 
or Tame Sw an, to distinguish it fiom one to be piesently mentioned, 
but it IS the Swan simply of the English language and hteiatuie 
Scientifically it is usually known as Cygnus olor or O mansuehis 
It needs little desciiptioii its kige size, its spotless white plumage, 
its led bill, suiniounted by a black knob (technically the “beiiy ”) 
large! in the male than in the female, its black legs and stately 
appeal ancp on the water aie familiar, eithei fiom figures mnumei 
able or from diiect obseivation, to almost every one TSfhen left 
to itself its nest is a laige mass of aquatic plants, often piled to the 
height of a couple of feet and I'ossibly some six feet in diametei 
In the midst ot this is a hollow which contains the eggs, geneially 
fiom five to nine in numbei, of a gieyish-olive coloni The penod 

^ Here, as in so many other cases, we have what may be called the 
“table name” of an animal deiivedfiom the Norman-French, while 
that which it bore when alive was of Teutonic oiigin 

2 At the present time the Queen and the Companies of Dyers and 
Vintners still maintain their Swans on the Thames, and a yeaily 
expedition is made in the month of August to take up the young 
buds— thence called “Swan-uppmg” and corruptly “Swan-hopping” 
— and maik them The largest Swannery m England, mdeed the 
only one worthy of the name, is that belonging to Lord Ilchester, on 
the water called tbe Fleet, lying inside the Chesil Bank on the coast 
ot Doiset, wheie from 700 to double that number of birds may be 
kept — a stock doubtless too great for the area, but very small when 
compaied with the numbers that used to be retained on various nvers 
111 the country The Swanpit at Norwich seems to be the only place 
now existing foi fattening the Cygnets foi the table — an expensive 
piocess, but one fully appreciated by those who have tasted the 
lesnlts The English Swmn-laws and legulations have been concisely 
but admirably treated by tbe late Seijeant Manning (Fenny 
Cyclopwdict, xxiii pp 271, 272), and tbe subject of Swan-marks, 
elucidated by unpublished mateiials in the Bntish Museum and othei 
libianes, is one of which a compendious account, from an antiquarian 
and historical point of view, would be very desirable 
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of incubation is between five and six weeks, and the young w'hen 
hatched aie clothed in sooty-giey down, which is succeeded by 
feathers of daik sooty-biowm This suit is giadually leplaced by 
white, but the young birds aie moie than a twelvemonth old before 
they lose all tiace ot colouiing and become wholly white 

It was, howevei, noticed by Plot (jY H Staffoidshiie, p 228) 
200 ymais and moie ago that certain Swans on the Tient had white 
Cv'gnets, and it was subsequently ohseived of such buds that both 
paients and piogeny had legs of a palei colour, while the young" 
had not the “ blue bill” of oidinaiy Swans at the same age that 
has in some paits of the couutiy' given them a name, besides 
ofleimg a few' otliei minor difleieiices These being examined by 
Yaiiell led him to announce [Fioc Zool Society, 18S8, p 10) the 
Imds piesentmg them as foimiiig a distinct species, 0 immutahilis, 
to which the English name of “Polish” Swan had alieady been 
attached by the London poulteieis ® There is no question so fai 
as to the facts, the doubt exists as to then bcaiing in legaid to the 
validity of the so called “ species ” Though appaieutly wild biids^ 
answeuDg fauly to the desciiption, occasionally occui in haid 
winteis in Biitain and some paits of the Euiopean Continent,'^ 
then mother countiy has not yet been ascei tamed, — foi the ejnthet 
“Pohsh” IS hut fanciful, — and most of the infoimation lespecting 
them IS deiived only from leelaimed examples, which aie by no 
means common Those examined by Yariell aie said to have been 
distinctly smallei than common Swans, but those recognized of 
late yeais are as distinctly laiger The mattei leqiuies much more 
investigation, and itniay‘’be lemaiked that occasionally Swans, so 
iai as is known of tbe oidinaiy stock, will pioduce one oi more 
Cygnets ditfeiing fiom the lest of the blood exactly in tlie 
chaiacters which have been assigned to the so-called Polish Swans 
as specific — ^namely, their white plumage slightly tinged with buff, 
their pale legs, and flesh colomed bill It maybe that heie we 
hav e a case ot far greater inteiest than the meie question of specific 
distinction,® in some degree analogous, but yet m an opposite 
diiection, to that of the so-called Favo mgnpcnnts hefoie mentioned 
(Peacock, vol xvm p 443) 

Thus much having been said of the bud which is now'adays 
commonly called Swan, and oi its allied foim, we must turn to 
other species, and fiist to one that anciently must have been the 
exclusive beaiei in England of the name 'This is the Whoopei, 
■\Vhistling, 01 Wild Swan® of modem usage, the Cygnus tmimus or 
G fey us of most aiithois, which was doubtless always a winter- 
visitant to this countiy, and, though ncaily as bulky and quite as 
puiely white in its adult plumage, is at once lecognizable fiom tbe 
species which has been half domesticated by its wholly diffeiont 
but equally graceful cairiage, and its bill — which is black at the 
tip and lemon-yellow for a gieat part of its base This entiiely 
distinct species is a native of Iceland, eastern Lapland, and 
noitliern llussia, "whence it wandeis southwaid in autumn, and 
the musical tones it ntteis (contrasting with the silence that has 
caused its relative to be often called the Mute Swan) have been 
celebrated fiom the time of Homer to our own Otheiwise in a 
general way theie is little difference betw'een the habits of the two, 
and veiy closely allied to the Whoopei is a much smaller species, 
with very well m.irlved chaiacteiistics, known as Bewick’s Swan, 
0 lemcli This was fiist indicated as a variety of the last by 
Pallas, but its specific validity is now' fully established Apart 
fiom size, it may be externally distinguished fiom the Whoopei 
by the bill having only a small patch of j allow, W'hich inclines to 
an oiange lather than a lemon tint , while internally the difference 
of the vocal organs is well maiked, and its cry, though melodious 
enough, is unlike It has a moie easterly home in the noith than 
the AVliooper, but in winter not unfiequently ocems in Biitain 

Both the species last mentioned have then lepiesentatives m 
Noith Ameiica, and in each case the tians- Atlantic bird is consid- 
erably larger than that of the Old Woild The first is the 
Trunipeter-Swdn, 0 buccinator, which has the hill wholly black, 
and the second the G columbianus or amcncanus'^ — gieatly resera- 

® M Gerbe, in his edition of Degland’s Ormthologic Eiiropienne 
(ii p 477), makes the amusing mistake of attiibuting this name to 
tbe '‘fourrems” (funiers) of London, and of reading it ‘^Cyyne dw 
jp6le” (polai, and not Polish, Swan) ' 

* Chiefly in the noitli-west, but Lord Lilford has recorded (Ihs, 
1860, p 351) his havmg met with them m Corfu and Epiius 

® llhe most recent antboiities on tbe Polish Swan aie Stevenson, 
in separately -pnuted advance sheets (1874) of his Birds of Norfolk 
(vol ill ), and Southwell {Trans Norf Norw Nat Society, n pp 
258-260), as well, of course, as Dresser (B Europe, vi pp 429-433, 
pi 419, figs 1, 2) 

® In some districts it is called by wildfow'lers ‘‘Elk,’ which 
perhaps maybe cognate "with the Icelandic Alft and tbe Old Geiman 
Elbs or Elps (c/ Gesner, Omithologia, pp 368, 369), tbongh by mo- 
dern Germans Elb-schiom see-ms to be used for tbe preceding species 
I ^ Examples of both these species have been recorded as occurring 
lu Bntain, and there can be little doubt that tbe first has made its 
I way hither Concerning the second more precise details are reqmied. 
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iblmg Bewick’s Swau, bat with the coloured patches oa the bill of 
less exteat and deepening almost into scarlet. South America 
'produces two very distinct birds commonly regarded as Swans, — 
the Black-necked Swan and that which is called Oasearoba or 
Coscaroha. This last, which inhabits the southern extremity of 
the continent to Chili and the Argentine territory, and visits the 
Falkland Islands, is the smallest species known, — pure white in 
colour except the tip of its primaries, but having a red bill and 
red feet. ^ The former, G. 'trLelanocorypha or nigricollis, if not dis- 
■covered by earlier navigators, was observed by Narbrough 2d 
August 1670 in the Strait of Magellan, as announced in 1694 in 
the first edition of his Voyage (p. 52). It was subsequently found 
•on the Falkland Islands daring the French settlement there in 
1764-65, as stated by Pernetty (Voyage, ed. 2, ii. pp. 26, 99], and 
was first teohuieally described in 1782 by Molina (Saggio sulla 
Star. Ned. eld QhiU, pp. 234, 344). Its mnge seems to be much 
the same as that of the Cascaroba, except that it comes further to 
.the northward, to the coast of southern Brazil on the east, and 
perhaps into Bolivia on the west. It is a very handsome bird, of 
large size, with a bright red nasal knob, a black neck, and the 
rest of its plumage pure white. It has been introduced into 
Europe, and breeds freely hi confinement. 

A greater interest than attaches to the South-American birds 
Inst mentioned is that which invests the Black Swan of Australia. 
■Considered for so many centuries to be an impossibility, the 
knowledge of its existence seems to have impressed (more perhaps 
than anything else) the popular mind with the notion of the 
extreme divergence— not to say the contrariety— of the organic 
products of that country. By a singulai' Stroke of fortune we are 
.able to name the precise day on which this unexpected discovery 
was made. The Dutch navigator lYillem de Vlaming, visiting the 
west coast of Zuidlaud (Southland), sent two of his boats on the 
6th of Januaiy 1697 to explore an estuary he had found. There 
their crews saw at first two and then more Black Swans, of which 
rthey caught four, taking two of them alive to Batavia; and 
Valentyu, who several years later recounted this voyage, gives in 
.his work® a plate representing the ship, boats, and birds, at the 
mouth of what _is noiv known from this circumstance as Swan 
River, the most important stream of the thriving colony of West 
Australia, which has adopted this very bird as its armorial symbol. 
Valentyn, however, was not the first to publish this interesting 
discovery. Hews of it soon reached Amsterdam, and the burgo- 
master of that city, Witsen by name, himself a fellow of the Royal 
•Society, lost no time in communicating the chief facts ascertained, 
■and among them the finding of the Black Swans, to Martin Lister, 
by whona they were laid before that society in October 1698, and 
printed in its Philoso;phical Transaaiiom (xx. p. 361). Subsequent 
voyagers, Cook and others, found that the range of the species 
•extended over the greater part of Australia, in many districts of 
which it was abundant. Itlias since rapidly decreased in numbers, 
and will most likely soon cease to exist as a wild bird, but its 
.singular and ornamental appearance will probably preserve it as a 
modified captive iu most civilized countries, and perhaps even now 
there are more Black Swans in a reclaimed condition in other lands 
than are at large in their mother- country. The species scarcely 
needs description : the sooty black of its general plumage is relieved 
by the snowy white of its flight-feathers and its coral-like hill 
'handed with ivory. 

The Cj/gninse admittedly form a well-defined group of 
the Family Anatidm, and there is now no doubt as to its 
dimits, except in the case of the Cascaroba above mentioned. 
This bird would seem to be, as is so often found in 
members of the South- American fauna, a more generalized 
form, presenting several characteristics of the ATiatime^ 
while the rest, even its Black-necked compatriot and the 
.almost wholly Black Swan of Australia, have a higher 
morphological rank. Excluding from consideration the 
little-known C. davidi, of the fi^ve or six^ species of the 
h Dr Stejueger (Proc. O'. S. Nat. Mvseumf 1882, pp. 177-179) 
has been at much pains to shew that this is no Swan at all, brrt 
.merely a large Anatiue form. Further research may prove that his 
views are well founded, and that this, with another very imperfectly 
.known species, C. davidi, described by Smuhoa (Proe. Nool, Soaiety, 
1870, p. 430) from a single specimen in the Museum of Peking, 
should be removed from the Sub-Family Cygnim. Of C. coscordba 
Mr G-ibson remarks (Ibis, 1880, pp, 36, 37) that its ''note is a loud 
ti’umpet-oalJ, " and that it swims with “the neck curved and the 
wings raised after the true Swan model, ” 

® Commonly quoted as Oud en Meuw Oost Inditn, (Amsterdam, 
1726). The incidents of the voyage are related in Deel iii, Hoofdst, 
iv. (which has for its title Description of Banda) pp. 68-71. 

® The Q. unwim doubtfully described by Mr Hume (iUs, 1871, 
pp. 412, 413} from India, thoughrecognizedbyDrStejaeger (wfffwjjra), 
•seems to be only the immature of the Mute Swan, 


ISTortbern bemispbere four present tbe curious cbaracter, 
somewhat analogous to that found in certain Ceanes (vol 
vi. p. 546), of tbe penetration of the sternum by tbe 
trachea nearly to tbe posterior end of tbe keel, whence it 
returns forward and upward again to revert and enter the 
lungs ; but in the two larger of these species, when adult, 
the loop of the trachea between the walls of the keel takes 
a vertical direction, while in tbe two smaller tbe bend is 
horizontal, thus afiording an easy mode of recognizing tbe 
respective species of each.^ Eossil remains of more than 
one species of Swan have been found. The most remark- 
able is <7. falcomri, which was nearly a third larger than 
the Mute Swan, and was described from a Maltese cave by 
Prof. Parker in the Zoological Transactions (vi. pp. 119- 
124, pi. 30). (A. N.) 

SWANSEA, a municipal and parliamentary borough 
and large seaport of Glamorganshire, South Wales, is finely 
situated in an angle between lofty bills, on the river Tawe, 



Plan of Hwansoa. 


near its month in tbe beautiful Swansea Bay, a recess of 
the Bristol ChaiiUGl, and on the Great Western, London 
and North-Western, Midland, and Rhondda and Swansea 
Bay railway lines, 45 miles wcst-nortli-wcst of Cardiff. 
Being for the most part of comparatively modern growtli, 
the streets are laid out with groat regularity. Swan- 
sea retains few traces of antiquity, and .some of its 
more picturesque features have l) 0 on destroyed to make 
room for tbe construction of docks. Of the old castle, 


The coirect scientific nomenclatiirG of tbo Swans is a matter that 
offers many difiSculties, but they arc of a kmd far too technical to 
bave any interest for the general reader. Dr Stqiuoger, in Iri« learned 
“ Outlines of a Monograph” of the group (ut supra), has employed 
much research on the subject, with the result (which can only bo 
deemed unhappy) of upsetting nearly all other views hitherto existing, 
and propounding some which few ornithologists outside of his adopted 
country are likely to accept, since the principles on which ho has 
gone are not those commonly received, nor (it may perhaps bo added) 
are based on common sense. In the text, as above written, care has 
been taken to use name,? which will cause little if any niisuBtlerstand” 
ing, and this probably is all that can be said in tbo present state of 
confusion. 
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ongmally founded m 1099 by Henry Beaucliampj earl of 
Warwick, to secure possession of bis lands in tbe province 
of Gower, the principal remains are tbe keep, built by 
Bisbop Gower of St David’s after tbe castle bad been for 
some time in ruins, a range of arcbed dungeons lit by loop- 
boles, and tbe ball, now fitted up for use as a volunteer 
drill ball There are fragments of a wall wntb a Gothic 
window of tbe hospital of St David, founded by Bisbop 
Gower in 1331 Tbe church of St Mary’s, founded by 
tbe same bishop, was rebuilt in 1739, with tbe exception 
of tbe tower and chancel Tbe modern pubbc buildings 
include tbe guildhall, in tbe Italian style with Corinthian 
pillars and pilasters, erected in 1846, and comprehending 
tbe municipal offices, tbe crown and mst pnm courts, tbe 
council chamber, and tbe libiaiy of tbe Swansea and bleatb 
Incoiporated Law Society , tbe royal institution of South 
Wales, established 1835, a building in tbe Ionic style, and 
embracing a library, a lecture ball, and a museum of 
geology, mineialogy, natural history, and antiquities, tbe 
free public library, schools of art, and art gallery, a fine 
new building with about 30,000 volumes (including tbe 
library of tbe Bev Howland Williams, one of tbe authors 
of Essays aiid Revims) and a large number of beautiful 
engravings , the grammar school, founded by Hugh Gore, 
bisbop of Waterford, in 1682, tbe market (1830), tbe 
cattle market (1864) , tbe Albert ball foi concerts (1864), 
with a smaller ball elected in 1881 , tbe agricultural ball , 
tbe working men’s club (1875) , tbe Prince of Wales ball 
(1882), and two theatres The benevolent institutions 
include tbe general hospital, founded in 1817, and rebuilt 
with tbe addition of two wings in 1878 , tbe Cambrian 
institution for tbe deaf and dumb, founded in 1847, and 
several times extended, tbe Swansea and South Wales 
institute for tbe blind (1865), tbe nuising institution 
(1853), tbe provident dispensary (1876) , tbe eye hospital 
(1878) , tbe ludustiial home (1859) , and tbe sailors’ borne 
(1864) Swansea is specially well supplied with parks and 
recreation grounds They include Brynmill grounds be- 
tween Parkwern and Singleton (1872), 9 acres in extent, 
and containing a beautiful re&ervoir and ornamental lawns , 
Cwmdonkin paik, on tbe uplands, 13 acres, and command- 
ing fine views, tbe new recreation ground, formed in 1883, 
11 acres, situated between Brynmill and tbe Oystermoutb 
road , Park Llewelyn, to tbe north of Swansea, 40 acres , 
and tbe St Helen’s Field, near tbe beach, about 20 acres, 
now being laid out The population of tbe municipal 
bprougb (aiea 4363 acies) in 1871 was 51,702, and in 
1881 It was 65,597 Tbe population of tbe parliamentary 
borough in 1881 was 73,971 Its area then was 4777 
acres, but in 1885, when Swansea received mdependent 
representation, tbe area was diminished, tbe poiiulation of 
this smaller area being 50,043 m 1881. 

Swansea owes its piospeiity to its situation in tbe neighbourhood 
of extensive coUieiies and to its possession of great natural advant- 
ages as a haibour With some exaggeiation it has been called the 
“ metallurgical centre of the world,” but the title must at least 
be allowed in reference to copper, -whicli is impoited to be smelted 
fiom all parts of the world The smelting of coppei, which has 
been earned on in the district fiom the tune of Elizabeth, is the 
distinctive and most important industiy of the town, the others 
including tinplate manufactuie, lead smelting, speltei and zinc 
manufactuie, the extiaction and manufactuie of silver, nickel, and 
cobalt, non smelting, Siemens steel manufacture, the manufactuie 
of chemicals, of agncultuial manuie, and of patent fuel, and the 
construction of railway cairiages and waggons In Swansea Bay 
theie aie valuable oyster fisheries Tbe eailiest harbour woiks 
on a large scale were those of the South Dock Company, begun m 
1847 and opened in 1859 This dock, which has an area of about 
13 acres, with a half tide basin of 4 acies and a lock 300 feet long 
by 60 feet wide, is used principally for the export of coal The 
north dock, completed in 1882, has an area of about lOJ acres, in 
addition to several other smaller docks An important addition 
was made by the completion of the Pi nice of Wales Dock in October 
1881, with an aiea of 23 acres , and as yet tins additional acconuno- 
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dation IS moie than sufiicient for the trade of the poit In 1876 the 
number of saikng and steam vessels that entered with cargoes and 
m ballast from foieign countries, British possessions, and coastwise 
was 7799, of 1,068,062 tons , the number tbatcleaied being 7549, 
of 1,041,078 tons In 18S5 the entrances weie 7447, of 1,461,248 
tons, the clearances 7051, of 1,366,117 tons The total average 
value of the impoits of foieign and colonial pioduce duiing the five 
years ending 1885 was about £2,400,000, but has been decreasing , 
and the total average -value of the exports of the produce ot the 
United Kingdom was about £1,500,000, but lias been steadily in- 
creasing, and has leached over £2,000,000 There is a large trade 
with Fiance, Portugal, Spain, and the Mediterranean ports There 
is also considerable tiade with South Africa, and the tiade is greater 
■with South than with North America The exports consist chiefly 
of the various manufactures of the town, especially tin plates, the 
direct tiade in which between Swansea and American ports has 
■within the last two years attained great importance , and the im- 
ports include chiefly metallic oies, timber, and vaiiouskind of pio- 
visions Shipbuilding and sliip-iepaiung are earned on, but the 
industiy is of minor importance 

Swansea owes its origin to the erection of the castle in 1099 by 
Heniy Beauchamp, earl of Warwick, who introduced into it a gar- 
rison of English, and Flemish colonists The fortress was frequently 
assaulted in the 12th and ISth centuries, and in 1260 was burned 
down by Llewelyn ab Giwfydd, last prmce of North Wales 
During the insiuiection of Owen Glendower agamst Henry lY it 
was again destroyed Swansea was created a borough by a charter 
of King John, which is said to be pieseived among the records of 
the Towel of London The earliest chartei in possession of the 
corporation is that granted by Henry III in 1234, confemng upon 
it freedom from toll pontage and other customs Its piivileges wei e 
confiimed by Edward II and Edw'ard 111 The town ivas dunng 
the Civil Wai alternately in the hands of both parties, but in 1647 
the castle was dismantled by the Pailiamentaiians, after which 
Olivei Cromwell was made lord ot Swansea, of the ngnioiy of 
Gower, and of the manor of Kelvey The coipoiation now consists 
of a mayor, 6 aldermen, and 18 councillors, and the borough has a 
commission of the peace From the leign of Henry YIII it contri- 
buted along with othei boroughs to return a member to parliament 
In 1658 it received a charter fiom Oiomwell permitting it to return a 
member for itself, but after tbe Restoration it resumed its chaiactei 
as contributory In 1832 it became the head of a now distiict of 
boroughs, and in 1885 it received separate lepresentation, while a 
portion of its area -was also included in a district of boionghs to 
which it gives the name In the leign of Edwaid IV the castle 
came by marriage to the Somerset family, and it is held by the dulte 
of Beaufoit, whose title of Bar on Herbert ot Gower dates from 1506 

SWARTZ, Olof (1760-1818), a celebrated Swedish 
botanist, -was born in 1760, He commenced bis botanical 
studies m Upsala, under Liuncsus and Tbunberg, and 
began eaily to make excursions He made a voyage to 
America m 1783, visited England in 1788, returned to 
Sweden in 1789, and was made professor of natural 
history m Stockholm He was tbe author of many 
systematic woiks, and largely extended our knowledge of 
both fiowermg plants and cryptogams He died in 1818 

See Sachs, Geschzchtc d Botamh 

SWATOW (also, less frequently, Swartovt and Shan- 
Tow), a port of China, in tbe province of Kwang-tung, 
opened to foreign trade in 1869 It is situated at tbe 
mouth of tbe mam branch of tbe iiver Han, which 30 
miles inland fl.ows past tbe great city of Cbow-cbn or 
Tai-cbu (Tie-cbu), and tbe surrounding country is more 
populous and full of to-wns and villages than any other part 
of tbe province English merchants settled on Double 
Island m tbe liver as early as 1856 , but tbe city, which 
IS built on ground but recently recovered from tbe sea, 
was formerly a mere fishing village Tbe trade of tbe port 
has rapidly increased In 1869 718 vessels of all nations 
entered or cleared (of 310,500 tons burden), in 1884 
1387 vessels (1,282,936 tons) — tbe total value of tbe trade 
being respectively £4,800,000 and £5,519,772 Tbe 
surrounding country is a great sugar cane district produc- 
ing annually about 2,000,000 piculs (= 133^ B)) of sugar, 
and there is an extensive refinery in the town employing 
upwards of 600 workmen and possessing a reseivoir for 
7,000,000 gallons of water Next in value comes the manu- 
facture of bean cake, which is also imported lu large quanti- 
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ties from New cliwang, Cliefoo, Shangliai, Amoy, and Hong- 
Kong (total import in 1874, 1,408,384 piculs, in 1884, 
2,539,710) Among tlie leading exports are tea (since 
about 1872), giass-clotb, manufactured at Swatow from 
so-called Taiwan hemp (the fibre of the Boahnena mvea fiom 
Formosa) , pine apple cloth, manufactured in the villages 
about Kieh-Yang (a town 22 miles distant) , oranges, for 
which the district is famous , cheap fans , and pewter, non, 
and tin waies Swatow is also a great emigration port 
In 1870 about 22,000 Chinese embarked there for Singa- 
pore, Bangkok and Saigon , and the number of emigrants 
has since increased so that British vessels alone carry 
50,000 to 53,000 per annum Of the whole foreign tiade 
of the port upwards of 83 pei cent is in British bottoms, 
the trade with Hong-Kong being of especial importance 
The population of Swatow is upwards of 30,000 In 
1874 the foreign lesidents numbered 147 (63 British), in- 
cluding Double Island 

About 1865 the uhole Svatow district was still divided into a 
numbei ol “independent ton nsliips, each luled by its own head- 
men,” and the population nas desciibed in the oflScial ga7ettepi as 
“geneially lebellious and nicked in the highest degiee ” Mi 
Foiiest, Paitish consulai agent, i elates that in that yeai he was 
witness to the piepaiatioiis foi a fight between the people living 
on the opposite sides of the estuaiy, winch was only pi evented by 
an Enghbh wai -vessel The Taipings swept ovei the conntiy, and 
by then ravages and plundeiing did much to tame the independence 
of the elans The punishment inflicted in 1869 by Coinmandei 
Jones on the inhabitants of Otingpui (On-ting-pei), about 8 miles 
from Swatow, foi the attack they had made on the boats of H M S 
“Cockchafei,” showed the Chinese authouties that such piratical 
villages wete not so strong as had been supposed Geneial Fang 
(a native of Chow chii lu) was sent to i educe the distiict to Older, 
and he cairied out his instiuctions wuth lemoiseless rigoui 

SWEAT See Nutrition, vol xvii p 685 

SWEATING-SEOICNESS A remarkable form of dis- 
ease, not known in England before, attracted attention 
at the very beginning of the reign of Henry 'VII It 
was known indeed a few days aftei the landing of Henry 
at Milford Haven on August 7, 1485, as theie is clear 
evidence of its being spoken of before the battle of Bos- 
wortli on August 22 Soon aftei the ai rival of Henry m 
London on August 28 it bioke out in the capital, and 
caused great mortality Two loid mayors successively 
and six aldeimen, beside numerous other peisOns, died in 
one week At the end of Octobei, howevci, the epidemic 
in Loudon suddenly ceased In Oxford it had already 
begun at the end of August, and lasted with great mortality 
for six weeks In the com sc of the autumn it attacked 
various places, and by the end of December had spread over 
all England Then the epidemic disappeared as suddenly 
as it came This alarming malady soon became known as 
the sweating-sickness It was regarded as being quite 
distinct from the plague, the pestilential fever, oi other 
epidemics previously known, not only by the special 
symptom which gave it its name, but also by its extremely 
rapid and fatal course and by other characters to be noted 
presently 

From 1485 nothing more was heard of it till 1507, 
when the second outbreak occurred, which was mticli less 
fatal than the first (it is said because the tieatment was 
better understood) and attracted less notice In 1517 was 
a third and much, more severe epidemic It began in 
London in July, and lasted till the middle of Decembei 
Many distinguished persons died, including Lord Clinton, 
Lord Grey of Wilton, Andrea Ammonio, the king’s secre- 
tary, and otlieis, with an immense number of the common 
people In Oxford and Cambridge it was also very fatal, 
as well as in other towns, where in some cases half the 
population are said to have perished Theie is evidence 
of the disease having spread to Calais and Antwerp, but 
with these exceptions it was confined to England 

In 1528 the disease recurred for the fourth time, and 
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with great severity It first showed itself in London at 
the end of May, and speedily spread over the whole of Eng- 
land, though not into Scotland or Ireland In liOndon 
the mortality was veiy great , the court was broken up, 
and Heniy VIII left London, frequently changing his 
residence 'When the epidemic ceased cannot be accuiately 
stated, nor have we any precise estimate of the mortality 
The most remarkable fact about tins epidemic is that foi 
the first and last time it spread over the Continent On 
the 25th July 1528 (English style) or 1539 (Koman style), 
when it was beginning to decline in London, it suddenly 
appealed at Hamburg The story went that the infection 
was brought by a ship returning from England, the sailors 
of which were suffering from the disease However this 
may have been, the dibease spread lapidly, so that m a 
few weeks moie than a thousand persons died In less 
than a week it had spread to Liibeck, and thus was the 
teirible sweatmg-siekness started on a destructive course, 
during which it caused fearful moitality throughout eastern 
Europe Fiance, Italy, and the southern countiies were 
spared It spread much in the same way as cholera, pass- 
ing, in one direction, fiom north to south, arriving at 
Switzerland in Decembei, in anothei northwards to Den- 
mark, Sweden, and Norway, also eastwards to Lithuania, 
Poland, and Eussia, and westwards to Flandeis and 
Holland, unless indeed the epidemic, w^hich declared itself 
simultaneously at Antwerp and Amsterdam on the morning 
of Septembei 27, came from England direct In each 
place which it affected it prevailed for a short lime only, 
— geneially not moie than a foituight By the end of the 
year it had entirely disajppoaied, except in eastern Switzer- 
land, wheie it lingeied into the next year and the terrible 
“ English sweat ” has never appeared again, at least in the 
same form, on the Continent 

England was, however, destined to suffer from one 
more outbreak of the disease, which occuried in 1551, 
and with legaid to this we have the gieat advantage of 
an account % an eye-witness, John Kaye or Cams, the 
eminent physician It first appealed at Shrewsbury on 
April 13, and, after spreading to other towns in 'Wales 
and in the midland counties, broke out iii London, causing 
in one week the death of seven bundled and sixty-one 
persons At the end of July it ceased in London, but it 
went through the east of England to the north, until the 
end of August, when it began to diminish At the end of 
September it ceased altogcthei, without affecting Scotland 
or Ireland Nor did it apparently widely affect the Con- 
tinent, though Cams mentions its occuirence at Calais, 
and Brasavolus (Z>e Morho Galhco) speaks of the English 
sweating-sickness as raging in Flanders in the year 1551, 
in which he wioto, causing the death of several thousand 
persons, and lasting at least till September 
jSi/m.'ptom'i — •Tlio symptoms as dcsoiibcd by Cams and others 
were as follows Tho disease began voiy suddenly with a sense of 

S ehension, followed by cold sluveis (sometmies vciy violent), 
moss, hoadacbo, and soveie pains in tho nook, shoulders, and 
limbs, with gieafc pxoswatioii, — in shoit, tho usual symptoms of an 
acute fcbule attac'k In some cases the stomach was affected, and 
thoie was vomiting, but accoiding to Cuius tins happened only in 
those who weio full of food The bioatiung was deep and fiequont, 
tho voice like a moan Aftci the cold stage, which might last 
fiom half an horn to tliico hours, followed tho stage of heat and 
sweating Tho characteiistic sweat bioko out suddenly, and, as it 
seemed to those unaccustomed to tho disease, without any obvious 
cause 111 some cases it W'as much more copious than in othcis, 
these diffciences depending, accoiding to Cams, mainly on ago, 
clothing, food, and other external ciicuinatances, and also on the 
season, sweating being more piofuso in hot w'eather. "With the 
sweat, Ol after that was poured out, came a sense of heat, and 
with this headache and deliuum, rapid pulse, and intense tluist 
Palpitation and pain in tho hoait woio frequent symptoms No 

^ Guggenbuhl, J)er enghsche Sclmms in der Schweia, Lichten- 
steig, 1838, 



SWEATING 

•eiuption of any kind on the skin was geneially obseived, Cams 
makes no allusion to such a symptom In the latei stages thcie 
was eithei general piostration and collap'se, oi an ii resistible 
tendency to sleep, which was thought to be fatal if the patient 
weie permitted to give way to it The malady was lemaikably 
lapid in its couise, being sometimes fatal even in tno oi three 
hours, and some patients died in less than that time More 
commonly it was protracted to a period of twelve to twenty-foui 
houis, beyond which it raiely lasted Those who suivived foi 
twenty-four hours weie considered safe 

The disease, unlike the plague, was not especially fatal to the 
pool, but rathei, as Cams afhrms, attacked the richer soit and 
those who were free liveis according to the custom of England in 
those days “They -which liad this sweat sore with peiil oi death 
were either men ot wealth, ease, oi welfare, oi of the pooiei sort, 
such as weie idle persons, good ale dimkers, and taveine haunteis ” 

Eelapses weie not uncommon, but the statements sometimes 
made about the disease attacking the same peison several times 
seem to rest on a misuiideistanding of the original authorities 
What IS meant is that they had seveial, even twelve, successive 
attacks of sw eating The disease was not thought to be transmitted 
by contagion fiom one person to another hTevei tireless, in its 
spread, it appears, like cholera, to have followed the mam lines of 
human tiaiel and traffic, — passing with Kichmond’s aimy to Bos 
worth, thence to London, and so on It would be difficult othei 
wise to evplam why Calais should have been affected and not 
the ad]aeent pails of Fiance Even the vexy cncumstantial stoiy 
of the disease having been brought to Hamburg by a ship fiom 
England seems by no means mei edible, though it is doubted by 
some 

Causes — Some attributed the disease to the English climate, its I 
moistuie and its fogs, a view which was thought to he supported 
by the occur leiice of uuusual lainfall and atmospheric moisture in 
the yeais of the sweating sickness But it is plain that the English 
climate was much the same before and aftei, and can hardly be 
regarded even as a predisposing cause, ceitamly not as an explana- 
tion Hoi is theie much evidence that the epidemic years weie 
distinguished foi their humidity 

In 1485, 1507, and 1517 the seasons were in no way remaikable 
The yeai 1528 (1529 m Continental reckoning) was, howevei, cer- 
tainly notable for excessive moisture In England eight weeks 
continuous lain began m April, and the harvest was spoiled In 
Geimany the copious rainfall, and the cold fogs which endiiied 
thxough the summer, gave the impiession that the an of England 
had been earned ovei to the Continent In 1551 the outbieak of 
the sickness in Shrewsbuiy is described as having been preceded 
by dense and stinking fogs, which aiose from the valley of the 
Severn and spread ovei other paits of England The summer was 
eveiywhei o very hot, and m England moist as well In Amsterdam 
a similai fog announced the outbieak of the sickness in 1528 But 
we cannot attiibute much importance to these circumstances, since 
in other epidemics they were w anting, and similar conditions have 
often occuued without any pestilence resulting 

It was again attributed by some to the mtempeiate habits of the 
English people, and to the frightful want of cleanliness in then 
houses and suiioundiiigs which is noticed by Erasmus m a well- 
known passage, and about which Cams is equally explicit But 
causes such as these cannot, any more than climate, account for 
the incidence in time of an epidemic, even if they do something 
towaids explaining its geogiaphical range Hoi is theie much 
evidence that the English weie worse in these respects than most 
European nations, though the native countiy of Erasmus may have 
set an eaily example of cleanliness 

Cams and some of the chronicleis make out that this special 
liability of Englishmen to the sweating-sickness followed them 
even into foieigu parts, so that in Calais, Biabant, and Spam it 
affected the English only and not the natives This is puzzling 
and impiohahle, except so far that the English ahioad may have 
belonged to tire same classes who mainly suffered at home But a 
careful examination of those statements shows that theyrefeiied 
either to Englishmen who had left England vrhile the disease was 
laging theie and earned the infection with them, oi to merchants 
and others wdio were in direct communication with home Tins 
disease, like others intiodiicedinto a foreign country, did not always 
take loot there But it did so sometimes, as, aecoiding to eontem- 
poraiy evidence, was the case in Flandeis in 1651 The statement 
also 'made that foreign eis in England were not affected likewise 
requires qualification, since we know sevetal instances of foieigneis 
in London who died of it On the whole, no great importance can 
be attached to this supposed special liability of the English physical 
constitution 

From all tins we must conclude that climate, season, and manner 
of life were not adequate, eithei sepaiately oi collectively, to pro- 
duce the disease, though each may have acted sometimes as a pie- 
disposmg cause The sweating-sickness was in fact, to use modem 
language, a specific infective disease, in the same sense as plague, 
typhus, scarlatina, oi ague The origin of such diseases is not 
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explained by causes such as those above enumeiated We can 
only suppose that they come into being by laws similar to those 
which have determined the evolution of species of animals and 
plants But when once then specific distinctness is established 
they “bleed true” and always present the same chaiacteis 

Fioibahle Identity VAth Miliaiy Pevei — The important question, 
however, aiises — &d this specific disease exist before oi has it 
existed after the sixty six jeais of its recognized history* or is it 
identical with any other known disease called by another name* 
It IS veiy unlikely that any epidemic of so stiiking a disease should 
have existed before without having been noticed, and there is 
certainly no lecoid since of any outbreak precisely similar The 
only disease of modem times which beais any lesemblaiice to 
the sweating sickness is that known as miliary fever (“Schw'eiss- 
fiiesel,” “suette niihaue,” or “the Picardy sweat”), a malady 
which has been repeatedly obseived in Fiance, Italy, and Southern 
Germany, hut not m the United Kingdom It is characterized by 
intense sweating, and occuis in limited epidemics, not lasting in each 
place more than a week or two (at least in an intense form) On 
the other hand, the attack lasts longer than the sweating-sickness 
did, is always accompanied by an eruption of vesicles, and is not 
usually fatal It is therefoie evidently not the same as the English 
disease, though allied to it The fiist clearly desciibed epidemic 
was in 1718 (though piohably it existed before), and the last in 
1861 Between these dates some one hundred and seventy five 
epidemics have been counted m Fiance alone A single epidemic 
of a disease which had a striking lesemblance to the sweating- 
sickness was obseived in 1802 at Kottingen, a village in the distnct 
of Wuizbuig, Geimany Its access was sudden, it affected chiefly 
robust persons, it was accompanied by piofuse perspiration, 
ibeumatic pains, &c , without any constant eiuption if death 
resulted it was usually in twenty foui houis The epidemic lasted 
some ten days, and then entirely vanished It may be considered 
as an extiemely severe foim of miliaiy fevei Finally, Eiisch has 
drawn attention to certain cases of a choleiaic aflection, obseived 
first by Di Murray m India (1839-40), which has been described 
as a sweating sickness It has, however, moie lesemblanee to 
miliaiy fevei than to the English sweat A similar foira of disease 
has been dcsciibed by some Fiench physicians as “choleia cutaiie 
ou sudoial ” On a review of the whole evidence, it would appear 
that the only disease which the sweating sickness much resembled 
was the miliary fever, of which it may conceivably have been, like 
the Eottingen epidemic, a highly malignant foim 

Where did it OrigiiJiafe*— Whethei it leally oiiginatedin England 
IS a question difficult to answer Its appeal ance certainly coincided 
with the aiiival ot a foreign army, consisting, as we know, largely 
of foreign mercenaries, men of foul habits and irregular lives 
(whom the French king was thought to have done his countiy a 
seivace by getting iid of), and crowded into small vessels Among 
such men any infective disease winch arose would, by want of 
cleanliness and ovei crowding, be likely to be fostered into great 
intensity It is in accordance with the liistoiy of many epidemics 
to suppose that an oidinaiy and not very fatal disease might under 
such circumstances assume a malignant form ^ How, supposing 
that the Fieuch soldieis brought with them then native “Pieaidy 
sweat,” a malady local and not severe in its Fiench home, might 
not this have become developed into the formidable English sweat- 
ing-sickness* If so, its great destructiveness in. England would 
also he in gieat measure explained by its affecting a new popula- 
tion For we find that any exported epidemic disease is generally 
moie fatal m a countiy which receives it for the first time, among 
a population which ofieis a vngm soil to the disease, than it was 
in the countiy where it was endemic, and where men were mined 
to the infection The notable exemption of noithern Fiance from 
the tine sweating-sickness would then have depended upon the 
population there being already inured to a milder form of the same 
disease As to soulhein Fiance and other countries of the south, 
they weie evidently not adapted by climate to receive the infection. 
If this be tine, we need haidly expect to see the sweating-sickness 
again The sweat ot Picardy may continue fiom time to time to 
produce its compaiatively slight epidemics, but the conditions 
which launched the English sweat on its lapid career of destinc- 
tion. aie unlikely to occur a second time The example of the 
Rottingen epidemic, which on a small scale was scarcely less re- 
markable, may sliow, however, that such an event is not quite 
impossible 

Authoiities — Foi lustoi7 see Bacon’s Life of limy YII , and the cluonioles 
of Giafton, Hohnslied, Baker, Fahyan, &o The only English medical account 
is that of John Cams, who wiote in English A Boke or Couns&ill Again^l the 
Disease commonly called the Sueatt, or Sweating Sichnesse (London, 1552), and m 
Latin De Ephemera Britanmca (Louvain, 1656, lepnnted London, 1721) The 
English tiact is lepiinted m Babington’s tianslation of Becker’s ^tdemtes gf the 
Middle Ages, Syd Soo , 1844 Tins also contains Becker’s valuable tieatise on 
the English sweat, published in German, 1834, and also printed m his YolksTcrarik- 
hmten des Mutelaltei s, edited by Hnscli, Beilin, 1865 Gruner’s Semptmes de 
Sudore AnglKo, Jena, 1847, contains nearly all the original documents, including 
the two treatises of Cams See also Hirsoh, Bandbook of QeographtMl and 
Bistoi te al Pathology, tiansl by Creighton, Bew Syd Soc , 1885 (J F P ) 

I 1 This is the case even with the Oriental plague Itself See Pn voce 
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SWEDEN 


Paet I — Geography and SxATisTiCb 
For map Cl WEDEN comprises the eastern and southern divisions 
seevol of the Scandinavian peninsula Its northern ex- 

PMe tremity, Ivuokimodka, is situated in 69° 3' 31" and the 

XX southern in 55° 20' 18" IST lat The western extiemity 
(on the Cattegat) lies in 1 1 ° 6' 29" and the eastern (on 
the frontier of Finland) in 24° 10' E long The greatest 
length of the country from north to south is 98b miles 
and its greatest hieadth 286 miles, and the area is 170,713 
square miles The length of the coast-hne is 1603 miles, 
the length of the boundary line towards Non;vay 1019 
miles, and that of the boundary hne towaids Finland 305 
miles 

Sweden is divided into three chief paits, — the south- 
ern being called Gutaland, the middle part Svealand or 
Sweden proper, and the uoitheru Norrlaud The north 
and noith-west paits of Norrland are called Lapland 
Moim The fiontier towaids Norway, fiom 69° to 63° N lat , 
tain and jg formed by a continuous mountain range called Kolen 
systems peaks of Sulitelma (6178 feet), 

east of Saltenfjord, on the frontier between Sweden and 
Norway, were long supposed to maik the highest elevation 
of this mountain chain, hut the geode tical survey now in 
progress in western Lapland has already shown that there 
are at least two peaks whose height exceeds that of 
Sulitelma, viz, Kefnekaise (7008 feet) and Sarjekti5,kko 
(6988 feet) 

In this mountain range (IColen), rise a gieat numbei of 
rivers and streams, which flow in a south-easteily direction 
to the Gulf of Bothnia The immense quantity of fresh 
water that is thus carried into the gulf makes its water 
scarcely more salt than that of a lake (0 25 to 0 40 pei 
cent of salt) Between the upper courses of the iiveis 
the watersheds consist of mountain ridges, which giadually 
dimmish m height The inteimediate valleys are foi the 
most part filled with the water of the nvers, and thus form 
a numbei of lakes at a considerable elevation above the 
sea-level Issuing fxom these lakes, the iiveis form gieat 
cataracts, and after waids flow thiough the level plain 
that foims the coast-region of the Gulf of Bothnia for a 
distance of many miles fiom the shore 
The boundaiy between Sweden and Finland is formed 
by (1) Muonio Elf, and afteiwards by (2) Tornefi Elf, 
into which lb flows , Tornea Elf rises m TorneS, Tiask, at 
an elevation of 1132 feet above the sea Then come, in 
order along the coast, the following rivers —(3) Kahx Elf, 
which 111 its upper couise forms the lakes of Paitas Jam 
and Kalas Jarvi,! (4) Stoia LuleS. Elf (242 miles), which 
foims Stoia LuleS, Jaur (1314 feet) and leceives on the 
light (5) Lilla LuleS, Elf, which forms the lakes of Saggat 
Trask and Skalka Jaur (984 feet), (6) Pitea Elf, with the 
lake of Tjaggelvas, (7) Skelleftea Elf, foiming a numbei 
of great lakes, such as Hoinafvan (1391 feet), Oddjaur 
(1376 feet), Storafvaii (1371 feet), (8) UmeS, Elf (261 
miles), with a great number of lakes, of which the largest la 
Stor-Gman, leceives outlie left a tributary of almost equal 
size, VIZ, (9) Vmdel Elf, (10) Ingorman Elf (211 males), 
which leceives the water of a whole system of streams and 
lakes, the largest of the latter being Stroms Yattudal, in 
the south of Lapland , (11) ludals Elf, which receives the 
AmmerS, with its tributaries and the numerous emissary 
lakes, as Hotageu (1017 feet), Kalisjon and Storsjon 
(“ Storsa Lake ” on the map) (958 feet, area 173 sq miles) 
Close to the railway from Trondhjein to Ostersund, between 

^ The word foi “late,” ■wliioh, is sjo oi irdsL in Swedish, is jaur in 
Lapponian, amljOrvir m Finnish ‘ ‘ River” is e^^ia Swedisli 


Kalisjon and Stoisjon, rises the peak of Are&kutan (4652 
feet), which is ascended every year by a gieat number of 
tourists, and in the vicinity many sanatoria are situated 
Farther south flow three large rivers — (12) Ljungau 
(193 miles), with Holm&jon (656 feet), (13) Ljusnau (249 
miles), and (14) Dal Elf (286 miles), which passes through 
Sarnasjon (1450 feet) and Siljan (541 feet, 110 sq miles), 
and receives on the right (15) West Dal Elf The last- 
named four nvers rise in a mountainous region with many 
high summits, which are the eastern outposts of the high 
lange of Dovrefjeld, which traverses Norway fiom west to 
east, between the parallels of 67° and 63° N lat Among 
these summits, situated on the frontier or in Sweden, are 
to be observed the Syltoppar (5865 feet). Son Fjell (4190 
feet), Helags Fjell (5900 feet), and Stadjan (3860 feet) on 
the north shoie of Sarnasjon 
In Norway, not far from the sources of Dal Elf, lies 
the lake of Faraundsjo, which gives rise to (16) Klar Elf, 
which flows southwards to Lake Vener, the largest lake in 
Sweden (144 feet, area 2150 square miles) The outlet of 
Venei is (17) Gota Elf, which falls into the Cattegat, neai 
Gothenbuig The wateished between Dal Elf and ICIar 
Elf is a wooded range of lulls without high peaks, sloping 
to the south-east The south-eastern pait of Svealand 
compiises the water systems of the laige lakes of Hjelmar 
(75 feet, area 185 square miles) and Malar (aiea 449 
squaie miles) Lake Malar discharges into the Baltic at 
Stockholm by two outlets— (18) Nonstiom and Sodei- 
strom They are, however, almost to be legarded as 
channels or sounds, lather than as sUeams, the difference 
of level between Lake Malai and the Baltic being so small 
that occasionally, when the watei is low in Malax and high 
in the Baltic, the cm lent sets fioin the latter into the 
formei Lake Malar may thus be considered a fjord of 
the Baltic Still its waters are kept fresh by the great 
number of small streams that discharge into it, the most 
impoitant of these being (19) Fyiis Elf, which passes 
Upsala 

The boundaiy between Svealand and Gotaland con- 
sists of wooded heights Between Lake Vottoi and the 
northern shoie of Biaviken Bay stretches the foxest of 
Kolmorden, and between the noithexn extremity of Lake 
Vettei and Lake Voner lies that of Tivoden Lake Vettei 
(290 feet, area 733 squaie miles) discharges itself into 
]3ifmken by (20) Motala Stiom, the falls of which are 
utilized foi the mills in lire town of Noiikuping, neai the 
mouth of the river 

The central pait of Gotaland consists of an extensive 
tableland oi plateau, of which the highest part, at an 
elevation of 1237 feet, lies somewhat to the south of 
Vetter On the north this plateau descends rathci ab- 
ruptly towaids the fertile jilams of Ostorgotland (diained 
by Motala Stiom) and Skaiaborg kn, between Vottoi 
and Vener Near the south-eastoin shoie of Vettei, a 
little to the north of Jonkoping, lies Mount Ombeig 
(863 feet), and near the southern shore of Vener, close 
by Lidkopmg, lies Kinuokulle (915 feet), both hills re- 
markable for their beauty The great plateau descends 
less abruptly towards east, south, and west. A gieat 
numbei of lessei streams flow down its slopes The prin- 
cipal are— (21) Emman, which falls into Calmar Sound, 
(22) Lyckeby5.n, (23) Moriums8,n, and (24) Hclgahn, which 
flow in a southerly direction , and (26) Lagan, (26) Nissan, 
(27) Atran, and (28) Viskan, which fall into the Cattegat 
On this great plateau and its slopes he also many lakes 
In the noithern part, east of Vetter, lies Sonimen (479 
feet), and fai thcr north Boren, Boxen, and Gian Between 
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Vetter and Vener lies Unclen (384 feet) On the summit 
of the plateau lies Ekelsjo (1132 feet), and on its southern 
slope Helgasjo (535 feet), Bolmen (466 feet), Mockeln 
(446 feet), and Asnen 

The southmost part of Sweden, SkSne, consists for the 
most part of a low fertile country Only m the noithern 
part, Chnstianstad Ian, occui two low stretches of hills, 
called Linderodsanen and Soderasen 

Waterfalls — The largest waterfalls are — (1) Njuom- 
melsaska (Harspranget), m Stora LuleliElf, wnth a bieadth 
of 60-70 feet, consisting of two cataracts of 103 leet at 
the upper end and a fall of 150 feet more m the com&e 
of 1^- miles, — the largest waterfall m Europe, (2) Adna- 
Muorki-Kortje (“ the great fall of the lake ”), on the same 
river as the former, higher up, between the two lakes 
Jantajaur and Kaskajaur, has a fall of 130 feet, of which 
100 feet aie one perpendiculai cataract, (3) Tannforsen, 
12 miles west of Areskutan in Jemtland, between Taiinsjon 
and Noren, has a breadth of 160 and a perpendicular fall 
of 84 feet , (4) Trollhattan, in Gota Elf, consists of three 
successive falls having a total height of 100 feet 

It will be seen that, with the exception of the north- 
west part along the Norwegian frontier, Sweden is not a 
mountainous country On the other hand, fertile plains 
aie not frequent The most extensive are the north-west 
shore of the Gulf of Bothnia, where, however, the severe 
climate precludes any successful agriculture, the water 
districts of Lake Malai and Lake Hjelmar, the iich agii- 
cultural district of Osteigotland between Vetter and the 
Baltic, Vestergotland, or the whole country between the 
two great lakes as far as Gothenburg, and, as has been just 
mentioned, the southmost pait, or Sk3,ne, whicli compiises 
Ohristianstad and Malmohus Ian The greatest part of 
the country consists of low hills of granite or gneiss, clothed 
with forests of pme and fii The valleys aie geneially m 
great part filled with water, and the shores of then lakes 
or wide riveis are covered with forests of deciduous tiees, 
chiefly hiich, or consist of arable soil With the exception 
of Finland there is no countiy so full of lakes as Sweden 
Nearly one-twelfth of the whole surface of the country, oi 
about 13,900 square miles, is covered with water 

Coast — The coast of Sweden is not broken by so many or 
so deep fjords as that of Noiway The most eonsideiable 
indentation is the above-mentioned Biaviken Bay On 
the other hand, the Swedish coast is, peihaps m a still 
greater degree than the Noiwegian, fiinged by innumer- 
able little islets Except on the coast round Skfine, in 
the south, the mainland does not come into diiect contact 
with the sea, girdled as it is by a belt of islands, holms, 
and skerries, more or less thickly set, which forms the 
so called “skaigfud” fence of skernes or outer coast 
Between thus wall of islets and the mainland, therefore, 
extends a connected senes of sounds of the greatest 
importance for coastal navigation, since they admit of 
the employment of vessels of less size and strength 
This skargclrd forms, besides, a most valuable natural 
defence, for, while some sounds are deep, navigation in 
the vicinity of the coasts is, as a rule, piactically impos- 
sible without the help of pilots 
The broadest part of this skaigSrd is that off Stockholm, 
which stretches many miles out into the Baltic It con- 
sists of a few large and wmll peopled islands, surrounded 
by many hundreds of islets, foi the most pait uiiinliahited 
The outer islands are haie giey rocks of gneiss, but the 
inner ones are mostly covered with fir and hiich trees 
The entrance to Stockholm tlirough this archipelago is of 
its kind one of the most curious and picturesque m the 
world The largest of these islands are Ljustero, Vermdo, 
Ingaro, Vindo, Riinmaro, Orno, and Uto (with rich iron 
mines) As mentioned above, Lake Malar is to be con- 


sidered as a fjord of the Baltic The skargard also 
extends into Malai, which is filled with islands The 
most remarkable is Bjorko, where the old town of Birka 
was situated The archaeological researches on this spot 
have been of the greatest importance for oUr knowledge of 
life in Sweden in the times of the vikings The part of 
the skargard next m breadth is that off Carlskrona, where 
the islands of Stnrko, Tjurko, Aspo, and Hasslo are 
situated 

The Cattegat skargard, which extends from the fjord 
of Svmesund at the southern extiemity of the Norwegian 
frontier as far as Halmstad, has a different aspect from 
that of the Baltic In the Cattegat all the islands, as 
well as the rocks of the mainland, are almost bare of 
vegetation Trees are quite absent in most places, and 
generally the grey rocks aie not even covered with grass 
01 moss They look as if they were polished by the sea 
Between these bare rocks there is, however, m many 
places even on the larger islands arable soil of great 
feitility In the northein part of the skargird near 
Stromstad he the larger islands of Sandc, Odo, Tjerno, 

Eoso, &c Farther seawaids lie the Koster Islands and 
the Vader Islands with their lighthouses A little more 
to the south, m the vicimty of Lysekil, axe three narrow 
fjoids — Abyfjord, GuUmarfjord, and Koljefjoid Off the 
first-named hes Malmo,i lemarkahle for its quarry, where 
the fine gianite of which the island consists is wrought 
Next come, m succession, Korno, fclkafto, Flato, Hermano, 
and Lyro, the last two situated off the two largest islands 
on this coast, Oroust and Tjorn All the islands now 
enumerated aie surrounded by innumerable islets and 
rocks South of Tjom there aie no considerable islands 
except Marstrand (with a small town and much frequented 
sea-bathing quarteis), Koo, and Klofvero, all situated 
immediately to the south of Tjoin On the coast of Hal- 
lancl we find only Saro, off the fjord of Kungsbacka, and 
the Vadero of Halland, off Toiekow, hetueen Laholm Bay 
and Skeldei Bay, the only islands on the whole coast that 
are coveied with a rich vegetation of trees On the 
extieme point of the cape, between the latter fjord and 
the Sound, hes the isolated Mount Kullen with its light- 
house In the Sound off Landskrona lies the islet of 
Hven, wheie Tycho Brahe had his observatory, XJranien- 
borg, in the end of the I6th century (1576-1597) 

In the Baltic he the two great islands of Gotland and Large 
Oland, of which the formex is itself a county and a islands 
bishopiic These islands aie quite diffeient fioni the 
Swedish mainland They are formed of Silurian limestone 
On the western coast of Gotland the limestone rocks 
descend precipitously into the sea, and the island foims a 
compaiatively smooth plateau, which slopes giadually to 
the east The limestone soil is very fei tile, and trees and 
plants thrive on it that do not otherwise giow in the climate 
of Sweden, such as walnuts, ivy, (kc The case is the same 
in Oland This island somewhat resembles a house-top 
A sterile limestone plain (Alvaren) stretches the whole 
length of the island from north to south, and from this 
the country slopes both towards Calmar Sound on the 
west and towards the Baltic on the oast The slopes, 
especially the western, aie very fertile 
Sea-jBed — The seas that suiiound Sneden are remark- Depths 
ably shallow Eound the south part of Noiway rans°f®™r 
a depression in the sea-bed, called the Norwegian Channel 
(see Norwegian Sea) It stretches along the west and 
south coasts of Norway southwaid and eastward almost 
to Chnstiama Fjord and the Cattegat The deepest part 
of this channel, upwards of 400 fathoms, extends through 
the Skageraok between Arendal in Norway and the Scaw 
In the Cattegat the depth diminishes abruptly, aijd 
^ Not to be coufounded with the town of Malmc in Sk^ine 
TYTT —n-. 
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betweea Gotlienburg aad the Scaw tlie greatest depth is 
between 33 and 55 fathoms The gieatest part of the 
southern half of the Cattegat has a depth of less than 30 
fathoms The depth of the Sound generally is even less 
than 12 fathoms The whole southern part of the Baltic 
between Sweden and Germany is very shallow. West of 
Bornholm the depth nowhere i caches 30 fathoms East 
of Bornholm the sea is somewhat deeper, and a small area 
of a depth of 50 to 60 fathoms is found a little east of 
that island The whole of that part of the Baltic w’hich 
lies between Sweden and Eussia is divided into two 
separate basins by a submarine bank Erom the southein 
extremity of Gotland (Hobuig) there extends a nearly 
uninterrupted bank to the south west as far as the Prus- 
sian coast The depth on this bank nowhere reaches 30 
fathoms The shallowest parts aie Hohuig Bank south 
of Gotland, Mittel Bank south east of Gland, and Stolpe 
Bank oS the Prussian coast Between Fdio off the north 
coast of Gotland and the Gottska Sando theie extends a 
similar bank, winch continues with a somewhat greater 
depth of about 30 fathoms as far north as Stockholm 
The deepest part of the Baltic between these banks is 
situated in the north part between Landsoit and the 
Gottska Sando, the maximum depth being about 160 
fathoms Alands Haf, the channel between the Sw'cdish 
coast and the Aland Islands, is tolerably deep (100 to 160 
fathoms) 

The Gulf of Bothnia is di'vided into two basins by the 
channel of Qvarken, the southein is the dcepei (about 
50 fathoms), and the depth inci eases towards the north- 
west, wheie, ovei a small aiea o2 the island of Ulfo neai 
the Swedish coast, it reaches 160 fathoms The channel 
of Qvaiken is very shallow (S to 16 fathoms) The basin 
on the north side is also shallow Only ovei a small area 
off Bjuro Cape does the depth exceed 160 fathoms 

Clmato — Siveclen is situated between tvo eountucs of veiy dif- 
ferent climatological conditions On tlic west tlieie is the inaiitiiue 
climate of the Noiwegian coast, and on the east the continental 
climate of Hussia It may be said that Sweden alternates benveen 
the two Cold wiiiteis alteiuate witli mild ones, and naim and 
diy summcis with cool and lainy ones But dilleient paits of 
Sweden have also in tins iesi)cc.t a gitatly dillenng climate, ol 
which we leadily see theieason if we only lecollect the chaiaclei 
and the geneial featuzes of the eonhgiuatioii of the couutiy 
Lapland and the western put of the comitiy along the Noiwegian 
fiontiei have a pi enounced continental climate, aiul so has the high 
plateau to the south oi Lake Yoitei On the othei hand, the climate 
IS more mautime the moie we aimioach tlio coasts of tlie Baltic, 
aud on the coast of tlie Cattegat and in. Skhne the maiitiiue climalo 
distinctly piedoiniiiates 

The following table gives the mean annual tompeiatuies (Fahi ) 
at twenty eight meteoiological statious m Sweden, togelhei with 
the means foi Januaiy and July — 


Station 

Annual 

Jan 

July 

Station 

Aunual 

Jan 

Julj 

Lund 

no 

313 

017 

Oii-bio 

410 

25 8 

02 0 

Cailsliamn 

44 4 

31 1 

017 

StDcUiolni 

414 

20 1 

014 

Calinai 

44 2 

30 2 

021 

Cailstail 

416 

24 0 

02 9 

Halmstad 

44 3 

30 5 

02 7 

Vestuas 

410 

24 7 

02 0 

Voxio 

42 3 

27 5 

01 2 

Upsala 

40 4 

24 5 

016 

Vislzy 

43 4 

30 7 

00 3 

Falun 

38 7 

‘20 8 

012 

GotlienOuig 

44 4 

20 8 

02 1 

Ctiifle 

40 0 i 

246 

010 

Vcsteivik 

42 8 

281 

014 

Heinosiinu 

371 

20 0 

68 9 

Jbnkoping 

42 7 

23 6 

01 0 

Osteisimd 

3o0 

15 3 

56 4 

Venerstozg 

42 3 

27 B 

01 1 

Onzea 

34 4 

15 8 

68 8 

Skaia 

41(5 

26 0 

00 3 

Stansele 

317 

05 

67 7 

Linkopang 

43 4 

27 S 

0J9 

I'ltea 

33 8 

11 2 

00 6 

Xjkoiaing 

41 5 

30 6 

01 1 

Hapaiancla 

319 

10 1 

69 4 

tskezsimd 

410 

251 

012 

Jockmock 

201 

31 

680 


Fiom the&e iiguies it appeals that, as mentioned above, the 
■chmate is most continental iii the noithein aud mtoiioi jiaits of 
the countiy, espiecially at the two stations of Lapland, Stcnselo 
and Jockmock, while it is moie maiitmie on the coasts Poi this 
reason the isothems foi Januaiy on the Scandinavian peninsula 
aie liiigmfoim The waim sea off Noiway causes tlie peculiaiity 
that the western pai ts of Lapland, although situated at the gieatest 
elevation above the sea, have not so cold winteis as the mloiioi 
parts lound the gieat lakes Still faithei to the east the leinpci 
atiue inoieases again towards the coast of the Gulf of Bothma. 


Thus, foi example, the isotheim of 10° F enteis Lapland fiom the 
uoith ea^t at about 68° N lat , i uns tow aids the south w est ovei the 
gieat lakes as fai as about south of Lake Stoi-Uman, makes 
theie an abiujit bend towazdsthe east, and luiis iii a noith easteily 
duection to llapaianda at the noitheiu extiemity of the Gulf of 
Bothnia The isotheim of 23° F luns fzom the gieat lake of kljpsen 
in Foiway, noith of Chnstiania, to the soutlzein shoie of Lake 
Siljan, Ol almost stiaiglit east, cuives theie to the noith east, and 
itaches the shoie of the Gulf of Bothnia alittle noitli of the mouth 
of Ljusnan Finally, the isotheim of ^30° luns fiom Gothenbmg 
towaidsthe south east to the lake of Asneii, cnivcs towaids tlie 
noith east, and passes Calmai and the noithem paits of the islands 
Gland and Gotland On the summit of the plateau south of Yettei 
the mean tempeiatuie is of couise lowei than both noith and south 
of the xdateau In July the tempeiatuie is almost eoiistant all 
oiei the couutiy With the e\ce])tion of the mteiioi of Lapland 
the mean temjieiatuie vanes geueially between 59° and 62° The 
wannest point is Lmkoping on the xilam of Osteigothind, between 
Lake Yettei and tlie Baltic The most tcmiieiate and most agzee- 
able chmate of the whole countiy is that of the Cattegat coast 
round Halmstad 

A good indication of the clnnate, especially that of the wintei, is Eqni- 
the time duimg which the fieshwatei lakes lemaiii fiozeu We glacial 
have seen thatueaily 
one twelfth of the 
whole surface of 
Sweden is coieied 
with watei, and in 
Finland the nunibei 
of the lakes is still 
gieatci In both 
couutnes the times 
of fieezizig and 
bieakiug up of a 
gieat many lakes 
have been obseived 
for many yems. 

Fiom these data w'c 
can calculate the 
length of the ice 
penotls If those 
penods aio cuteied 
on a diagiam, we 
can diaw out the 
hues of equal ice 
penods, oi the eqiu 
glacial linos The 
aceompaiiymg map 
shows thcBC hues 
foi Sweden and Fin- 
land Fiom it we 
see that the glacial 
penod m the south 
ein jiait of Gio 
countiy is 90 da>&, 
while in the noi th- 
em pait of Lafiland 
it has a duialion of 
no loss than 230 of 
llie 365 days of the 


ice penod than tue castoui The ico noiiod is considoiably length- 
ened on the gieat pilatcau south of Lake Yettei 

Wo have said above that in ceitaiu yeais tlie chmate of Sweden Yana 
is more mautuue, iii otlicis iiioio contmoatal Thus, foi instance, tions of 
the aumul mean Icmpcialiue of Upsala has vaned dnmig the tempera 
last 30 ycais between 43° 2 {1859) and 35“ 0 (1867) The mean tuie 
temiieiatiue of ])ailiculai months vanes of com so in a still IngliDi 
tlegiee, especially duung the wintci , thus the moan tompoiatuio 
of Januaiy 1873 was 34° 3, but of Januaiy 1875 only 12" 2 

The difleionco between the means ol the wamiost mouth and the 
coldest IS the so called yeaily lango of tompciatme In Sweden 
July IS geneially the waimcst aud Febuiazy the coldest month 
The difleicnce between the Januaiy and July lempeiatiues, how 
evei, as given in the foiegoiiig table, will show the ycailv laiige 
appioximatcly It will be seen that this iziciuasos iowauls the 
noith Foi the same latitude, it is gi cater in the intcnoi of the 
countiy than on the coasts 

As IS easily undeistood, the iionodic daily lange of tompoiatiuc 
18 least dunnglho daikost izait ol the year, duung Decemhoi and 
Januaiy, cspiecinlly m the uoilh xiaiL of the country round the 
polai line, and still faiLlicr noith, wlioio it is almost nil Tlio 
mcamangefoi the whole countiy is in Dcceiuboi only 2°. The 


■\eai The western 
lakes of Lapland, 
though the liighei 
in situation, have a 
somewhat shoitei 
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maumiim. occius m June oi July at all stations eveept those of 
ivestem Sweden, wheie it occurs as eaily as May The mean of 
June IS 13“ A curious fact is that lu Noiiland, especially in 
the intenoi, a secondaiy maximum occurs m Match, which some- 
times eren exceeds the summer maximum 
The non peiiodic daily lange of temperatuie, oi the diffeience 
between the monthly means of daily maximum and minimum of 
teinpeiatuie, is as usual considerably greater than the peiiodio 
The diffeience is almost constant for all stations, especially during 
the waimer pait ot the yeai We have, foi the whole countiy — 



ITon pmotln; 

Puiodie 

■Diffeii-nce 

Wintei 

10“ 0 

3"0 

7°0 

Spung 

16“ 0 

11" 2 

4° 8 

Suinmei 

19" 1 

13" 0 

6"1 

Autumn 

11" 7 

6° 3 

5" 4 


Winds The mean duectiou of the winds shows little vaiiation duiing 
dilfeient seasons. Duiiiig the suminei it is west oi west-soiitli- 
west in the south of Sweden, changes to south westm tlie middle 
pait of the countiy, and due south along tlie coast ot the Gulf of 
Bothnia lu winter noith north east winds become compaiatively 
fregueni in the noith pait of the countiy This is explained by 
Bare the diffeience in baiometuc pressuie insuramex and in wmtei In 

meter July the mean height of the baiometer indicates a giadual fall 

along the coast of the Baltic, from 29 828 inches in Calmai to 
29 675 m Hapaianda lu Januaiy, on the othei hand, theie is a 
giadual fall fioni 29 853 in Calmai to 29 718 in Hei nosand, but 
theieaftei a giadual use to 29 834 in Haparanda tJnfoitunatelv 
the isobaiometiie lines for Sweden have not yet been calculated 
with due piecision 

Rainfall The rainfall is gieatest on the coast of the Cattegat The 
annual amount is gieatest at Gothenburg, wlieie it is 32 56 inches 
At Halmstad it is 28 26, and at Yeneisborg, wheie Gota Elf issues 
fiom Lake Venei, it is 30 33 These are the laimest stations of 
Sv\edeii Geneially speaking, the amount of lain diminishes 
aftei wauls as well towaids north and noith west as tow'aids south- 
east The least lain falls ou the one hand in noithein Laiffand, 
■wheie the annual amount is only 15 52 inches, and on the ofchei 
hand m the south eastern ooinei of Sweden, where (at Calmai) 
we have the lowest known lainfall for the whole countiy (12 75 
inches) Between these two ti icts tlieie luns a heltof gioatei pio- 
cipitation fiom Gotheubuig towards the north-east to Upsala, wheie 
the animal amount is 23 28 Even along this belt the amount of 
rainfall diminishes towaids the noitii-east, hut at evtiy point the 
amount is gieatei than to the noith west and south east of it 
The gieatest amount of lam falls m July and August and the least 
111 Pebiuaiy and Maich Thus, for instance, theie fall in Upsala 
duuiig August 2 86 niches and duung Maich 0 99 inches As the 
teinpeiatuie vanes, so does the lamfill foi different yeais 
Thander- The iiumbei of thuiideistoims is small in Sweden compared 
stoims. with the countiies of the south Their number dimmishes as ■ 
does the precipitation fiom south ■west towaids north and east 
From 1871 to 1880 the mean annual numbei of thundei stoims at 1 
each station was 9 5 in Gotaland, 8 4 in Svealand, and only 6 3 in 
Uoiiland In the south then numbei dimmishts lapidly fiom 1 
west to east, fiom 11 on the coast of tlie Cattegat to 8 3 on the 
coast of the Baltic, and only 6 6 on the isle of Gotland The 
thmideistoinia have a distinctly maiked annual and daily peiiod 
They occiu almost always dunug the waimest tune of the yeai 1 
and of the day Duung the above-mentioned ten yeais the least 
uumbei occuired duung the month of Febiuary, only 3, wheieas 
theie occuned lu May 1194, lu Jiiue 3724, m July 4419, in August 
3306, and iii Septembei 1461 As legards the daily period, the 
least numbei, 117, occuued between 1 and 2 am, and the gieatest, 
1704, between 3 ami 4 pm In Gotaland and Svealand most of the 
thuiideistoims come ivitli a south 'westerly wind, inMoula'nd with 
a southeily , foi the whole countiy, the least number come with a 
noitheily wmd 

Hail If the numbei of tluindeistoms is small in S-weden, the same is 
ill a still liighci degiee to be said of then intensity Hail, whidi 
on the Continent causes such immense damage to the giowing 
ciops, is lare in Sweden, and often qiiite haimless In the south 
of Geimany about 2 pei cent of the ciops aie annually destioyed 
by hail At Magdeburg the damage is 0 9 pei cent , at Beihn 0 6 
to 0 7 pel cent , but iii Sweden only 0 06 pei cent (H H H ) 
Geology Qaohgy —The fuiidaiiiental rocks of Sweden belong to the 
Azoic 01 Pie-Canibnan foiraation, and consist of crystalline loeks 
Three gieat divisions of this foimation may be di&tmgiuslied, — the 
gioy gneiss, the led non gueiss, and the gianuhte 
The gicy gneiss iiilcs m the noithem and western parts of the 
eouuiiy, from West Hoiiland dovin to the piovince of Calmai 
The lock lias a pievalent giey colour, and contains as chaTaetenstic 
mineials garnet and in some paits giaplute 
The led non gneiss pievails in western Sweden iii the piovinces 
of yermland, Skaiaborg, Elfsboig, and down to the piovmee of 
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Cliiistianstad The foimation is veiy uniform lu its cliaiartci, 
the gneiss having a led coloui and containing small granules of 
magnetite, hut, neveitheless, not a single non mine belongs to 
this legion The led gneiss contains lu many places beds or 
masses of hypeiite 

The gianuhte, also called emite and Imllcflinta, is the most 
impoitant of the Pie Cainbiian foimation as it contains all the 
metallifcious deposits of Swedoii It pievails m the middle pait 
of the countiy, in the jirovinces ot Veimland, Kopjiaibeig, 
Vestmanlaiid, and Upsala It ocems also in some paits ol the pio- 
Vinces ot Osteigotland, Calmai, and Kionobeig The mam lock in 
tins legion consists of lulicflinta, a kind ot veiy compact and fine 
giamed mixtuie of feldspai, qnaitz, and mica, often giaduating to 
mica schists, quaitzite, and gneiss With these locks aie otten 
associated limestones, dolomites, and maihles containing seipcntine 
(KolmAiden) The metallileious deposits have geneially the foi m 
of beds Ol layeis between the stiata of graniilite aud Lmestones 
They are often highly contoited and dislocated 

The lion mines occm imbedded in nioie or less finegrained 
gneiss or gianuhte (Gellivaaia, Giangesbeig, Noibeig, Stiibcigj, 
or sepaiated fiom the gianuhte by masses of augitic aud 
amphibolous minuals [gromht) ii) , as in Peisberg and Eoidmaik 
Sometimes they are suiiounded by lialleflinta and limestone, as 
at Dannemoia, Langban, Pajsbeig, and then cauy manganifeioiis 
mmeials Aigeutiteious galena occuis at Sola in lunestoue, 
suirounded by gianuhte, and at Guldsmedshytta (piovince of 
Oiebio) m dark lialleflinta Coppei pyiites occurs at Fahm 
in mica-sclusts, surrounded by hallefliiita Zinc blende occurs in 
laige masses at Ammebeig, neai the uortliein end of Lake Yettei 
The cobalt oie consists ot cobalt glance (Tuuabeig in the piovince 
of Sodeimaulaiid) and of liuiieite pit Gladlianmiai, neai Yesteuik) 
The nickel oie of Sweden is magnetic jiyutes, containing only a 
veiy small peicentage of nickel The magnetic pyntes occuis 
geneially imbedded in dioiite and gieenstoues In the evidently 
most lecent division of the gianuhte occurs clay slate (at 
Giythytta in the piovince of Oiebio) 

Laige masses of gianite aie found in many paits of Sweden, 
and foim extensive inassifis as in the piovinces of Kionobeig, 
Oiebio, Goteborg, Stockholm, iic Sometimes the granite gradu- 
ates into gueiss , sometimes (as noith of Stockholm) it encloses 
laige angular pieces of gneiss In many paits oE Sweden occur 
greenstones, as hypeiite, gab bio (aiioilbite-gabbio at EAdiiianso in 
the piovinco of Stockholm), and dioiite, tke last often foiming hods 
between the stiata of the gneiss 

The Caiubuan foimation occuis geneially associated with the 
Lower Siluiian, and consists of many divisions The oldest is 
a sandstone, m ■which aie found tiaces of woims, impiessions of 
2Icdusm, and shells of Linyula The unpei divisions consist of 
bituminous limestones, clay slates, alum slate, and contain numer- 
ous species of tnlohites ot the piieia TaiadoMdes, Oonoaoryphe, 
Agnostus, Splwiiophthahnus, Fdtura, &a In Gland and north 
of Siljan axe found beds with Oholus 

The Lowei Siluiiau consists of the followung divisions —(1) beds 
wuth Ceratoptjge , (2) schists with Giaptohtes , (3) large beds of red 
aud giey limestone (200 feet in tliickness) containing Magalaspii, 
and OHlmaiaMes This limestone is laigely used as building 
raateiial , (4) slates with Tnmicleios , (5) slates with Braclnopods , 
(6) slates with Giaptohtes The Cambiiaii and Lower Siluiian 
stiata oecui scatteied in seveial places fiom Tester botten down to 
Jemtland (aiound Stoisjon), and in the piovinces of Sknaboig, 
Elfsboig, Oiebio, Osteigotland, and Chiistiaiistad The whole of 
the iblaud of Olaud consists of these stiata The stiata aie in 
most places veiy little distiubed, and loim lioiizontal oi slightly 
inclined layeis They aie, south of Lake Yenei, capped by thick 
beds of euiptive diabase (called trapp) Hoith ot Lake Siljan 
(province ot Koppaibeig) occui Lowei Siluiian but not Cambiiaii 
stiata, which have been yqij much dislocated The Upper 
Siluiian has m Sweden almost the same chaiantei as the '\Tenlock 
and Ludlow foimation of England The island of Gotland con- 
sists entirely of this formation, which nocuis also in some paits ot 
the piovince of Ohiistianstad In the western pait of the pi ovince 
of Koppaibeig aie extensive deposits of sandstone, sepaiated by 
beds of diabase, and seemingly of tlio same age,— the Middle 
Silmian, — ^but no fossds have been found in them In the vicinity 
of this sandstone region are laige beds aud massiffs of poiphyiies 
Theie aie still two sets of stiatilied, not fossihfeious, deposits, viz , 
in the piovince of Elfsboig (foimation of Dalslaud) and aiound 
Lake A^ttei (foimation of Yismgso) The Dalaland foimatiou, 
which attains the tliickness ol 6000 to 7000 feet, consists of con- 
glomerates, chloiite schists, quaitzites, and mica schists The 
Visingso foimation, 800 to 1000 feet in thickness, consists of sand- 
stones, clay-slate, &c In the western and noitliein alpme part of 
Sweden, neai the houndaiies of Noiway, the Silmian strata aie 
eoveied by ciystalline locks, mica schists, quartzites, &c , of 
an enoimous, 'thickness These locks foim the mass of the high 
mountain of Aieskutan, &c 

The Tiiasbic founahon (Ehietic division) occurs iii the noitliem 
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pa.it of tile province of Malinoiitis Tiiih foimation consists paitly 
of sandstones vitli impiessious of plants (cycads, feins, &c ), and 
paitly of clay beds with coal 

The Gietaceous formation occurs in the provinces of Malmohus 
and Ghiistianstad Also soma spots of this foiniation aie tound in 
the province of Blekmge The Cretaceous hedi, of Sweden belong to 
the most recent di vision of the Gretaeeous foimation (chalL and dan- 
len) In man) paits it has all the chaiactenstics of a coast-deposit 

The most lecent deposits of Sweden date fiom the Glacial and 
Post-Glacial peiiods At the heginiung of the Glacial peiiod the 
height of Scandmai la above the level of the sea was gieatei than at 
piesent, Sweden being then connected with Denmaik and Germany 
and also across the middle of the Baltic with Russia On the w est 
the hfoith Sea and Cattegat were also dry land On the elevated 
paits of this laige continent glacieis vv eie formed, which, pioceeding 
downwaids to the lovvei levels, gave origin to laige sti earns and 
iiveis, the abundant deposits of w'hich loimed the dilu\:al sand 
and the diluvial cky In most paits of Sweden these deposits 
weie swept awny when the lee advanced, but in Skdne they often 
form stili, as in noithein Geimany, veiy thick beds At its inavi- 
miim the inland ice not ouly coveied Scandinavia but also passed 
over the piesent boiindaues of Russia and Geimany When the 
climate became less seveie the ice slowly receded, leaving its moi 
allies, called iii Sweden h osdetislsra and hosste.isgnts Swedish 
geologists distmgiush between hottenguis {bottom-gravel, bottom 
moiauie) and oidmaiy Irossg) Msfteimnial and side moiamc) The 
foimei geueraily consists of a haid and compact mass of lomided, 
ECiatohed, and sometimes polished stones fiimly imbedded m 
a powdei of crushed lock The lattei is less compact and con 
t-anih angulai boulders, often of a coiisideiable size, but no powdei 
Of latei oiigin than the kiosstensguis is 7 nllsteiisgnis {qiav&l 
of lolled stones), which often foi ms nan ow laiiges of hills, many 
miles m length, called asai, iimmng geiieially, independent of the 
relief of the countiy, in a 1101 th and-sonth dnecton 01 towaids tho 
south east They aie of the same natnio as the kames and eskeis 
m Iielaiid and Scotland, and consist of lolled pebbles and sand 
It IS veiy piobable that these S^ai weie foimed on the bcitom.s oi 
uveis which cut then way in the inland ice Duimg the disap- 
pearance of the gi eat inland ice laige masses of mud and sand weio 
earned by the iiveis and deposited m the sea These deposits, 
known as glacial sand and glacial clay, covei most paits of Sweden 
south of the 2 >iovinces of Kopparberg and yeimlaiid, the moie ele- 
vated portions of the piovinces of Elfsboig and Kionobeig ciccjited 
In the glacial clay shells of Yoldia mdica have been met with m 
many places (e g , neai Stockholm) At this epoch the Ifoitli Sea 
and the Baltic wcie connected along the line of Tenei, Yettei, 
Pljelmai, and Malm On the othai side the White Sea was con 
nected by Lakes Onega and Ladoga with tho Gulf of Tiiiland and 
the Baltic In the deptlis of the Baltic and of Lakes Veuei and 
Tetter tlieie actually evist animals w’hicli belong to the arctic fauna 
and are lemnants ot the ancient ice-sea The glacial clay consists 
geneially of then daikei and lightei colouieil layers, winch give it a 
stuped appeaiance, foi winch mason it has often been called JimTfiig 
leia (stuped clay) The glacial clay of the Sihuian regions is 
generally noli in lime and is thus a mml of great feitility Tho 
deposits of glacial sand and clay are found in the southein pait 
of Sweden at a height laiiguig fiom 70 to 150 feet above the level 
of the sea, but in the niteiioi of the courtiy at a height of 400 feet 
above the sea 

On the coasts of the ancient ice sea, in which the glacial clay 
was deposited, theie were heaped up uiaoscs ot shells which belong 
to species still extant around Spitvbeigen and Gieenlaiid Most 
lenownod among these shell-deposits aie the Kaiiollhackarne near 
ITddevalla With the melting of the great ice sheet tlie climate 
became mildei, and the southern pait of Sweden was coveied with 
sinnbs and plants now found only in the noithein and alpine paits 
of the countiy {Sedix polans, Dnjas oclopctala, Betula 71 am, &c ) 
The sea launa also giadually changed, the aictic species migiatmg 
noi thward and being succeeded by the species evistmg on the coasts 
of Sweden The Post Glacial peiiod now began Sands (mosaTid) 
and clays (aherlera exidfiiciislcia] contuiued to be deposited on the 
lowei paits ot the countiy They are geneially ot insignificant 
thickness In the shallow lakes and enclosed bays of the sea theie 
began to be foimed and still is in couise of foimation a deposit 
known by the mmaggtija, chaiaetenzed by the diatoraaceous shells 
it contains Sometimes the gyttja consists mainly of diatoms, and 
IS then called dergmgol The gyttja of the lakes is geneially coveied 
ovei by peat of a latei date la many of the lakes of Sweden theie 
is still 111 jnogie&s the foimation of an non 01 e, called ymiahi, 
feme hydi oxide, deposited m foi ms resenibhug peas, coins, &o , 
and used foi the manufacture of non ^ (P T 0 ) 


1 Tliogoolog) of Sweden has been woihecl out piineipallyhyllisingei, Fraselles, 
Eidmann, Tomeholini, and otlieis A systematic geological suivey of Sweden 
■was set on foot hy the Govoinmetit m 1S68 1 lie geology of the fosslllfei ousstrata 
of Swedon Ims heen elaboiatecl chiefly by Hilssoii, Angelin, Llnnaiason, Lind- 
strom, Nathoist, and otlieis, and that of the Glacial and Post Glacial peilods hy 
Sefstiom, Von Post, Toieli, and otheis 
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Floia —Of the whole aiea of Sweden about 132,000 square miles Flora 
are covoied with wild vegetation This may be broadly divided 
into five diffeient soits, viz , the forest, bush, marsh, heath, and 
prairie vegetations, ot which the fiist-mentionecl covei s by fai the 
largest aiea, 01 upwaids of 40 per cent of the whole suifaco of 
Swedeu In the noithein pait ol the countiy the fii {Pmius 
syhesti is) and the pme {Pmits Alies) aie the piedominating trees , 
south of Dal £lt the oak {Queicus pechtmdata), and in the 
sonthein and south western, provinces the beech [Fagus sylvatim), 
aie, togethei with the tu and pme, the foiest-foimmg tiees 
Bemdes these, theie axe two species of hinh [BHula ie7 7iiLosa and 
B oclo 7 uta), which foim consideiablefoiests The bush vegetation 
deiives its charactei fiom various species of Saha., Fiihis, and. 

Bosa, from Ptwiviis spinosa and seveial other species The maish 
vegetabon is composed of some low hushes, of Cyperacm, 
G.aiiwvRS, and a small number of dicotyledonous and large floweied 
monocotyledoaous plants The heath vegetation consists piinci- 
pally of sociaUWcflcc^, especially heathei {Callunco vulgans), and 
the praine vegetation of a consideiable vaiiety of plants 

The Swedish phanerogamic floia is angiospermous, with about 
thiice as many tlicotyleilonous as monocotyledonous plants The 
g} mnosperiiis aie only about 0 25 pei cent of the sjiecies of the 
flora Its laigest families aie (in the oulei of uumhei ot species) 

— Composites, OTUiimiess, Cypsi aeoos, Ci mifsi as, Papthonaeess, 
Eosaceee, Personate, MmmculaceiB, UmhelUferiB, Alsmacess, 
Lalmtss, and 0]chide<£, the fiist named being lepreseuted by 
160, the last named by 38 species The numbei of families lepre- 
sented amounts to 99 The laigest genus of the floia is Oarex, 
with 88 species Moie than 250 geneia are lepiesented by only 
one species each The whole numbei of plmneiogamic species 
now known in Svv eden is 1 476 Of these only a veiy small numbei 
can be supposed to have oiigmated in the countiy, the gieatest 
numbei have immigiated fiom the south 01 east attei the Glacial 
period, or have been mtioduced in one way 01 anotliei by man 
Among the immigiated species about 400 aie moie 01 less geneially 
spread ovei the polai coiuitiios of tho present peiiud, 01 aie to be 
found in southein countiies as alpine plants Tho gieat mass of 
these Glacial plants, the eailiest inhabitants of the countiy, aie 
confined to the noithein paifc ol Sweden, a sniallei nnmbei are 
also to be found, 01 aie only to bo found, 111 tho south and in 
paiticulai localities, a laigei numbei— about 70 species— aie 
abundantly distiibuted ovei the whole countiy 

Tho Glacul jilants iveio followed and snpeisedod paitly by sub- 
aictic Ol subglaeial species Of these tho Swedish floia has about 
300, ot which 50 are abundantly spread over the countiy, and 80 
are pietty generally and abinulaiitly distubuted. Tho piincipal 
mass of the icmainnig species of tho floia have iminigiatod in tho 
same peiiod as the one, and have spioad ovei tho countiy soutli of 
Dal Elf, Ol also to the piovmces immediately to tho 1101 tli of tins 
iivei , some aie outlying steppe plants , some have cnieied with 
the beech, tho last immigiated loiost tiee of Sweden , and a small 
numbei of species, now limited to tho west of the countiy, have 
possibly enteicd dining a pioiiod befoio that of tlio bccch, when 
the climate was vvaimei and moistei than at piesent (F R ) 

Fmcm — Aftei the close of the Glacial ])cnod a twofold immigia- Fauna, 
tion of animals oceuned, — fiom tho south west tbiough. Denmaik, 
and from tho uoitli east thiough Finland Ol the existing fauna, 
many species aio widely siiieau Esjiecially m tho noith wo Inid 
boioal ciicumpolai foinis (wild leindcei, glutton, aieiic fox, 
ivtaiimgan, several buds of pney, Gialla., and aquatio buds) 

Otheis, such as tho leai, the wolf, tho fox, the magpie, &c , aio to 
be found onlyni the Old Woild, but aio icjnesontod in Amoiica by 
foims leseniblmg them so luuUi as to bo logaided by many as only 
local vaueties Many of tho coiuinonost species, e g , the sipiiucl, 
the woodpeckeis, the ciow, most of the .singing biuhs, &c , though 
wanting in tho FTevv Woild, aio distiibuted over Em ope and. pvaits 
of noithein Asia 

Besides these wo find also .specially castoin, sonthein, and 
western foims, which hare immigrated fiom widely sepaiated 
regions Tluia, tho noithom liaie, Zepus twiidus, piopoily an 
inhabitant of Russia ami Siboua, but also to bo found m tho 
naoiintaiuons tiacts of coiitial Einopo, is conmion in most parts 
of Sweden, while tho Euiopcnii lime, Ziptis eiC70]m{s, which is 
spieadover ceutial and w ostein Eiuopo, and is also to bo found 
in Denmaik, is wanting Most of the lield-mico, and many birds 
which have an exclusively eastcui laiige, have immigrated fioin 
Sibeiia Among mammals, which neaily all belong to Eiuope, 
may bo mentioned the roc deei and tho red-door, tlio doimouso 
and the hedgehog, tho last-named is common in cential and 
southein Sweden The oik is conauleied to have immigiated fiom 
tho south 

Not veiy long ago tlie boar, lynx, and wolf wBie common in all 
the forests of noithein and cential Sweden, hut thear numbei has 
lajiidly decreased duiing the last fifty yeans The bear is now 
confined to the wildest mountain and forest logions of Noirknd 
and Kopparheig Ian The wolf was formerly common thioughout 
the countiy, and between 600 and 600 weio killed aiinimlly fifty 
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years ago How tlie number is only 30 to 40, and it is to be found 
almost exclusirelj in the mountain regions of Horriand The lynx 
IS also being exterminated , it is still found m the greater part of 
nortliein and cential Sweden, at least as fai south as Lake Vener 
On the other band, foxes have of late incieased, at least m certain 
parts of the country, and are common ever} where The glutton 
also IS by no means raie in the mountain regions of Lapland The 
destruction of cattle caused by beasts of piev, especially in the 
north, IS not inconsideiable, the loss being estimated at about 2500 
remdeei and fiom 9000 to 10,000 sheep and goats annually 

Hot without influence on the number of the smaller beasts of 
prey are the singular nngmtions of the mountain LEMJII^a 
(o' V ), which has its home on the higher mountains above the tiee 
limit, whence in certain yeais it migiates in countless numbers to 
the lowei forest regions and lowlands, doing great damage to the 
vegetation wheiever it goes After the last migration in 1883 the 
number of the foxes was found to have incieased in the regions 
through which the lemmings had passed 

Of eatable game the elk holds the fiist place It has increased 
in numbers and lauge of late years, and is pietty common in the 
forest tiacts of central Sweden The loe deei, -nhich has its proper 
home in the southmost parts of Sweden, has also increased of late, 
and has been seen as fai north as Oieino Ian and Vestmanland 
Haies occm in gieat abundance Seals aie found lound the coast, 
'theyaiG hunted chiefly in the Baltic and the Gulf of Bothnia 
Besides the larger beasts of prey, martens, weasels, otters, and 
squirrels aie hunted foi the sake of then skins, but not to any 
great extent The beavei is now piobably extinct Some of tlie 
mammals (the bat, hedgehog, dormouse, badgei, beai) hiheinate , 
most of the other animals aie m wintei eoveied with a tluckei 
coat of hail, and some change then colour to white oi giey 

The wood giouse is the most valued winged game Its favouiite 
haunt IS the great lone foiests Although it has been ohhged to 
retreat befoie advancing cultivation, it is still pretty common in 
suitable places Moie numerous and almost as much liked is tlie 
black giouse, winch has somewhat the same distribution as the 
wood-grouse, but is less particular in the choice of its diode In 
the foiests of cential and especially of northern Sweden the hazel- 
grouse is numeious in many places, and on the mountains above 
the tree limit the ptaimigan is common eveiywheie In the birch 
and willow regions we hnd the wiUow ptaiimgan, which above the 
snow Ime is superseded by the common ptarmigan In winter a 
great deal of game is exported from Horriand to the southern 
proTinees The paitridge, piobably introduced about 1500, with 
difficulty endures the lude climate of Sweden, aud gieat numbeis 
often peiish m wmtei foi want of food Still it is distributed all 
ovei southern and central Sweden as far north as Jemtland, and 
of late its numbeis have increased The number of woodcock and 
snipe IS, like that of Qialls& m geneial, deoieasing Humeious 
sea-fowl are found on all the coasts Some aie killed and eaten, 
hut as a lule they arc not much lelished Their eggs are collected 
for food by the lubabitants of the seaboard The eidei duck is 
common on both coasts Among the birds of prey the hawk is 
the most destiuotive and the most hunted The gyrfalcon and the 
golden eagle ire found m Hoirland and Lapland, and the sea-eagle 
throughout the country, especially on the coasts Some kinds of 
felcons and owls are veiy common, the latter especially in north- 
ern Sweden In the interioi the most cliaractenstic birds are 
swallows, sparrows, the buds of the crow family, and the smging- 
birds, among which the laik, the chaffinch, the thrushes, and the 
many species of Sylvia aie most noticeable The northern mghtin 
gale IS rare in sonthern Sweden The cuckoo is heard everywheie, 
especially in the foiest regions The mute swan is found in gieat 
numbeis in a few places in southern and central Sweden The 
whoopei swan fiequents the marshes and lakes of Lapland The 
white stork is found in Skflne and Halland, and herons aie found m 
great numbeis heie and tbeie in Sktoe and Blekinge Cianes are 
distnbuted all over the countiy Ohaiaoteustie of the wild foiest 
tracts of Lapland is the Sibeiian jay Upwaids of 250 species of 
buds may be consideied as belonging to the Swedish fauna, most 
of them birds of passage, scarcely 40 lenlaimng ovei wintei in their 
summer lesorts In spnng and autumn Sweden is visited by great 
flocks of the buds of passage of the extreme north, especially geese 
and snipe 

The reptiles and amphibians are few (3 snakes, 3 lizaids, 
11 batrachians) 

Fisheries The Swedish uveis and lakes are geneially well stocked with 
fish The objects of capture aie chiefly salmon, eel, pike, different 
species of peich, burbot, and several species of the Sahnomds& and 
Oypnmdm The annual income fiom the flsheues m the lakes 
and riveis amounts to upwaids of £135,800, of which the salmon 
fisheries alone y leld £42, 000 Of still greatei importance, of couise, 
are the sea-fisheries In the end of last centiuy the heinng fisheiy 
in the “skargSud” of the west coast was the most important in 
Em ope, and it is estimated that in one year 1500 millions of 
heinngs were taken Somewhat latei, honevei, the gieat shoals 
disappeared for a long time In 1877 a new eia began in the his- 
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tory of the west coast fisheries, the take that year being 1,230,000 
cubic feet Since then the herring has letuined eveiy yeai in 
greater or smaUfir numbeis Theie are also captured on the same 
coast flat-fishes and cod fish, mackerel, and sprats The annual 
produce of the sea fishery of the south and west coasts is valued at 
about£lll,000 A smaller variety of the heirmg is found in great 
abundance on the east coast In the Sound it is still 11 inches m 
length, in the Baltic only 6 oi S inches. This vanety is called 
“stiomming,” and is the object of an important fisheiy, annually 
bunging m moie than £175,000 About 140 kinds ot fishes are 
constantly fonnd in Sweden or along its coasts Of these nearly 
100 belong exclusively to the sea, and up v aids of 10 are to be 
found both in salt and fiesh uatei The lemainder are pioperly 
freshwater fishes, hut many aie found in the biackish water ol the 
Baltic coasts Here we find peich, pike, Ac , by the side of purely 
saltwater fishes, as the “stiommmg,” the flat-fish, &c 

The species of Scandinavian insects numbei at least 15,000 
notorious among these aie the Lapland gnats The ''skarg5.id'' 
of the west coast has a rich fauna of lower marine animals, partly 
forms of hoieal and aictic descent, partly immigiants from the 
south The Eoyal Academy of Science has here a zoological 
station, Kiistmebeig, fox the purpose of scientifically examining 
the manne fauna 

Compaied with the fauna of the west coast, that of the Baltic is 
extiemely poor It consists pai tly of Eui opeaii boi eal fo’ ms, which 
have iramigiated fiom the west, partly of fieshwmter foims, which 
have been able to live in the brackish watei But other types 
also occui, which, though sparingly represented, aie of the greatest 
inteiest to the natuiahst,— namely, certain dwarfed forms,— two or 
thiee species of fishes, some ciustaceans and other lower maiine 
animals, belonging to a pmelyaictic fauna, which have immigiated 
when the Baltic duiing a part of the Glacial period communicated 
with the White Sea They aie wanting on the south and west 
coasts of Sweden, but aie found in the Aictic Ocean Some of 
them, the foui Imined cottus and some ciustaceans, aie found in. 

Lake Vettei aud some other lakes of cential Sveden, whithei they 
had come when these lakes foimed part of the arctic sea, they 
have since been shut in and have snivived both the climate and 
the altered composition of the water The aictic “vilcaie” seal 
(PJiocafietida), which is common m the north part of the Baltic but 
IS not found on the west coast, and which is also found in Lake 
Ladoga, Lake Onega, and some lakes of Finland, is also considered 
as a survival of the fauna of the Glacial peiiod On the west coast 
lobstei and oystei &heues aie earned on, the foimei being very 
productive The common mussel is abundant, but in Sweden is 
only used as bait for fish The ciayfisli is common m many places 
in central and southein Sweden Pearls aie sometimes found in 
the freshwater mussel Margmtana mrganttfsra, which is met with 
all ovei the countiy (A WJ ) 

Extent and Population —Sweden takes rank among the largei Area am 
countnes of Europe It contains 170,712 60 English square miles, popula- 
of which area 3,517 29 square miles are occupied by the large lakes tion 
Yenei, Tetter, Malar, and Hjelmar, leaving 167,195 31 square 
miles, distnbuted among the counties as shovn in the following 
table, which gives the aieas and the estimated population m 1885 
of the different administrative divisions (the capital Stockholm 
and the twenty foui “Ian” or counties) into which the kingdom 
IS divided — 


Un 

SquBie Miles 

Population 

Stockholm (city) 

12 65 

215,688 

Stockholm (ruial) 

3,008 45 

148,841 

116,406 

ITpsala 

2,052 75 

Sodeimanland 

2,630 64 

150,032 

Osteigotland 

4,272 88 

267,842 

197,392 

Jonkopmg 

4,440 51 

Kionobeig 

3,841 51 

168,881 

Calmai 

4,439 06 

240,507 

Gotland 

1,202 97 

52,570 

Blekinge 

1,164 09 

140,071 

Chustian&tad 

2,506 97 

226,787 

Malmohus 

1,847 02 

358,178 

Halland 

1,899 45 

136,973 

Gotehoig (Gothcnhuig) 

1,952 51 

281,001 

Elfsboig 

4,948 15 

282,335 

Skaiaborg 

Teimland 

3,283 13 
7,345 73 

253,467 1 
259,958 

Orebio 

3,502 88 

182,518 

Testmanland (Vesteids) 

Koppaibeig 

2,623 14 
11,420 8 
7,418 70 

132,056 

194,291 

Geiioboig 

191,223 

Testernonland 

9,519 92 

184,884 

93,091 

Jemtland 

19,603 6 

Testerbotten 

21,942 4 

113,541 

Hoiibotten 

40,315 5 

96,241 
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SWEDEN 


[statistics. 


The population has lon^ heen steadily increasoig In 1750 it [ 
ainoiinted. to 1,763,368, in 1800 to 2,347,303, and in 1850 to 
3,482,541 The census of December 31, 1880, letiirneil the num 
bei as 4,565,668 (2,215,243 males, 2,350,425 females), and at the 
end of 1885 the population was estimated at 4,682,769 (2,273,861 
males, 2,408,908 teiinles) 

It will be seen that Sneclen is sparsely peopiled fthe ayerage for 
the whole countiy being only 28 mhabitauts to the sijuaie mile), 
and that the popiiilation is \eiy unevenly distubuted,— ilalmoliiis 
lin, nhich lies laitliest south, conntiig 193 piersoiis to the square 
mile, ylieieas hTonbotten, farthest to the noith, and by fai the 
laigest eount}, has only 2 4 

The mban population as late as 1884 amounted to only 777,857 
(the luial amounting to 3,866,591) The towns aie in geneial 
small Except Stockholm (215,683 inhabitants in 1885), only liye 
towns — Gothenbnig (91,033), Malmo (44,532), Monkoping (28,503), 
Getle (20,753), and tJpsala (20,202)— had in 1885 moie than 20,000 
inhabitants 

The average nnrabei of mainages pei 1000 inhabitants was for 
each of the years 1751-60 9 09, this piopoition has giadually 
diminished since, haying been 7 60 in 1851-60 and 6 81 m 1871- 
80 The yearly average of living childieii boin fioin 1871-80 was 
133,730, and the jeaily aveiage of deaths 80 140 The yeaily 
aieiage of deaths to 100 inhabitants foi 1751-1815 was 2 71, 
this niimbei has since been almost constantly decieasing, the 
avenge foi 1861-60 being 2 17, and foi 1871-80 1 82 Imniigia 
tion and eraigiation till compaiatively recent times had little in 
Alienee on the munbois of population, but the httei yeais of the 
decennial peiiod 1860-70 caused a change m this lespect The 
nainbei ot emigrants, which as late as 1867 amounted to little 
iiioie than 9000, inoieased duiing 1868 to 27,000 and duiing 1869 
to 39,000 Diiung the jeais that followed theie was a considei- 
able decioase, but towards 1880 the number of emmiauts again 
lapidly incieased, and in 1882 this amounted to upwauls of 50,000 
The figuie for 1884 was 23,560 Immigiation, on the conhuy, 
continues to be insignificant The annual aveiage of iramigiauts 
foi 1875-84 was 3333 

The inhabitants of Sweden belong almost exclnsivoly to the 
Scandinavian race The pnnoipal exceptions aio the Finns (in 
ISSO about 17,000), who chiefly inhabit tlie noitli eastein pait of 
the county of lloubotten, the Lapps (in 1880 about 6400), spread 
over an aiea of about 44,000 square miles m Lapland and Jemtlaiul, 
and the Jews (m 1880 about 3000) 

AgncuUure — Agiioultuia is the piincipal industiy in Sweden 
The nunibei of poisons gaining then livelihood by this occupation 
and those immediately depending on it was 2,342,000 in 1880, 
and the value of the liaivest in 1884 was estimated at about 
£25,600,000 sterling of winch the giam-liaivest made £14,800,000 
Fiom 1840 to 1880 the export of grain (including meal, &c ) ex 
ceccled the impoit, but this lias not been the case since 1881, 
while, on the otliei hand, the expoit of dauy pioduce has mean 
while iiici eased 

jVms —Sweden is rich in minerals, especially iion-oies, and 
the Swedish non is celebrated foi its good quality In 1884 626 
non mines weie woikeil, the joint pioduce of which amounted to 
922,310 tons The mauufactmo of east non amounted to 416,958 
tons, that of bar non to 267,634 tons, of steel to 66,329 tons, and 
of liardwaia to 43,226 tons The coppei dining the same yeai 
amounted to 650 tons, and the silvei to lathei nioie than 4000 Hi 
Pit coal has been found only iii Malmohus Ian, and even tlieio 
111 small quantity compaied to the consumption of the connliy 
The produce of the coalmines was in 1884 not moiothan 7,277,000 
eubic feet, whereas the impoit of coal amounted to 52,650,000 cubic 
feet 

Fonsls —A great part of Sweden is, as was above mentioned, 
covered with foiests Most of these aie the property of private 
poisons 01 jomt-stock companies, hut the Govcinmcnt also possesses 
large foiests, the value of which was in 1884 estimated at about 
£2,400,000 The forest pioduce laiihs among the principal articles 
of expoit fiom Sweden 

Maniif actum ~lt was not till 1854 that Sweden completely 
bloke with the pie existing piotectionist system and adopted the 
punoiples of free tiade Since 1860 theie has been no prohibition, 
and impoit duty is in general low The value of the maimfactnies, 
winch as lata as 1850 was estimated at only £2,000,000, was foi 
1883 comimted at moie than £10,600,000 

Qominem —The united value of the expoits and impoits of 
Sweden W'as estimated for 1850 at little moie than £4,000,000, 
wheieas in 1884 it was something over £31,000,000 (impoits about 
£13,000,000, exports about £13,000,000) The pimcipal ai tides 
of expoit weie— timber and wooden wares, £6,747,000 , meUls and 
liai dwaie goods, £2, 667,000 , giain (including meal, &p.),£l,307,000 , 
animal food, £1,081,000, live animals, £652,000, paper and 
statioiieiy, £584,000 The pnnoipal aiticles of impoit duiing 
the same year weie— cotton and wooUoa raanufactmed goods, 
£3,012,000, colonial products (coffee, sngai, ic ), £2,309,000, 
gram and meal, £2, 268,000 , mineials (principally coal), £1,479,000 , 


metals and haidwaie goods, £1,308,000 , cotton, wool, &c 
£1,125,000 , animal food, £1,036,000, ships, carnages, machines, 
instruments, &c , £807,000 , haii, hides, bones, horns, and other 
animal substances, £784 000 , tallow, oils, tai, gums, and similar 
substances, £782,000 The aggregate huiden ot vessels entenng 
fiom and dealing to foi eignpoits w'as 868,827 tons in 1860, 5,388,085 
tons in 1884 The estimated value of the expoits to the United 
Kingdom duiing 1884 was £6,229,000, to Denmark £1,848,000, 
to fiance £1,073,000, to Geiniany £1,008,000, and to Norway 
£604,000, while the impoits flora Gieat Biitain and Ireland 
leached £4,952,000, from Gciniany £1,947,000, flora Denmaik 
£2,932,000, fiom Russia and FinlaiKl£l, 881,000, and fiom Noiway 
£1,225,000 

llailiMys, Posts, and Telegraphs —The length of the lailvvays in Railways 
Sweden is veiy gieat in piopoitiou to the population In 1884 
the total length was 4194 miles, of which 1437 miles belonged to 
the Goveinment and 2657 to 76 piivate coinpaiiics The postal Post- 
system is lemaikably well oigaiiized In 1884 the nurabei ot post Office 
offices was 1965, thiough wludi 46,533,627 inland letters, post 
caids, post-office oideis, newspaper and book packets, Ac , w eie foi- 
wanleJ, and 5,507,770 to and 6,511,248 fiom foreign countries 
The telegiaph system is also in a very flnniislmig condition The Tele 
total length of the telegraph wiies m 1884 was 12,969 miles, and graphs, 
the mimbei of messages loiwaided was 1,178,959 

Education —With, legaidto education Sweden occupies a veiyEdiica 
prominent place Piimaiy education is compulsoiy foi all the tion 
diildicn of the ronntiy, and this piinciple is so stnctly applied 
that m 1884 out of 733,329 childien of school age only 15,143 
weie not undei tuition To supply tins piiraaiy inslimtion theie 
aie 9925 national schools of Jiffciont kinds, with 5216 male tencheis 
and 6832 female teaeheis (1884) Foi liighci educational pui poses 
theie me 96 public schools (1885), of three grades, with 14,617 
pupils, and two umveisities (Upsala with 1821 and Lund with 827 
students) In Stockholm theie is, besides, a medical faculty, the 
Royal Caioline Medico-Chuurgical Institution A iioe nmvcisity 
IS m C0111S6 of formation, foi which large sums have been given 
by puvate peisons Theie are a largo numbei of Government 
schools foi the mihtaiy and naval sci vices, foi the technical sciences, 
foi metalliugv, agiicultnie, nautical science, and foi the blind and 
tlie deaf and dumb All mstiuction at the national schools, the 
public schools, and the univeisilios is fioo 

Religion — Clnistnnity was intioduced into Sweden about the Religion 
rauth centuiy, and was generally piofessed by the twelith The 
countiy adopted the doetiiiics of the Eefoimatioii duiiiig the loign 
of Gustavus Vasa The national chmch, established by the lesolu 
tion passed at Upsala in 1593 {U^mh mote), is Lutheran The 
countiy IS divideti into 12 bishopuos {stift) The bishop of Upsala 
IS aidibisliop of Sweden In 1880 the numbci of dissenters was 
21,234, of whom 14,627 weie Baiitists, 2993 Jews, 1691 Methodists, 
and 810 Roman Catholics 

Aimy and Kawj — The land defences consist partly of a stand Airay. 
mg aimj, partly of a uiilitia The foimoi is loi the most part 
founded on the so called “mdclningsvoik,” an institution dating 
iiom the time of Sweden’s gieatness, which makes the soldier 
a settled faimer This foice compiisos about 40,000 men Tbo 
militia compiisos (since 1885) all males botw’een twenty one and 
tliiity two wears of ago The tunc of dull foi the nnlitia is only 
foity two days, extending ovei two years 

The navy, with a permanent jiorsoniiel (also for tho most pait Navy, 
founded on tho “ indelmiigsvcik ”) of lathoi moie than 7000 
men, consists pimcipally ot coasting vessels, both iionclad and 
unaimouied 

GonstiMxon — Sweden is a limited monaichy. Its con- 
stitution, like that of England, lests on an liistoiical 
development of sevexal centuues From tlic earliest tiinea 
tlio people governed tlicmsolvcs tliroiigli elected tiuslees, 
made laws and levied taxes, vvliile the king was little more 
than their leader in war By and by the power of the 
king was extended, and alongside of it tlicie arose a class, 
of great men, who certainly lessened tho legal lights of 
the low'er orders, but who never succeeded in completely 
subduing them Through Engclbieclit the burghers and 
yeomen icgamed their influence on the development of the 
state, and their deputies wore summoned to the riksdag 
(1435) Crustavus Yasa and his son Charles IX stripped 
the nobility of tho high authority they had exorcised 
dming the latter part of the media) val pcuod, and which 
had been dangerous both to the power of tho king and to 
the people, and so saved the work of Engolbrecht The 
light of the low’ar classes to bo members of the nksdag 
was confirmed by the first “ Riksdagsoidning ” (“ law for 
regulating the riksdag or parliament ”) of Sweden (1617)» 
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which for the first time legally regulated the system of 
four houses formerly adopted In the 16th century the 
nobility, having been endowed with extensive domains 
by the crown, again won an ascendency that was very 
dangerous to the lower classes, but it was ciushed when 
Chailes XI, by the diminution of then piopeity (1680), 
for ever put an end to the supremacy of the nobility and 
the council in the state By this act the powei of the 
king was gieatly stiengthened, so much so as to endangei 
even the most essential rights of the iiksdag, — those of 
giving laws and levying taxes But aftei the death of 
Charles XII the despotic system was abolished, and all 
power was lodged in the hands of the iik&dag by the 
constitutions of 1719 and 1720 Dm mg the tollowing 
period, which is called “ the time of libeity,” it was the 
riksdag that had the function of appointing and dismissing 
the councillors of state, and by this means was able to 
dominate the administiation so completely as to make the 
power of the king of little more significance than an empty 
word Diffeient political parties defeated each other, and 
sold then sei vices to foreign states without any regard to 
the interests of their own countiy This state of affairs, 
which might eventually have pioved exceedingly disastious, 
was altered by a revolution effected by Dustavus III 
(1772), which restored to the king his former powei In 
the new constitution, however, neithei the authouty of the 
king nor that of the people was clearly limited, and this 
soon led to collisions by which the king succeeded in 
consideiably mci easing his ascendency (1789), though he 
cannot be said to have gamed despotic power Gustavus 
IV , however, abused his great authouty, so that he was 
dethroned by a revolution ISTew constitutional laws weie 
now made, in which, guided by the expeiience of former 
times, an effoit was made clearly to define the respective 
powers of the king and the repiesentatives of the people, 
to prevent encroachment fiom either side The effoit was 
crowned with success, and the new constitution of June 6, 
1809, is still in gieat measure in force The old division, 
however, into four houses has been abolished, and the 
influence of the repiesentatives of the people has been in- 
creased by the new Biksdagsordnmg of 1866 The othei 
constitutional laws aie the “ Snccessionsordning ” (“law 
of succession”) of 1810 and the “ Tryckfnhetsoidning” 
(“law regulating the liberty of the press”) of 1812 

The executive powei is vested in the king alone The 
legislative power he shares with the riksdag, both pai- 
ties having the rights of initiative and veto Tho king 
has, besides, a legislative powei, not precisely defined, in 
certain economic matters The right of levying taxes 
belongs to the riksdag alone , but the king may in cer- 
tain cases (as, foi example, thiongh his right of lowering 
the custom duties) exercise a ceitain influence He can 
declare war and make peace, and has the supreme com- 
mand of the aimy 

The king is irresponsible, but all his resolutions must he 
taken in the presence of responsible councillois (“statsiad”) 
These, who form the council of state, aie ten in number, 
of whom seven are also the heaejs of departments of the 
administration (justice, foreign affaiis, army, navy, internal 
affaiis, finance, and ecclesiastical affairs, including both 
church and schools) For the advice they give the coun- 
cillois of state are responsible to the riksdag, which re- 
vises the lecord of their pioceedings tlnough an annually 
appointed hoard, which has power also to indict the coun- 
ciilois before a special tribunal, the “nfcsratt,” foimed for 
the occasion, of which certain high functionaries have to 
he members One of the councillors of state is, as prime 
minister, the head of the administration 

The riksdag meets every year on Januaiy 15, and 
consists of two houses The members of the first house, 
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one foi eveiy 30,000 inhabitants (143 in 1887), are elected 
by tbe “ land&ting ’’ in the counties, oi by the municipal 
councils of the laiger towns, foi a period of nine yeais 
They receue no payment Any Swede is eligible who 
IS at least thiity-five years of age, who possesses, and 
foi thiee yeais befoie the election has possessed, real pro- 
peity to the value of 80,000 crowns, or who, during the 
same peiiod, has paid taxes on an annual income of 4000 
Clowns The members of the second house (one or two 
tor every district of judicature in the country, according 
as the population exceeds oi falls short of 40,000, and one 
for eveiy 10,000 inhabitants m the towns) receive a salary 
of 1200 Clowns, and are elected for a period of three years 
by electors, or directly, according to the resolution of the 
electoral distiict If a member retiies duiing that period, 
his successor is elected for the remainder of the three 
years, and thus the house is wholly renewed at reguiai 
intervals, which is not the case with the first house The 
franchise is possessed by eveiy one who owns landed 
pioperty to the value of 1000 crowns, or who has faimed 
for at least five years lands worth 6000 crowns, or pays 
taxes on an annual income of 800 crowns All electors 
aie eligible The number of electors is about 6 5 per cent 
of the population The towns elect then representatives 
sepal ately Both houses have in theory equal power 
Before bills are discussed they are prepared by boards, 
whose members aie elected by half of each house When 
the houses diflfer on budget questions, the matter is settled 
by a common vote of both houses, which airangement gives 
the second house a certain advantage from the greater 
nuinbei of its membeis By revisers elected annually the 
iiksdag controls the finances of the kingdom, and by an 
o&cial (“justitieombudsman”) elected in the same way the 
administration of justice is controlled , he can indict any 
functionary of the state who has abused his power The 
bank of the kingdom is supeuntended by trustees elected 
by the iiksdag, and in the same way the public debt is 
administered through an office (“Biksgaldskontoret”), the 
leadei of which is appointed by the riksdag 

Aclminid'i atim, Lmv, and Justice — The administration 
consists partly of a centralized civil service, arranged under 
different departments, partly of local authorities Each of 
the twenty-four counties has a governor (“ landshofdmg”) 
who presides over the local offices (the “ landskansli,” the 
“ landskontoi ”), and is assisted by subordinate local 
officers (“ kronofogdai,” “haradsskrifvare,” “lansman”) 
There is, moieover, in each county a representation (the 
“landsting”), elected by the people, that dehbeiates on 
the afifaus of the county and has a right to levy taxes 
Each county is divided into paushes, which, like the towns, 
have a veiy stiong communal self-government The law 
of Sweden dates from 1736, but it has of course under- 
gone a great many alterations and additions, the most 
important being the new penal law of 1864 Justice is 
administered by tribunals of thiee instances — (1) the 
“ haiadsratter ” in the countiy, consisting of a judge and 
seven to twelve assessors elected by the people, wlio, if 
they are unanimously of an opinion different from that 
of the judge, can outvote him, and the “ radhusratter ” 
(boards of magistrates) in the towns , (2) three “ liofratter” 
(higher courts) in Stockholm, Jonkoping, and Christian- 
stad , and (3) the royal supreme court, which passes sen- 
tence in the name of the king, and two members of which 
aie present in the council of state when law questions are 
to be settled, this tribunal has, moreovei, to give its 
opinion upon all proposed changes of the law A jury 
IS never summoned in Sweden except in cases affecting the 
liberty of the piess 

I Union mih Norway — Sweden has been united to Xor- 
I way since 1814 The union is regulated by the “ Biksakt” 
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of 1815, according to wiicli eacli country i& free and inde- 
pendent, tiiougli 130111 are governed bj the same king 
Tlie cotmexiiQna of botb countries with, foieign states aie 
legulated by tke Swedish mimster for foreign affairs, but 
Avben tlie king has to settle matters concerning foieigu 
states which also aie of impoitance to Horway a Norwegian 
councillor of state has to he piesent Both countries have 
the same ambassadors and consuls abroad, and share the 
expenses of then suppoit, Sweden bearing the larger part 
of this outlay In uar the two countries aie bound to 
assist each othei Thus the union is what is called a 
“ uaio leahs ” (j r N ) 

Paet II— Histoe^' 

From the earliest times of which we have any authentic 
information there weie m Sweden two more or less dis- 
tinct peoples,— the Gota or Goths in the south, and the 
Svea or Suedes in the north They spoke similar lan- 
guages, were of the same Teutonic stock, and had like 
customs, institutions, and religious beliefs , but these facts 
did not prevent them from legaidiug one another with 
lealousy and dislike The most powerful king among 
these peoples uas the king at Upsala Theie were othex 
chiefs or kings, called in later times smaa-kongar, hut 
they recognized the superiority of the Upsala king, whose 
peculiar p)osition was due to the fact that there was at 
Upsala a great temple of Wodan, which was held in equal 
reverence by the Swedes and the Goths Upsala was in 
the territory of the Swedes, and we can account for the 
feeling of the Goths with regard to it only by supposing 
that they were an offshoot fiom the Swedes, and that the 
worship of "Wodan was in some special way associated 
with Upsala before the separation took place Of the two 
peoples, the Goths seem to have been most active and 
open to uew ideas They spread along the southein coasts 
of Sweden and among the islands of the Baltic, and theie 
can be httle doubt that the Goths m Germany and Bussia, 
who played so great a part in the disruption of the Roman 
empire, sprang fiom the Swedish Goths 

Slavery was not unknown in ancient Sweden, hut it did 
not foim an important element m social life The vast 
majority of the people weie free They were divided into 
two classes, jails and bondai, conesponding to the Anglo- 
Saxon eoils and ceoils The bondar weie the landed 
freemen, while the jarls were of noble blood In some 
remote age the laud may have been held in common by | 
village comm unities, but in histone tunes there has always 
been in Sweden private property in land as well as in | 
movables, — the jarls having wider lands than the bondar, 
and some bondar being better off than other members of j 
their class The kings were treated with much respect, j 
for they belonged to families which were believed to be 
descended from the gods , but their power was far from 
being absolute When a king died, lis authority did not 
necessarily pass to one of his sons , the freemen chose as 
his successoi the member of the royal family who seemed 
to them best fitted for the duties of the office The 
king’s power was limited not only by the fact that he 
was elected but by the lights of the fieemen m all matters 
concermug life and land At legular times moots were 
held foi legal, legislative, and political purposes, and 
without the sanction of the Gieat Thing, as the tribal 
assembly was called, no law was valid and no judgment 
good 

Besides the Gieat Thing, of which all freemen were 
membeis, theie were local things, each attended by the 
fieemen of the district to which it belonged. The chief 
function of these local assemblies was to settle disputes 
between freomeu, their decisions being given in accord- 
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ance ■with rules based on ancient customs Very often 
then judgments could not be eufoiced , and here, as in 
othei Teutonic lands, the impotence of the local popular 
courts was one of the causes which led to the growth of 
the king’s authoiity He was bound to go round his 
land in legulai piogiess, doing and enforcing justice 
among his subjects , and in course of time men felt more 
and more strongly that the best way of obtaining redress 
fox serious grievances 'was to appeal directly to bun 

As far back as -we can go in Swedish history we find 
that the principal aim of the Up&ala kings •was to get nd 
of the smaa-kongar, and to put royal officers in their 
place These officers luled m the king’s name in associa- 
tion with the local things, but their tendency, especially 
in times of great civil commotion, was to make themselves 
as independent as possible The king himself was always 
attended by some of the leading magnates, who formed a 
sort of council of state, and with their aid he prepared 
the plans which were afterwards submitted to the Great 
Thing Although the Great Tlung never ceased to be in 
theory an assembly of the nation, it gradually lost its 
piimitive character, the political lights of the common 
fieemen being usurped by the nohles, who sought also to 
hampei the exercise of the royal authority 

According to the Ynglmga Saga, in wliicli bits of old 
Swedish legends are preserved, the first Upsala kings 
were Ynglmgar, spxung from Yngve Trey, the grandson 
of Wodan We are told that the last rejoresentative of 
this dynasty w^as Ingjald Illrede, that he slew six of the 
smaa-kongai, and that he afterwards killed himself when 
he heard tbat the son of one of the murdered chiefs was 
advancing against him It is said that the Ynglmgar 
weie succeeded by the Skioldimgai, who claimed to be 
descended fiom Skioid, Wodan’s son , and the traditional 
account is that this line began with Ivar Widfadme, and 
that he not only became king at Upsala but conquered 
Denmark, a part of Saxony, and the fifth part of Eng- 
land Another of the Skioldungar, Erie Edmundssou, is 
said to have been an even greater king than the founder 
of the dynasty During this legendary peiiod, kings in 
Sweden weie often at war with kings m Norway and 
Denmaik, and Swedish adventurers undertook many war- 
like enterprises against the Finns and the Wends While 
Danes and Norwegians weie founding states in the British 
Islands and France, the Swedes were accomplishing like 
lesulfcs on the eastern shores of the Baltic 
I At this early period Sweden did not take in all the 
territory which now belongs to it Scania, one of the 
most fruitful and prospeious districts of modern Sweden, 
j had been from time immemorial an independent and com- 
I paiatively powerful Gothic state In the 9th century 
It was annexed to Denmaik by King Guthruu , and, 
although m later times it was often a subject of bitter 
dispute between Denmaik and Sweden, its connexion 
with the formei country was not finally severed until the ' 
17th century. Lund, the principal town in Scania, was 
for many generations the see of the pumate of the Danish 
church 

The scattered notices of Adam of Bremen, Saxo, and 
certain saints’ lives, with a few allusions elsewhere, are our 
duect written sources for this eaily period They may be 
eked out by study of the laws and of local noinonclature 
Later the rich runic lomains of Sweden give us some 
fuller help After the end of the lOth century the 
evidence gradually becomes clearer and more trustworthy 
There was then at Upsala a powerful king called Eric 
the Victory-Blest He defeated a band of vikings m 
a great battle at Fynsval, and, according to Adam of 
Bremen, had. for soma time complete control over 
Denmark He was succeeded in 993 by his son Olaf Okf. 
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(993-1034), ■who ■n^as called the Lap-King because he was a 
child when hi& reign began Olaf -was baptized about the 
year 1000, and ■was the first Christian king of the Swedes 
In the 9th century St Ansgar had laboured for some time 
as a missionaiy in Sweden, but without much success 
Even Olaf, who was supported in his efforts by Siegfred, 
the devoted English mi&sionaiy from whom he had received 
instiuction in Christian doctrine, found that it was 
impossible to convert the niajoiity of his subjects He 
was allowed to build chuiches m West Gothland, but m 
the rest of his dominions the people clung obstinately to 
paganism Luring his leign there was wai between 
Sweden and Norway, and Olaf seems to have been m 
favour of carrying on the stmggle with vigour His 
people, howevei, desired peace, and it is related that at 
the Gieat Thing at Upsala they threatened to take his 
life if he did not give Olaf, the Noiwegian king, his 
daughter in mariiage He consented to do as they 
wished, but bioke his promise, and he would piobahly 
have been set aside had it not been for rhe mutual jealousy 
of the Sivedes and the Goths 

The Lap-King was succeeded, one after the other, by his 
sons Auund and Edmund the Elder , and under then rule 
the chuich lost much of the giound which it had gained 
through the effoits of Olaf After Edmund the Elder’s 
death the Goths lesohed that Stenkil, the Christian jarl 
of West Gothland, should he made king This decision 
was resisted by the Swedes, but the lesuh of the civil war 
which broke out was that Stenkil was able to mamtam 
his claim He reigned from 1056 to 1066, and effectually 
protected the church without attempting to do violence 
to the convictions of the pagan population His reign 
was followed by a penod of much confusion, dm mg which 
the Goths and the Swedes treated each othei as enemies, — 
the latter upholding paganism, the formei contending for 
Christianity Under Inge the Eldei, w^ho leigned from 
1080 to 1112, the temple at Upsala was burned, and from 
this time there could be no doubt as to the ultimate 
triumph of the church, which was served with heroic 
couiage by many zealous foreign missionaiies So much 
progress was made that Swerker Karlsson, who reigned 
from about 1135 to 1156, begged the pope to give the 
Swedish people bishops and a primate Nicholas Break- 
spear, the Enghsh cardinal who was afterwards raised to 
the papacy as Adrian lY., was sent to make the necessary 
arrangements He found that the Swedes and the Goths 
could not agree as to a place for the see of a primate , 
but at a synod ■which met at Linkoping in 1152 it was 
decided that the Swedish clergy shoidd accept the laiv of 
celibacy, and that Sweden should pay a yearly tax to the 
pope Eor a long time many pagan ideas and customs 
survived, but Sweden was now, at least nominally, a 
Christian country ^ 

Euc When Swerkei was murdered in 1155 the Goths wished 

Edwaids- to make his son king, but the Swedes chose Euc Edwards- 
son, and he reigned until 1160 Erie was so good a king 
that after his death he was canonized by the popular 
voice, as was then the ■way in the North Upsala was 
made by him a primate’s see, and he began the senes of 
efllorts winch led to the annexation of Emland to Sweden 
Finnish pirates had often desolated the Swedish coasts, 
and it had become absolutely necessary that then country 
should be subdued Eric not only overcame the Firms, 
but did what he could to compel them to accept Chiis- 
tianity 

For about a century after Eric’s death the Goths and 
the Swedes were almost constantly at war ■with one 
another, each people choosing its own king The Goths 
preferred the descendants of Swerkei, while the Sw^es 
were loyal to the descendants of Eric, who were known as 
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the yeomen-kmgs, because Eric had originally belonged 
to the class of bondar oi yeomen The Danish kings 
often aided one or other of the contending parties, and as 
a rule they seem to have done far more harm than good 
by their interference To some extent the church main- 
tained among the people a sense of national unity, but it 
was not powerful enough to give much piotection to the 
poorer members of the community against the despotism 
of local magnates In the end, when the church itself 
became iich, the higher clergy weie q^uite as tyrannical as 
the secular nobles 

John Swerkeison, the last king of the Swerker dynasty, 
died in 1222 , Eric the Halt, the last of the jeomen-kings, 
m 1250 In the latter year the crown was given to 
Waldemar, whose mothei was a sister of King Eric the 'Walde- 
Halt Waldemar belonged to the Eolkungai family, which 
had acquired great estates and iisen to a position of high 
importance in the state Undei this dynasty the Goths 
and the Swedes gradually ceased to be jealous of one 
another, and became a thoroughly united people From 
this time civil troubles in Sweden spiang, not from the 
antagonism of rival peoples, but chiefly from the increas- 
ing power of the great landowners, who strove incessantly 
to limit the lights of the fiee peasantry, and were often 
stiong enough to defy the mown 

At the time of the death of Eric the Halt, Bnger Brosa, 
Waldeinai’s father, was in Emland, wFere he conquered 
Tavastland and strengthened the hold of the Swedish 
crown over those tubes which had been already subdued 
On his return to Sweden he was indignant to find that he 
had not himself been elected to the throne He accepted 
what had been done, however, and devoted his energies to 
the piomotion of his son’s inteiests Until his death 
Birger was the real luler of Sweden, and the nation had 
never been governed by a man of stronger will oi more 
upright chaiacter If he did not actually found Stock- 
holm, it was he who made it the strongest foitiess in the 
country, — a service foi which the Swedish people had good 
reason to be grateful to him, for it enabled them to put 
an end to the depredations of Finnish pirates After the 
death of Birger great evils were brought upon the country 
by the folly and incompetence of Waldemar, who was at 
last driven from the throne and imprisoned by his brother 
Magnus, who succeeded him Magnus (1279-1290) was Magnus 
a lover of pomp and splendour, and formed a more 
brilliant court than the Swedes had ever seen He 
granted immunity from taxation to those landowners who 
should give the cro'wn loss-djenst or horse-service, that 
is, serve the king m war at the head of a body of horse- 
men His intention m adopting this plan was to secure 
foi the Clown a powerful body of loyal and attached 
suppoiteis, hut, as the measure added to the wealth, 
dignity, and mfiueiice of the nobles, its ultimate effect was 
to weakeu the royal authority Although heincieased the 
importance of the aristocracy, Magnus was not unmindful 
of the interests of the common freemen He is known 
as Ladu-laas or Barn-Lock, because he issued a law requii- 
ing persons of noble birth to pay for the straw and corn 
with which, when travelling, they might be supplied by 
peasants Magnus was also a munificent benefactor of the 
clergy He endowed a large number of chuiches and 
built five monasteries 

Magnus was succeeded by his sou Birger (1290-1319) Bnger 
Birger was only nine yeais old when his father died, and 
foi a long time the power of the crown was wielded by his 
guardian, Torkel Knutsson, a wise and vigorous statesman 
Knutsson drew up a code of laws which was accepted by 
the Great Thing in 1295 , and m Finland he not only put 
down rebellion hut annexed Savolax and Oareha In 
1306, misled by his brothers Eric and Waldeinar, Birgei 
XXII ~ 94 
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caused tins faithful and able counsellor to be beheaded, 
and the result ivas civil wai, in tv Inch the weak king found 
it bard to make way against bis restless and ambitious 
biotbers At last be got them into his power by treacbeiy, 
and threw them into a dungeon of the castle of hfykopiug, 
where they died of starvation Soon afterwards Biiger 
himself died, despised and hated by his subjects He was 

M-igmis. succeeded by his nephew Magnus, his bother Eiic’s son, 
a child of about three jears of age Magnus’s guardian, 
Mats Ketilmnnclsson, was a man of stiong and noble char- 
actei, and as long as Ins supremacy lasted the Swedish 
people were more prosperous than they had eier been 
before Taking advantage of the troubled condition of 
Denmark, he joined Scania and the neighhonnng districts 
of Halland and Blekinge to the Swedish kingdom , and had 
his prudent system of government been maintained these 
provinces might have been kept, for the inhabitants seem 
to have preferred Swedish to Danish rule But, when he 
died in 1336, the king fell under the influence of im 
worthy favountes Scania, Hallatid, and Blekinge were 
restored to Denmaik, and Sweden was soon m a state 
of the greatest confusion In 1363 a number of nobles 
who had given Magnus much trouble, and whom he had 
espelled from the countiy, went to his sistei’s son Albeit, 
count of Mecklenburg, and offered him the eiown The 
offer was accepted, and aftei wards Albeit was formally 
elected by the Gieat Thing Magnus resisted, but was 
defeated and made pnsonei lu a battle at Enkoping m 
1365 In 1371 he was leleased, and the rest of his 
days he spent in Norvay, nhere he was not unpopular 
From his mother he had inherited the Norwegian crown, 
but before the misfortunes of his latei yeais it had been 
tiansf erred to his son Haco 

Albert. The nobles and the hieiaichy of Sweden were now so 
powerful that only a king of the highest political genius 
could have hoped to control them Albert of Mecklenbuig 
pioved to be utterly unfit foi the task he had undertalren 
He tried to protect himself by giving many of the great 
offices of state to Geiniaus, but he was wained that he 
would bo dethioned if he continued to show so much 
favour to foreigners In 1371 ho accepted as his chief 
counsellor a great Swedish noble called Bo Jonsson, to 
whom about a thud of the kingdom is said to have 
belonged Bo Jonsson gave much more heed to his own 
interests than to those of his country, and did hardly 
anything to mitigate the haidslups inflicted on the 
common people at this time by the turbulence of the well- 
off classes After Bo Jonsson ’s death Albert attempted to 
regain some of the autliouty which he had been foiced to 
delegate to Ins powerful minister , but the nobles lefiised 
to obey him, and invited Margaret of Denmark and 
Norway to take his place 

Mai Margaiet, one of the most remarkable figures in 
Scandinavian Iiistoiy, was the daughter of Waldcmar IV 
of Denmaik, and at an early age she had become the wifo 
of Haco of Noiway, son of the Swedish king whom 
Albert had supplanted The offspring of this marriage 
was an only son, Olaf, who sncceeded his grandfather in 
Denmark in 1375 and liis father in Noiway in 1380 
Both countries were ruled firmly and wisely by Margaret 
in her son’s name , and after his death in 1387 the Danes 
and the Norwegians begged her to retain supremo power 
To this request she assented, and, when the Swedish nobles 
asked her to undertake the government of Sweden also, 
she at once exjiressed her willingness to attack Albeit, who 
had irritated her by claiming the Danish ciown An army 
was soon despatched to Sweden, and in 1389 Albert was 
defeated and taken prisoner at Falkopmg Stockholm, 
which was held by German mercenaries, refused to admit 
the conqueror, and for several years it was besieged 
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without success by Danish troops At last the difficulty 
had to be settled by negotiation In 1 3 95 it was arranged 
that Albeit should be set at liberty on condition that 
withm three years he should pay a ransom of 60,000 
marks If at the end of that period the money was not 
paid, he was eithei to give up Stockholm oi to return to 
captivity The result was that in 1398 Stockholm was 
sunendeied by the Hanseatic League, which had become 
seemity foi the fulfilment of Albert’s engagement 

Meanwhile Margaret had peisuadcd the Danes, the 
Norwegians, and the Swedes to accept hei grandnephew 
El 1 C of Pomerania as her successor, and m 1397 he was 
Clowned at Calmar Margaret was eager that the union 
of the Scandinavian countries iindci a single sovereign 
should be made permanent, and delegates from the 
councils of state of the three kingdoms met at Calmar to 
discuss her proposals On the 20th of July 1397 these 
delegates concluded what was called the union of Calniai 
Sweden, Norway, and Denmark, wdiile retaimug their 
local laws and customs, were m all future time to he 
ruled by one king "When a king died he was to be 
succeeded by his eldest son, but if he weie childless his 
successor was to be freely elected In foreign affaiis 
Scandinavia was always to act as a united country. 
Margaret had excellent intentions m devising this bold 
scheme, hut the time was not iipe foi so vast a change. 

It was inevitable that when popular movements were no 
longer held in check by Iiei strong will, foimidable 
difficulties should spiing fiom the jealousies of the thice 
nationalities 

Even after Eric’s coronation Margaret lemained the leal Eno XIII 
sovereign, and she was poweiful enough to make the union 
something move than a mere name But even during 
her lifetime the Swedish people showed that they loscnted 
the idea of being taxed loi objects in which they were 
only indirectly mteiested, and when she died (in 1412) 

It soon hecaniG evident that Erie would bo unable to 
letain their allegiance In 1386 Maigarct had formally 
recognized the claim of Gerhard VI , count of Holstein, 
to be feudal lord of the duchy of Schleswig Gerhard died 
in 1404, leaving three young sons Maigaiot and Erie 
then tiled to recovei the lights of the Danish ci own m tho 
duchy, and m 141.3, soon aftci Margaret’s death, Eiic 
caused Schiesw ig to bo declai ed a foi foiled fief Tho i esult 
was a war wlucli lasted about twenty years Tho Swedes 
had to bear heavy burdens to enable Eiio to cany on tho 
conflict, and he made no attempt to allay their discontent 
Ho seldom visited then countiy, and lus officois often 
tieatcd them with reckless cruelty In tho piovince of 
Dalecarlia the loyal bailiff acted so tyianuically that m 
1434 the people rebelled They wore led by a bravo and 
patiiotio miner, Engelbiccht Engclbiechtsson, and under 
his influence the movement spread rapidly among tho 
peasantry of other districts The Sw'odish council of 
state, alarmed by the enthusiasm ho had excited, agreed 
m 1436 to declaie tho king deposed Tho nobles wore 
more afiaid of the poasanis than of Eiic, and .soon placed 
liim on the throne again, but ho novoi fully rccovciod his 
authority Ho was obliged to make Charles Kniifcsson Ins 
viceroy in Sweden, and Knutsson was as anxious as 
Engelbrechtsson that Swedish independence should bo 
lestored Tho two patriotic leaders became jealous of one 
anothci, and Engelbrechtsson was murdered by a member 
of Kuutsson’s paity But the jiopulai agitation lost none 
of its ougioal foico, and m 1189 Erie was dothioned by 
all hzs kingdoms ITo ilod to tho island of Gotland, 
wheie he lived for some years by piiacy , and afterwaids 
he was compelled to seek for refuge in Pomerania 

Christopher of Bavaria, Eric’s ncjihow, was elected to dims 
the Damsh throne, and he was soon acknowledged also in toplier 
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Norway and Sweden He was a man of good intentions, 
but was not strong enough to owercome the piejudice 
created against him by the fact of his being a foreigner 
When he died in 144S the Danes chose Christian, count 
of Oldenburg, as his successor, and the Norw''egians by 
and by followed their example Had the decision m 
Sweden rested only with the nobles and the clergy, 
Christian would at once have received the Swedish ciown, 
for undei the nominal rule of a foieign king these classes 
weie able to tyrannize as they pleased over then poorer 
neighbours But the Sw edish people geneially so stiongly 
disliked the union, and stood so urgently m need of the 
protection of a native soveieign, that Charles Knutsson 
Cliailes was made king He mounted the throne as Charles VIII 
The aristociacy, both spiiitual and temporal, detested 
him , and in 1457 he found m Archbishop Jons Bengtsson 
so formidable an enemy that he had to make his escape to 
Dantzic Chiistian I of Denmark and Norway then 
became king of Sweden, but he was unable to asseit 
supremacy over the country as a whole, and in 1464 
Ghailes VIII again seemed the thione In the following 
year Ohailes was displaced a second time, hut soon aftei- 
waids be was recalled, and be retained the crown until his 
death in 1470 

Sten Chailes was succeeded, not as king hut as regent, by 
Stuie Ins nephew Stsa Stuie, under whose firm rule Sweden 
legent became piosperous and contented Sten Stiire was a far- 
seeing statesman, and sided resolutely with the peasants 
against the nobles He took great pains also to piomote 
the intellectual cultuie of the people The university of 
Upsala was founded by him, and he introduced into 
Sweden the ait of printing, and invited to the country 
many foreign scholars He was not able wholly to destroy 
the union, foi m 1496 he was defeated by King Hans 
of Denmark and Norway, who afteiwards received the 
Swedish crown Neveitheless Sten Stuie remained the 
real master of Sweden, and aftei the defeat of the Danes 
by the Ditmarsheis in 1500 his power was almost 
absolute He died in 1503, when his authoiity passed to 
his nephew Svante Nilsson Sture, whom King Hans and 
the Swedish clergy and nobles in vam attempted to put 
down Svante Nilsson Sture was succeeded by his son, 
Sten Sture the younger, m 1512, and for some time this 
brave and patriotic regent vigorously held his own both 
against his enemies at home and against Christian II, 
king of Denmark and Norway In 1520, however, he 
was mortally wounded in a battle with the Danes at 
Chiistiaa Bogesuud, after which Chiistian II became king of 
B Sweden This sovereign had some enlightened ideas, but 
he was a man of ferocious passions, and he had no sooner 
restored the union than he made the maintenance of it 
impossible by an act of almost unparalleled cruelty 
Under the pietence of upholding the honour of the church 
he ordered at Stockholm the execution of ninety persons 
accused ot having taken part in the deposition of his 
friend and supporter Archbishop Grustavus TioUe, who 
had been the late regent’s bitterest enemy Most of the 
condemned men were nobles, and Christian hoped that 
by killing them he would secure the allegiance of the 
peasantry The whole Swedish nation, however, was 
shocked by so horrible a massacie, and resolved to shake 
ofi for ever the hated Danish yoke 
The movement for national independence was headed by 
GrUstavus Ericsson, known afterwards as Gnstavus Vasa 
This young noble had been one of a group of Swedish 
hostages whom Oliristiau II had sent to Denmark, treat- 
ing them as if they had been prisoners of war In 1519 
he escaped from prison, and after a short stay in Lubeck 
found his way to Dalecarlia, where he went about in 
disguise among the peasantry, urging them to combine 
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against the common enemy At fiist they were afraid to- 
act With him, but their hesitation vanished when they 
beard of the blood-bath in Stockholm, — a crime hy which 
Gnstavus himself was more than ever embittered against 
the Danes, for his father was one of Chiistian II ’s 
victims A force raised by Archbishop Trolle having 
been defeated, Gustavus led his troops beyond the limits 
of Dalecarha and look Vesterls and Upsala, and laid 
siege to Stockholm and Calmar These fortresses were 
bravely defended, but in 1523, with the help of a fleet 
sent to him by Lubeck, he succeeded in capturing them 
In 1521 he had been declared regent, and m 1523, before Gnstams 
the conquest of tStockholm and Calmar, he summoned at 
Strengnas a diet which elected him to the throne Soon 
afterwards he made himself master of Finland, and he 
annexed Scania, Halland, and Blekmge The union had 
now been brought to an end, and from this time Sweden 
was always ruled by her own kings Denmark and 
Norway, however, lemained subject to one ciown until the 
beginning of the 19th century 

Gustavus Vasa was by fai the greatest sovereign who 
had up to this time luled the Swedish people Before he 
was made king the doctrines of Luther had been pro- 
claimed in Sweden by the brotbeis Claus and Lauientius 
Petri, and Gustavus, who listened attentively to their 
teaching, became oue of the most enthusiastic adherents 
of the Reformation He acted cautiously, however, and 
resolutely opposed violent agitators The majority of the 
Swedes cordially accepted the new doctrines, and at a diet 
held at Westerns m 1527 Gustavus received authority to 
reorganize the cliuich Tins he did thoroughly, making 
it clear from the beginning that Protestant pastors would 
never be permitted to wield the power whioli the Roman 
priesthood had so often abused The greater part of the 
vast estates which had belonged to the Roman clergy he 
confiscated and apphed to the uses of the stato In his 
secular policy he was as bold and successful as in his 
dealings with the church Foi centuries the independence 
and aiiogance of the great nobles had been the curse of 
the Swedish people Gustavus missed no opportunity of 
limiting their influence He compelled them to bear 
their fair share of the public burdens, and secured for 
himself faithful allies hy obtaining for burghers and the 
peasantry, who had lost almost all their political influence, 
a recognized place in the diet, which was now summoned 
mold frequently and regularly than it had been for several 
generations Gustavus did everything he could to encour- 
age industry Foi six yeais he fought with Lubeck m 
order to break the supremacy of the Hanseatic League, 
and he concluded treaties of commerce with England and 
the Netherlands So many changes were effected in 
Sweden m his time that several conspiracies were formed 
agaanst him, but he had little difficulty in overcoming his 
enemies, for he had the confidence and affection of the 
great mass of his subjects In 1544 it was decided by 
the diet that the Swedish throne should cease to he 
elective, and that it should be hereditary in the family of 
Gustavus 

When Gustavus died in 1560, his eldest son Eric be- Enc XIV 
came king Eiio was foolish enough to go to war with 
Frederick II of Denmark for no better reason than that 
the latter, like Eric himself, claimed the right to put 
three crowns in his coat-of-arms This war, which lasted 
seven years, caused much suffering to both nations The 
Danes were generally beaten at sea, but under the leader- 
ship of the stout soldier Daniel Rantzau they gamed 
important victories on land Intellectually Eric was one 
of the most cultivated of Swedish kmgs, but in action he 
was so headstrong and wayward that most people believed 
him to be insane He wasted the treasure amassed by 
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bis father, and under the influence of passion and suspicion 
caused the death of many poirerful and loyal subjects 
In 1568 his brothers John and Charles rebelled against 
him His favourite, Goran Persson, who was accused of 
having constantly misled him, was seized and executed, 
and Erie himself was obliged to sui render He was 
deprived of the crown and kept in close confinement until 
1577, when he was murdered 

John III John mounted the throne as John III (1568-1692) 
In 1570 the war between Sweden and Denmark was 
brought to an end by the peace of Stettin Sweden 
obtained some advantages by this treaty, but she had to 
resign to Denmaik her claims to the island of Gotland, 
and to Scania, Halland, and Blekinge Through the 
influence of Ins first wife Catherine, sister of King Sigis- 
mnnd II of Poland, John had become a Catholic , and as 
king he laboiued to restore as far as possible the old 
religious forms His effoits were bitterly resented by the 
Protestants, while at Eome he was condemned for not 
acting with sufficient decision in the interest of his church 

Sigis- He was succeeded by his son Sigismund, who had been 
elected king of Poland m 1587 In the interval between 
John’s death and Sigismund’s arrival in Sweden supreme 
power was exercised by Duke Chailes, Sigismund’s uncle 
Charles, the ablest of all the sons of Gustavus Vasa, 
resolved to take advantage of the opportunity to place the 
ecclesiastical system of the country on a satisfactory basis 
Accordingly a great assembly was summoned at IJpsala 
in 1593, and by this assembly it was decieed that the 
Augsburg confession of faith should be accepted as the 
authoritative statement of the theological doctiines of the 
Swedish chuich The decision was of vast importance, 
and the Swedes have ever since looked back upon it as 
one that marked an era in their national histoiy 
Before his coronation in 1594 Sigismund undertook to 
protect the rights of his Protestant subjects , but, being 
an ardent Catholic, he soon began to work for the triumph 
of his own creed On his return to Poland the discontent 
he had excited in Sweden found free expression, and he 
was obliged to place the administration of affairs m the 
hands of his uncle, Duke Chailes In the time of King 
John a disjDute about fiontiers had led to war between 
Sweden and Eussia, and this war was still going on when 
Charles undertook his new duties In 1695 he concluded 
peace, secunng for Sweden the provinces of Esthoma and 
Harva, but yielding to Enssia some districts on the boideis 
of Einland These districts were held by Klas Fleming, 
an enthusiastic adherent of King Sigismund, and lie 
declined to give them up, nor were they suriendered until 
the death of this general in 1597 Meanwhile Charles 
had found that some membeis of the council of state were 
bent on thwaiting all his schemes, and from them he 
appealed to the diet The diet heartily supported bimj 
"and appointed him governor-general of Sweden, wheie- 
upon he set to work m earnest to put down Catholic 
intriguers, and to promote the mteiests of the peasantry 
m opposition to those of the great nobles lu 1598 Sigis- 
mund advanced against him with a Polish army, and was 
defeated at Stangehro, near Liukoping The war went 
on for some time, but Sigismund himself returned to 
Poland In 1600 the diet demanded that he should 
reside in Sweden or send his son to be educated as a Pro- 
testant Ho answer being returned to these demands, 
Sigismund was dethroned, and his heirs were deprived of 
diaries the right of succession Duke Charles was then made 
bing, and reigned as Charles IX Sigismund continued 
to legard himself as the lawful sovereign, and as the same 
pretension was made by his descendants, a very hitter 
feeling sprang up between Sweden and Poland, — a feehng 
which led to many wars during the next sixty years. 
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Charles IX (1600-1611) earned on with splendid 
vigour the work which had been begun by his father 
Gustavus Vasa Under his lule Sweden became a 
thoroughly Piotestant country, and for the first time 
associated herself to some extent vith the geneiai Pio- 
testant movement in othpr lands Chailes watched with 
especial interest the action of religions parties in Germany, 
and carefully maintained good relations with the leading 
Geiman Protestant pnnees At home one of Ins principal 
aims was to force the aristocracy to be subservient to the 
Clown, and he succeeded as no Swedish king had done 
before him Eor burghers and the peasantry he secured 
lu the diet a more important and more clearly defined 
place than had formeily belonged to them, and he devised 
many sagacious measuies for the material welfare of his 
people He devoted much attention to the development 
of mining industries, and by the founding of convenient 
seapoits he gave a gieat impetus to tiade In foieign 
lelations he was not less masteiful than in his manage- 
ment of domestic affaiis In 1609 he sent an army into 
Eussia to oppose the false Demetrius, whose pietensions 
to the Eussian throne were suppoited by Poland The 
Swedish generals, after having achieved some success, 
weie obliged to retreat in consequence of a mutiny among 
then troops, but Chailes despatched a fiesh force, which 
did its work so well that the Eussians came to terms, 
and even promised to accept his younger son, Chailes 
Philip, as czai In the last yeai of his life Chailes was 
engaged in a war with Christian IV of Denmaik, who 
invaded Sweden because Chailes claimed to be king of 
the Noiwegian Laplandeis and sought to exclude the 
Danes from the extensive trade with Eiga Calmai, 
notwithstanding the strenuous exertions of Chailes, 
was captured by the Danes, and fiom this circumstance 
the struggle came to be known as the Calmar Wai 

Charles IX was succeeded by his son Gustavus Gustavus 
Adolphus (1611-1632), the most illustiious of the kings 
of Sweden He was only seventeen yeais of age when lie 
became king, but he had alieady given evidence of high 
intellectual and moial qualities One of his fiist public 
acts was to appoint as chancelloi the youngest of his 
counsellors, Axel Oxenstjerna, a gieat statesman whose 
name is intimately associated with all the most piominent 
events of his reign By mingled gentleness and firmness 
Gustavus won almost immediately the goodwill of liis 
subjects, and befoie he was many years on tlie throne he 
became the object of then most enthusiastic devotion. 

He showed unfailing lespect foi the lights of the diet, 
improved its oigamzation, and summoned it rogulaily onco 
a yeai Industiy and trade flouiislied undci his wise rule, 
and he did much to develop the educational system of 
Sweden by giving splendid endowments to the univeisity 
of Upsala and by founding the university of Dorpat and 
many schools and colleges He intioduced into the army 
a iigid system of discipline, yet he was adored by his 
soldiers, who had peifect faith in his military genius and 
were touched by his care for their welfare and by the 
cheerfulness with which, when necessary, ho shared their 
hardships 

The wai with Denmaik winch had been begun in his 
father’s time he was obliged to continue, but ho did so 
veiy unwillingly, and as soon as possible (m 1613) he 
signed a treaty of peace, by wlncli, in return foi the pay- 
ment of a million thalers, Sweden received back all the 
fceiritory that had been conquered by the Danes Having 
no furthei cause of anxiety in tins direction, he prosecuted 
with renewed vigour the war with the Eussians, who had 
not kept their promise to recognize Prince Charles Philip 
as czar, The Swedish general, Count de la Gardie, had 
gained many advantages in the struggle, and whon 
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Gustayus himself took part in it the Swedes were so 
successful that lu 1617 the czar Michael was glad to 
conclude the peace of Stolbova, giving up Kexholm, 
Careha, and Ingermanland, and con&ming Sweden in the 
possession of Esthoma and Livonia The next task of 
Gustavos was to subdue Sigismund of Poland, who had 
formally lenewed his claim to the crown of Sweden after 
Charles IX ’s death, and had proved himself one of the 
most troublesome of the young Swedish king’s enemies 
In 1621 Gustavus took the field against him, and achieved 
a series of brilliant successes, which were interrupted only 
when, in 1629, Austria sent to the aid of Poland a force 
of 10,000 men under Arnheim 
Meanwhile the Thirty Years’ "War, begun in 1618, had 
been raging in Germany Christian IV of Denmark, who 
had intervened on behalf of the Protestants, had been 
f 01 cad to lay down his aims , and it seemed m the highest 
degree probable that the Catholic leaction, headed by the 
fanaticd emperor Eerdmand II, was about to be com- 
pletely triumphant Gustavus, like his father aud grand- 
father , was an enthusiastic Protestant, and he had watched 
with grief and dismay the misfortunes of those who weie 
strugghng for the right of free judgment in leligion At 
last he resolved to give them the suppoit they so lugently 
needed, and, in ordei that he might without unnecessary 
delay act upon his decision, he arranged with Poland in 
1629 that there should he an aimistice for six years He 
then began to make preparations for his great enterprise, 
and in 1630 he embaiked for Germany with an army of 
15,000 men In undertaking this splendid task he was 
not influenced only by religious motives He wished to 
punish the Austrians for having helped the Poles, he 
hoped to find an opportunity of adding to Swedish 
teiritmy, and there are reasons for supposing that he 
dreamed of snatching the imperial crown from the Haps- 
buig dynasty and placing it on his own head But all the 
evidence we possess goes to show that these objects weie 
suboidmate His piincipal aim was to save Protestantism 
in Germany from extinction 
He had many unexpected difficidties to contend with, 
foi he was distrusted by most of the German Piotestanfc 
pimces Very soon, however, his tact and courage 
enabled him to overcome every obstacle, and at Breitenfeld 
he gamed a decisive victoiy over the imperial general 
Tilly After this great success the confidence of the 
German Protestants revived, and Gustavus was every wheie 
received as their deliverer Tilly tried to prevent him 
from crossing the Lech, but was agam defeated , and the 
Swedish king took possession of Mumch, havmg already 
held couit at Frankfort For some time the destinies of 
the empiie appeared to he at his disposal, but all the 
hopes excited by his heroic career were suddenly cut shoit 
by his death m the battle of Lutzen in 1632 
Oimstma, Gustavus was succeeded by his daughter Christina, 
M'hom, before his departure for Germany, he had presented 
to the diet as heiress to the crown Dming her minority 
Sweden was governed by five nobles whom the diet 
appointed to be hei guardians, the foreflaost place being 
given to Axel Oxenstjerna They continued the foreign 
policy of Gustavus, maintaining in Germany a powerful 
aimy, which, although no longer uniformly successful, 
gained many victories over the impeiial forces Christina 
carefully educated in accoi dance with instructions left by 
her father, became one of the most cultivated women of 
the 17th century, aud at an early age she astonished her 
guardians by the vigour of her understanding lu 164d:, 
on her eighteenth birthday, she assumed supreme power, 
and foi some time she fiilMled all the expectations which 
had been formed as to her leign In 1645 she brought to 
au end a war with Denmark which had been begun two 
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yeais before The Danes had been repeatedly defeated, 
and by the treaty of Bromsebro they resigned to Sweden 
Jemtland and Haijeaadalen along with the islands of 
Gotland and Oesel, and gave up Halland for a period of 
twenty-five years Contiaiy to the advice of Oxeastjerna, 
Christina pressed for the conclusion of peace in Germany, 
and, when her object was attained, the Swedes had no 
reason to be dissatisfied with the result By the peace of 
Westphaha, concluded in 1648, Sweden obtained the 
duchies of Biemen, Verden, and Western Pomerania, a 
part of Eastern Pomerania, and Wismar Moreover, 
Sweden was recognized as a state of the empire 

The Swedish people were anxious that Christina should 
marry, but she declined to sacrifice her independence In 
1649, however, she persuaded the diet to accept as hei 
successoi the best of her suitors, her cousin Charles 
Gustavus of Pfalz-Zweibrucken, the son of the only sistei 
of Gustavus Adolphus In the following yeai she was 
crowned with great pomp About this time her chaiactei 
seemed to undergo a remarkable change She became 
wayward and restless, neglected her tried counsellors, and 
tollowed the advice of self-seeking favourites So much 
discontent was aroused by her extravagance and fickleness 
that she at last announced hei determination to abdicate, 
and she abandoned her purpose only in deference to 
Oxenstjerna’s entreaties She now demoted herself to her 
duties with renewed ardour, and made her court famous 
by inviting to it Descartes, Grotius, Salmasius, and other 
scholars and philosophers But she had soon to encoiintei 
fresh difficulties During the Thuty Years’ War the 
influence of the nobles had been greatly increased, partly 
in consequence of their position in the army, partly 
through the wealth they acqumed m Germany They 
made as usual so bad a use of their power that an 
agitation, which seemed likely to have most serious conse- 
quences sprang up against them among the peasants, the 
buighers, and the cleigy Unable to bring order out of 
the prevailing confusion, and longing for repose, Christina 
finally resolved to resign the crown, and in 1654 she 
formally laid the royal insignia before the diet m order 
that they might be transfeired to Charles Gustavus, who Chailes 
forthwith became kmg as Charles X Christina imme- X 
diately left the country, and did not return to it for many 
years She ultimately made some attempts to recover 
the crown, as well as to be elected queen of Poland, but 
her efforts were not successful She joined the Roman 
Church, and theie was much talk at all the courts m 
Europe about the eccentricities of her character and about 
hei passionate love of art and learning 

Charles X (1654-1660) devoted his energies chiefly to 
war, m which he was brilliantly successful He began 
his mihtaiy career by attacking Poland, whose king claimed 
to he the true heir to the Swedish crown In a great battle 
at Waisaw Charles destroyed the Polish army, and Poland 
would probably soon have been absolutely at his mercy 
but foi the intervention of Russia, which sought to weaken 
him by invadmg Esthoma and Livonia While the wai 
with Polaud and Russia was in progress, Charles became 
involved in a struggle with Denmark, and he conducted 
it so vigorously and skilfully that the Danes, by the peace 
of Roeskilde, signed m 1658, gave up Scania, Hadand, 
Blehnge, and various other ten itories War with Denmark 
was several times renewed, and at the tune of his death 
Charles was engaged m making extensive preparations for 
a fresh onslaught 

He was succeeded by his son Charles XI , a child of Charles 
four years of age. During the minority of Charles XI XI 
the government was carried on by his mother Hedwig 
Eleonoie and by the chancellor De la Gardie and four 
othei ministers In 1660 they concluded with Poland the 
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peace of Oliva, whereby Sweden received the whole of m leahty a man of evtiaoichiiary vigour and daiing, and 
Livonia as far as the Duna Soon afterwards peace was he soon convinced his enemies that^ they would find in 
also concluded ivith Demiiaik and Eus&ia, the foimer him a formidable opponent In 1700 he began what 
receiving back Drontheim and Boinholm, which had is known as the Noithern \Yai hy suddenly advancing 
been tafen by Chailes X Sweden, however, kept Scania, against Copenhagen, w'hich lie was about to besiege when 
Halland, and Blekmge, which w’eie now finally severed Frederick, alaimed hy the overwhelming numheis of the 
from the Danish monarchy In 1673 Chailes XI him- enemy, accepted Chailes’s terms, and signed the peace of 
self assumed the duection of aSaiis For some time he Travendahl Charles at once mossed the Baltic to attack 
seemed to take little inteiest in pubhc business, and in Augustus II and Peter I , the foinier of whom w'as 
1674 he was 1 ash enough to send an ai my into Germany besieging Eiga, while the lattei thieatened Naiva At 
to aid Louis XrV in his wai with the United Provinces Naiva the Swedish king gained a splendid victory, and 
and then allies The Swedes wmie defeated at Fehrbelhn afterwards he defeated the Saxons, duving them away 
by the electoi of Brandenburg, who at ouce followed up from Eiga If he had now concluded peace, he might 
his victory hy taking possession of Pomeiania Christian have been foi many yeais by far the gieatest potentate 
Y of Denmark, thinking he had now a good oppoitumty in northern Europe But he was lesolved to humiliate 
of recovering Scania, joined the enemies of Fiance and Augustus II and this he did most effectually Defeated 
Sweden, and at sea the Danes gamed several gieat at Klissoff, Augustus w^as held to have forfeited the 
victories over the Swedes Chailes XI, aiouoed by these thione of Poland, and at Charles’s suggestion Stanislaus 
disasters, began to show the real vigom of his chaiacter Lec/mski was elected king Chailes followed Augustus 
He placed himself at the head of his army, and m several into Saxony, and m 1706 forced him to conclude the 
battles so decisively defeated the Danes that they were treaty of Altianstadt Meanwhile Peter I had been 
duven from Scania, the greater pait of which they had taking possession of Swedish tenitoiy on the Baltic, and 
occupied When peace was made m 1679, Sweden had to on a portion of it had begun to build St Petcisbuig 
give up to Biandenburg a part of Pomeiania, hut she Instead of attacking him diiectly, Chailes lesolved to 
sustained no other losses thwait him by seizing Moscow, and this decision pioved 

At this time the finances of Sweden were m utter fatal to his gi eat designs Woinout by a longanddieaiy 
confusion, and the revenue was not nearly laige enough to maich, during which many soldieis died of hungei and 
cover the necessaiy expenditiue So many of the ciown disease, his dispuited army wms defeated at Poltava (1709), 
lands had fiom tune to tune been given away to nobles and Chailes, igiioxant of the leal condition of the enemy’s 
that the administration could not be earned on without a forces, fled across the Eussian fioiitiei into Turkey He 
system of crushing taxation The common people, unable remained five years in the Tuikish dominions, tiyiiig to 
to beai the burdens imiiosed iiiioiithem, had often insisted induce the sultan to become Ins ally But, although wai 
that theso lands should ho taken back Chailes XI did break out between Kiissia and Tuikey, the Turks had 
became convinced that theie was no other way out of his little confidence in Charles, for it was supposed that he 
difficulties, and in 1680, with the sauctioii of the diet, he wished to become king of Poland, and the sultan suspected 
ordered that the fouith part of all the crown lands which that if this scheme weic effected ho might become a 
had been given away dmmg the previous thiity yeais dangeious enemy of the Ottoman eiupiie Convinced at 
should be restored This, however, was only the begin- last that nothing was to be gained from Tuikey, Chailes 
ning of the so-called process of reduction, which was soon made his escape, and in fourteen days rode from Adrian- 
extended and earned out with ruthless seventy By this ojile to Stialsund In his absence the war had been 
measme some of the foiemost families in Sweden weic continued by Petei I, who had soon been joined again 
ruined, and the ciovvn was made almost independent of by Augustus II and Fiodenck lY , and ultimately the 
the diet, for it lecoveied no fewer than ten counlica, alliance was stiengthoncd by the accession of tlio king of 
seventy baronies, and many smallei estates Chailes Piussia and the electoi of Hanovei, each oi whom was 
became virtually an absolute sovereign, and on the whole eager to possess those Swedish touiiories which weio m 
he made an excellent use of liis powei Foi more than a the neighbourhood of his own dominions In Stialsund, 
century Sweden had been almost constantly engaged in which was besieged by an aimy of Danes, Saxons, 
war She now enjoyed a period of repose, and piofitcd Prussians, and Eussians, Charles displayed astonishing 
greatly by the king’s vigorous adininistiation. He built valour and military skill, but about a year aftei his arrival 
fortresses, reorganized the army and navy, and earned on the toum was obliged to surrender lie then wont to 
many important pubhc works in the interests of commcicc Lund, adopted vigorous measures for the defence of the 
He also founded the univeisity of Lund, and made laigei Swedish coasts, and attacked Norway By the advice of 
provision for pojiular education, frequently impressing Ins fiieud Baion Guilz ho cntoiod into negotiations with 
upon the clergy the duty of attending to the intellectual Pctci I, who was not unwilling to come to tciras Had 
needs of then parishioners His comparatively early Cliarles hved, it is possible that the tide of misfortune 
death was lamented hy the great majority of the people might have tinned, hut ho was shot dead while engaged 
who were grateful for the steady determination with which in besieging Fiedeiikshall His iiiiontion was to conquex 
he applied himself to the duties of his office Not way after having made jicaco with Eitssia, and from 

Chailes Charles XI was succeeded by his son Chailes XTI Norway to cross to Gieat Pnitain, where ho liopcd to 

(1697-1718), the most brilliant although not the gieatest jiumsh the electoi of Hanover by placing the Picteudcr on 
figure m Swedish history He was »a youth of fifteen the English throne 

when Ins father died, and he w'as so enthusiastically All the conditions of political life m Sweden w'eie now 
devoted to sport and all kinds of physical exeicise that changed The Swedish people woie suiioiuided by a 

he seemed to be iittcily destitute of j^ohtical ambition ciowd ol enemies whom they could not hope to oveicome, 

Accordingly Augustus II of Poland and Saxony, Peter I and lu the confusion caused by the Norihein AYar the 
of Russia, and Fiedonck lY of Denmark, thinking the nobles had recoveiccl their ancient power As Charles 
time had come foi the lecovery of the possessions taken XII had no clnkheu, it was doubtful wfiicther the mown 
from tlieu predecessors by Sweden, formed an alliance should pass to lus youngci susLor XThica Eleonoro or to 
against him, and they appear to have had no doubt that Charles Fiedenckof Holstein Gottoip, the son of hia older 
he would he easily oveicome Charles XII , however, was sistei Hedvig Sojfiiia The nobles decided in favour of 
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Ulrica Uliica Eleonore, t\1io secured their support by undertak- 
Bieonore mg to place all leal poiier in their hands In 1720 hei 
authouty was transferred to her husband, Prince Frederick 
Fredenck of Hesse, who reigned as Frederick I until hio death in 
1751 He reigned, howeier, only m name, for the diet, 
which now piactically meant the nobles, usurped e’leiy 
important prerogati\e of the ciowu Theie were two 
parties, known as the Hats and the Caps, who assailed 
one another with much vehemence, but on one point 
they were agreed, and that was that the Swedish ^leople 
should in future be ruled, not by a king, oi by a king 
acting in conjunction with the diet, but by the aristocracy 
Meanwhile Sweden had been shorn of most of the 
foreign teiritoiy foi which in past times she had made so 
many sacrifices In 1719 she had given up Bremen and 
Verden to Hanover, in 1720 Stettin and Western Pomer- 
ania as far as the Peene were resigned to Prussia , and m 
1721 EutiSia obtained Livonia, Esthonia, Ingermaiiland, 
and a part of Viboig Ian In 1741, against the wish of 
King Fredeuck, the Hats plunged into a war with Russia, 
and the consequence was that in 1743 Sweden had to 
conclude the degrading peace of Abo, by which she lost 
Eastern Finland She had even to beg Russia to aid hei 
against Denmark, and she was obliged to recognize Adol- 
phus Frederick of Holstein-Gottoip, a lelative of the 
czarina Elizabeth, as heir to the throne 

From the leign of Charles IX until that of Charles 
XII Sweden had been one of the greatest powers in 
Europe She had conducted many wws successfully , she 
had secured a -vast teiiitory beyond hei proper limits , in 
the crisis of the struggle between Catholicism and Pio- 
testantism she had lent poweiM suppoit to those wEo 
weie fighting for spiritual freedom In the management 
of international relations during this period no gieat 
decision was aiiived at by any European state without 
reference to her wishes, and theie seemed to he solid 
1 easons f oi the belief that liei power would be enduring 
Yet she suddenly sank fioin her high position to that of a 
thiid-iate state, which exercised little or no influence on 
the affaiis of the lest of the world This striking change 
was immediately due to the calamities brought upon his 
country by Chailes XII, hut sooner or later it would 
have come even if he had nevei lived The circumstances 
of Euiope were in his time very different from those with 
which Gustavus Adolphus had to deal Russia had 
emerged as a united and growing state , Prussia had 
begun to display some of the qualities which were ulti- 
mately to make liei supreme in Germany , and Hanover 
had been made important by the accession of the house of 
Biiinswick to the throne of Great Britain Sweden could 
not have permanently maintained her conquests against 
these new political forces Charles XII by his bold but 
headstrong policy, only hastened a process which was in 
any case inevitable 

Ldolphus IJndei Adolphus Eiedeiick (1751-1771) Sweden took 
'rederick part in the Seven Years’ War, siding with the enemies of 
Fredeuck the Great But she was now so feeble, and hei 
statesmen weie so incompetent, that her intervention led 
to no serious results The Hats, who were responsible 
for the humiliation brought upon Sweden by this exhibi- 
tion of her weakness, had to make way for the Caps , but 
neither party had the power or the will to arouse the 
Gustavus nation from the lethaigy into which it had fallen Gus- 
in tavns III, Adolphus Frederick’s son (1771-1792), was a 
man of a veiy different temper from his indolent father 
He had great energy of character, a thorough comprehen- 
sion of some of the conditions of political progress, and a 
frank and persuasive manner In early youth he seems 
to have convinced himself that it would be impossible for 
Sweden to become a prosperous country unless the royal 
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authority were restored, and when at the age of twenty- 
five he succeeded his father he secretly lesolved to make 
the Clown supreme 

He carried out his plana with remarkable ability and 
caution Under the pretence that he wished to zntioduce 
a new system of military mancnuvies, he collected arbund 
him about two bundled ofhceis, most of whom were 
young men, and they were gradually induced to pledge 
themselves to support him Agents weie despatched to 
win over the regiments in the provinces, and Gustavus 
was careful to make a good impression on the buigher 
class and on the peasantry ^^en all was ready, the 
commandant of Christiaustad, on the 12th of August 
1772, as previously auanged, foimally renounced his 
allegiance to the diet, and one of the king’s brotheis w'ent 
to the town with the regiments in the neighbourhood and 
pretended to besiege it Suspicions weie aroused at 
Stockholm, and at a meeting of the council of state Gus- 
tavus was bitterly reproached by some of the members 
He then boldly proclaimed his piupose The members of 
the council of state were arrested, and the king received 
the homage of the leading aiithoiities in the military, 
naval, and civil services The diet was forthwith sum- 
moned, and at its first sitting Gustavus spoke of the 
lamentable condition of the kingdom, and of the need for 
more efficient methods of government He had no wish, 
he said, to establish an absolute monarchy, but it was 
necessary that the supremacy of the aristociacy should be 
destroyed, and that the country should le-e&tablish the 
system which existed in the time of Gustavus Adolphus, 
when the crown and the diet had each its sepaiate func- 
tions and worked cordially together A new constitution, 
which had been drawn up, placing executiv e power wholly 
m the king’s hands, was afterwards read, and at once 
accepted 

Delivered from the trammels which had hampered his 
immediate predecessors, Gustavus worked hard for the 
welfare of his subjects Agiicultuie, industiy, and tiade 
revived, the army and navy were improved, and the 
educated classes began to show greater interest in art, 
literature, and science Unfortunately the king took the 
court of France as the model for his own court, and the 
country resented the incessant demands foi money which 
were rendered uecessaiy by his personal extravagance 
In 1788 he declared war wnth Russia, hoping to recover 
Livonia and the pait of Finland which Russia had con- 
quered , and the discontent he had aroused found expres- 
sion m the army, the leadeis of which declined to fight, 
protesting that the war ought not to have been begun 
without the sanction of the diet At the same tune Den- 
maik was persuaded by the czaima Catherine to attack 
Sweden Gustavus seemed to be on the veige of luin, 
but he was saved by his own courage and sagacity 
Hastening back from Finland, he wms able to rescue 
Gothenburg from the Danes wuth a force raised m Dale- 
cailia, and soon afteiwards, through the intervention of 
England and Prussia, Denmaik was induced to withdraw 
from the stiuggle The majority of the diet, seeing the 
dangers to which the nation was exposed, rallied around 
the king, and, notwithstanding the opposition of the 
nobles, recognized the light of the mown to declare war 
Impressed by the fiiin and rapid action of Gustavus, the 
army returned to its allegiance, and the conflict with 
Russia was begun in earnest In 1789 the Swedes were 
very unsuccessful, but m the following year they gained 
several victories lioth at sea and on land Gustavus saw, 
however, that it would be impossible for him to wrest 
from Russia any of her territories, and m 1790 peace was 
concluded on the understanding that both states should 
occupy the position they held before the wai. 
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Gustavus was greatly excited by tbe French PLevolntion, 
and sought to form an alliance ivitli Eussia, Prussia, and 
Austria for the restoiation of Louis XYI But the diet 
refused to support his wild schemes Seveial nobles, 
desiring to aienge the supposed wrongs of then order, 
entered into a eonspiiacy against him, and m 1792 he was 
mortally wounded by an assassin who acted as their agent 
r,u‘3ta'U3 Gustavus lY (1792-1809) was not quite fourteen 
IV jeais old when his father was muidered, and during his 
minority the government was cained on by his uncle the 
duke of Sodeimanland Gustavos began to exeicise royal 
authority in 1796 His leigii was remarkable chiefly for 
the obstinacy with which he clung to his own ideas, no 
matter how fai they might conflict with the obvious 
lateiests of his country He had a hitter detestation of 
Bonaparte, and in 1803 went to Cailsrnhe in the hope 
that he might induce the emperor and some of the German 
princes to act with him in support of the Bourbons His 
enmity led to an open rupture with France, and even 
aftei the peace of Tilsit, when Russia and Prussia offered 
to mediate between him and the French emperoi, he 
refused to come to teims The consequence was that he 
lost Stralsund and the island of Rugen He displayed 
so much fiiendship for England that Russia and Denmark, 
acting under the influence of Fiance, declared war against 
him, and the whole of Finland was soon held by Russian 
troops Gustavus attacked Norway, but his aimy was 
driven back by the Danes and Norwegians He still 
declined to make peace, and he even alienated England 
when she attempted to influence him by moderate counsels 
The Swedish people were so enraged by the consequences 
of his policy that m 1809 he was dethroned, and the 
claims of his descendants to the crown were also repudi- 
ated He was succeeded by the duke of Sodermanland, 
who leigned as Charles XIII 

Charles Chailes XIII (1809-1818) concluded peace with 
I^III Russia, Denmark, and Prance, ceding to Russia by the 
treaty of Frederiksbamm (1809) the whole of Finland 
The loss of this tenitory, which had been so long associ- 
ated with the Swedish monaichy, was bitterly deplored by 
the Swedes, but ib was universally admitted that under 
the ciicumstances the saciiSce was unavoidable Charles 
assented to important changes in the constitution, which 
were intended to bring to an end the stiuggle between 
the crown and the austocracy and to provide some security 
for the maintenance of popular lights The king was 
still to be at the head of the executive, but it was arranged 
that legislative functions and control over taxation should 
belong to the diet, winch was to consist of foui orders — 
nobles, clergymen, burghers, and peasants 

As Charles XIII was childless, the diet elected as his 
successor Prince Christian Augustus of Holstem-Sondei- 
hurg-Augustenburg In 1810, soon after his arrival in 
Stockholm, this prince suddenly died, and Sweden aston- 
ished Europe by asking Marshal Bernadette to become 
heir to the throne Beriiadotte, who took the name of 
Charles John, was a man of great vigom and lesourco, 
and soon made himself the real ruler of Sweden Napoleon 
treated Sweden as almost a conquered countiy, and com- 
pelled her to declare war with England Beinadotte, 
associating himself heartily with his adopted land, lesolved 
to secure its independence, and entered into an alliance 
with Russia In 1813 he started with an army of 20,000 
Swedes to co-operate with the powers which weie staving 
finally to crush the French empeioi The proceedings of 
the Swedish mown prince were watched with some suspicion 
by the allies, as he was evidently unwilling to stake a 
decisive blow at France, but after the battle of Leipsic 
he displayed much activity Pie blockaded Hamburg, 
and by the peace of Kiel, concluded in January 1814, he 
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forced Denmark to give up Norway He then entered 
France, hut soon returned, and devoted his energies to the 
conquest of Noiway, which was veiy unwilling to be 
united with Sweden Between the months of July and 
Novembei 1814 the countiy was completely .subdued, and 
Charles XIII was proclaimed king The union of Sweden 
and Norway, which has ever since been maintained, was 
recognized by the congress of Yienna , and it was placed 
on a sound basis by the fiank adoption of the piinciple 
that, while the two countries should be subject to the 
same crown and act together in matters of common 
interest, each should have complete contiol over its 
internal affaiis The new relation of their countiy to 
Norway gave much satisfaction to the Swedes, whom it 
consoled m some measure for the loss of Finland It also 
made it easy for them to transfer to Prussia m 1815 what 
remained of their Pomeranian territories. 

In 1818 Bernadette mounted the throne as Charles Clmrles 
XIY, and he reigned until he died in 1844 Great XIV 
material improvements were effected during his leign 
He caused new roads and canals to be constructed , he 
encouraged the cultivation of districts which had foimeily 
been barren, and he founded good industrial and naval 
schools He was not, however, much liked by his subjects 
He nevei mastered the Swedish language, and he was so 
jealous of any interference with his authority that he 
sternly punished the expression of opinions winch he dis- 
liked To the majoiity of educated Swedes the constitu- 
tion seemed to be ill-adapted to the wants of the nation, 
and there was a general demand for a political system 
which should make the Government moio diiectly respon- 
sible to the people In 1840 a scheme of lefoim was 
submitted to the diet by a committee which had been 
appointed for the puipose, but the negotiations and dis- 
cussions to which it gave use led to no definite lesult 
Charles XIY was succeeded by his son Oscar I (1844- Osoai T 
1859) Oscar had alwaj s expressed sympathy with liberal 
opinions, and it was anticipated that the constitutional 
question would be settled duiing his leign without much 
difl&culty These expectations weie disappointed The 
diet met soon aftei his accession, and was asked to accept 
the scheme which had been diawn up in 1840 The 
measure received the cozdial approval of the bmghors and 
peasants, but was rejected by the nobles and the cleigy 
In 1846 a committee was appointed to prepare a new set 
of pioposals, and late in the following year the discussion 
of its plans began While the debates on tho subject 
were pioceedmg some excitement was pioduccd by tho 
revolutionary movement of 1848, and a now muiistiy, 
pledged to the cause of lefoim, came into olflcG The 
scheme devised by this ministry was accepted by tho 
committeo to which it was lefcired, but tho provisions of 
the existing constitution londeicd it necessary that the 
final sottleiuent should depend upon the voto of tho next 
diet When the diet met in 1850 it was found that tho 
difficulties an the way were for the time insuperable 
The proposals of the Government weie approved by a 
majority of the buiglicrs, but they wore opposed by the 
nobles, the cleigy, and the peasantry The solution of 
the problem had, Ihcrefoio, to bo indeiiniloly postponed 
Although the constitution was not reformed, much was 
done in othei ways dming tlio reign of Oscai I to pio- 
mote the national welfaie The criminal law was brought 
into accoi dance with modem ideas, and tho law of inherit 
ance was made the same foi both sexes and for all classes 
of tho community Increased freedom w'as secured for 
industry and trade, tho methods of admmisliation weie 
improved , and the state took great pams to provide the 
countiy with an efficient railway sy.stem The result of 
the wise legislation of this period was that a new spirit of 
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enteipn&e was displayed by tbe commeieial classes, and 
that in material piospeiity the people made sure and 
lapid progress 

In 1818, when the difficulty about Schleswig-Holstem 
led to war between Denmaik and Germany, the Swedes 
sympathized cordially with the Danes, of whom they had 
for a long time ceased to be in the slightest degree jealous 
Swedish troops were landed in Funen, and thiough the 
influence of the Swedish Government an armistice was 
concluded at Malmo The excitement in favour of Den- 
mark soon died out, and when the wai was resumed m 
1849 Sweden resolutely declined to take part in it The 
outbreak of the Crimean War greatly alarmed the Swedes, 
who feared that they might in some way be dragged into 
the conflict In 1855, having some reason to complain of 
Eussian acts of aggression on his northern frontiers, the 
king of Sweden and Noiway concluded a treaty with 
England and Fiance, pledging himself not to cede terri- 
tory to Russia, and receiving from the Western powers a 
promise of help in the event of his being attacked The 
demands based on this treaty were readily granted by 
Russia in the peace of Pans in 1866 

lailes Charles XY (1859-1872) mounted the throne aftei 
his father’s death Nearly two years before his accession 
he had been made regent in consequence of Oscar I ’s lU- 
health Charles was a man of considerable intellectual 
ability and of decidedly popular sympathies, and duung 
bis reign the Swedish people became enthusiastically loyal 
to his dynasty In 1860 two estates of the realm — the 
peasants and the burghers — presented petitions, begging 
him to submit to the diet a scheme for the lefom of the 
constitution This request he wilhngly granted The 
mam provisions of the plan offieied in his name were that 
the diet should consist of two chambers, — the first chambei 
to be elected for a term of nine yeais by the provincial 
assemblies and by the municipal corporations of towns not 
lepresented in those assemblies, the second chamber to be 
elected f oi a term of thi ee years by all natives of Sweden 
possessing a specified piopeity qualification The execu- 
tive powei was to belong to the king, who was to act 
under the advice of a council of state lesponsihle to the 
national representatives This plan, which was received 
with general satisfaction, was finally adopted by the diet 
in 1866, and is still in force 

Early in the reign of Chailes XV there weie serious 
disputes between Sweden and Norway, and the union of 
the two countries could scarcely have been maintained but 
for the tact and good sense of the king He also exercised 
a steadying influence in 1863, when his people expressed 
passionate sympathy with the Poles in their insurrection 
against Russia, and with the Danes m their war with 
Puissia and Austria 

!cai II Chailes XY, died in 1872, and was succeeded by his 
brother Oscar II, who still reigns (1887) Under him 
Sweden has maintained good relations with all foreign 
powers, and political disputes in the diet have never been 
senous enough to interrupt the material progress of the 
nation 

Many documents i elating to Swedish histoiy have been published 
111 iScnptoiBs RiitwtnSumm im Medn JBm, edited by Font, Geyei, 
and Scbrodei , in Sci es Suecici Med%% Mm, edited by Rietz, and 
in other collections Among the older histones of Sweden may 
be named those by Dahn and Lagerbring in the 18th centiuy and 
by Bulls m the 19th Moie important woiks on the subject aie 
those by Geijei, Carlson, Fryxell, and Stiinnholm (J SI ) 

Part III — Literatuee 


any degree rapid or copious The oldest foim m which 
Swedish^ exists as a written language is the series of 
manuscripts known as Landslapdagaine, or “The Com- 
mon Laws ” These are supposed to be the relics of a 
stiU eailier age, and it is baldly believed that we even 
possess the first that was put down in wilting The most 
important and the most ancient of these codes is the 
“Elder West Gota Law,” reduced to its present form by 
the law-man Eskil about 1230 Another of great interest 
is Magnus Erikbson’s “ General Common Law,” which was 
written in 1347 These ancient codes ha\e been collected 
and edited by Prof Schlyter The chief ornament of 
mediaeval Swedish literatuie is Urn Stynhe Kummga ok 
Hofdxnga (“ On the Conduct of Kings and Princes ”), first 
punted, by command of Gustavus II Adolphus, in 1634 
The writer is not known, it has been conjecturally dated 
1325 It is a handbook of moral and political teaching, 
expressed m terse and vigorous language St Bridget, or 
Birgitta (1302'2-1373), an historical figure of extraoidinary 
interest, has left her name attached to several important 
religious works, in particular to a collection of Uppen- 
hat elm (“Revelations”), in which her visions and ecstatic 
meditations are recorded, and a version, the first into 
Swedish, of the five hooks of Moses This latter was 
undertaken, at her desire, by her father-confessor Mattias 
(d 1350), a priest at Linkoping The tianslation of the 
Bible was continued a centuiy later by a monk named 
Johannes Budde (d 1484), 

In verse the earliest Swedish productions were probably 
the folk-songs The age of these, however, has been 
commonly exaggerated It is doubtful whether any still 
exist which are as old, in their present form, as the 13th 
century The bulk are now attributed to the 15th, and 
many are doubtless much latei still The last, such as 
“Axel och Yalborg,” “Liten Karin,” “Kampen Giim- 
borg,” and “Haboi och Signild,” deal with the adven- 
tnies of lomantic medueval romance Almost the only 
positive clue we hold to the date of these poems is the 
fact that one of tlie most chaiacteristic of them, “Engel- 
brekt," was written by Tomas, bishop of Stiengnas, who 
died in 1443 Tomas, who left other poetical pieces, is 
usually called the fast Swedish poet There are three 
ihymmg chionicles in mediiBval Swedish, all anonymous 
The earliest, BnJcshomkan, is attributed to 1320 , Kails- 
kromhan is at least 120 years later, and the third, 
Sttirehiomloma, was probably written about 1500 All 
three have been edited by G E. Klemming The col- 
lection of rhymed romances which hears the name of 
Queen Eupihermds Songs must have been written before 
the death of that lady in 1312 They aie believed to 
date from 1303 They are veisions of three mediaeval 
stories taken fiom Fieuch and German somces, and they 
deal respectively with King Arthm and the Table Round, 
with Duke Fredeiick of Normandy, and with Floies and 
Blanchefloi They possess veiy slight poetic merit in 
their Swedish foim A little later the romance of King 
Alexander was translated by, or at the command of, Bo 
Jonsson Grip , this is more meritorious A brilliant and 
pathetic relic of the close of the mediaeval period exists in 
the Love Lexers addressed in 1498 by Ingrid Peisdotter, 
a nun of Yadstena, to the young knight Axel Nilsson 
The first book printed in the Swedish language appeared 
in 1495 

The 16th centuiy added but little to Swedish literature, 
and that little is mostly connected with the newly-founded 
university of TJpsala The Renaissance scarcely made 
itself felt in Scandinavia, and even the Reformation failed 
to waken the genius of the country Psalms and didactic 

^ For the Swedish language, see Scandinavian Lanouaofs, vol xxi 
pp 370-372 
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Swedish literature, as distinguished from compositions 
in the common noi rxmci tunga of old Scandinavia, cannot 
be said to exist earlier than the 13th century Nor until 
the period of the Reformation was its development in 



754 S W E 

spiritual poems were the main products of Su edish letters 
m the 16th ceutuiy Two wiiteib, the brothers Petri, 
take au easy prominence in so baiien a period Olaus 
Petri (1497-1552) and Laurentius Petu (1499-1573) 
■were Carmelite monks iiho proceeded in 1516 to Witten- 
berg to study theology under Luther, and who came hack 
to Sweden as the apostles of the new faith Olaus, who 
it> one of the noblest fignies in Swedish annals, was of the 
execute e lathei than the meditative class He found 
time, however, to wiite a Chonide, which is the 
earliest piose histoiy of Sweden, a mystery play, Tolie 
Gomedta, which is the first Snedmh drama, and three 
psalm-books, the best known being published in 1630 
under the title of Narj,e Gtidhehge Ttjso7 (“ Ceitain Divine 
Songs”) Laurentius Petri, who was archbishop of all 
Sweden, edited or superintended the tianslation of the 
Bible published at Upsala in 1540 He also wrote many 
psalms. Laurentius Andieas, -who died in 1552, had 
pieviously prepaied a tianslation of the Hew Testament, 
which appeared m 1526 He ivas a polemical writei of 
prominence on the side of the Heformers Finally, Petrus 
Higei (Peder Svait), bishop of Yesteias (d 1562), wiote 
a chionicle of the life of Gustavus I up to 1533, in excel- 
lent piose The same writei left unpublished a history of 
the bishops of Wester.ls his predecessor The latter halt 
of the 16th ceutuiy is a blank in Swedish literatuie 
With the accession of Charles IX and the consequent 
development of Swedish gieatness, liteiatuie began to 
assert itself m moie vigoious foims The long hfe of the 
loyal libiaiian, Johannes Bmmiis (1568-1652), formed a 
link between the age of the Petii and that of Stjeinhjelm 
Burseus studied all the sciences then known to mankind, 
and confounded them all in a soifc of Rabbinical cultus 
of his own invention, a univeisal philosophy m a multi- 
tude of umeadable volumes But he was a patient anti- 
quaiian, and advanced the knowledge of ancient Scandi- 
navian mythology and language very considerably He 
awakened curiosity and loused a public sympathy with 
letters, nor was it without significance that two of the 
greatest Sivedes of the century, Gustaviis Adolphus and 
the poet Stjeinhjelin, weie his pupils The leign of 
Charles IX, saw the use of seciilai drama in Sweden 
The first comedy was the Tishe of Magnus Olai Astero- 
pheriis (d 1647), a coarse hut witty piece on the stoiy of 
Pyramusand Thisbe, acted by the schoolboys of the college 
of Arboga iii 1610 This play is tho Balpk Moister 
Doisier of Swedish literatuie A greater dramatist 
was Johannes Messenms (1579-1636), who, having been 
discovered plotting against the Government duiing the 
absence of Gustaviis ni Russia, was condemned to im- 
prisonment for life — that is, foi twenty years Before 
this disaster he had been professor in TJpsala, where his 
■fiist historical comedy JOisa was performed m 1611 and 
the tragedy of Sir/mll in 1612 The design of Messenius 
was to wiite the history of his countiy in fifty plays , he 
completed and produced six These diamas are not 
paiticulaily well arranged, but they foim a little body of 
theatrical literature of singular mteiest and value Mos- 
semus was a geuiune poet , the lyrics he mtioduces have 
something of the charm of the old ballads He wrote 
abundantly in prison , his magnum 02 ->us was a history of 
Sweden m Latin, but he has also left, in Swedish, two 
important rhyine-chionicles Messenius was imitated by 
a little ciowd of playwrights Nikolaus Catonius (d 
1655) wiote a fine tragedy on the Tiojan War, T'to’i/m- 
horgh, in which he excelled Messenius as a cliamatist 
Andieas Pryte, who died m 1655 as bishop of Lmkoping, 
produced seveial leligious chronicle plays from Swedish 
history Jacobus Boudeletius (d 1662) wrote a curious 
“Ohristiaii tiagi-comedy ” of Judas These 
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plays were all acted by schoolboys and univeisity youths, 
and when they wmnt out of fashion among these classes 
the diama in Sweden almost entiiely ceased to exist 
Two historians of the reign of Charles IX , Enk Gorausson 
Tegel (d 1636) and Afgidius Girs (d 1639), deserve 
mention 

The reign of Gustavus Adolphus was adorned by one Stjem- 
great wnfcei, the most considerable in all the eaily history kjelm 
of Sweden The title of the Father of Swedish Poetiy ” 
has been universally awarded to Goian Lilja, better known 
by his adopted name of Geoig Stjeinlijelm (1598-1 G72). 

This extiaordinaiy man was born at Wika iii Dalecarlia 
on the 7th of August 1598 He took his degiee at 
Gieifswald, and spent some years in tiavelling over 
eveiy quarter of Europe On his return lie attracted the 
notice of Gustavus Adolphus, who gave him a responsible 
post at Dorpat in 1630, and raised him next year to the 
uobihty After the king’s death Christina attached him, 
as a kind of poet laureate, to her court m Stockholm 
TTis jnopeity lay in Livonia and when the Russians 
plundered that province in 1656 the poet was leduced 
to extreme poverty foi tw’O or three years He died at 
Biunkeboig in Stockholm on the 22d of April 1672 
Stjernhjelm was a man of almost universal attainment, 
but it IS mainly m veise that he has left his stamp upon 
the literature of his country Ho found the language 
rough and halting, and he moulded it into perfect smooth- 
ness and elasticity His mastei Burmiis had wutteii a 
few Swedish hexameteis by way of expeument Stjern- 
hjelm took the foim and made it national His greatest 
lioeni, Hacules, is a didcactic allegoiy in hexameteis, 
written in veiy musical veise, and with an almost Oriental 
splendour of pluase and imagery In its faults as well as 
Its beauties the style of Stjeinhjelra leminds us of that of 
his great Dutch contempoiaiy Vondol He was certainly 
influenced by a wiitei a few months older than himself, 
the Geiman poet Mai tin Opit/i The Ilcnuks^ winch 
deals with the famihai story of the dispute for tho lieio 
between Duty and Pleasuie, was fiist punted, at Upsala, 
in 1653, but was finished some years eaihei Bwllops- 
Besvnn Ihuglommelse, a sort of seiio-coinic epithalamiiim. 

Ill tlie same measuie, is anotlici vciy biilliaiit woik of 
Stjeinhjelm His masques, Then fdgne Gupido (“Cupid 
Caught”) (1649), Fiedi-ajl (“ The BiithoE Peace”) (1649), 
and Fauui'^m Tnwnphnns (1651), weie written for the 
onteitamment of the queen, and liavo a chaimiug lyiical 
lightness Ho can scaicely, however, bo said to have been 
successful in lus attempt, in tho fiist two of these, to 
introduce unrhymed song-measures Stjernhjelm was an 
active philologist, and left a gieat number of woiks on 
language, of which only a few have over been printed 
He wrote letter A of tho earliest Swedish dictionaiy, 
published in 1643, and a woik oil mathematics entitled 
Aiclmiedes Befoimaius No brighter intellectual figure 
aiose in Sweden till tho beginning of the 19th century 

Tho claim of Stjenihjelm to bo tho first Swedish poet Bosen- 
may be contested by a younger man, but a slightly earlier kane 
writer, Gustaf Rosenhano (1619-1684), who was a 
reformer on quite other lines If Sljeiulijclm studied 
Opitz, Rosenhano look the Fiench poets of tho Renais- 
sance foi his models, and m 1650 wrote a cycle of one 
bundled sonnets, the eaihcst in tlio language , these were 
published under the title Ycneiid in 1680 Rosenhaue 
printed in 1658 a “Complaint of the Swedish Lan- 
guage” in thntoen hundred rattling rhyming lines, 
and in 1682 a collection of eighty songs tie was a 
metrist of the aitzstio order, skilful, learned, and unim- 
passioned His zeal for the improvement of tho litera- 
ture of his country was beyond question. Most of the 
young poets followed Stjernhjelm rather than Rosen- 
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bane Ab personal frienJs and pupils of the former, energy on the practical improYement of the university 
the brothers Columbus deserve special attention Each He was a genius in all the known branches of learning , 
wrote copiously in verse, but Johan (1640-1684) almost at twenty-three his physiological discoveries had made 
entirely m Latin, while Samuel (1642-1678), especially him famous thioughout Europe His Atlancl (or Atlan- 
in his Odce Suethcm, showed himself an apt and fervid tila) appealed in four folio volumes, m Latin and 
imitator of the Swedish hexameters ot Stjeinlijelm Of a Swedish, m 1679-98, it was au attempt to summon all 
iliymmg family of Hjarne, it is enough to mention one the authoiity of the past, all the sages of Greece and the 
member, Urban Hjaine (1611-1724), who introduced the bards of Iceland, to prove the inherent and indisputable 
new form of classical tiagedy from France, m a species ot greatness of the Swedish nation, in which the fabulous 
transition from the masques of Stjeinhjelm to the latei Atlantis had been at last discovered It was the literary 
regular rhymed diamas His best play was a iiosimmcZa expression of the majesty of Charles XI, and of his 
Lars Johansson (1642-1674), who called himself “Luci- autociatical dreams for the destiny of Sweden From 
dor the Uufoitunate,” has been the subject of a whole another point of view it is a monstrous hoard or cairn of 
tissue of romance, most of which is fabulous It is tiue, lOugh-hewn antiquarian learning, now often praised, some- 
however, that he was stabbed, like Marlowe, in a mid- times quoted from, and never read Olof Yerelius (1618- 
night brawl at a tavern His poems wmie posthumously 1682) had led the way for Eudbeck, by his translations 
collected as Flowers of Hehcon, Plucled and Fistnbuied on of Icelandic sagas, a work which was carried on with 
va7iozis occasions hj Lucidoi the Unfoitiinate Stripped greatei intelbgence by Johan Peringskjold (1654-1720), 
of the myth which had attracted so much attention to his the editor of the Eeinislmigla The French philosopher 
name, Lucidor proves to he an occasional rhymster of a Descartes, who died at Christina’s court at Stockholm in 
very low ordei Haquin Spegel (1646-1714), the famous 1650, found his chief, though posthumous, disciple in 
archbishop of Upsala, wrote a long didactic epic m alex- Anders Hydelius (1671-1738), bishop of Lund, who was 
andnnes, God's Labow and Rest, with an introductory the mastei of Dalin, and thus connects us with the next 
ode to the Deity m ihymed hexameters He was also a epoch Chailes XH , under whose special patronage 
good writer of hymns Anothei ecclesiastic, the bishop Rydelius wrote, was himself a metaphysician and physio- 
of Skara, Jesper Svodberg (1663-1736), wiote sacred legist of merit 

verses, but is better remembeied as the father of Sweden- A much more brilliant period followed the death of 
borg Petei Lageilof (d 1699) cultivated a pastoral vein Charles XII The influence of France and England took 
in his Misandni and Luallis , he was piofessoi of poetry, the place of that of Germany and Italy The taste of 
that is to say, of the art of writing Latin veises, at Upsala Louis XIV , tempeied by the study of Addison and Pope, 

Olof Wexionms (1656-1690 ^) published his a gave its tone to the academical court of Queen Ulrica 

collection of graceful miscellaneous pneces, lu 1684, in an Eleonore, and Sweden became completely a slave to the 
edition of only 100 copies Its existence was presently peiiwigs of literature, to the unities and graces of classical 
forgotten, and the name of Wexionius had dropped out of France Nevertheless this was a period of great intel- 
the history of literature, when Hanselli recovered a copiy lectual stimulus and activity, and Swedish literature took 
and reprinted its contents m 1863 We have hitherto a solid shape for the first time This Augustan period m 
considered only the followers of Stjeinhjelm, we have Sweden closed somewhat abruptly about 1765 Two 
now to speak of an important wiitei who followed in the writers m verse connect it with the school of the preced- 
footsteps of Eosenhaue Gunno Eurelms, afterwards en- mg century Jacob Frese (1691-1729), wLose poems 
tjeum nobled with the name of Dahlstjerna (1C61-1709), eaily were published in 1726, was an elegiacal writer of much 
showed an interest m the poetry of Italy In 1690 he grace, who foreshadowed the idyllic mannei of Creutz 
translated Guaum’s Pastor Fido, and in or just after 1697 Samuel von Triewald (1688-1743) played a very imper- 
published, in a folio volume without a date, his Kmga- feet Dryden to Dahn’s Pope He was the first Swedish 
Bhald, the first original poem in oUava iima pioduced m satirist, and introduced Boileau to his countrymen His 
Swedish This is a bombastic and vainglorious epic m Sahie upon our Stupid Pods may still be read with 
honour of Charles XI, whom Eurelms adored, it is not, entertainment Both m veise and piose Olof von DabnDalm 
however, without great merits, richness of language, flow- (1708-1763) takes a highei place than any writer since 
mg metre, and the breadth of a genuine poetic enthusiasm Stjernhjelra He was inspired by the study of his groat 
He published a little collection of lamentable sonnets Enghsh contemporaries His Swedish Argus (1733-34) 
when his great master died Eurelms struck the lyre was modelled on Addison’s Spectatoi, his Thoughts about 
several times in honour of Charles XII, but these poems Critics (1736) on Pope’s Essay on Criticism, his Tale of a 
have all perished He was a true patriot, and grief at Hoise on Swift’s Tale of a Tub Dalm’s style, whether m 
the defeat of Poltava is said to have cost him his life prose or verse, was of a finished elegance His great epic, 
Johan Eunius (1679-1713), called the “Pimce of Poets,” Swedish Freedom (1742), was written m alexandrines of 
published a collection entitled Dudaim, m which there is far greater smoothness and vigour than had previously 
nothing to praise, and with him the generation of the been attempted When m 1737 the new Eoyal Swedish 
17th century closes Talent had been shown by ceitain theatie was opened, Dalin led the way to a new school of 
individuals, but no healthy school of Swedish poetry had dramatists with his Brynhlda, a regular tragedy in the 
been founded, and the latest imitators of Stjernhj elm had style of Cr4billon In his comedy of The Envious 
lost every vestige of taste and independence Man, he introduced the manner of Molifeie, or more pro 

In prose the l7th century produced but little of import perly that of Holberg His songs, his satires, his occa- 
ance iii Sweden Gustavus Adolphus (1594-1632) was sional pieces, without displaying any real originality, show 
the most polished writer of its earlier half, and his Dalin’s tact and skill as a workman with the pen He 
speeches take an important place m the development of stole from England and France, but with the plagiarism 
the language The most original mind of the next age of a man of genius , and his multifarious labours raised 
ludbeck was Olof Eudbeck (1630-1702), the famous author of Sweden to a level with the other literary countries of 
Atland er Manhem He spent nearly all bis hfe m Europe They formed a basis upon which more national 
Upsala, building anatomical laboratories, conducting and more scrupulous writers could build tbeir various 
musical concerts, laying out botanical gardens, arranging structures A foreign critic, especially an English one, 
medical lecture rooms— in a word, expendmg ceaseless will never be able to give Dahn so much credit as the 
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8wedet> dOj but he wa& ceitamly an un&uxpabfcable mastei genius in tlie wliole century , but he wiote almost entirely 
of paihcke in Latin The two gieat Swedish chemistSj Toibern Olof 

Fui The only poet of nnpoitance who contested the laurels Bergman (1735-1784) and Karl Vilheloa Scheele (1742- 
Noiden* of Balin was a ivoman Hedwg Chailotta hfordenflycht 1786), flouiished at this time In pathology a gieat 
flyclit (X718-176I) was the centre of a society which \entuied name was left by Nik Eosdn von Eosenstem (1706-1773), 
to rival that which Queen Uluca Eleonore created and in navigation hy Admiral Fiednk Heniik af Chapman 
Balm adorned Both groups weie classical in taste, both (d 1808), m philology by Karl Aurivillius (d 1786) But 
worshipped the new lights m England and Erancs Fra these and other distinguished savants whose names might 
Fordenfljcht wrote with facihty and giace, hei collection be enumerated scarcely belong to the history of Swedish 
of lyiics, The So 7 lowing Twtledove (1743), in spite of hteiatnre The same may be said about that maivellous 
its affectation, enjoyed and meuted a great success, it and many sided genius, Emanuel Swedenborg (16SS- 
was the eTpression of a deep and genuine sorrow— the 1772), who, though the son of a Swedish poet, pieferied 
death of her husband after a veiy brief and happy married to prophesy to the woild in Latin (see SwEDENBORa) 

Me It was in 1744 that she settled m Stockholm and lYhat is called the CustaHan period is supposed to 
opened her famous literary salon She was called “The commence with the leign of Gustavus III in 1771 and 
Swedish Sappho,” and scandal has been needlessly busy m to close with the abdication of Gustavus lY lu 1809 
giving point to the allusion It was to Fiu Noidenflycht’s This period of less than foity years was paiticulaily rich 
credit that she discovered and enconiaged the talent of in hteiaiy talent, and the taste of the people in literaiy 
two very distinguished poets youngei than herself, Cl eutz matters widened to a lemaikable extent Journalism 
Crentz and Gylleaborg Gustaf Filip Creutz (1729-1785) was a began to develop, the tSwedish Academy was founded, 
Finland ei who achieved an evtraoidinary success with his the diama first learned to flourish in Stockholm, and 
idyllic poems, and in paiticular with the beautiful pastoial literatme began to taken chaiaclensticaliy national 
of Atis Oih Camilla, long the most populai of all Swedish shape Tins fruitful pcuod naturally divides it&clf mto 
poems In 1763, the year of the death of Dalmand of two divisions, equivalent to the leigiis of the two kings 
Fru Nordenflyclifc, Crentz ceased to wiite, having been The loyal peisonages of Sweden have commonly been pi o 

appointed mimstei to Spam, he gave up poetry foi poh tectorsof lileiature, they have stiangely often been able 

Gyllen- tics Gustaf Fredenk Gjllenboig (1731-1808) was a men of letteis themselves Gustavus III (1746-1792), 
boiff less accomplished poet, less delicate and touching, moie the founder of the Svyedisli Academy and of the Swedish 
rhetorical and aitificial His epic Taget ofvej Bnlt (“ The theatre, was himself a playwiight of no mean ability 
Expedition across the Belt") (1785) is an mutation, in One of his piose diamas, Sin Biake oJi Johan. Gyllen.. 
twelve books, of Yoltaire’s Bmiade, aad deals with the Ujeina, held the stage for many yeais In 1773 the king 

prowess of Chailes X It is impossible to lead it He opened the national thcatie in StoolJiolm, and on that 

wrote fables, allegories, and satiies He outlived his occasion an opeia of TheUs cth TcUe was poiloimed, 
chief coutemporaiies so long that the new geneiation written by himself In 1786 Gustavus moated the Swedisli 
addressed him as “Father Gyllenboig” Andeis Odel Academy, on the lines of the Fioncli Academy, but with 
(1718-1773) wrote m 1739 the famous “Song of Malcolm eighteen membeis instead of foity The fiiut list of 
Sinclair,” the The waters of verse in this immoitals, which included the siuvivois of a pievious 

period were exceedingly numeroub, but it cannot be need age and such young celebutios as Kollgien and Leopold, 
hi, la a sketch of this kind, to preseive tlie minor names embraced all that was most bullianl in the best society of 
In prose, as was to be expected, the liist half of the Stockholm, the king himself piesided, and won the fust 
18th centnij was rich in Sweden as elsewhcie The fiist piizc for an oiatioii The pimcipal wntcis of the roigu 
Swedish novelist was Jakob Hemik Moik (1714-1763) of Gustavus III boai tho iiarao of the Academical school 
Eis lomances have some likeness to thobo of Eichaidson, But we must hist considei a wiitei of genius who had 
theyaie inoial, long winded, and slow in evolution, but nothing academical in Ins composition 

written man exquisite style, and with much knowledge Karl Mikael Bellman (1740-1795), the most oiigmal Bdlnmn 
of human nature Adahxl och Gothlda, which went on and one of the most able of all Swedish wntcrs, was an 
appearing fiom 1742 to 1745, is the best known, it was imxirovisatoio of the fiibt oidei (hoe Bbllm<v,n) The not 
followed, between 1749 and 1758, by Theda Jakob of his dithyrambic hymns sounded a atiango note of 
Wallenberg (1746-1778) described a voyage he took to nature amid the conventional music of the Gustavmna 
the East Indies and Ohina under the veiy odd title of JAa Of the academical poets Johan Qabuol Oxcnstjeina 
Son pa Galejan (“ My Son at the Galleys ”), a woifc fall of (1750-1818), the nephew of Gyllenboig, was a dc.scuptive 
liuraoui and originality We have already indicated that idyllist of giace Ho translated Awf A writer 
Baku's activity m prose was scarcely less abundant or less of fai inoie powoi and voisatility was Johan Ilonrik Kellgicn 
meiitorious than that m verse He wrote an important Kellgren (1751-1795), the Icadei of taste in his time (see 
history of Sweden down to Chailes IX His contemporaiy Kellgren) Hg was the first writci of tbo end of the 
Johan Ihre (1707-1780), a piofessoi at Upsala, edited centmy in Sweden, and Hie second undoubtedly was Kail Leopold 
the Codex A'tg&iteus of Ulfilas, and pioduced the fiist com- Gustaf af Leopold (1756-1829), “tho blind scei Tiresias- 
plete Swedish dictionary In doing tins he was assisted Leopold,” who lived on to lopicsoiit tho old school in the 
by tie labours of two other giammauans, Sven Hof (d midst of lomantic times Leopold was not equal to 
1786) and Abiaham Sablstedt (d 1776) Karl Gustaf KeUgien w general poetical ability, but lie is gieat m 
Tessin (1695-1770) wrote on pohtics and on aesthetics didactic and satiric wilting He wioLe a satne, the 
Andeis Johan von Hopken (1712-1789), the fuend of Enehomwl, against a ceitam luckless Pci filnebora, and 
Ulrica Eleonore, was a mastei of ihetorical compliment a classic tiagedy of Yiiginm He is hi tie load now 
m addiesses and funeral orations In spite of all the Gudmnnd Qoian Adleibeth (1751-1818) was a tianslator, 
encouragement of the couit, drama did not flourish in and the authoi of a successful tiagic opera, Gora oc/t /Hojizo 
Sweden Among the tiagedians of the age we may men (1782) Anna Mana Lenngrcn (1754-1817) was a very 
tion Dalm, Gylleiiborg, and Erik Wrangel (d 1765) In popular sentimental wuter of graceful veise, chiefly 
comedy Eeiuhold Gustaf Modee (d 1752) wrote three between 1792 and 1798 She vas loss Fioncli and more 
good plays in rivalry of flolbeig In science Lmneeua, or national than most of bei contemporaries, she is a 
Karl von Lnin6 (1707-1778), was the name of gieatest Swedish Mrs Ilemans 



LITJERATUEE ] S W E 

Two wnteis of the academic period, bebides Bellman, 
and a generation latei than he, kept apart, and served to 
Lidner lead up to the romantic revival Bengt Lidnei (1759- 
1793), a melancholy and professedly elegiacal wntei, had 
analogies with such German sentimentalists as Novalis 
He led a stiange -wandering life, and died, still young, m 
Thould extreme poverty His poems appeared in 1788 Tomas 
Thorild (1759-1808) -was a much stronger nature, and 
led the revolt against prevailing taste with fai more 
vigour But he is an irregular and inartistic versifiei, 
and it is mainly as a prose -writei, and especially as a 
very original and courageous critic, that he is now mainly 
remembered He settled in Geimany, and died as a pro- 
fessor in Greifswald Karl August Ehrensvard (1745- 
1800) may be mentioned here as a ciitic whose aims 
somewhat resembled those of Thorild The creation of 
the Academy led to a great production of sesthetic and 
philosophical writing Among critics of taste may be 
mentioned Nils von Rosenstein (1752-1824) , the rhetoi- 
ical bishop of Linkoping, Magnus Lehnberg (1758-1808) , 
and Count Georg Adlersparre (1760-1809) Kellgren 
and Leopold were both of them important prose writers 
The excellent lyrical poet Frans Mikael Franzen (1772- 
1847) (see Fe4Js’zbn), and a belated academician Johan 
David Valerius (1776-1852), fill up the space between 
the Gustavian period and the domination of romantic 
Hammei- ideas from Germany It was Lorenzo Hammaiskold 
skold (1785-1827) who in 1803 introduced the views of Tieck 
and Schelliug by founding the society m Upsala called 
“ Vitterhetens Vanner ” (see H vmmaeskold) This passed 
away, but was succeeded m 1807 by the famous ‘'Aurora 
Attei forbundet,” founded by two youths of genius. Per Daniel 
bom Amadeus Atteibom (1790-1855) and Vilhelm Frederik 
Palmblad (1788-1852) These young men had at first 
to enduie bitter opposition and ridicule from the academic 
wiiteis then m power, but they supported this with 
cheerfulness, and answered back m their magazines, 
Polpfem and Fosfoios (1810-1813) They were named 
“ Fosfoiisterna ” (Phosphonsts) fiom the latter The 
puncipal members of the school were the tliiee writers 
last named (see Attbebom) and Kail Fredeiik Dahlgien 
(1791-1844), a humorist who owed much to the example 
of Bellman Fru Julia Nyheig (1785-1854), under the 
title of Euphiosyne, was their tenth Muse, and -wrote 
agreeable lyrics Among the Phosphonsts Atterbom was 
tbe man of most genins On the side of the Academy 
they were vigorously attacked by Pei Adam Wallmark 
(1777-1858) One of them, Atteibom, eventually forced 
tbe doors of the Academy itself 
In 1811 ceitaiii young men in Stockholm founded a 
society for the elevation of society by means of the study 
Gotluc of Scandinavian antiquity. This was the Gothic Society, 
Sooifity •which began to issue the magazine called Idmia as its 
organ Of its patriotic editors the most prominent was 
Geijer Erik Gustaf Geijer (1783-1847), but he was presently 
joined by a young man slightly oldei than himself, Esaias 
Tegn& Tegn4r (1782-1846), afterwards bishop of Vexio, the 
greatest of Swedish wnteis (see Geijee and Tegn^e) 
Even more enthusiastic than either in pushing to its last 
extreme the woiship of ancient myths and manueis was 
Per Henrik Ling (1776-1839), now better remembered 
as the fathei of gymnastic science than as a poet The 
Gothic Society eventually included certain younger men 
than these — Arvid August Afzelius (1785-1871), the 
first editor of the Swedish folk-songs, Gustaf Vilhelm 
Gummlius (1789-1877), who has been somewhat pre- 
tentiously styled " The Swedish Walter Scott,” author of 
the historical novel of Ford JBonde , Baron Bernhard von 
Beskow (1796-1868), lyrist and dramatist, and Karl 
August Nicander (1799-1839), a poet who approached 
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the Phosphonsts in mannei The two gieat lights of the 
Gothic school aie Geijer, mainly in prose, and Tegndr, m 
his splendid and copious verse Johan Olof Wallin Wallm 
(1779-1839) may be mentioned in tbe same category, 
although he is really distinct from all the schools He 
was aichbishop of IJpsala, and m 1819 he published the 
national h} mn book of Sweden, now officially used in all 
chuiches, of the hymns in this collection, one bundled 
and twenty-six aie wiitten by Wallin himself 

Fiom 1810 to 1840 was the blossommg-time in 
Swedish poetiy, and there were several writers of distin- 
guished merit wffio could not be included m eithei of tbe 
groups enumerated above Second only to Tegner in 
genius, the brief life aud mybterious death of Eiik Johau Stag 
Stagnelius (1793-1823) have given a romantic interest tonelms 
all that is connected with his name His fiist publica- 
tion was the epic of Yladimi) the Gieat (1817), to this 
succeeded the romantic poem Blanda His singular 
diamas, The Bacchantes (1822), SigunlBing, which was 
posthumous, and The Maiiyu (1821), are esteemed by 
many critics to be his most original productions His 
mystical lyiics, entitled Liljoi % Sami (“Lilies in Sharon”), 
and his sonnets, which are the best in Swedish, may be 
lecommended as among the most delicate products of the 
Scandinavian mind Stagnelius has been compared, and 
not improperly, to Shelley Enk Sjobeig, who called Sjoberg 
himself “Vitahs” (1794-1828), was another gifted writer 
whose career was short and wretched A volume of his 
poems appeared m 1820, they are few m number aud 
aU brief His work divides itself into two classes— the 
one profoundly melancholy, the other witty or boisterous 
Two humorous poets of the same period who deseive 
mention are Johan Anders Wadman (1777-1837), an 
improvisatore of the same class as Bellman, aud Kristian 
Enk Fahlcrantz (1790-1866), bishop of Vesterds, whose 
humorous polemical poem of NoaPs Ail (1825) is a 
masterpiece 

Among the poets who have been mentioned above, the 
majority distinguished themselves also m prose But the 
period -wms not one in which Swedish prose shone with 
any special lustre The first prosaist of the time was, 
without question, the novelist Karl Jonas Ludvig Aim- AJmqnsl: 
qvist (1793-1866), around whose extraordinary personal 
character and career a mythical lomance has alieady 
collected (see Almqvist) He was eneyclopmdic in his 
range, although his stories preserve most chaim , on what- 
ever subject he wrote his style was always exquisite 
Frederik Ceclerborgh (1784-1835) revived the comic 
novel lu his Uno von Tiasenheig and Ottar Tndhng The 
historical novels of Gumselms have already been alluded 
to Swedish histoiy supplied themes for the romances 
of Count Per Georg Sparre (1790-1871) and of Gustaf 
Henrik Melhn (1803-1876) But all these writers smkl'rednka 
before the sustained popularity of the Finnish poetess 
Fredrika Bremer (1801-1865), whose stories have reached 
farther mto tie distant proviuces of the world of letters 
than the writings of any other Swede except Tegner (see 
Bebmbe) She was preceded by Sofia Zelow, afterwards 
Baroness von Knornng (1797-1848), who wrote a long 
senes of aristocratic novels 

At the beginning of the romantic peiiod a high position 
was taken as an independent thinker by Benjamin Hoijer 
(1767-1812), who owed much at the outset to Kant and 
Fichte Geijer also distinguished himself in philosophical 
writing, but the most original of Swedish philosophers 
has been Kiistofer Jakob Bostrom (1797-1866), a peri- 
patetic talker, who wrote little, but whose system has 
been reduced to literatuie by K Claeson (1827-1859), 
Professoi Axel Nyblieus (b 1821), aud other disciples 
I A polemical writer of great talent was Magnus Jakob 
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Ciuseustolpe (1795-1865), of wliose work it lias been said 
that “it IS not history and it is not fiction, but something 
brilliant between the one and the other ” As an historian 
of Swedish literatme Per ITieselgren (1800-1877) has com- 
posed a valuable work, and he has made other valuable 
contributions to history and bibliogiaphy In histoiy we 
meet again with the great name of Geijer, with that of J onas 
Hallenberg (174S-1S34), and with that of Andeis Magnus 
Sfcrmnholm (1786-1863), whose labours in the field of 
Swedish history weie extremely valuable Geijer and 
Strinnholm prepared the way for the most popular and 
perhaps the greatest of all Swedish historians, Anders 
Piyxell (1795-1881), whose famous ur Svensla 

Histoum appeared in parts during a space of neaily sixty 
years, an extraordinary example of peisistent and uninter- 
rupted work As a legal histoiian the first place is easily 
maintained by Karl Johan Schlyter (b 1795) Hans 
Jarta (1774-1847) was a statesman who wrote with 
vigour on economical subjects In science it is only 
possible to mention the celebrated names of Jons Jakob 
Berzelius (1779-1848) the chemist, Elias Fries (1794- 
1878) the botanist, Karl Adolf Agaidh (1785-1859) 
the physiologist, and Sven Hilsson (1787-1883) the 
palaeontologist 

Eaneberg In the geneiation which has just passed away, the fiist 
poet of Sweden, without a rival, was Johan Ludvig 
Euneberg (1804-1877), who divides with Tegndr the 
highest honour in Swedish liteiatuie (see Eunebesg) 
The other leading verse- writers were Karl Vilhelm Bottigei 
(1807-1878), the son-in-law and biogiapher of Tegner, 
Johan Borjesson (1790-1866), the last of the Phosphorists, 
author of various romantic diamas , Vilhelm August von 
Braun (1813-1860), a humorous lyrist, “Tabs Quahs,” 
whose real name was Karl Vilhelm August Strandberg 
(1818-1877), and August Teodor Blanche (1811-1868), 
the popular dramatist But Ruuebeig is the only great 
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poetic name of this period In prose' there was not even 
a Runeberg Novel- wilting was sustained at no very 
high level by Karl Anton Wetteihergh (b 1804), wbo 
called himself “Onkel Adam,” by Emilie Carlen (b 
1807), whose autobiogiaphy has lately appeared, by Oskar 
Patrick Stuizen-Becker, “Orvar Odd,” (1811-1869), by 
August Blanche, and by Mane Sofia Schwaitz (b 1819) 
Lais Johan Hiezta (1801-1873) was the leading journahst, 
Johan Heuiik Thomandei, bishop of Lund (1798-1865), 
the greatest orator, Matthias Alexander Castien (1813- 
1853) a prominent man of science, and Karl Gustaf af 
Foisell (1783-1848) the principal statistician of this 
not very brilliant period Elias Lonnrot (1803-1884) 
is distinguished as the Finnish professor who discovered 
and edited the Kahvala It is impossible to give an 
exhaustive list of names in so short a sketch as this 

Swedish literature is not m a very lively condition at 
the present time The most popular living poet is the 
Finn, Zakris Topelms (b 1818) Of a higher artistic 
merit are the finished lyrics of Count Karl Snoilsky (b 
1841) King Oscar II (b 1839) is a genuine poet of the 
second ordei, as his father Charles XV was of the thud 
Kail David af Wirseii (b 1842) is an active writer on the 
conseivative side The best living author oi Sweden is 
undoubtedly Viktor Rydbeig (b 1839), who has written 
masteily novels and historical works The latest influ- 
ences fiom Denmaik and Fiance are beginning to be 
represented by Strindberg the novelist, and by Fru A 
Ch Edgien, the most successful Swedish dramatist of the 
moment The revival of literatme which has been so 
marked m the other two Scandinavian countries has not 
yet spread into Sweden 

A^iiJwnties — P Planselh, Samlade FiUmhetsailden ft&n Sfjern- 
Jijelm till Dalin, B E Malmstioin, Grunddi aqen aj- Smisla 
Vittciliciciis Entona , P lAheselgieu, Svnigci, Skona , 
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SWEDENBORG, or Svedbero, Emanuel (1688-1772), 
was born at Stockholm January 29, 1688 Hia fathei, Dr 
Jesper Svedberg, subsequently piofessoi of theology at 
IJpsala and bishop of Skara, was a pious, learned, and a 
biave man, who did not escape the chaige of heterodoxy, 
and believed himself to be in constant inteicourse with 
angels Emanuel shared as a child his fathei ’s piety, and 
his parents thought that “ angels spoke thiough him ” 
His education embiaced the Latin, Greek, and Hebrew 
languages, and, above all, mathematics with the natural 
sciences, but seems to have been curiously defective in 
theology Endowed with nnusual intellectual powers and 
an iron constitution, he acquired vast stores of learmug 
rn all those branches Having completed his university 
course at Upsala, in 1710 he commenced the customary 
European tour, visiting England, Holland, France, and 
Germany studying especially natural philosophy, though 
alternating it with the composition of Latin verses, little 
of the poet as there was m his nature In 1715 he 
returned to Upsala, and devoted himself to natural science 
and various engineering woiks From 1716 to 1718 he 
pubhshed a scientific peuodical, called DbMus Hyper- 
hor&iis, a record of mechanical and mathematical inven- 
tions and discoveries In 1716 he was introduced to 
Charles XII , who appointed him assessor in the Swedish 
college of mines Two yeais later he distinguished him- 
self at the king’s siege of Frederikshall by the invention 
of machines for the transport of boats and galleys over- 
land from Stromstadt to Iddefjord, a distance of 14 
English miles The same year he pubhshed various 
mathematical and mechanical works At the death of 


Charles XII Queen Ulrica elevated him and his family 
to the lank of nobility, by which Ins name was changed 
fiom Svedberg to Swedenborg The next yeais were 
devoted to the duties and studies connected with his 
office, which involved the visitation of the Swedish, 
Saxon, Bohemian, and Austrian mines In 1721 lie was 
offered the chan of mathematics m the univcisily of 
Upsala, which ho declined Gradually hia inquiring and 
philosophical mind led him to wider studies than those of 
his profession As early as 1721 ho was seeking to lay 
the foundation of a scientific explanation of the universe, 
when he pubhshed his Fioibormis Ibiwpionm Fmum 
Watwahmn and had already wiitton his Fnnajm in its 
first form Thirteen years later, in 1734, appeared in 
three volumes Opeia JFnlosop/aca et Mmeialia^ the first 
volume of which (liis Fi mcipia) contained Ins view of tho 
first principles of the universe, a cuiious mechanical and 
geometucal theory of the origin of things The same year 
followed Fi odi om%s Flalo^oplim rahoananhs de Imjinvto et 
Causa F%mh OreaUoms, which tieats of tho relation of 
the finite to the infinite and of the soul to the body, seek- 
ing to establish a nexus in each case as a means of over- 
coming tho difficulty of their relation From this time he 
apiilied himself to the problem of discovering tho nature 
of soul and spirit by means of anatomical studies He 
travelled m Germany, France, and Italy in quest of the 
most eminent teachers and tho beat books dealing with the 
human fiame, and piihlislied, as the results of his inquiries, 
among other works, his CEconomia Regm A%vm.ahs (Lon- 
don, 1740-41) and Regnum AmmaU (The Hague, 1744-45, 
London, 1745) But a profound change was coming over 
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liim, wliicli was to make of tlie scientific inciuiier the supei- 
naturahst propliet Neithei by geonietucal, nor physical, 
•noi metaphysical principles had he succeeded in leaching 
and grasping the infinite and the spiiitual, or in eliicidah 
ing their relation to man and man’s oigamsm, though he 
had caught glimpses of facts and methods which he 
thought only lequned confirmation and development 
Late in life he wrote to Oetmgei that “he was intioduced 
by the Lord fiist into the natural sciences, and thus pre- 
pared, and, indeed, from the year 1710 to 1744, ivhen 
heaven was opened to linn” This lattei gieat event is 
described by him as “the opening of Ins spiiitiial sight,” 
“the manifestation of the Lord to him m person,” “his 
introduction into the spiritual woild ” Before his illu- 
mination he had been insii noted by di earns, and enjoyed 
lextiaordinaiy visions, and heard mysterious couveisations 
According to his own account, the Loid filled him with 
His spirit to teach tire doctrines of the New Chuich by 
the word from Himself , He commissioned him to do this 
•work, opened the sight of his spiiit, and so lot Imn into the 
spiritual world, peimitting him to sec the heavens and the 
hells, and to converse with angels and spurts foi yeais, 
but ha never received anything i elating to the doctimcs of 
the chuich hom any angel but from the Loid alone while ho 
was leading the word {T)ue Chiidiim Heln/iun, No 779) 
Ho elsGwhcio speaks of Ins ollico as pimcipally an opening 
of the spiritual soiiso of tho word Eis friend llobsahni 
lopoits, fioiii Swcdenboig’s own account to him, tho cii- 
cumstauces of tho first oxtiaoidinary lovclation of tho Loid, 
when Ho appoaicd to luiii and said, “I am G!od tho Lord, 
the Cioatoi and Ecdoomoi of tho world 1 liavo chosen 
thee to unfold tho spiutual sonso of tho Holy Sciiptuic 
I will Mysolf dictate to thoo what thou shall wiitc ” Fiom 
that timo lio gave up all worldly loauung, and laboiuod 
solely to expound spiritual things But it was some time 
bofoio ho becaino quite at homo in tho spiutual woild 
In tho yoai 1717 he losignocl his post of assessoi of the 
■collogo of mines that ho might devote Inmsoli to liis highci 
vocation, icquosting only to bo allowed to icccivo as a pen- 
sion tho half of Ills salaiy Ho took up afiosh Ins study of 
lIobiGW, and began 1 iib voluiiiiuous woilcs on tho in terin ela- 
tion of tho Sciiptuies. Tho puiicipal of tlieso is tlio A'l < ana 
CmleUia in oiglit quarto voliunos, which ho punted in Lon- 
don between 17*19 and 171)6, professing to have derived 
tho whole of it by diioct illummation from the Alimglity 
Himself, and not fiom any spirit oi angel. His latei woik 
I>e Coilo eL de Jnjorm (London, 1758) consists of exkacts 
and 1)01 lions of ih.Q Au’ana IIis MH woxk Aptmlt/ps^s 
JBxphtaia, expounding tho doctunos of tho New Chuich, 
was propaicd in 1757-59 In 1763 appealed liib tiapLentui 
Anydiui deDtvino Amoi e et df Droina bAj)ienlla, containing 
tho most philosoi)hical brief account of tho principles of tho 
New Church Tho long list of Ins subsoquoiit wiitiiigs will 
he found iri tho works uientionod bolow. Ills hfo from 17 47 
was spent alteinaiely in Wwedon, Holland, and London, in 
tho composition of liis works and their publication, till his 
death, which took place in London, March 29, 1772 
lie was a man who won tho rospoct, confnlouco, and lovo of all 
who caiuo into c’Oiitact with him. Though peoplo nnglil dmholievo 
111 lus visjoiH, tlioy IcflU'd to ndioulo tlicni in las iii’csoneo Ilia 
niaunei’ of his was wmplcnn tho ovtiomo , his diotcoiisistod chiefly 
of hioad and milk and laigo quantities of collec Ho paid no 
attention to ilio distumtion of day and night, and somotimob lay 
for days togothor lu a iianco, while his sovvauts woio olten dis- 
tmhod at night hy hcaiing what ho called lus conJlicts with evil 
spirits But lus intercoiuso with spirits was often perfectly calm, 
111 hioad daylight, and with all his fncultios awoke Thioo extia 
oidinaiy instaneos aio produced hy his fuends and followers in 
proof of lus seoislup and admission into the unseen woild But 
xhoie exists no account nt firsthand of tho exact facts, andSwotlon- 
horg’s own lofeienco to one of these instances admits of another 
•explanation than tho supornatuial one Tho jihilosopher Kant was 
iStnick by them m 1768, but in 1765, after furthei mquiiies, oon- 
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eluded that two of them had “no othei foundation than comiuon 
lopoit {gmneine Sage) ” See Kehibacli’s edition of Kant’s T-tmme 
cines Geiitei scJicis (Leipsic, 1880) 

Swedenboig’s theosophio system is most briefly and compieheii- 
sively piesented in his I)tvi7ie Love and Divine Wisdom 'i'he 
point of view fiom which God must be legaided is that of His 
being the Divine Man His esse is infinite love , His mamfestatioii, 
foim, 01 body is infinite wisdom Divine love is the sclf-suhsistiiig 
life of tho univeiso Fiom God emanates a diiine splieie, which 
appeals in the spiutual woild as a sun, and fiom this spiutual sun 
agam pioeeeds the sim of the natiiial woild The spiutual sun is 
the soiiiee of love and intelligeiiee, oi life, and tho iiatuial sun 
the soil! ce of iiatuie, oi the icceptacles of life, tho fiist is alive, 
the second dead The Uvo woihls of imtiut aiidspiiit ate peifectly 
distinct, hut they aie intimately lelated by analogous substances, 
laws, and toites Each has its atmosphoies, w'atois, and eaiths, 
but 111 tho one they aie natuial and in the othei spiutual In God 
theie aie tliiee mhmte and uneieated “degiees” of being, and in 
mau and all things conospondmg tluee degiees, finite and cieated 
They aie love, wisdom, use, oi end, cause, and effect The hnal 
cuds of all things aie in the Divine Mind, the causes of all things 
111 tiiio spiutual woild, and then effects in the natnial woild By 
a love of each degiee man comes into conjunction with them and 
tho woihls of uatine, spiiit, and God The end of ci cation is that 
man may have this conjunction and become Die image of fiis 
Cieatoi audcieatioii In man aio two leceptacles foi God, -—the 
will loi divine love and the undei standing foi divine wisdom, 
— that loro and wisdom ilowmg into both so that they become 
human Bcfoio the fall this iiillux w'asfiee and unlnndeied, and 
tho coiijuiiclioii of mail with God and the ci cation complete, hut 
lioin that lime tho connexion was inteiiiipted and God had to 
iiiteipose by successive dispensations At last the powei and 
inllueiicc ol the spuds of daikiicss, with whom man associates 
himself by Ins giii, became so gieat that the existeuco of the 
Iniumn lace was tlueaieiied, and Jehovah was necessitated to 
descend into natiue to lesloio tho connexion between Himself and 
iiiau lie could not come in IIis unveiled Divinity, fti tho “ hells ” 
would have then poiishul, wliom he did not seek to destioy hut 
only to subjugate Aiioihei pin pose of Jcdiovah’s iiicaiiution was 
the manifestation of IIis diiiiie love inoie fully than evei befoie 
Swedeiiboig wholly lojccls tho oitliodox doctiine of atonement, 
and tho unity of God, as opposed to lus idea of the tunity of the 
chuich, IS ail essential fiatnio of lus teaclung Anothci disliuo- 
tivc featuie is that Jehovah did not go hack to heaven without 
leaving hihiiid Him a visible icpiescniaiive oi Himself in tho woid 
of tho SuipUue Tins woul is an etcuial incaiiintion, with its 
tliicolold souse — iiatuial, spiutual, cdeistial And fc!w edenboig is 
tho divinely commissioned c\)>ouik1oi of tins thieofold sense of the 
woid, and .so tho fouudei of tho New Cluuoh, the paiacleto of tlie 
last dispensation That ho might pcmeivc and uncleistaiid the 
sjnntiml and the (‘olostml senses of the void ho cufoyod ininiedmto 
levelaliou iioiu tho Loul, was admitted mto the angdio woild, and 
had couuiuttud to hmi the key ol “ coucspoiulencos” with which 
lo nnlotk the dmno iieasuiea of wisdom Sw'odeahoig claimed 
also to have loiunt hy lus adnnssion into tho spiritual woild the 
tiuo stales of men in the next hfo, the seeueiy and occupations of 
heaven and hell, tho tuic docliiiie of Piovidcuee, the oiigiii of evil, 
tho sanctity and pcipotuily of maiimgo, aiul to have hoGii a witness 
of tho “last judgment," oi tho soeoiul corning of tho Loid, which 
took place 111 the yeiu 1757 It was then that the NowClmicli, 
01 the Now Juiimlcm, was inaugiuated, and Swcdeiiboig claimed 
to 1)0 tlie divmoly appmntod pioi)hct and leachoi of its doctimes, 
Olid maiutaiiicd that lus levolatioiis excel till that piecoded them 
SiOLdenhoiijiunmi — Swotleiihoigiaiiibm, as piolessod hy Sweileii- 
liorg’s lollowois, lb based on tho beliot of Sw’cdonboig’s claims to 
liavo witnessed the last judgment, or tho second advent of the Lord, 
With tho imuguratiou of the Now Chuich through the new system 
of doctiiuo promulgated hy him and denvod fiom the Souptuics, 
into the tiuo aonso of which ho was tho first to ho intioduccd 
Tho doctuiiea of tho Now Church aie thoso of the intoinal sense of 
tho woid as lovoaled to Sw'cdenhoig, who lecoivod them into lus 
undoi'btauding and published thorn tluough the press and not ns a 
pieachei They aio hnelly— (1) that tlio Loid Jesus Cliiististhe 
only God, that iii Him thei o is tlio Timity of Father, Son, and Holy 
Ghost, tho Fathoi being Ilia mfuuto divine iiatuio oi soul, tho Son 
Ilia gloufied huiiiau uiituro oi diviiio body, and tho Holy Spurt the 
hfo pioeoeding from His divine humanity for the salvation of mnn , 
(2) tiiat tho Fathoi lu Ilis oiernal huuiaiiity descended as the Loid 
Jesus Cluist to tho eaith, assuming fallen human natuio, that in it 
ho might conquer boll and dehvei mankind from its influenca , (S) 
that the Saeied Soup tines aio the tiue word of God, accommodated 
to the understanding of angels and men, and constituting the 
peipetual medium between heaven and the chuich, the law of 
conespondence having been revealed hy the Lord to Swedenborg 
as the key for their inteiprotation , (4) that mau is not saved by 
faith alone hut by a hfo accoiding to the word, tho sumuiaiy of 
which IS the decalogue j (6) that heaven is made up of those who 
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Ivoep Goil’& commaiidaients and lore Him and His kingdom, and 
liell of tkose who love themselves and the -noild, (6) that the 
spiiitual woild — heaven and hell — holds the same lelation to the 
uatiual woild and its inhabitants as the soul to the body, being 
m and aiound the natuial -woild and its life, and that aftei the 
death of the body the spnit continues to live in the spnitual world 
it had pieviously though unconsciously inhabited Sw edenhorgians 
now constitute a -widely spiead and consideiahle society, with a 
regulaily constituted ecclesiastical oigamzation and a zealous 
nussioiiaiy activity Soon aftei Swedenboig’s death students of 
Ins works in England and Sweden began to tianslate them fiom 
the Latin and to spiead his views Fust in time and activity 
amongst these eaily Svvedenboigiaus was the Eev John Clowes, 
lectoi of St John’s, Manehestei, whotianslated the whole of seveial 
tieatises The fiist public meeting of Swedenboigians, fioni which 
dates the foundation of the society, was lield in London Decem- 
hei 5, 1783, and was attended by hve peisons The sepaiation of 
the society from the “old chuich” as a lehgious body, with its 
distinct cieed, woiship, and ecclesiastical oigamzation, took jilace 
May 7, 1787, and its first iilace of vvoishipwas in Great Eastcheap, 
London The fiist geneial eonfeience of the ITow Chuich was held 
April 17, 1789, in this chapel, when a senes of lesolntions concern- 
ing the creed, the saci aments, and ecclesiastical oidei of the society 
weie adoptecl At the same time chinches began to bo foimed 
in vaiious towns in England and in Ameiica To-waids the end 
of the centuiy Swedenboig’s doctiines obtained a considerable 
degiee of acceptance on the Continent, sepaiate societies having 
aiiseii heie and tlieie Meantime the Manehestei PiintingSociet}'-, 
undei Mr Clowes, pimted and distiihnted Sweclenboig’s woiks in 
laige mimbeis In 1810 a London Punting Society was foimed, 
which has been veiy active in the same way to the piesent time 
In 1817 a convention of the Ameucan New Chinch was held in 
Philadelphia, which gave pioof of the giowth of the body in tlie 
United States The same yeai tlie tenth geneial eonfeience of 
the English section of the chuich was attended by twenty seven 
delegates and mmisteis of vaiious societies, and in 1821 theie wcie 
upwaids of fifty two of these in Gieat Biitain At the geneial 
eonfeience in 1885 it was lepoited that theie weie sivty-five 
societies oi chuiches in Qieat Biitain connected with the cou- 
feience, ha-ving 6700 legisteied inemhois, the net inciease of the 
year being 119 The names of tlmtytwo oidained ininistcis 
appeal m the lepoit, the investments of the society amount to 
£60,453, and tlieie aic a dozen educational and missionaiy institu- 
tions in conne-wion with it Some of the Now Olmich day schools 
aie amongst the laigest and most efficient in the kingdom Fiom 
the same lopoit it appeals that the New Chuicli has societies oi 
institutions in most Biitish colonies as well as m the pimcipal 
coiintiies of Euiope The lepoit of the Geneial Convention of the 
New Jeiiisalem in the United States, 1885, gives the names of 116 
societies in Amenoa, with neaily the same innnhei of oidinaiy 
mniisteis In Italy, Sweden, and Piussia theie is a Swedenboig 
imssion sustained by help fiom England and Ameiica In South 
Geimany tlieio o\i&t congiegatioiis of the Now Chuich, and the 
libiaiian of the umveiaity of Tubingen, Di Immanuel Tafel, was 
exceedingly active until Ins death (1863) m the publication and 
tiauslatioii of Swodenhoig’s woiks, and in the vindication of the 
doctunesofthcNew Chuich In Austiia, Noivvay, and Switzciland 
also theie aie congi egations But, in addition to full conveits to 
Swedanhoigiamsni, a ooiisideiahlo numbci of piominent theologians 
and othoi thinkers have been attiacted by Swedonhoig’s wmiks and 
paits of his system While the extiavagant antlnopiomoiphism, 
the mechanical matciiahsin, the theological naiiowness, the wild 
allegoiiziug, the enfcue absonoe of histoiical knowledge, and the 
astounding piophetic claims of the man and Ins system, — ^in a woid, 
the Gnosticism of Swedenboig and lus lollowois, — must be offensive 
to pliilosoplneal minds, they can cliscovei in ln& writings and the 
diift of Ins thought flue ethical views, jiiofound glances of insight 
into the depths of theunivoise, — God, natiiie, man, and Ins destiny 
The names of Oetuigei, Ileidoi, Goeiies, Coleiidge, Emeison, J D 
Moiell may bo given as pioof of this Such thmkeis wei e attiacted 
by one oi moie of the dominant and peivading principles oi tenden- 
cies of lus extiaoidinaiy mind For he felt, if he did not adeq^uately 
exponnd, the haunony of tho universe, the fundamental uinly of 
being and tliought, of knowledge and will, of tho divine and the 
human , and lus wuld system of allogoiy, with his eq^nally wild 
communications with tlie unseen woild, failed to conceal a deep 
inoial and intellectual levolt against the most uiational forms of 
tiaditional oiihodoxy, while Ins deep spnitual nature spumed the 
shallow intellectualism of the lationalists of the 18th ceiitmy 
Ltktaime — A ncli collection of materials foi a life of Swedenlim g is i5oc7<- 
ments concemmcf the Life and CkaiacUr of Swedenborg, Gotlected, Tiawlated, 
and Annotated, liy Di R L Tafel, in 3 vols , Sweclenlooig Society, 1875-77 Of 
English lives tlie piinoipal taa—Emamiel Swedenborg, aBtogiaphy, by J J G 
AVillduson, london, 1819, Swedenboig, a Biogi aphy and an En^osttion, byE 
Pa-vton Hood, London, 1854 , Swedenbot g, hts Life and Writings, by William 
Wlilte, 185G, lewiitten in 1807 and in 1868 , Emanuel Swedenboig, the Spiniual 
Columbm, a Sleteli, by 0 S E , 2d ed , London, 1877 A -useful iiauclboolc of 
Snedenboig’s tlieologv, consisting of extiacts in Englisli fiom Ills mimoious 
woiks, is tho Compendim of the Theological Wi dings ofEmanvel Swedenborg, by 


the Rev Samuel Waiien, London, 1885 Biief summaiies of hib sjstem and 
wiitings “ue gnen m ail theaboie biogiaplues and in Edmund Sivift’s Manual 
of the Doctiines of the A^ew Chuich, London, 18S5 Important critiques fiom 
independent points of view me “Emanuel Swedenboig, in the Pio&pective 
Review, Maj 18a0 , “The Mjstic,” in Emeison’s Repi esentatue Afen, 1850, 
Kant s Tiaume ernes Geisieisehei s, 17GG (the best edition by Kehibach, Leipsie, 
1880) , Heidei’s “Emanuel Swedenboig," in his Adiastea (HeiLe zui Phil und 
0esLh,\ol xii pp 110-12a) , Gocness Emanuel Swedenboig, seme lisionenund 
sem Vet haltiiiss zui Ell ehe, 1^27 , Doinei’s Oesch d Plot 2'/i£o/ , Munich, 1867, 
pp C62-67 lorthe liistoij of Suedcnboigianism, see Riie nndRi 031 ess of the Rem 
Jeiusalem Chuich in England, Atnenca, and othei Parts, bj Robcit Hnulmaish, 
edited b} E Madcley, London, 1801 The chief apologetic woik Is Noble s Appeal, 
10th ed 1881, London See also National Review, Apul ISaS ( J F fa ) 

SWEET POTATO See Potato 
SWIFT, a bud so called fiom the extieme speed of its 
flight, -which appaiently exceeds that of any othei Biitish 
species, the Tltt undo cipus of Linnteus and Cypsehis apus 
01 muimius of modem ornithologists, who have at last 
learned that it has only an outward resemblance but no 
near affinity to the Swallow {ante^-p 729) oi its allies 
Well known as a summer-visitoi thioughout the greater 
part of Em ope, it is one of the latest to return from 
Afiica, and its stay in the coiintiy of its biith is of the 
shortest, for it generally disappears fiom England very 
eaily m August, though occasionally to be seen foi even 
two months latei 

The Swift commonly chooses its nesting place in holes nuclei the 
eaves of binlilings, but a cievice iii the face of a qiiaiiy, oi even a 
hollow ti ee, will sei ve it w itli the acconimoclation it i equii es This 
indeed is not much, since eveiy natuial function, except sleep, 
oviposition, and incnbatiou, is pei foimed on the wing, and the 
easy evolutions of tins bud in the an, wheio it leinams loi hoins 
togetbei, aie tho adniiiation of all who witness them Tliongh 
consideiahly laigoi than a Swallow, it can ho lecogmzcd at a 
distance less by its size than by its peculiai shape Tho head 
scaicely piojects fioin the anteiioi outline of the pointed wings, 
which foim an almost continuous cuivo, at light angles to which 
extend the body and tail, lesembling the handle of the ciescentic 
cutting-knite used m seveial tiades, while the wings lepiosent the 
blade The mode of flight of the -two buds is also unlike, that of 
the Swnft being much luoie steady, and, lapid as it is, oidiiiaiily 
fiec fiom jeiks The whole plumage, except a gieyisli-wluto ]-)atdi 
luidei the chin, is a sooty blade, but glossy above Though its 
actual bleeding places aie by no means nuinoious, its extiaoidinaiy 
speed and discuisive habits make the Swift widely distiihuled, 
and thioughout England scaicely a summoi’s day passes -without 
its being seen in most places A laigei species, 0 inelba oi 
G alpinus, -with the low ei paits dusky white, which has its homo 
in many of the nionntainoiis paits of cential and southorn Eiiiopo, 
has seveial times been ohseivod in Biitain, and two examples of a 
species of a vciy distinct genus, AtanikyUis (oi Gki&tma), which 
has its homo in iioi them Asia, but legulaily cmigiates thenco to 
Austiaha, have been obtained in England {Ttoo Zool Society, 1880, 
P 1)^ 

Among othei pccuhaiities the Swifts, as long ago dosciihod 
(piobahly fiom John Huntei’s notes) liy Homo {rhd Tians , 1817, 
pp 332 ct seqq , pi xvi ), aio lomtukahlo foi the dovolopnicnt of 
then salivary glands, the sccietious of which seivc in most species 
to glue togothci tho uiatciials of which the nests aio composed, 
and in the species of tho genus CoUocahco foim almost tho whole 
substance of tho stiuctiuo These aio tho “edible” nests so 
eageily sought by Ghmeso cpiciues as an ingredient for soup, and 
then composition, though announced many yeais smeo by Homo 
(ut supia), whoso statement was conlumod by Bcinatom (Act Soc 
Sc Tndo-JA^eei landless, m Ait 5, and Uoisin. filr Oi'mthotogio, 1859, 
pp 111-119), has of late boon neodlessly doubted in lavoui of tho 
populai belief that they w'cie made of somo kind of soa-weodj/iZf/a?, 
01 othei x'ogctable matter collected by tho buds ^ It may bo hoped 
that tho examination and analysis made by Mi J R Gioen (Jour- 
nal of Physiologi/, vi pp 40-45) have settled that question for all 
time These lemaikahlo nests consist essentially oi mucus, secioicd 
by the salivaiy glands above mentioned, winch dues and looks Idee 
isinglass Then maikclable value depends on then coloui and 
puiity,foi they aio often in toi mixed with fcathois and othei foreign 
substances The Swifts that consti net those “edible” nests foim 
a genus Gollocalia, of winch tho number of species is uneeitain , 
but they inhabit chiefly the islands of the Inclian Ocean fiom the 
noitli of Madagascar oastwaid, as well as many of the tiopical 

^ Tins species, A cmiclacuta,l\w been gen ci ally, but Mi Ilumo says 
(Stray Feaihers, ix p 230) wrongly, ideutilied with the Ihrundo cins 
of Pallas So many aiithois have leconily asciibed the foundation of 
the genus Chtetuia to Stejihens in the year 1825 that it may not bo 
amiss to state that its oiigin dates only fiom 1826, the same year in 
winch Boie established the commensiuate genus Acanthylhs 

® Hence one species has been called Gollocalia fuoiphaga. 
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islands of the Pacific so far as the llaiquesas, — one species occui- 
iing in the lull countiy of India They bleed m caves, to which 
they lesoit m gieat numbeis, and occupy them jointly and yet 
alternately with Bata — the mammals being the lodgeis by day and 
the bii ds by night ^ 

The genus Cypselm, as noted by Willugbby, with its 
Ameiican ally Fanyptila, exhibits a form of pedal struc- 
ture not otheiwi&e obseived among buds Not only is 
the hind-toe constantly diiected foiwaids, but the othei 
thiee toes depait fiom the rule which oidinaiily governs 
the numbei of phalanges in the Bud’s foot, — a lule whicb. 
applies to even so ancient a foini as A') chxopte) yx (see 
BiedSj vol 111 p 728), — and in the two Cypselme genera 
just named the series of digital phalanges is 2, 3, 3, 3, 
instead of 2, 3, 4, 5, which geueially obtains in the Class 
Aves Othei Swifts, howcvei, do not depart fiom the 
noimal arrangement, and the exception, lemaikable as it 
IS, must not be taken as of inoie value than is needed foi 
the iccogmtion of two sections oi subgenera admitted 
by Ml Sclater lu bis inonograpliical essay on the Family 
(Proc Zool Society, 1865, pp 593-617) Tbeie seem to 
be about half a dozen good geneia of Gypsekflas, and from 
fifty to sixty species Then gcogiaphical distiibution is 
much the same as that of the IIii unchmdds (cf Swallow, 
ut si(pni) , but it should bo always and most cleaily homo 
ill mind that, though so like Swallows in many lespccts, 
the Swifts have scaiccly any pait of then stiucture which 
IS not foinied on a clifioient plan , and, instead of any neai 
affinity existing between the two gioups, it can scaicely 
be doubted by any unpiojudiced investigatoi that the 
Gypsdidx not only diffci fai more fiom the Uirunchmdee 
than the latter do fiom any othoi Family of Pusieres, but 
that they belong to what in the piesent state of ornitho- 
logy must bo deemed a distinct Older of Buds — that 
wluoli in the piosont scries of ai tides has been called 
Picaiiaa That the iclatioiis of tbo Gypsehdx to the 
TtocMkIx {(J IIumming-Bied, vol, xii pp 357 sq) aio 
close, as has been assorted by L’lierminio and Nitzsch, Dr 
Burmeister and Pi of Huxley, is domed by Di Shufcldfc 
{Proc Zool Society, 1885, pp 886-914), but the views of 
the last have since boon coniioverfced by Mi F Lucas 
(Am/., 1886, pp 444-451) (an) 

wift’s SWIFT, Jonathan (1667-1745), dean of St Patiick’s, 
the greatest satirist of his own or peihaps of any age, was 
born in Hoey’s Court, Dublin, November 30, 1667 Like 
Pope’s, his family was of Yoikshire origin, in the time of 
Charles I the representative of one bianch had obtamed 
a peeiage, which expired with liira The fiist of his own 
iminediato ancostois known to us was a cleigyinan, loctoi 
of St Andiew’s, Canteibuiy, fiom 1569 to 1592, whoso sou 
succeeded him in that living, and whose grandson was the 
Ilev Thomas Swift, vicai of Goodrich in Heicfordshire, 
renowned for liis eccentricity, his mechamcal ingenuity, 
and, above all, liis stubborn devotion to Chailes I and the 
persecutions ho underwent in consequence Plundered 
ihiity-six times, and ultimately ejected from his living, he 
died in 1658, leaving lus thirteen children a small and 
greatly impoverished landed estate and the questionable 
advantage of a substantial claim on the gratitude of the 
restored sovereign More fortunate than most ruined 
cavaheis, his eldest son Godwin soon obtamed the attorney- 
generalship of the palatinate of Tippeiary. This piece of 
good fortune naturally attracted other members of the 
family across the channel, — among them Jonathan, one of 
the youngest of nine brothers, but already husband of 
Abigail Erioke of Leicester, a lady of aucient descent and 
means more limited than Ins own A student of law, but 


^ Mr H Piyei Imb given one of tlio latest accounts of some of these 
caves xn North Boxnoo [Froo Zool Sooiety, 1885, pp. 532-638), which 
may he read to advantage 


never called to the bar, Jonathan appeals to have subsisted 
lor some years on windfalls and casual employments At 
length (1665) he became steward of the King’s Inns (an- 
sweiing to the Inns of Coiut m England), an office of small 
emolument Two years afterwards ho died suddenly, 
leaving an infant daughtei and a widow piegnaiit with the 
future dean of St Pati ick’s So embai rassed had his circum- 
stances been that, although considerable debts were owing 
to the estate, Mrs Swift was for the moment unable to pay 
the expense of bis interment Thus Swift’s first experience 
of life was that of a dependant on the chanty of his uncles, 
moie paiticulaily of Godwin , and the inevitable bitterness 
of the situation was aggiavated by the giudgmg manner 
in which the Tipperaiy official seemed to dole out his 
paisimonious help In tact, the appaiently prosperous 
relative was the victim of unfortunate speculations, and 
chose lather to be lepioaclied with avance than with ini- 
piudenee A viinlent resentment became ingrained into 
the youth’s whole natm e, and, though ultimately acquainted 
with the leal state of the case, he nevei mentioned his 
uncle with kindness oi respect. Othei relatives did more 
to meat his xegaid Yet he took no piide in his Irish 
connexions oi nativity, and a singulai adventure in his 
infancy seems to have affoicled him a pretext for insinuat- 
ing that he was leally boiii in England When he was 
but two yeais old lus nurse, a native of Whitehaven, 
was lecalled to that town by an illness in hei family So 
attached had she become to her charge as to clandes- 
tinely cany him away with her, Mis Swift was induced 
to consent to his lemaniing with hex foi a time, and 
the child spent tliiee years xn Cumberland By his 
letuin Ins education had made consideiable piogress, and 
in the next year he was sent to the giammar school at 
Kilkenny Theie can bo no question as to the author of 
Gullmi having been a romaikable clnld, but unfortunately 
only one anecdote of Ins school-days has been preseived 
It IS the story, giapbically nai rated by himself, of his 
having once invested the whole of Ins pocket money in the 
pin chase of an old lioiso condemned to the knackei’s yard, 
lus moinenlaiy triumph ovei his school-fellows, and his 
mortification on discovering the uselessness of his acqui- 
sition, — an anecdote highly chaiacteiistic of his daiing 
jirido and ambition, and fiom whicb, instead of the moral 
he professed to discover, he might have derived an augury 
of the majestic failuie of hia life 
In April 1683 Swift matiiculated at Tiinity College, 
Dublin, wbore he failed to distinguish himself. “By 
the ill-tieatment of lus nearest lelations,” he says, mean- 
ing especially his uncle Godwin, " he was so discouraged 
and sunk in lus spiiits that he too much neglected his 
academic studies, foi some part of which ho had no great 
relish by natuie , so that when the time came for taking 
lus degree as bachelor of aits he was stopped of his 
degree for dulness and insufficiency, and at last hardly 
admitted in a manner little to his ciedit, which is called 
in that college speeiah gnitia, February 15, 1685” The 
college roll, ueveitheless, shows that the only subject 
m which Swift absolutely failed was natural philosophy, 
including mathematics, in which the future author of the 
Voyage to Laputa was hardly likely to excel, nor is it 
surprising that a student of fitful and unruly temperament 
should have performed Ins obligatory theme negligenter 
Eis exanunation in Gieek and Latin was satisfactory, and 
the extent of desultory infoimation evinced by his wiitings 
seems to piove that he had always been an industrious 
reader. His moitification made him reckless, and he 
repeatedly underwent academic censure during the next 
three yeais, though it is not certain whether some of the 
leeords supposed to apply to him do not in fact relate 
to his cousin Thomas. 

XXII — 96 
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Swift and In 1688 Swift quitted the university, and, aftei a brief 
Temple le&idence with his mother at Leicestei, entered the family 
of Sir William Temple at Mooi Park, neai Farnham, as he 
declares for the advantage of Temple’s conversation, but 
at least partly as an amanuensis A distant relationship 
between liis mother and Lady Temple appears to have 
recommended him to this post, which he found trying to 
his pride and independence Temple was, as Swift ad- 
mitted, “ a man of sense and viitue,” but his temper was 
exclusive, his manners formal, and he had retired from 
public afiaut. fiom self regard and ovei -fastidiousness If 

he solaced his voluntary ostiacism by a compaiison with 
the elegant retirement and lettered ease of Ciceio, it did 
not therefore occiii to him to compare his obscure Irish 
secretary with the Eomau oratoi’s amanuensis Tiro, who 
had, at least, invented shorthand We, who know that 
in the patron’s place the dependant would have governed 
the nation, need not he surprised at finding, full twenty 
years afterwards, the non of servitude still rankling m the 
latter’s haughty soul Pie withdrew tiom Temple’s sei vice 
on a pretext of ill health fiom May 1690 to August 1691, 
hut letuined, and undoubtedly made himself useful to his 
etuployei, who on one occasion reiideied him the medium 
of a confidential communication to King AVilham, who had 
consulted Temple on the bill for tiienmal parliaments, then 
sanctioned by both blanches of the legislature Swift did 
his best to enforce Temple’s arguments in favour of the 
measure, and was m after life W'ont to refer to the failure 
of his rhetoric as the most useful lesson his vanity had 
ever received Struck, it would seem, rathei by the 
physical than the mental endowments of the robust young 
Irishman, William offeied him a hoop of horse, a proposM 
which appears to have been subsequently commuted into a 
promise of church pieferinent Swift had already (July 
1692) pioceeded to the degiee of M A at Oxford, and the 
execution of his design to embrace the ecclesiastical pro- 
fession w'as hastened by a quarrel with Temple, occasioned 
by the latter ’& reluctance to contract any definite engage- 
ment to 2 )iovide foi hiin Throwing up his em^iloyment, 
he passed (May 1691) ovei into Ireland, but found his 
views impeded by the refusal of all the bishops to oidam 
him without some certificate of the legulaiity of his deport- 
ment while in Temple’s family Five mouths passed ere 
he could bring himself to solicit this favour from his old 
patron, which he ultimately did in a lettei submissive in 
a[)p6aranee, but charged to the full with smothered rage 
aud intense humiliation Foigivcness was easy to one in 
Temple’s place and of Temple’s disposition, and he not 
only despatched the reciuisite testimonials, bat added a 
recommendation which obtained foi Swift the living of 
Kihootj in the diocese of Down and Connor (January 
1695) His lesiclence heie w'as not fated to be of long 
diuation Temple, who knew his value and had not jiaited 
With liim wnlhngly, soon let him uudeistand that a xetiun. 
wms open to him, and Swift, whose resentment was cooled 
by time, and soothed by the acknowledgment of his value 
to his patron, readily complied (May 1696) He continued 
to reside with Sir William till the latter’s death in January 
1699 No further disagieement tioubled their intimacy, 
and Temide bequeathed Swift the charge of editing his 
wiiimgs, a laborious but not an unprofitable commission 
Early Macaulay has justly indicated the familiaiity with public 
w acquned by Swift at Moor Park as one mam cause 

meiiria subsequent distinction as a pohtician, and here too 

Ireland laid the foundation of his liteiary renown He is 
lepoited to have re id regulaily foi eight hours every day, 
and we have his own authoiity foi his having, as early as 
1691, “written and hanied, and written again, more on 
all manner of subjects than peihaps any man m England.” 
The only lelics of these early days, however, belong to a 
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species of composition in which he was little qualified to 
excel He has, indeed, a name among the poets of Eng- 
land, but the merit of his veise is usually m the ratio of 
its approach to the seimo pedebtiis Mistaking the nature 
of his powers, he must needs begin with Pindarics, and the 
result may be imagined Yet his own simple account of 
his feehngs while endeavour mg composition proves that 
the mood was right though the channel was wioug, and 
that there was erroi as well as truth in his kinsman 
Dryden’s severe and unforgiven remark, “ Cousin Swift, 
you will never be a poet ” Swift’s first prose composi- 
tion betrayed his resentment In the Battle of the Bools 
(1697), a satirical contiibution to the controversy on the 
comparative merits of the ancients and the modems laised 
by Perrault, but with especial leference to the question of 
the genuineness of the letters of Phalaiis, on which his 
pation Temple had taken the wrong side, Swift foi the 
first and last time committed a plagiarism, and sought to 
conceal it by an untruth It is undoubtedly adapted, 
though certainly improved from, De Callieies’s Ihstoire 
BoUiqiie de la Queue noimllement dedaie'e eniie les Arb- 
aem et les Model ms Heie also his sarcasm foi the fiist 
and last time lecoiled upon himself The satire against 
Diyden and Bentley wants, indeed, nothing but tiutli to be 
excellent, but the pictures of the foimei in his mon&tious 
helmet and the latter in his iiatchwoik mail yield in 
ludicrousness to the idea of the authoi of the Pindai lo Odes 
presuming to ridicule the author of Absalom and Athto- 
phel, and the inglorious student of Tiinity College, Dublin, 
challenging the first philologist of the age on a question of 
classical scholai ship Itis, ho wevei, to his credit that his 
learning was gieatci than that of the other wiiteis on his 
side and his pretensions less Swift’s next litciaiy laboui 
was his edition of Temple’s posthumous woiks, already 
mentioned They appeared with a dedication to King 
William, which was to have made the ediioi a piebcndaiy 
A petition to this effect miscarried, as ho ahvays believ ed, 
thiough the negligence or ill-will of the nobleman who 
imdeitook to present it Be this as it may, he had 
become too imiioitant to be overlooked, and soon obtained 
the post of secietaiy aud chaiilam to Eail Berkeley, one 
of the lords justices of Ireland The bettoi half of this 
a^ipointmcnt, howevei, cscajied him on his aiaval m that 
countiy, his secietaryship being iiansfeiicd to a Mi Buslie, 
who, when Lord Berkeley had at length an opportunity 
of recompensing Swift’s disajipointmcat by the gift of 
the deanciy of Deny, successfully exerted his iiifiuence 
m favour of another clergyman, who is asserted to have 
gamed his nitcicst by the judicious outlay of a thousand 
liounds With bifctei indignation Swift tliiow up his 
chaplaincy, but was ultimately reconciled to his patron by 
the presentation to the rectory of Agher, in Meath, with 
the united vicarages of laiacor and ilathbeggan For the 
fiist tune in his life ho might now call himself liis own 
master, and had an opportunity of exhibiting, free from 
suspicion of external constraint, that stem legard to duty 
which was not the least prominent feature of his character 
In an age of general laxity — m a priest of an alien church, 
whose most energetic servants commonly succumbed to the 
mortiiying conviction of their uselessness and the detesta- 
tion they excited among the people for whom they laboured, 
the parishioners of Laracor found a clergyman whom 
they might have heard three times a week The energy, 
however, which piobably gained the respect, certainly 
failed to influence the convictions, of lus Catholic flock 
We have his own authority foi reckoning his average 
congregation at “half a score”, and on one occasion his 
clerk Kogci was his only auditor In fact, his exertions in 
the pulpit were more meiitorious than his achievements j 
he entirely lacked the fiie, the self-oblivion, the expansive 
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geniality of the orator He hinaself characterized his 
discomses as “pamphlets,” and, if meant to imply then 
and and argumentative character, the critici&in is just 
The author of the Tale of a, Tub, winch he had had by 
him since 1696 or 1698, must have felt conscious of powers 
capable of far moie effective exeicise, and his lesolution 
to exchange divinity foi politics must appear fully justified 
on a comparison of these inconclusive essays with anothei 
peifoiinance of the same peiiod The Dimvnu on tlie 
Dissensions in Athens and Rome (Septembei 1700), wiitten 
in the Whig interest, “ without humoui and without 
satiie,” and intended as a dissuasive fioin the pending im 
peachment of Someis and three other noblemen, received 
the honour, extraordmaiy foi the maiden publication of 
a young politician, of being geneially attubiited to Someis 
himself 01 to Eurnet, the lattei of whom found a public 
disavowal necessary Thiee yeais and a half latei 
appealed a moie lemaikable woilc Clearness, cogency, 
masculine simplicity of diction, are conspicuous in the 
pamphlet, but true creative powei told the Tale of a Tub 
“ Good God ' what a genius I had when I wrote that 
book I ” was liis own exclamation in his lattei years It 
IS, indeed, if not the most amusing of Swift’s satiucal 
works, the most strikingly original, and the one in which 
the compass of his powers is most fully displayed In his 
kindled pioductions he relies mainly upon a single element 
of the humoious,— logical sequence and uniuffled giavity 
biidlmg in an otheiwise fi antic absurdity, and investing 
it with an air of sense In the Tale of a Tub he lashes 
out 111 all directions The humour, if less cogent and 
cumulative, is richei and more vaued, the invention too, 
IS more daringly original and more completely out of the 
reach of oidiuavy faculties The supernatural coats and 
the quintessential loaf may be paralleled but cannot be 
sui passed, and the book is thioiighout a mine of sugges- 
tivoness, as, for example, m the anticipation of Carlyle’s 
clothes philosophy within the compass of a few lines At 
tho same time it wants unity and coheieiice, it attains no 
conclusion, and the author abuses his digressive method 
of composition and his convenient fiction of luatuses m 
tho oiigmal nianuscript Tho chaiges it occasioned of 
pi of am ty and irreveieiice were natural, but groundless 
Theie is nothing in thg book inconsistent with sSwift’s 
professed and real chaiactei as a sturdy Church of Eng- 
land parson, who accepted the doctrines of his church 
as an essential constituent of the social older around him, 
battled for them with the fidelity of a soldier defending 
his colouis, and held it no part of his duty to undeistand, 
inioipiot, 01 assimilate them 

rVliig Before the publication of tho Tale of a Tub, Swift had 
omiex- taken a step desimed to exercise a most important influence 
on his life, by inviting two ladies to Laiacor Esther 
)lilais Johnson, a dependant of Sir William Temple’s (boin m 
iniiio Maich 1681), whoso acquaintance he had made m tlie 
'liuioli lattoi’s family, and whom he has immortalized as “ Stella,” 
came over with her chapcion, Mis Dingley, and was soon 
peimanontly domiciled in his ncighbouihood The melan- 
choly tale of Swift’s attachment ivill be more convemently 
narrated in another place, and is only alluded to here for 
the sake of chronology hleanwhile the sphere of his 
intimacies was rapidly widening He had been in England 
for tliioe years togethei, 1701 to 1704, and counted Pope, 
Steele, and Addison among lus friends The success of 
his pamphlet gained him ready access to all Whig cucles, 


1 The name ‘ ‘ Stella ” is simply a translation of Esther Swift may 
have learned that Esthei means “star” fiom the El&mita Linguoi 
Pmiam ol John Gi eaves oi fiom some Persian scholai , hut he is 
more hkely to have seen the etymology in the foira given fiom Jewish 
Bomoes m Buxtoif’s Lexicon, where the mteipietation takes the moie 
suggestive foim “Stella Veuciis ” 
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but already his confidence m that party was shaken, and 
he was beginning to meditate that change of sides which 
has drawn down upon him so much but such unjustifiable 
obloquy The true state of the case may easily be collected 
fiom his next pubhcations— T/ic Sentiments of a Church of 
England Man, and On the Reasonableness of a Test (1708) 

The vital differences among the fiienis of the Hanot er 
succession were not political, but ecclesiastical From this 
point of view, Swift’s sympathies were entirely with the 
Tones As a ministei of the chinch he felt his duty and 
his inteiest equally concerned in the suppoit of hei cause , 
noi could he fail to discover the inevitable tendeiicy of 
Whig doctiines, whatever caresses individual Whigs might 
bestow on individual cleigymen, to abase the Establish- 
ment as a coiporatiou He sinceiely believed that the 
ultimate purpose of freethinkers was to escape fiom 
moral lestiamts, and he had an unreasoning antipathy 
to Scotch Presbyterians and English Disseiiteis One 
of his pamphlets, written about this time contains his 
recipe for the piomotion of leligion, and is of itself a 
sufficient testimony to the extreme materialism of his 
views Censorships and penalties are among the means 
he lecommends His pen was exerted to better purpose 
111 the most consummate example of lus irony, the Argu- 
ment against Abolishing Ghiistianity About this time, 
too (Novembei 1707), he produced lus best poem, Baucis 
and Rhilemon, which, as he frankly tolls us, owes veiy 
much to the coriections of Addison 
From Februaiy 1708 to Apul 1709 Swift was in Swift 
London, uiging upon the Godolphm administiation theJ°“®* 
claims of the Irish clergy to the first-fmits and Months 
(“Queen Anne’s bounty”), aheady gianled to then a mini 
brethren in England His having been selected for such tenal 
a commission shows that he was not yet legaided as a 
deserter fiom the Wings, although the ill-success of his 
repiesentations probably helped to make him one By 
November 1710 he was again domiciled m Loudon, and 
wilting his Journal to Stella, that unique exemplar of a 
giant’s playfulness, “ which was written for one person’s 
private ploasme and has had indestructible attractiveness 
for every one since ” In the first pages of this marvel- 
lously minute recoid of a busy hfe we find him depicting 
the decline of Wing ciedit and complaining of the cold 
reception accorded him by Godolphm, whose peiietiation 
had doubtless detected the pieeaiiousness of his allegiance 
Withm a few weeks he had become tho lampooner of the 
fallen tieasuiei, the bosom friend of Oxford and Boling- 
broke, and the wiitei of the Examiner, a journal estab- 
lished as the exponent of Toiy views (Novembei 1710) 

He was now a power m the state, the intimate fiiend and 
lecogmzed equal of the fiist waters of the day, the asso- 
ciate of ministeis on a footing of perfect cordiality and 
familiarity “We were deiei mined to have you,” said 
Bolmgbroke to him afterwards , “ you were tho only one 
we were afraid of” He gamed lus point respecting the 
Irish endowments , and, by his own account, his credit 
piocuied the fortune oi more than forty deserving oi un- 
deseiving clients The envious but graphic description of 
his demeanour conveyed to us by Bishop Kennet attests 
the leal dignity of his position no less than the airs ho 
thought fit to assume m consequence The cheeiful, 
almost jovial, tone of his letters to Stella ennees his full 
contentment, nor was he one to be moved to gratitude for 
sniah mercies He had it, m fact, fully lu his own power 
to determine lus relations with the ministry, and he would 
be satisfied with nothing short of familiar and ostentatious 
equality His advent marks a new era in English political 
life, the age of laiblic opinion, created indeed by the 
circumstances of the time, but powerfully fostered and 
acceleiated by him By a strange hut not unfrequent 
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irony of fate the mo?t imperious and despotic spirit of his 
day laboured to enthrone a power which, had he himself 
been in authority, he would haTe utterly detested and 
despised Por a biief time he seemed to resume the whole 
power of the English pi ess in his own pen and to guide 
public opinion as he would His sei vices to his party as 
writer of the U^amine), which he quitted in July 1711, 
were even surpassed by those which he rendered as the 
author of telling pamphlets, among which The Gondvct of 
the Allies and Memiils on ike Barnet Treaty (Hovembei 
and December 1711) hold the first rank In truth, how- 
evei, he was lifted by the vave he seemed to command 
Surfeited With glory, the nation v anted a convenient ex- 
cuse for relinquishing a burdensome war, which the great 
military genius of the age was suspected of prolonging 
to fill his pockets The Whigs had been long in office 
The High Church party had derived great strength from 
the Sacheverell trial Swift did not bring about the 
revolution with which, notwithstandmg, he associated his 
name Theie seems no reason to suppose that he was 
consulted respecting the great Toiy strokes of the crea- 
tion of the twelve new peeis and the dismissal of Marl- 
borough (Decemhei 1711), but they would hardly have 
been ventured upon if The Conduct of the Allies and the 
Bmmneis had not piepaied the way A scarcely less 
important service was rendered to the ministry by his 
LeUtt to the October Oluh, artfully composed to soothe the 
impatience of Harley’s extreme followers He had every 
claim to the highest preferment that ministers could give 
him, but his own pride and prejudice in high places stood 
in his way 

Smft Geneious men like Oxfoid and Bobngbiolce cannot have 
made been unwilling to reward so serviceable a friend, especially 
of St mteiest lay in keeping him in England 

Patnok’s, Notwithstanding, theiefore, some dubious expressions in 
fall of ’ Swift’s letteis, natural to the defeired hope, we need not 
the Toiy douht their having actually used then best efforts to obtain 
imuistiy vacant see of Hercfoid Swift, however, had 

formidable antagonists m the archbishop of Yoik, whom he 
had scandalized, and the duchess of Somerset, whom he had 
satirized Anne w as pai ticulai ly amenable to the influence 

of priestly and female favourites, and it must beconsideied 
a pi oof of the strong interest made foi Swift that she was 
eventually peisuaded to appoint him to the deanery of St 
Patrick’s, Dublin, vacant by the removal of Bishop Sterne 
to Dromoie It is to his honour that he never speaks of 
the queen with lesentment or bitterness In Juno 1713 
he set out to take possession of his dignity, and en- 
countered a very cold reception fiom the Dublin public 
The dissensions between the chiefs of his party speedily 
recalled him to England He found affairs in a desperate 
condition The queen’s demise was evidently at hand, 
and the same instinctive good sense which had ranged the 
nation on the side of the Tones, when Tories alone could 
terminate a fatiguing war, rendered it Wing when Tones 
manifestly could not be trusted to mamtain the Protestant 
succession In any event the occupants of office could 
meiely have had the choice of risking their heads m an 
attempt to exclude the electoi of Hanover, or of waiting 
patiently till he should come and eject them from their 
posts, yet they might have remained formidable could 
they have remamed united To the indignation with 
which he regarded Oxford’s refusal to advance him in the 
peerage the active St John added an old disgust at the 
treasurer’s pedantic and dilatory formalism, as well as his 
evident propensity, while leaving his colleague the fatigues, 
to engross for himself the chief credit of the administra- 
tion Their schemes of policy diverged as widely as their 
characters Bolmgbroke’s brain teemed with the wildest 
plans, which Oxfoid might have more effectually dis- 


countenanced had he been prepared with anything in then 
place Swift’s endeavours aftei an accommodation were 
as fruitless as unremitting His mortification was little 
likely to temper the habitual virulence of his pen, which 
raiely produced anything more acrimonious than the 
attacks he at this period directed against Burnet and his 
former friend Steele One of his pamphlets against the 
latter {The Public Syiyit of the Whigs) was near involving 
him in a prosecution, some invectives against the Scots 
having proved so exasperating to the peers of that nation 
that they repaired in a body to the queen to demand the 
punishment of the author, of whose identity there could 
be no doubt, althougb, like all Swift’s writings, except the 
Piojjosal for the Extension of Religion, the pamphlet had 
been published anonymously The immediate withdrawal 
of the offensive passage, and a sham prosecution instituted 
against the printer, extricated Swift from his dangei 
Meanwhile the crisis had aini-ed, and the discord of 
Oxfoid and Bolingbioke had become patent to all the 
nation Foreseeing, as is probable, the impending fall of 
the formei, Swift retired to Upper Letcombe, m Berkshire, 
and there spent some weeks in the strictest seclusion 
This leisuie was occupied in the composition of his lemark- 
able pamphlet, Free Tlmightson the State of Public A fav s, 
which indicates his complete conveision to the bold policy 
of Bolingbroke The utter exclusion of Whigs as well as 
Dissenters from office, the lemodelhng of the aimy, the 
imposition of the most rigid lestraints on the hen to tlio 
throne, — such were the measuies which, by lecommending, 

Swift tacitly admitted to be necessaiy to the triumph of 
his paity If he weie serious, it can only be said that the 
desperation of Ins ciicumstances had momentaiily troubled 
the lucidity of his undei standing, if the pamphlet weie 
meiely intended as a feelei aftoi public opinion, it is 
sui prising that he did not perceive how iiietnevably ho 
was ruining his friends ni the eyes of all model ato men 
Bolingbroke’s daring spiiit, however, recoiled from no 
extreme, and, fortunately for Swift, he added so much of 
his oAvn to the latter ’s MS that the author was obliged to 
recall a production which might not impiobably have cost 
him his libeity and Ins deanery This incident but just 
anticipated the revolution which, aftei Bolmghioke had 
enjoyed a three days’ tuumph ovei Oxford, diovo him 
into exile and pioskatod Ins paity, but enabled Swift to 
perform the noblest action of Ins life Almost the fit si 
acts of Bolmgbroke’s ephomcial piemierslup weie to older 
bun a thousand pounds from the oxchoquei and despatch 
him the most flattering invitations The sanio post 
brought a letter from Oxfoid, soliciting Swift’s company 
in his retiiementj and, to the latter’s immortal honoui, he 
hesilalod not an instant in piofomng the solace of Ins 
friend to the offeis of Si John When, a few days after- 
wards, Oxford was in prison and in danger of Ins life. 

Swift begged to share Ins captivity , and it was only on 
the offer being declined that ho finally directed his stops 
towards Ireland, where lie was very ill received The 
draft on the exchequer was intei copied hy the cpioon’s 
death 

These four busy years of Swift’s London life had not LitBiary 
been entirely engrossed by politics, First as tlio associato 
of Steele, with whom ho quarrelled, and of Addison, whose niigcgi. 
esteem for him survived all differences, afterwards as the laneons 
intimate comrade of Pope and Arbuthnot, the fuend of writings 
Congreve and Attorbury, Parnell and Gay, he entered 
deeply into the hteraiy life of the period He was trea- 
surer and a leading member of the Biotlicrs, a society 
of wits and statesmen which recalls the days of Horace 
and Miiecenas Ho promoted the subscription for Pope’s 
Eomer, contributed some numbers to the Tatler, Spectator, 
and Inielligencer, and joined witli Pope and Arbuthnot in 
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establisliing tlie Seriblerus Club, wilting Maitinm Scnh- him, wheie he never set foot As a friend he must have 
le'tiis, his shaie in which can have been but small, as well greatly pi efeired Stella to Vanessa, and from this point of 
as John Bull, wheie the chapter lecommendmg the educa- view his loyalty to the oiigmal object of his choice, we 
tion of all blue-eyed children in depravity for the public may be sure, never falteied But Vanessa assailed him on 
good must suicly be his His fugitive productions duiing a vety weak side The strongest of all his instincts was 
this peuod aie very numerous, and mostly distinguished the thirst foi impeiious domination Vanessa hugged 
not only by pungent wit but by overflowing animal spiiits the fetteis to which Stella merely submitted Blattered 
The most celebrated aie the cruel but irresistibly ludicrous to excess by liei surrender, yet conscious of his binding 
satires on the astiologei Paitiidge, a man in fact respect- obligations andhisrealpieference, he could neither discard 
able for hrs sincere belief in his ait, and no mean wiitei the one beauty noi desert the other It is humiliating to 
Many of hrs best poems belong to this period A moie human stiength and consoling to human weakness to find 
laboured woik, his Menwiml to Hailey, proposing the the Titan behaving like the least lesolute of mortals, seek- 
legLilatron of the English language by an academy, is mg lefuge in temporizing, in evasion, in foitiutous cncum- 
chiefly remaikable as a pioof of the defeience paid to stance He no doubt trusted that his lemoval to Dubhii 
Fiench taste by the most oiigmal English wiitei of his would bring lehef, hut heie again his evil star interposed 
day Ilidot y of the Last Font Yemi>of Q'ueenAnneiB Vanessa's mother died (ITII), and she followed him 
not on a level with Ins oLhei political wiitings To sum Unable to many Stella without destioymg Vanessa, or to 

up the incidents of tins eventful peuod of his life, it was openly welcome Vanessa without destioying Stella, he was 

during it that he lost Ins mothei, always loved and dutifully thus involved in the most miserable embairassment , still, 
lionoiued, by death , his sistei had been estianged fiom for a time he continued to temjioiize At length, unable 
him some yoais befoie by an imp indent maniage, wliicb, to bcai any moie Stella’s mute leproach and his own 
though making hoi a hbeial allowance, ho nevei foigave consciousness of wrong, lie gave a leluctant consent to a 
3llaand The change from London to Dublin can seldom be an puvate maniage, which, as at least the weight of testimony 

iiieiia agreeable one To Swift it meant foi the tune the fall seems to prove, though there is no documentaiy evidence, 

fiom luiiquo authouty to absolute insignificance All was accordingly perfoimed This was m 1716 At the 
shaio in the admimstiation of evon lush affaiis was de- same tune he insisted on then union being kept a strict 
mod him, every politician shunned him, and hrs society secret, justifying a demand really dictated by tenderness 
baldly included a single authoi oi wit At a later peuod foi Vanessa, and perhaps by the iinavowable reason to 
he talked of “dying of lage, like a poisoned lat in a which allusion has been made, on the most futile and 
hole”, foi some tmio, however, he was buoyed up by frivolous pretexts Never moie than a nominal wife, 
feeble hopes of a lostoiation to England So late as 1726 the nnfoitunate Stella commonly passed foi his mistress 
ho was 111 England making overtuics to Walpole, but he till the day of hei death, bearing her doom with uncom- 
had no claim on ministeiial goodwill, and as an opponent plaining resignation, and consoled in some degree by 
ho had by that timo done his worst By an especial unquestionable proofs of the peimaneiice of Ins love, if his 
ciuelty of fate, what should have been the comfort became feeling foi her deserves the namo Meanwhile his efforts 
the baiio of Ins eMstcncG We have already montioncd his weie diiected to soothe Miss Vanhonuigh, to whom he 
invitation of Esthci Johnson and Mis Dmgloy to Ireland addressed Cadeiius [Deemvf] and Yanem, the histoiy 
Both bcfoio and after liis elevation to the deaneiy of St of then attachment and the best example of Ins serious 
I’atnck’s those ladies continued to lesido ncai him, and poctiy, and foi whom he sought to provide honouiablyin 
super intended his household duung his absence in London marriage, without cithei succeeding m liis immediate aim 
lie had fiustiatod a match proposed foi Stella, and, with or in thereby opening hor eyes to the hopelessness of her 
his evident delight m the society of the daik-haned, blight- passion In 1717, piobably at his instance, she retired 
eyed, witty beauty, a model, if we may take his word, of from Dublin to Mailey Abbey, her seat at Celbudge Eoi 
all that woman should be, it seemed unaccountable that he three yeais she and Swift lemamed apait, but in 1720, on 
did not secure it to himself by the expedient of matrimony what occasion is unceitain, he began to pay her regular 
A constitutional mliimity has been suggested as the reason, visits Sir Waltei Scott found the Abbey gaiden still full 
and the conjecture derives support fiom seveial peculiarities of laurels, several of which she was accustomed to plant 
m his wutmga But, whatever the cause, his conduct whenever she expected Swift, and the table at which they 
proved none the less the fatal embittoiment of his life and had been used to sit was still shown But the catastiophc 
Stella’s and yet anotheTs Ho had always been unlucky of her tragedy was at hand Worn out with his evasions, 
in his iclations with iho fan sex In 169ihohad ideahzed she at last (1723) took the despciate step of writing to 
as “Vauna” a Miss Waimg, who then discouraged his Stella, oi according to anothei account to Swift himself, 
attentions, but tw'o years latei made him advances in hei demanding to know the nature of the connexion with 
turn Swift’s mind had also changed, and ho could find him, and this teimmated the melancholy history as with 
no bettor way out of the difficulty than an msultiug letter a clap of thtindei Stella replied by the avowal of hei 
affecting to accept hoi proposal on icims which he know maniage, sent hor rival’s letter to Swift, and leiued to a 
must put It out of the question Varma was avenged by fiiend’s house Swift rode down to Mailey Abbey with 
Vanessa, who puisuod Swift to far other purpose Esther a terrible countenance, petrified Vanessa by his fiown, 
Vanhomiigli, the orphan daughter of a commissionoi of and departed withoat a woid, flinging down a packet 
Irish trade, had become known to Swift at the height of which only contained her own lettei to Stella Vanessa 
his political influence Ho lodged close to hci mother, and died within a few weeks. She left the poem and corie- 
was a frequent guest at her table Vanessa insensibly spondence for publication The former appeared imme- 
became his pupil, and he insensibly became the object of diately, the latter was suppressed until it was published 
her impassioned affection. Her letters reveal a spirit full by Sir Walter Scott 

of aidoui and enthusiasm, and warped by that perverse Five years afterwards Stella followed Vanessa to the 
bent which leads so many women to prefer a tyrant to grave The grief which the gradual decay of her health 
a companion Swift, on the other hand, was devoid of evidently occasioned Swift is sufficient proof of the sin- 
passion. Of friendship, even of tender regard, ho was ceiity of his attachment, as he understood it It is a just 
fully cajiablo, but not of love The spiritual realm, remark of Thackeray’s that he everywhere half-consciously 
whethei in divine or earthly things, was a region closed to recognizes her as his better angel, and dwells on her wit 
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and her tenderness "with a fondness he never exhibits for 
any other topic Yet he could neiei overcome his repug- 
nance to acknovdedge their union till she lay on hei death- 
bed, when he ivas heaid by Mis Whiteway (his cousin, a 
lady of fortune and talent, who, though not residing with 
him, superintended his household during his latter years) 
to say, “ Well my dear, if you iMsh it, it shall be owned ” 
She answered, “It is too late” On Januaiy 28, 1728, 
she died, and her wietclied lover sat down the same mght 
to record her virtues in language of uiisui passed simplicity, 
but to us who know the story moie significant for what it 
conceals than for what it tells A lock of hei hair is 
preserved, with the inscription in Swift’s handwutmg, 
most affecting in its apparent cynicism, “Only a woman’s 
hair>” “Only a woman’s haii,” comments Thackeray, 
“ only love, only fidelity, purity, innocence, beauty, only 
the tenderest heart in the woild stricken and wounded, 
and passed away out of reach of pangs of hope deferred, 
love insulted, and pitiless desertion, only that lock of 
hair left, and memory, and remoise, foi the guilty, lonely 
wretch, shudcleiing over the giave of his victim ” The 
moie unanswerable this tiemendous indictment appears 
upon the evidence the gieatei the piobability that the 
evidence is incomplete Tout conipimdie c’est tout pm 
donnei The hypothesis to winch we have refeiied must 
for ever letnain an hypothesis, but better than any other it 
not only excuses but explains 

The Between the death of Vanessa and the death of Stella, 

Drapiei’s as though Withheld by an evil fate until he could no longei 

letters gg^ojg greatest political and the greatest 

liteiaiy triumph of Swift’s life He had fled to Iieland a 
broken man, to all appearance politically extinct , a few 
yeais weie to raise him once moie to the summit of popu- 
larity, though power was for ever denied him With his 
fierce hatred of what ho locogmzed as injustice, it was 
impossible that he should not feel exasperated at the gross 
misgovern ment of Ireland foi the supposed benefit of 
England, the systematic exclusion of Iiishinen from places 
of honour and profit, the spoliation of the country by 
absentee landlords, the dehbeiate discouragement of lush 
trade and manufactures An Irish patriot in the stiict 
sense of the term he was not , ho looked upon the indi- 
genous population as conquoied savages, but his pride 
and sense of equity alike revolted against the stay-at- 
home Englishmen’s contemptuous treatment of tlioir own 
ganison, and he delighted in finding a point in which the 
triumphant faction was still vulnerable His Piqmal /oj’ 
ike Umvenal Use of InsJi Manufactu) es, published anony- 
mously in 1720, urging the lush to disuse English goods, 
became the subject of a piosecution, which at length had 
to be dropped A greater oppoitumty was at hand One 
of the chief wants of Ireland in that day, and for many a 
day afterwards, was that of small cuiiency adapted to the 
daily transactions of hfe Questions of coinage occupy 
a large part of the conCspondence of the piimate, Arch- 
bishop Boulter, whose anxiety to deal lightly with the j 
matter is evidently very real and conscientious There 
IS no reason to think that the English mmistiy wished 
otherwise, but secret influences were at wor!^ and a 
patent for supplying Ireland with a coinage of eoppei 
halfpence was accorded to William Wood on such terms 
that the profit accruing from the difference between the 
intrinsic and the nominal value of the coins, about 40 per 
cent , was mainly divided between bim and tbe duchess 
of Kendal, the king’s mistress, by whose influence he had 
obtained the privilege Swift now had his opportunity, 
and the famous letters signed M B Drapier (1724) soon 
set Ireland in a flame Every effort was used to dis- 
cover, or rather to obtain legal evidence against, the 
author, whoni^ Walpole was assured, it would then have 
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taken ten thousand men to apprehend Hone could be 
procured , the public passion swept everything before it , 
the patent was cancelled. Wood was compensated by a 
pension. Swift was raised to a height of popiilaiity which 
he retained for the rest of his life, and the only real 
sufferers were the Irish people, who lost a convenience so 
badly needed that they might well have afforded to con- 
nive at Wood’s illicit profits Perhaps, howevei, it was 
worth while to teach the English ininistiy that not every- 
thing could he done in Ireland Swift’s pamphlets, wi itten 
in a style more level with the popular intelligence than 
even his own ordinary mannei, are models alike to the 
controversialist who aids a good cause and to him who is 
buidened with a bad one The foimer may profit by tbe 
study of his maivellous lucidity and vehemence, the lattei 
by his sublime audacity in exaggeiation and tbe sophistry 
with which he involves the innocent halfpence in the 
obloquy of the nefarious patentee 
Tbe noise of the Drapiei’s letters had haidly died away Gullive/ 
when Swift acquired a moie durable glory by the publica- TicmU 
tion of GuUivet’s Tiavels in 1726 The woik bad been 
at least partly written by 1722, and tbe keenness of tbe 
satiio on couits and statesmen suggests that it was planned 
while Swift’s disappointments as a public man wei e still 
rankling and recent It is Swift’s peculiai good foi tune 
that his book can dispense with themteipietation of which 
it IS nevertheless susceptible, and may be equally enjoyed 
whether its inner meaning is apprehended or not It is so 
true, so entirely based upon the facts of human natme, 
that the question what particular class of persons sup- 
plied the author with liis examples of folly oi misdoing, 
however interesting to the commentatoi, may bo ncglcctecl 
by the leader It is also fortunate for him that in thiee 
parts out of the four he should have entirely missed “ the 
chief end I propose to myself, to vex the wmild latlici 
than divert it ” The vvoild, which peiliaps ought to have 
been vexed, chose lather to bo diverted, and the gioat 
satirist literally strains Ins powers ut puei is plmat Few 
books bar e added so much to the mnocent mirth of man- 
kind as the fiist two parts of Giillivci , Iho misanthropy 
IS quite overpowered by the fun The thud pail, equally 
masteily in composition, is less felicitous in invention , 
and in the fourth Swift has mdood earned out his design 
of vexing the woild at his own cost Human nature 
indignantly rejects liei poitiait in the Yahoo as a gioss 
libel, and the protest is fully warranted An intelligence 
fiom a superior sphere, bound on a voyage to the earth, 
might actually have obtained a fan idea of average 
humanity by a preliminary call atLilliput or Biobdingnag, 
but not fiom a visit to the Yahoos While CkdJiwr is 
infinitely the most famous and popular of Swift’s woiks, 
it exhibits no gieatoi powers of mind than many others 
The secret of success, here as elsewhere, is the writer’s 
marvellous importuihabihty in paradox, his teeming imag- 
ination, and hia iigid logic Giant Ins premises, and all 
the rest follows, his world may ho turned topsy-turvy, 
but the lelative situation of its contents is iin changed 
The pains he took to be correct are evinced by tbe care 
with which, as Prof De Morgan lias shown, he calcu- 
lated the proportions of Lillipiit and Brobdingnag to 
ordinary humanity on iho basis of 1 to 12 and 12 to 1 
lespectively, and his copying the description of the storm 
word for word from Sturmy’s Oompleat Mm iner By such 
accuracy and consistency he has given the wildest fiction 
imaginable an air of veracity rivalling Defoe. 

Swift’s grave humour and power of enforcing momentous Swift’s 
truth by ludicrous exaggeration were next displayed in his 
Modest Proposal for Preventinri the Children of Poor PeopW^^^'^^' 
m Ireland from Bemg a Burden to their Parents, by fatten- 
ing and eating them (1729), a parallel to the Argument 
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against Aboluhing Chistianity, and as great a masterpiece 
of tragic as tlie lattei is of comic iiony The Directions to 
Servants m like maiinei deiive then o-vei powering comic 
force fiom the impel tmbable solemnity with which all the 
misdemeanours that domestics can commit are enjoined 
upon them as duties The powei of minute observation 
displayed is most lemarkable, as also in jPoto Conversa- 
tion (written in 1731, published in 1738), a smprising 
assemblage of the vulgaiities and trivialities cuirent in 
ordinary talk As in the Directions, the satne, though 
cutting, IS good-natni ed, and the piece shows more animal 
spiiits than usual in Swift’s latter years It vias a last 
flash of gaiety The attacks of giddiness and deafness to 
which he had always been liable increased upon him, and 
his liteiary compositions became confined to occasional 
verses, nor seldom indecent and commonly trivial, with the 
exception of his lemaikable lines on his own death and the 
delightful Hamilton’s Dawn, and to salhes against the Irish 
bishops, in whose honest endeavours to raise the general 
standard of then cleigy ho could only see arbitrary intei- 
feience with individuals He fieicely opposed Archbishop 
Boulter’s plans for the lefoim of the Irish cuiiency, but 
admitted that his real objection was sentimental the 
coins should be struck as well as circulated in Ireland 
His exertions in repressing robbeiy and mendicancy were 
strenuous and successful His popularity remained as 
great as ever, and, when he was menaced by the bully 
Betteswoith, Dublin loso as one man to defend him He 
governed Ins cathedral with gieat stiictnoss and conscien- 
tiousness, and for years after Stella’s death continued to 
hold a mimatiuo court at the dcanoiy But his failings 
of mind were oxacerbalod by his bodily infirmities , he 
giew moio and more whimsical and capacious, moibidly 
suspicious and morbidly paisimomous , old friends were 
estranged oi leinoved by death, and new friends did not 
come loiwaid in then place For many years, neveithe- 
less. he maintained a coriespondonco mth Pope and Bolmg- 
bioko, and with Arbutlinot and Gay until their deaths, 
with such waiinth as to piove that an ill opinion of man- 
kind had not made him a misanthiopo, and that human 
affection and sympathy woio still veiy necessaiy to him 
The letters become scarcer and scarcer with the decay of 
Ins faculties , at last, in 1740, comes one to his best 
Dublin friend, Mis Whitoway, of hear t-i ending pathos — 

“I have Ijcon voiy nusoiablo all mght, and to day extremely 
deaf and full of pain I am so stupid and ooiifonndod that I cannot 
expiess the moiiifioation I am uiulei both of body and mind All 
I can say is that I am not ni toitiiie, hut I daily and houily 
expect it Play let mo know how yoiii health is and yoiu family 
I baldly undot stand one woul I wiile I am siuo my days will he 
vciy low, low and nnseiable they must bo I am, for those few 
days, yoins enlmly,— Jonathan Suift 

“ II I do not hlnudci, it is Satniday, July 26, 1740 

“ If I live till Moniliiy I shall hope to see you, poihaps for the 
last tirao ” 

In Match 1742 it was necessaiy lo appoint guaidians 
of Swift’s poison and estate In September of the same 
year his physical malady reached a ciisis, from which ho 
emerged a helpless wieck, with faculties paralysed lathcr 
tlian destroyed “JIo never talked nonsense or said a 
foolish thing” The particulars of his case have been 
investigated by Dr Bucknill and Sir William Wilde, who 
have proved that he sufered fiom nothing that could be 
called mental derangement until the “ labyrinthine veit 
igo” from which he had suffeied all his life, and winch 
he erroneously attributed to a surfeit of fruit, produced 
paralysis, “ a symptom of winch was the not uncommon 
one of aphasia, or the automatic utterance of words 
ungovernod by intention As a consequence of that 
paralysis, but not before, the brain, already weakened by 
senile decay, at length gave way, and Swift sank into 
the dementia which preceded his death ” (Craik, Life of 


The scene closed on Ofetober 19, 1745 With 
what he himself desciibed as a satiiic touch, his fortune 
was bequeathed to found a hospital for idiots and lunatics 
He was interied in his cathedral, in the same coflm as Stella, 
with the epitaph, written by himself, “Hic depositum est 
corpus Jonathan Swift, STP,hujus ecclesise cathedrahs 
decani , ubi smva mdignatio ulteriiis cor lacerare neqiiit 
Abi viatoi, et imitare, si potens, stienuum pro virih 
libeitatis vindicem ” 

The stress which Swift thus laid upon his character as Personal 
an assertoi of liberty has hardly been ratified by posterity, 
which has comparatively neglected the patriot for the 
genius and the wit Not unreasonably , for if half his 
patriotism sprang fiom an instinctive hatred of oppres- 
sion, the other half was disappointed egotism He utterly 
lacked the ideal aspiiation which the patriot should 
possess his hatred of villainy was far moie intense than 
Ins love of virtue The same cramping realism clings to 
him eveiywheie beyond the domain of politics,— in his 
religion, in his fancies, in his affections At the same 
time, it IS the secret of his wonderful concentration of 
power ho lealizes everything with such intensity that he 
cannot fail to be impressive Except in his unsuccessful 
essay in histoiy, he never, after the mistake of his first 
Pi ndaiic attempts, stiays beyond his sphere, nevei attempts 
what he is not qualified to do, and never fails to do it. 

His wiitmgs have not one literary fault except their occa- 
sional looseness of giammar and their fiequent indecency 
Within certain limits, his im agination and invention are as 
active as those of the most cieative poets As a master 
of humour, iiony, and invective he has no superior , his 
reasoning poweis are no less lemaikable within their range, 
but he never gets beyond the lange of an advocate Eew 
men of so much mental force have had so little genius for 
speculation, and he is constantly dominated by fieice in- 
stincts which he mistakes foi reasons As a man the lead- 
ing note of his chaiacter is the same, — strength \7ithout 
elevation His master passion is impeiions piide, — the 
lust of despotic dominion He would have liis superiority 
acknowledged, and cared little for the rest Placo and 
piofit wore comparatively indifferent to him , he declares 
that he never received a farthing for any of hia works 
except Gulliver’s To aveh, and that only by Pope’s manage 
ment , and ho had so little regard for literary fame that he 
put his name to only one of his writings Contemptuous 
of the opimon of his fellows, he hid his virtues, paraded 
his faults, affected some failings from which he was really 
exempt, and, since his munificent charity could not be con- 
cealed from the recipients, laboured to spoil it by gratuitous 
suilmess Judged by some passages of his life he would 
appear a heartless egotist, and yet he was capable of the 
smcciest friendship and could never dispense with human 
sympathy Thus an object of pity as well as awe, hois 
the most tragic figuie in our literature, — the only man of 
his age who could bo conceived as affording a groundwork 
foi one of Iho creations of Shakespeare “To think of 
him ” says Thackeray, “is like thinking of the imn of a 
great empire ” Nothing finer or truer could be said 

Swift’s coiiospondenco is the best authority for hia life. Of liis 
contompoiancs, wo arc inauily indobted toliis paiiogynst Delauy 
and his dotraelor Loid Oiroiw liawkeswoith compiled the paiti- 
enlais of luslifo, and published what was the standaul edition of 
hiB woika till tlio appeaianco of Sii Walter Scott’s in 1814 This 
edition is not likely to bo supeisoded, but might vuth great ad- 
vantage be reissued with amendments and additions. The biogra- 
phy prefixed is based on Ilawkesworth, but is far more copiously 
and elegantly written At the same time the author's views are 
frequently conventional, his judgments superficial, and his good 
nature has made liim too indulgent to liis heio The late John 
Forstor subjected all available records of Swift’s hfe to the most 
diligent sciutmy, and in 1875 published the first volume, coming 
down to ihl, of a biography intended to have been completed 
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in tliieeTolumes Invaluable m many respects, it exhibited the 
process as well as the lesult of hiogiaphy, and hence thieateiied 
to he too long Mi H Craik, succeeding to the post vacated, by 
jorstei’s death, judiciously lediiced the scale, and pioduced in 
one volume (1882) a uoik which viUlong lank as the standaid 
one on the subject Remarkable monogiaphs on Swift have been 
produced by Leslie Stephen m the “Men ot Letteis” senes, Di 
Johnson in the Zii-si of the Poets, Thackeray in the English 
Eumoui ists Ml Stephen is anxiously impaitial, Johnson’s acute- 
ness IS perverted by his antipathy, Thackeiay, as is natnial m 
a novelist, has dwelt dispioportionately on the lomantic side of 
Swift’s histoiy, and Ins pity foi Stella and Vanessa foims too laige 
an element in his geneial judgment But he has, bettei than any 
one else, appieheniled the fearfully tragic element in Swift’s chaiactei 
and fortunes Svift’s eaily life has been caiefully investigated by 
Li Banett of Tnnity College, and the final epoch of his life by 
JVIonek Mason and Sii W ilham W ilde His gi eatness is exaggei ated 
and hia failings aie extenuated in two biilhant aitides in the 
Qim telly Remew, vols cli and clvi Minoi points in his life and 
vuitings have leceiied much elucidation fiom numeious mquiieis, 
especially the late Mr Chailes Dilke and Colonel F Grant Mi 
Stanley Lane Poole has edited selections from his works and coi- 
lespondence, with excellent notes and piefaees, and has piepaied 
-I valuable bibliogiaphy (R G ) 

SWIMMING AND DIYING In the case of man the 
power of swimming is acquiied, not natural As com- 
pared with the lowei animals, to most of which it comes 
peifecfcly easily, he is at a disadvantage in its acquisition, 
owing not to his greater relative weight so much as to the 
position of his centie of giavity, along with the fact that 
in the case of quadrupeds the motions which serve to sup- 
port and pi Opel them m the water aie very similai to those 
of locomotion on land No race of mankind, however, can 
be mentioned to which the art is unknown, and in many 
barbaious countiies it is more widely diffused and cairied 
to greatei perfection than amongst the civilized nations of 
the world 

For learning to swim, a quiet sandy beach is the best 
place, as sea water is more buoyant than fresh All aiti- 
ficial aids, such as corks, air belts, cork jackets, inflated 
bladders, and the like, may be avoided , they laise some 
parts of the body too high above and so sink others too 
far below the natural plane of flotation, whereas the fiist 
fundamental itile is that the mouth only should be above 
watei, and the legs close to the surface Belts, &c , aie 
also apt to become misplaced and so cause trouble and 
annoyance as well as danger It is best foi begmneis to 
take some instruction from a piactical teacher, though 
many have become adepts by meiely watching good per- 
formers Confidence in the floating power of the body is 
the fiist thing to be acquired The easiest way of floating 
IS to he on the back (which should be slightly hollowed), 
the arms being stretched out beyond the head but not lifted 
out of the water , this attitude not only facilitates respira- 
tion but counteibalances the weight of the lowei limbs 
The knees may be bent outward, the toes also pointing side- 
ways, the hips iigid, so assisting to keep the legs up as close 
as possible to the top of the water By easy bieatlimg one 
will soon be convinced that, properly balanced and with 
lungs kept charged, the body will assert its buoyancy 

To further enable him to i eahze that water is capable 
of supporting the human body, the learner may adopt the 
following plan Walk down the steps of a bath, or along 
a shelving beach on a calm day, into about 3 feet of water , 
turn and face the shallow place, and, having taken a breath, 
stoop down and try to pick an egg or some similar object 
(a handful of sand will suffice) from the bottom Eepeat 
this several times leisurely, going farther out at each 
venture, till the water reaches up to hut not higher than 
the middle of the chest It will soon be found that the 
object IS not so easy of recovery, and the beginner leains 
that but little exertion is required to keep the body afloat 
When tins experience has been gained the novice should 
commence with the Breast StroTce, which is nowadays some- 
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times unjustly set aside as the “ old stroke ” It is neat, 
natural, and graceful enough, though necessarily the slowest, 
from the great resistance of the chest to the water and the 
fact that part of the aim stroke is negatived by its own 
movement Like walking in pedestnanism, however, it 
forms the gioundwoik of every other branch of the ait, 
and cannot safely be overlooked The stroke is com- 
menced by placing the hands with the backs upward, and 
the wrists bent so that the fingeis will point to the fiont, 
the insides of the wrist-jomts between aim and thumbs 
touching the breast not lower than 4 inches under water 
Begin the stroke by pushing the arms gently forward to 
then full extent, keeping the palms flat and the fingers 
closed Now turn the palms of both hands outward, and 
make a strong stroke to the light and left by each aim 
through an angle of 90°, in this part of the stioke the 
two arms describe a semicircle, of which the head may be 
termed the centre It must be most distinctly borne in 
mind that all depression of the hands will tend to raise 
the body peipeudicularly, whereas the only true position 
in swimming is the horizontal, which propels it forward 
To complete the arm movement, bend the elbows back- 
ward and inwaid, until they come close to (but not neces- 
sanly touching) the sides of the body Cany the hands 
in a straight line edgeways to the position from wdiich 
they stalled in front of the chest Simultaneously with 
the stretching of the hands fioin the fiont of the body the 
feet aie struck out to the utmost width in a way cleft 
foi them by the toes As the arms aie being bi ought 
roimd in the semicirculai motion the lower limbs aie 
stiffened and biought fiimly together by giasping the 
watei, so to speak with the whole of the log, nioie 
especially between the knees, ankles, and soles and toes 
of the feet Whilst thus impaiting forwaid motion to 
the swimmer, they finish in a stiaight line behind the 
body Then, when the arms are bent, and the hands aie 
being brought to the fiont of the body, the knees aie 
turned outward, heels kept togetliei, toes also turned out, 
and the feet aie cained up to the body and in this position 
are once more leady foi repeating the movements as do- 
sciibed Begmneis must be careful not to make the aim 
movements qiuckoi than those of the logs, and it must be 
distinctly lemembeied that the lattei aic the groat pro- 
pellers Unison of the movements as mentioned, and 
legularity in each part of the stroke, aio indispensable to 
perfection All huriy and excitement must he carefully 
avoided, and every complete stroke and kick gone about 
With mechanical precision and neatness The only part 
requiimg strong mnsciilai exoition being the closing of 
the legs aftei they have been spread wide ajiait, — the one 
strong propelling elemont, — eveiy olTort is to bo made to 
ensure coiiectness and powoi m its performance The 
arm movements should ho easy and graceful, all jorkinoss 
or suddenness of motion being caiofully avoided 
Breathing should bo unrestrained and natural, without 
gasping, sputtoimg, oi short oi sudden hcavings A safe 
lule is to have a full breath at cveiy stroke, its division 
being regulated as follows Iflow slowly outward when 
the first pait of the arm movement is being performed, i e , 
stretched out m front , inspire as the hands are going out- 
ward and round Then, as the lungs aio fully charged, no 
effort is necessary to suspend respiration while the hands 
are carried in to the fiont of the body again. This rogu- 
laiity of breathing is essential to pleasure, comfort, and 
gracefulness of action The nostrils and air-passages should 
always be thoroughly cleared, the mouth cleansed, and the 
throat gargled befoie entering the water 

Sioimmmg on the Bach is a pleasant and useful branch 
of the art, the chief lequisite for its acquirement is con- 
fidence. The tyro should begin practice in water reaching 
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up to about tbe upper pait of the chest, turn his back ' 
shoreward, take a long breath, and he gently backward in 
the watei, keeping the hands on the waist with the elbows 
extended outward, the chest being expanded, and the 
breath held As one lies well back the feet will be lifted 
off the ground , they should then be spread outward as far 
apart as possible, in the same position as when they aie 
opened up in breast swimming The body and legs are 
thus lying extended at full length like the letter Y? the 
legs foiniing the branches oi fork Now comes the pio- 
pelling pait of the movement As in the front stroke, 
the muscles are set, and the legs are by one strong motion 
brought firmly and closely together While this is being 
done tbe toes, by a slight movement of the ankle, aie 
turned upwaid, and so, as the movement is finished, the 
great toes, innoi ankles, and inside of the W'hole leg meet 
This motion, strongly but not jeikily executed, sends the 
body f 01 ward, and, when the impetus obtained is nearly — 
not quite — expended, the legs aie bent, so that the feet 
aie drawn close up to the trunk, with the knees outward 
and heels together Tho stroke is renewed by spreading 
apait, closing again, and so on The breath is exhaled 
when spreading and closing the legs, and inhaled as 
the feet aie diawii up to tho body If gioatci speed is 
wanted, the hands can bo used as sculls by cariymg them 
outwaul fiom the body, but at the saino time level with it, 
palms facing downward When tho arms are sufficiently 
extended to be in a line across horn hand to hand, the 
wrists aie turned to allow of the palms of the hands fac- 
ing toward the feet, thumbs upwaid Elbows, wrists, and 
hands aio now fiimly braced, and a strong pull towaids the 
logs IS made Tins is the piogiessive motion, and should 
be per foimed just as the logs aio being closed 

Another style is to bond the elbows downward, so as to 
allow of the hands being carried upward along the sides of 
tho body, thumbs inward, and palms facing tho bottom 
of tho water When the hands have been earned up to 
tho aimpits they aie spread apart to the full extent of the 
arms, and the piopolling pait is performed as in tho other 
method by pulling strongly toward the legs 
A still more poweiful stroke, and one used at competi- 
tions, IS accomplished by carrying the hands up to the 
aimpits, as described m last method, then, turning the 
wiisfc so as to allow of tho palms of the bauds facing up- 
ward, point the fingers in the clii action of progress, stretch 
both arms as fai as possible in a line with the body and 
beyond the head, and turn the wrists half round, until the 
hands aie back to back, thumbs upward The propelling 
action is now peifoiined by sweeping both hands outward 
and round until they touch the legs and the aims aie 
once more straight along the sides of the body There is 
a double kick in tins style, and the action is as follows 
When the hands aro being earned up to the shoulder one 
kick is delivered ; then as the arms are being carried beyond 
tho head tho nether limbs aio drawn up in position for 
another kick, which is doliveied as the arms are sweeping 
down on the stroke This is no mero ornamental stroke, 
but combines in its practice grace with power, and enables 
the swimmer to move through the water at great speed 
Another racing back stroke is performed by lifting 
hands and arms out of the water at the finish of the pull 
downward, cairying them m the air, stretching them at 
full length forward beyond the head, and then dipping 
them into the water, executing the positive part of the 
stroke as in the last-described method. In this stroke 
there is only a single kick to each pnll of the arms, the 
legs being drawn up as the arms are swung up in the 
air and closed as the arms are pulled through the water. 
While this movement is much practised by some experts, 
it IS neither so graceful nor so speedy as the other, and 
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there is much splashing, while steering is, in the case of a 
close race, likely to become rather erratic Both are at 
the present time the fastest known methods of swimming 
on the back, and, with moderately good turning and push- 
ing m a swimming bath, 100 yards should be covered in 
about 74 seconds, probably less 

Of heading as a branch of swimming something should 
be known by eveiy one It is the only department of the 
art that is at all natural, and, if treading were resorted to m 
cases of accidental immersion, tliiee-fouiths of the resulting 
deaths would be prevented The essential condition, of 
course, is that the hands be kept under water When 
one falls into watei the legs sink and the body assumes a 
perpendicular xiosition, the water splashes over the face, 
and, once the eyes become filled or the mouth covered, 
the inclination of any one unable to swim is to throw the 
hands up and make an effort as if to creep along on the 
surface These efforts only inciease the danger oi the 
position On becoming submerged one should keep per- 
fectly inactive for a brief time , the head will soon use 
above the surface, and at this moment one ought to beat 
downward with both hands alternately, never allowing them 
to splash 01 distuib the surface, the head being leaned back 
so as to keep only the face and nostrils clear The back 
of the head and ears may be covered, but this does not 
matter The motions of the hands, exactly similar to those 
of a dog’s foiepaws when swimming and walking, are to 
be continued, the feet at the same time striking down — 
not huiiiedly, nor with sudden jeiky movement, hut easily 
and gracefully, the ankles moving as if working treadles, 
so that the soles of the feet act as sustaining and, it may 
be, propelling surfaces The movements of hands and feet 
maybe altered by beating downwaid with both hands at 
once, 01 both feet at once, hut in cases of accident the 
foimei action is to be recommended Swimmeis, when 
treading at competitions or foi display, eithei fold their 
arms across their chest or hold hancls and arms above the 
suiface In aitistic swimming trials, as much as possible 
of tbe body should be shown above the suiface, and bob- 
bing up and down ought to he avoided Treading is of 
much importance even to a good swimmer, as it allows him 
to divest himself of upper clothing, and enables him to lay 
hold of anything, such as a lope or line that does not 
quite reach the surface , it is also the most comfortable 
position in which one can partake of lefieshment m case 
of a long swim, and is useful for puiposes of conversation 
The Side Sh ole may be said to hold in swimming a 
position somewhat similar to that of running in pedes- 
trianism , as it becomes better known, the advantages of 
this style of aquatic progression are becoming more and 
more appreciated The practice of it, howoVei, ought not 
to be begun until complete proficiency has been attained 
m the primary stroke Its mam locoramendations aro 
apparent almost at a glance A good average side move- 
ment will carry tho swimmer a stroke in two seconds, each 
stroke covering a distance of fully six feet Tho method 
IS said by some to have been introduced by George Pewters 
about the year 1850 The body is turned on either side, 
but preferably with the right side downward, as thereby 
the legs act mors freely and naturally and the heart has 
no weight on it to impede its action The head is more 
immersed and thereby reduced in weight, being supported 
by the water and not by any muscular exertion of the neck 
or shoulder, and the lower extremities are less immersed 
than in the breast stroke If one is lying on the light 
side, the right arm is thrown boldly out m front, with the 
palm of the hand downward and on a level with the lower 
side of the head When pushed out to the utmost it is kept 
rigid, brought downward through the water in one strong 
raovement, without any bending of either wrist or elbow, 
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and this, tlie positive action, is dnisked when the hand has 
leached the legs, and comes between these hmbs at full 
stietch It IS then earned up along the body to the chin, 
and the stroke renewed The left hand is foimed into a 
scoop, tuined outward by the wrist at right angles to the 
foie-aim The left aim, with the elbow bent, is then 
directed outward, and makes a straight pulling (not ciicular 
nor swinging) stroke to the left hip When one arm is 
perfoimmg the negative the other is at the positive part of 
the stroke The action of the legs should be long and 
vigorous, and they should never cross each other, but 
should work in unison with the aims and shoulders The 
left knee is brought up in front of the body, with the 
foot in front of and at right angles to the body Put the 
foot in a line with the front of the leg, and bring it round 
to meet the other in a line with the body Meanwhile 
stretch the right or lower leg as far away as possible from 
the body toward the back and then bring it down to meet 
the other by a powerful plain stroke The legs are then 
retuiued upward to the body, the heels touching, the knees 
apart, the toes of the left foot forward and of the right 
foot downward To learn this giaceful and useful side 
stroke some persons need long and steady practice , others 
acquire it comparatively quickly The swimmer steers 
with his left or light hand and arm as the direction de- 
mands The head and neck must be held in one position, 
not lai&ed noi turned at any part of the stroke Bear- 
ings should he taken from what can be seen m the line of 
vision away fiom and in front of the body, and only very 
seldom indeed should the head be turned to look in ad- 
vance Breath is inhaled as the under hand is pulling 
downward, and exhalation should take place while the 
mouth IS immersed, which is when the uppermost hand is 
performing the stroke along the body 
The coincident movement of arms and legs may be thus 
described As the legs are bent up to the body the upper 
01 left hand has, been stietched in front and the right or 
lowei arm lias just finished the pull As the top arm 
pulls downward the legs aie opened wide and almost in 
the same motion swung loiind and closed It will be 
appaient that the legs are returned upward with knees bent 
as the downward pull is being peifoimed with the lower 
arm bTo effort is to be made to sink the head, neither is 
it to he held up in any way The turn of the body by 
the power of the strokes will be quit© enough to allow of 
the lips being sufficiently clear of the water for the purpose 
of inspiration There should be no sudden pull at any 
part whatever of this complete stroke 

The Oveihmd Stroh, when properly practised and 
acquired, is the most useful and easy of all styles of 
swimming Beginners, however, should beware of acquir- 
ing it before they are thorough adepts with the side stroke, 
otherwise they lose all power of speed and good appear- 
ance Harry Gurr is sometimes said to have been the 
inventor of this stroke in 1863, but Harry Gardener, m 
August of the year previous, when he won the 600 yards 
championship in Manchester, used the overhand or over- 
arm stroke The only movements of the side stroke which 
dittei from those of the overhand are those of the left or 
upper arm and hand By carrying this arm in the air a 
lengthened leach is obtained above the surface As in 
the side stroke, the head lies as far as possible into the 
water, the body, legs, and feet in a straight line level 
with and close to the surface The left arm is carried 
f 01 ward and stretched as far as possible out of the water 
in a line with the face and in advance of the head. The 
arm and hand re-enter the water, and are pulled through 
it with the strongest piopelling stroke The hmb out of 
water should be carried through the air quietly, gracefully, 
and evenly till dipped for the stroke, not swung uselessly 


round from the shoulder in a half circle The left arm 
and hand being in the air, the head lies deeper in the 
water than in the side stroke, and it is reduced in weight 
The legs work simultaneously with the left aim, that is,, 
they aie diawn up as this arm reaches in front, and are at 
their nearest wide stretch by tbe time it is in position for 
the pull, they are then pulled strongly together as the 
upper arm is performing its strong movement At no time 
when the upper arm is being carried forward above tbe 
water should the hand be higher than a very few (say 
about three) inches above the surface The elbow alone 
13 elevated, and is the highest part of the arm In fact, 
the hand is so close to the surface that, on being lifted 
upward after the delivery of the stroke, the wust has to 
he bent , otherwise the fingers would actuaUy touch the 
water Once, however, the hand comes opposite the eyes 
it is straightened m a line with the fore-arm and in this 
position carried to the dipping point Breathing is regu- 
lated in precisely the same way as when swimming by 


means of the side stroke , , „ 

Tomlwig and Twiwig methods of “touch and. turn 
weie bioiwht into vogue by tlio now numeious swimming laces in 
baths Vhether the baths be long oi short, fiom 10 to 15 feet 
in the push off is gamed at each end of eveiy length by oil com- 

E ' ■ ns Assuming that the swimraer is using the side oi ovei- 
stioke and going on the light side, the method to be adopted 
IS as foUows. When within 3 feet of the end wall of the bath the 
left 01 uppei hand quits its propelling movement, and reaches in 
fiontof the head till it touches the wall just above watei-mark 
The palm of the hand is then placed hoiizontally on tbe wall, the 
fingeis to the light, which is the diiectionto which one is tuining , 
the little finger is uppei most and thumb iindoimost The knees 
are bent, and the body, now close to tlio wall, is tuined to the 
light on its own axis by the left hand, aftei which the feet piMs 
against the wall undei the hand As in diving and plunging, the 
body, aims, and hands aie in a stiaightlme, and the head between 
the biceps, all undei water The thighs aie doubled up undei the 
loins, tho calves of the legs touching the back of the thighs, and 
the soles of the feet piessing hard against tho wall A stioiig 
liush-off is made by the feet and logs, and the awmnnei resumes liis 
ordinary stioke and course fox a new length 

Ocean S^lnn^n^%ng — ^Persons havnig fiom any cause to swim in 
the heavy lolling breakeis of mid ocean should use tho side sliolco 
when available No attempt should bo niado to bisast or mount 
the waves By taking then diieotion a side stioke swimmoi is 
cained an unexpectedly long distance ^Tho Inigo dangeroiis lolleis 
como almost in legulax sixccfission aftoi an inteival of small 'vvavos 
The swimmer soon notices them, fills his lungs, swims into them, 
ducking the head, and quickly omoiges when the wave has passed. 
Then a fiesli supply of bieatli is inhaled 
PUngvtig —In this tho porfoimci onteis the watoi m somowlmt 
the same manner as when diving (see boloiv), but at a flat angle, and 
fiom the moment of doing so makes no active musculai movement 
whatever of any pait of tlio body under watei Plunging came 
into vogue as tho most graceful and piactical method of starting in 
swimming races Prom 3 to 5 feet above the water-level mm<03 
the best springing point, whothei from bank, boaid, oi lock. The 
knees should be kept togethoi and slightly bent, with the weight 
on tho balls of the feet and iho lungs fully cbaigocl The spung 
forward at tho signal to start is giTon with all muscular powci 
available A swing of tho aims fiom behind is taken, and, as the 
feet quit their support, the aims aie swung forward so as to rise up 
to and stiaight beyond the head Tho body is shot into mid-air 
as far as possible, and, before touching the water, tho head falls 
between the aims till the dun just touches tho chest aud tho ear 
grazes tho inside of the bicepS The body now glides giacofiilly and 
almost noiselessly into the water, with the cheat slightly hollowed, 
the shoulders contracted, and the arms rigidly biacod out straight 
The hands aie now laid flat and tho ihnnibs locked, while tho hips 
and ankles are kept m one rigid stiaight lino, with tho soles of tho 
feet turned upwaid and level with tlie surface, tho toes pointing 
straight behnxd The forward motion from the spring continues 
as long as the body will float and the air in tho lungs can bo held, 
when the feet, followed by the arms, begin to sink, and the plunger 
ends his peiformanco by merely raising Ins head Adepts in this 
branch have saved themselves from a sinking vessel by a long 
plunge fiom the ship’s side, and so by one effort have got clear 
out of tho vortex that is caused by hei settling down aud sinking 
Dimng — The rule in divmg, os distinguished from plunging, is 
most explicit In diving alone axe the limbs allowed to make 
muscular movements ntider water "When properly performed it 
IS a most graceful feat to the eye, and a good swimmer is, as a xule, 
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known ky the way in which he enteis the water The height of 
the end of the board from the surface of the watei may he from 3 
to 20 feet If the water is taken propeily a clean dive oi header is 
made, hut some swimmers aie caieless and will flop into the water 
with the body contiacted like a hall, instead of straightened out like 
an arrow The descent of good diveis into the water vanes fiom 
3 to 4 feet, of clumsy peifoimeis fioin 7 to 8 feet The dive may 
be a standing oi i unning one The feet and legs aie kept together, 
with the chest inflated, the arms slightly swung to and fio twice 
01 so, and the body and legs bent towards the watci The lungs 
aie chaiged, and the dive is made immediately before the aims 
and hands are raised foiwaid into the aii above the bent head 
The feet aio used with all the power possible in spiinging off 
When in mid an the divei stiaightens himself out fiom fingei tips 
to toes The shoot downwards is made by declmmg the aims so 
as to enclose the head, the chest is inomentaiily contracted, and 
the water is gracefully and noiselessly entered fingeis first The 
instant the body is covered, throw np the head and aims so as to 
reach the sniface The eyes instinctively close as they enter the 
water , if it were otheiwise, the foice with which the suiface is 
struck might cause iiiiury, especially in the ease of high diving 
As soon as the water is entered the eyes should he opened, as 
swimming under water inth them closed may bo attended with 
danger The best method foi novices is to begin fiom a hoard 3 feet 
high , and, as confidence and a good style aio acq^uiied, the height 
may he laisod 1 or feet at a time Running headeis are 
accomplished by i unning 10 oi 12 paces before spiingiug off, and 
the divei eudeavouis to cleai as long a distance as possible hefoie 
entering the water Muscles and weight have nothing whatevoi 
to do with peifection in diving Slim youths and heavy middle- 
aged men and women have alike e's.collod in this bianch of aq[natics 
The impel taut requisites aie comage and strength of neive, com- 
bined with e\poiimental knowledge of tho hehavioui of the body 
while in au and watoi Do not enter the water feet fiist This is 
only done by those who have not the coinage to dive in the proper 
maunei, and it sometimes causes haim to the lespiiatory organs, 
while one may lose lalanco and so come on to tho water quite 
flat and he souously injured in the stomach, iibs, or spine 

Object Divincj — Some divers move over the bottom in straight 
linos, and othois soaich on no plan at all The host way is to strike 
to the light 01 left on the ciicumfeience of tho ciiclo surionnding 
tho objects and woik spirally inwaids to tho centio of tho ciiclo 
If tho lace he kept close to the bottom and the eyes hi ought well 
into use success will lewaid one’s cffoits, and no object ought to 
he missed Foi object diving the diaweis should have a pocket 
easily accessible to one hand, in oidoi to receive the objects raised 
These aie collected by swimming on tho bioast as quickly as pos- 
sible All movements under watci ought to he gone about with 
tho utmost alaciity, but at the same time without undue haste oi 
fluiiy, othoiwise tho heart’s action will ho incicased, the hieath 
will suIToi, and tho stay undoi water will bo shoi toned 
Plata Swimming — This is a most iiiteiestmg and enjoyable 
blanch of tho aiL ITiom a voiy oaily pexiod ve hud loferonces to 
mechanical appliances as aids to iirogiession and suppoit in tho 
watei, these helps geneially taking the form of largo flat suifaces 
made of wood, tin, loathei, waterproof fahiics, oi other similar 
mataiials Sometimes they were fiat, in othoi instances slightly 
concave Some wore made handed like the covers of a hook, or 
hingocl, otheis ojiened and closed with umbi olla like action, while 
quite a laige iiumhor weie made weh-like, to leseinhle a duck’s foot , 
iioaily all wcie more oi less collapsible Piom wliat can bo gleaned 
of tho stylo of those aiticles it is evident that tho mventois cannot 
have been Umiliar with tho piinciples of swimming, oi aquatic 
piopulsivo action, and so, while a nuinbei of the contiivanoos were 
nncloubtodly the outcome of much thought and ingenuity, they 
could not ho regarded as m any way mipioving on tho oidmary or 
immitivo swimming movomoiits , and, while greater smface than 
is offered by hands and feet was always given, with tho ovidont 
intention of reducing “sli]),” much resistance took place at tho 
neutial or nogativo pait of tho stioke Tho one good elFect inmost 
of those inventions was thus more than nullified by this “drag,” 
which, besides being ohjpctionablo m itself, had the additional uis 
advantage of hi urging into loquisition muscles of logs and arms 
tho devolopment of \vhich was antagonistic to poifeotion of swim- 
ming In 1876 Mr R II 'Wallaco-Dunlop, O.B , announced that 
ho had invented swimming plates which afforded incicased speed 
without causing undue straining of the muscles, and these claims 
have been justified by subsequent experience The arrangements 
for a lateral movement of the heels in tho footboards or plates, 
with fioedom of the ankles, showed at once that Mr DubIot had 
fully studied the details of the art of swimming, with the eflfect of 
greatly reducing “slip ” m the positive and altogether doing away 
with “ drag ” in tho negative parts of the leg stroke Slow 
swimmeis, by the use of the now appliances, move quickly and 
easily through the water, whilst moderately fast swimmers have 
their speed increased to an almost wonderful extent. To swim 100 
yards in 70 seconds without artificial aid is regarded os a good pei 


formance there are not half a dozen living swimmers ^ho can reduce 
this time by so much as five seconds Yet about ten years ago 
a London swimmer, not by any means the fastest, with the assist- 
ance of the plates covered the distance of 100 yards m 60 seconds 
It will thus be apparent that the invention marks an important 
advance in the ait of swimming These jilates aie made of wood 
— ^mahogany oi Ameiiean bass, — and aie in shape somewhat like 
an artist’s palette, with this diffeience, that the bay or indenta- 
tion of the edge runs in to where the thumb-hole would be The 
stiaps aie made of leathei, and all buckles and metal should be of 
hiouzed 01 lacqueied brass , the woodwork ought to he kept well 
polished 01 varnished The hand plates ais at the thickest pait 
f of an inch thick, hut those for the feet must be much strongei, 
as the whole weight of the body is upon them while one is standing 
at or walking to the water’s edge In learning to use them, let the 
swimmei begin by lying flat on the wmter, stiaighteniiig the aims 
out about 24 inches apart Spread the feet and legs well outward, 
then so place the feet that the plates shall be veitical, and thus 
offer the soles as icsi&tnig sin faces to the water, close the legs in 
such a way that the flat paits will meet when the legs come 
together The return of tho feet to the body la the same as in 
iiatuial 01 unaided swimming, i e , hy bringing them heels first so 
that the plates ai 0 earned up edge ways Next, tnin the ankles 
so as to allow of the soles facing outwaid, this being in plate 
SAviinmiiig the point from which the positive oi propelling pai t of 
the stioko actually starts Now piess outward and round until 
the plates meet as hefoie, and repeat Practise slowly and steadily 
until sure that in tho lecoveiy theie is no diag, and that when 
spieadmg apait and closing the losistiug suifaces aie squared so 
as to 1 educe slip to its mmiinum The hands aie moved as in 
ordinaiy swimming, with this difference, that they aie all the time 
lying flat, on then letiun to the body after the propelling move- 
ment no motion of \yiist is to he made, great caie being taken to 
keep the hand plates pciEectly parallel with the suiface of the 
watci, as tho slightest deviation fiom this rule, at any one pait 
of the aim stioke, will sink oi raise the head and chest, and so 
alter tho uatuial and coiiect plane of tho whole body As the 
jilates are lighter than tho w’atei the feet will tend to come close 
to the suiface, if not indeed sometimes above it, causing splashing 
unless care ho taken to avoid this Pleating in any position is 
easy and comfoi table with plates on, and diving, sculling, and back 
sw'inimmg aio all facilitated The length of stroke in plate- 
swiminmg is nearly double that of ordinal y water movements 
The iccoinmendations of thoin\ontioii, especially in sea and long- 
distance swims, may ho summed up in fom woids — safety, power, 
cnduiance, speed 

Zong Inime)6ions — It is on lecoid that on Ootoboi 6, 1886, 
Samuel Block, a Yaimouth fisheiman, after being capsized, lemaincd 
111 the watei foi 7^ horns before ho was picked up As a long- 
distance sw'imniei in ocean and tidal waters no one has over 


appioached Matthew Webb (1848-88), of the British moicantile 
maime soivice His fust great feat was plunging (Apiil 23, 1873) 
off the Cunaid S S “ Russia ” into a heavy sea in tho unsuccessful 
endeavour to save a young sailor who had fallen ovei hoard, when 
ho passed 37 minutes in the sea before tho lifeboat lelieved him 
Ho received tho silver medal fiom the Royal liuinane Society of 
London, the Stanhope gold medal, and a £100 puise subscribed 
by the passcngois of the “ Russia ” In June 1874 ho swam fiom 
Dover to tho noith-cast Vaine buoy (9^ sea miles) On July 8, 
1876, he wont from Blackwall Piei to Griavesend Town Pier on an 
ebb tide (18-|t miles) in 4 h 52 m 44 s , and on July 19, 1875, 
flora Dover to Ramsgate (16 sea miles) in 8£ h An unsuccessful 
attempt to swim fiom Dovei to Calais (17^ sea miles) m the 
naiiowcst part of Dovei Straits took place on August 12, 1876 
Ho afterwards successfully accomplished the feat on August 24-26, 
1876, aftei 21 h 44 m .’56 s immeision, the distance swum having 
boon as nearly ns possible 39| statute miles A foolhardy attemjit 
to swim tho wluilpool lapids of Nia^ra cosfWobb liis life on July 
24, 1883 On Septorabor 15, 1876, P Cavil swam on the ehh of a 
strong spnng tide fiom Putney to Blackwall (13 miles 3 furlongs) 
in 3 hr 60 m Miss Agnes Beckwith, of London, on the 17lli 
July 1878, swam 20 miles in the Tliames, without any assistance 
■whatevoi, in 6 hours 26 minutes Horace Davcnpoit, of London, 
for yeais amateur champion of Gieat Biitain, on 2d September 
1884, sw'am from Southsea, Portsmouth, to Eyde, Isle of Wight, 
and hack again in 6 h. 25 m 

MeinarhaUe and Best Swimming Beeords — Tlie great majority of 
these have been achieved in England, hut accurate statistics cannot 
ho said to he plentiful The follo'wmg are some of the authenti- 
cally recorded results 

Best Records in Open and mu WaUr —100 yuras, 1 m s ; 220 ywas, 2 to. 
Mi 3 , 800 yards, 4 m 67 s , 600 yards, 7 m 68 s , half-mile, 14 m 17^3, lOOO 
yaicls, 16m eUs , lmUo,28TO 19f 8 , 3 miles.lh 63 m 80 b 

Bath Swimtmne — Of the Inmimeiahle enclosed swimming hatlis In Qieat 
Biitain not many aio exactly similar in measurement as regaids length and 
breadth The shortei the bath the foster becomes the time tost of speed by the 
aid of oacli tuin The Lambeth hath, where the gieatest number of champion- 
ship and other celebrated bath races In the kingdom hare been decided. Is 40 
yards long Tlio following tiie tlie best Laioltotli records — 40 yards, 23 J e , 80 
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yards, 52i s , 100 yards, 1 m 7J s , 120 jards, 1 m 2S| s , IfiO yards, 2 m 2 s , 
200 yards 2 m ilj s , 220 yai ds, 2 m SflJ s , 400 yaids, 5 m 44} s , J mile, 
C ta 21} s , 500 yaids, 7 m 19} s , GOO jaids, 8 m 40} s , 800 yaids, 11 m 
40} s , } mils (21 tmnsi 13 m } s , 1000 yaids, 14 m 56} s , 1200 jaids, 
18 HI 6} s , f mile, 20 m > s , 1400 yaids, 21 m 17| s , 1 mile (48 turns), 
‘27 m 3} a Therecoidsof Otliei bitbamUude —500 yaids, Om 55 s (Oldliam 
Baths), 100 yaids, 1 m 4J s (Elaekbm n Baths), 1 mile, 26 m 21s (Westmmstei 
Aquarium) (80 turn') 

Longest Tme undei Water, m Glass Tanl — 4 m 20} s 

Longest Dives — 109 yaids 2 feet 6 incliea, and 113 yards 1 fool 

Longest Plunges — Fiotn a spiinsboaid 5 leet above the level suiface of the 
watei, 73 feet 1 inch, fioin afi\.ed boaid, 3 feet 6 mches above thewatei level, 
76 feet I inches 

Foi baths and bathing see Bams, vnl ui p 484 Toi diovvnmg and leseumg 
life, see D kqwning, vtil vli p 475 Tlieie aie two societies vuth headquaiteis 
in London vvhieh cons st of delegates from nearly all the swimming clubs in the 
metiopolia These have framed rules and legulations foi the conduct of clubs, 
nces, and othei peifoimances Included undei “swimming’’ The Piofessional 
Swimming Assoeiatinn was successfully floated by Mi Robeit Watson on July 
6, 1881 The Amatam Swimming Association was i emauguiatcd in 188G by 
the amalgamatitm of the Swimming Association of Qieat Biitain and the Amatcui 
Sivimmlng Union Theie aie annual competitions foi the amateur champion 
ships at 500 yaids, } mile, 1 mile in still watei, and 5i miles In the Thames There 
aie also tlie Associated Sw imniing Clubs of Glasgow and the Associated Clubs 
of Dundee, each similar m its obiecta and composition to the Amateui Swimming 
Association 

Ihehteiatuie of the subject of swimming is considciable, and the following 
uoiks may be mentioned 'Ihevenot, The A\t of Sittmrmng, tiansl fiom the 
Iieneh, London, 1789, Smmmuig, two lettusby Benjamin Franklin, Bungay, 
1791, VVdlkei s J/aofy Apoits, ait “Sivimimng,” London, 1830, G H Gliss, 
Gumasties and Swummg, London, 1840, W H Leveial, Swimming and 
<6(iHwiieis, London, 1861, S W Iliggonson, “ Swimming,” m SAe imet lean and 
Contwental Monthly, May 1870, ‘‘Piseatoi, ' How to Swim, London, 1872, 
CImilos Steedman, Hanual of Swimming, London, 1873, Leaby, Sioimnnng in 
the Eton Style, Mottingham, 1875, J Bell Pettigiew, Animal Locomottow, 
London, 1874, W Wilson, Summing, Diiing, and How to Save Life, Glasgow, 
1876, roiLmgtoii, Suimnnng Dull, London, 1876, R H \\ Dunlop, Plate 
Summing, Londuii, 1877, Jlinstoij, Hew Manual of Smmming, New Yoik, 
187b, W Wilson, The Swimming Instiuctoi, 1883 , J n }Yalsh, alt “Swim- 
ming,” Pi if is/i Am af Spoi is, London, 188G (II F W— W WI) 

SWINDON. Tlie towns of Old and New Swindon, la 
Wiltsliiie, England, are situated on several lailway lines, 
about 77 miles west of London and 30 east nortb-east of 
Hatli Tlie old town is built on an eminence commanding 
fine views of the suiroimding coiuitry It leceived a 
charter foi a fair fiom Cbailes I, and has weekly maikets 
for corn and cattle The church was erected in 1851, 
fiom the designs of Sir Gilbert Scott There is a town- 
hall and a com exchange Swindon New Town, to the 
north from Old Swindon, has giown up since the construc- 
tion of the Gieat Western Bailway, which has its piincijial 
woiks there Theie is a maiket house for meat, fish, and 
vegetables Connected with the Great Western. Railway 
mechanics’ institution theie is a libiaiyof about 14,000 
volumes The combined aieas of Old and New Swindon, 
which form separate iiiban sanitaiy distiicts, amount to 
2524 acres, with a population in 1881 of 22,374 Old 
Swindon (area 1214 acies) had a population in 1871 of 
4092 and 111 1881 of 4696, and Now Swindon (aiea 1310 
acres) a population in 1881 of 17,678 

SWINE The oldest known oven-toed or Artiodactyle 
Ungulates (see Maiumalia, vol. xv p 429) were neither 
Oxen, Antelopes, Deei, Camels, nor Pigs, but presented a 
generalized type, which by modification in various direc- 
tions has given use to nil these very diveise forms They 
were mostly of smaU size, and had invariably the full 
number of teeth of the typical mammalian lieterodont 
dentition, viz , 44, of %vhich the incisors wore ^ on each 
side, the canines i the premolars and the tine molars 
The molais were short and squaie, ciowned with blunt, 
rounded cusps, and the canines were not lemarkably 
developed All the feet terminated in four toes, the two 
middle ones (the third and fourth of the complete typical 
mammalian extremity) of nearly equal size, the outei ones 
(second and fifth) smaller, and also equal The five-toed 
ancestor of these forms has not yet been discovered 
They had no special weapons, as horns or antlers, on then 
foielieads Such was the condition of all the hitherto dis 
covered animals of this division at the commencement of 
the Tertiary period Tery early a change took place in 
the characters of the rnolar teeth m certain members of 
the group the rounded tubercles became sharp ridges 
curved m a crescentic form, and better adapted for a purely 
herbivorous diet, especially for cutting and bruising the 
comparatively dry and hard blades of grass which giow 


in open plains The animals thus separated from the rest 
— the Selenodont (crescent-toothed) Artiodactyles — have 
undergone various further modifications of teeth, teet, and 
other parts, and constitute the diverse forms of ruminat- 
ing animals mentioned above Those whose molar teeth 
letained more of the primitive tuberculated (bunodont) 
form, were the ancestors of the present family of Swine, 
some of which, looking upon then oigamzation as a 
whole, have undergone less change since the Eocene 
period than almost any other mammals 

Remains of very generalized swine-hke animals Lave 
been abundantly found in Eocene and eaily Miocene 
formations both in Ameiica and Euiope In the former 
continent they never (as fai as 27i‘esent evidence indicates) 
underwent any great diversity of modification, but gt adu- 
ally dwindled away and almost died out, being only repre- 
sented in the actual fauna by the tw o closely allied species 
of peccary, among the smallest and most insignificant mem- 
bers of the group, which have existed almost unchanged 
since the Miocene age at least, if the evidence of teeth 
alone can be trusted In the Old Woild, on the other 
hand, the swine have played a moie important pait in 
recent times, having become widely distributed, and throw- 
ing oS some cuiiously specialized forms At the present 
time, though not veiy numerous in species, they range 
through the greatei part of the Old World except within 
or near the Arctic Circle, although, m common with all 
the other members of the great Ungulate oidei, they weie 
completely absent fiom the whole of the Australian region 
until intiocluced by man in veiy recent times 

The existing swine like animals may bo divided natu- 
rally into till ee families — I JIif>popotamidai , 11 Suidai, 
or true Pigs , III D%cotyl%doi, or Peccaiies. 

I Family liipropoTAMipjE 

Muzde veoy head and rounded Feet slioit and hroad, 
loitlifour suhegnud toes, with shoit lounded hoofe,, all oeath- 
%ng tlie gicmid %n ivalJang Incisors not looted hut con- 
tinuously ggoimig, those of the uppei yvw cuived and 
duected doionwaids, those of the lowei straight and pi o- 
amhent Canines veiy laige, tui ved, continuously growing, 
upper ones diieded downwaids Pi molais -I-, molais ^ 
Stomach complex No cxcum 

This appears to be an exclusively Old-Woild foim, — no 
animals belonging to it, either loccnt oi fossil, having 
been found in Amouca The family has been divided 
into three geneia, according to the number of the incisor 
teeth (1) Jlexapi otodan, incisors a typo which comes 
nearest to the gGnoialized or ancestial form of the group, 
IS now extinct, being only known fiom tlio early Pliocono 
formations of the Sub-Himalayan lange (2) Jlipipopotamus 
piopei, incisoia contains the one well-known species JI 
ampthiJniis, now confined to the iiveis and lakes of Africa, 
but formerly (in the Pliocono period) abundantly distrib- 
uted, undoi various minor modifications, la Em ope, as far 
north as England lleniams of an allied form have boon 
found in the island of Madagascar, where it is now extinct 
(3) Chm-opstE, incisois reduced to contains one very 
small and still little known species, from rivers of Liberia, 
West Africa, G. hbenensis See IIippoPOiAMtrs. 

II. Eamily SuiDiB. 

An elongatea mobile snout, with an expanded, truncated, 
nearly nahed, flat, oval terminal surface in which the nostrils 
ai e placed Feet nai row , four completely developed toes on 
each Hoofs of the two middle toes with theii contiguous 
surfaces flattmed. The outer {second and fifth) digits not 
reaching to the ground in the ordinary walking position 
Tedh variable in number, owing to the suppression %n some 
\forTnA of an upper incisor and one or more premolars 
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Incisors rooted, JJiO'peT canines curving more or less o%itwards 
or upwards. Stomach simple, except for a more or less de- 
veloped pouch near the cardiac orifice. A caecum. Colon 
spirally coiled. Confined to the Old World. 

Sus. — Dentition: if, cf, p^, mf; total 44 Upper 
incisors diminisliing rapidly in size from the first to the 
third. Lower incisors long, narrow, closely 
approximated, and almost horizontal in posi- 
tion, their apices inclining towards the middle 
line; the second slightly '' 

larger than the first, the 
third much smaller. 



Fio. 1. — Dentition of Boar {8us scrofa.). 


Canines strongly developed and with persistent roots and 
partial enamel covering, those of the upper jaw not having 
the usual downward direction, hut curving strongly out- 
wards, upwards, and finally inwards, while those of the lower 
jaw are directed upwards and outwards with a gentle back- 
ward curve, their hinder edges working and wearing against 
the front edges of the upper canines.^ They appear ex- 
ternally to the mouth as tusks, the form of the upper lip 
being modified to allow of their protrusion, but are much 
less developed in the females than in the males. The 
teeth of the molar series gradually increase in size and 
complexity from first to last, and are arranged in con- 
tiguous series, except that the first lower premolar is 
se])aratcd by an interval from the second. First and 
second upper preraolars with compressed crowns and two 
roots. The third and fourth have an inner lobe developed 
on the crown, and an additional jiair of roots. The first 
and second true molars have quadrate crowns, with four 
principal obtuse conical cusps, around which numerous 
accessory cusps are clustered. The crown of the third 
molar is nearly as long (antero-postcriorly) as those of the 
first and second together, having, in addition to the four 
principal lobes, a large posterior talon or heel, composed 
of numerous clustered conical cusps, and supported by 
several additional roots. The lower molar teeth resemble 
generally those of the upper jaw, but are narrower. Milk 
dentition: if, c-}, mf; total 28, — the first permanent 
premolar having no predecessor in this series. The third 
incisor, in both upper and lower jaw, is large, developed 
before the others, and has much the size, form, and 
direction of the canine. Vertebras: C 7, D 13-14, L 6, 
S 4, 0 20-24. The hairy covering of the body varies 
much under different conditions of climate, but when best 
developed, as in the European wild boar, consists of long 
stiff bristles, mostly abundant on the back and sides, and 
of a close softer curling under-coat. 


^ If from any accidental circumstances these teeth are not con- 
stantly ■worn down by friction, they grow into a complete circle, the 
point penetrating the bone of the jaw close to the root of the tooth. 
The natives of the Fiji Islands avail themselves of this circumstance to 
produce one of their most valued ornaments — a circular boar's tusk : 
the upper canines being extracted, the lower ones are allowed to grow 
to the desired form. 


This genus occurs at present under three principal 
modifications or subgenera. 

A. Sm proper comprises a number of animals found in 
a wild state throughout the greater part of Europe (except 
where exterminated by human agency), the north of Africa, 
southern continental Asia, and the great islands of the 
Malayan archipelago, Formosa, and Japan. The following 
among others have been admitted by zoologists as distinct 
species : — Sus scrofa, the wild boar of Europe, Asia Minor, 
and North Africa, once common throughout the British 
Isles; S. sennaarensis, North-East Africa; S. cristatus, Hin- 
dustan; S. vittatus, Java, Borneo, Amboyna, Batchian; S. 
barhcUus, Borneo; (S. papuensis, New Guinea; S. iimorensisy 
Timor and Rotti ; S. andamanensis, Andaman Islands ; 8. 
celebensis, Celebes; S. taivamis, Formosa; S. leucomystaXy 
Japan ; S. vemmeosus, Java, Borneo, Ceram. This list 
will give some idea of the geographical distribution of 
wild pigs, but it must be borne in mind that through the 
whole of this region, and in fact now throughout the 
greater part of the habitable world, pigs are kept by man 
in a domesticated state, and it is still an open question 
whether some of the wild pigs of the islands named above 
may not be local races derived originally from imported 
domestic specimens, In New Zealand a wild or rather- 
“ feral ” race is already established, the origin of which is 
of course quite recent, as it is well ascertained that no 
animal of the kind ever lived upon the island until after 
its settlement by Europeans. Whether the various breeds, 
of domestic pigs have been derived from one or several 
sources is still unknown. As in so many similar cases there 
is no historic evidence upon the subject, and the researches 
of naturalists, as Natlmsius, Rutimeyer, Rolleston, and 
others, who have endeavoured to settle the question on 
anatomical evidence, have not led to satisfactory con- 
clusions. It is, however, tolerably certain that all the 
species or forms of wild pigs enumerated above and all 
the domestic races are closely allied, and it is probable 
(though of this there has been no opportunity of proof) 



FlQ. 2,— Wild Boar and Young. 


will breed freely together. It is a curious circumstance 
that the young of all the wild kinds of pigs (as far as is 
known at present) present a uniform coloration, being 
dark brown with longitudinal stripes of a paler colour, a 
character which completely disappears after the fi.rst few 
months. On the other hand, this peculiar marking is 
rarely seen in domestic pigs in any part of the world, 
although it has been occasionally observed. It is stated 
by Darwin that the pigs which have run wild in Jamaica 
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and tlie semiferal pigs of New Granada have resnined this 
aboriginal character, and produce longitudinally striped 
young* these must of course be the descendants of do- 
mestic animals introduced from Europe since the Spanish 
conquest, as before that time there were no true pigs in 
the New World. Another character by which the Euro- 
pean domestic pig differs from any of the wild species is 
the concave outhne of the frontal region of the skull, a 
form still retained by the feral pigs in New Zealand. ^ 

B. Tlie diminutive pig of Nepal, the Terai, and 
Bhutan, Sns salvanius, has been separated from the rest 
by Hodgson under the generic name of Porcula, but all 
the alleged distinctive characters prove on more careful 
investigation to have little real value. Owing to its 
retired habits, and power of concealment under bushes 
and long grass in the depths of the great Saul Eorest, 
which is its principal home, very little has been known of 
this curious little animal, scarcely larger than a hare. 
The recent acquisition of living specimens in the London 
Zoological Gardens has, however, afforded opportunities 
for careful anatomical observation.^ 

C. Two well-marked species of African swine have 
been with more reason separated under the name of 
Fotamochcerus. The dentition differs from that of true 
Sus, inasmuch as the anterior premolars have a tendency 
to disappear; sometimes in adult specimens the first upper 
premolar is retained, but it is usually absent, as well as 
the first and often the second lower premolars. The molar 
teeth are also less complex ; the last especially has a much 
less developed heel. There are also characteristic cranial 
differences. The two species are very distinct in outward 
appearance and coloration. One is F. africanm, the South 
.Mrican River-Hog, or Bosch-Yark, of a grey colour, and 
the other F. porem or ’penicillatus, the West African Red 
River-Hog, remarkable for its vivid colouring and long 
pencilled ears. It should be noted that the young of both 
these species, as well as of the pigmy S. salvanius, present 
the striped character of true Sus, a strong indication of 
close affinities, whereas in all the following forms this is 
absent. 

Bahirussa. — Dentition : i%c\,p m f ; total 34. The 
total number of teeth is therefore considerably reduced, 
the outer upper incisor and the two anterior premolars 
of both jaws being absent. The molars, especially the 
last, are smaller and simpler than in Stis, but the great 
peculiarity of this genus is the extraordinary development 
of the canines of the male. These teeth are ever-growing, 
long, slender, and curved, and entirely without enamel 
covering. Those of the upper jaw are directed upwards 
from their base, so that they never enter the mouth, but 
pierce the skin of the face, resembling horns rather than 
teeth, and curve backwards, downwards, and finally often 
forwards again, almost or quite touching the skin of the 
forehead. There is but one species, B. alfunis, found only 
in the islands of Celebes and Burn. Its external .surface 
is almost entirely devoid of hair. With regard to the 
curiously modified dentition, Wallace {Malay Archipelago, 
i. p. 435) makes the following observations. '' It is difficult 
to understand what can be the use of these horn-like teeth. 
Some of the old writers supposed that they served as hooks 
by which the creature could rest its head on a branch. 

1 The "breediiig of pigs lias of lata years lieen practised witli more 
care and skill than formerly, especially in tke United States, where 
the ‘ ‘ hog product ” ranks ivitli wheat and cotton as one of the leading 
agrioultural exports. Several volumes have keen published of the 
pedigrees of two breeds — the Berkshire and the Polaud-CMna. The 
official estimate of the number of swine in the United States in 1886 
is 46,000,000, and about the same number is assigned unofficially to 
Europe, where Servia takes the lead in proportion to population and 
Norway stands lowest. 

^ See Garson, Free. Zool Soc. Land., 1883, p. 413. 


But the way in which they usually diverge just over and 
in front of the eye has suggested the more probable idea, 
that they serve to guard these organs from thorns and 
spines while hunting for fallen fruits among the tangled 
thickets of rattans and other spiny plants. Even this, 
however, is not satisfactory, for the female, who must 
seek her food in the same way, does not possess them. 



Era 3. — Head of Bahirussa. 


I should be inclined to believe rather that these tusks 
were once useful, and were then worn down as fast as 
they grew, but that changed conditions of life have 
rendered them unnecessary, and they now develop into a 
monstrous form, just as the incisors of the beaver and 
rabbit will go on growing if the opposite teeth do not 
wear them away. In old animals they reach an enormous 
size, and are generally broken off as if by fighting.” 

Phacochoei'us. — The Wart-Hogs, so called from the large 
cutaneous lobes projecting from each side of the face, 
have the teeth still more remarkably modified than in 
Bahirussa. The milk dentition, and even the early con- 
dition of the permanent dentition, is formed on the same 
general type as that of Sics, except that certain of the 
typical teeth are absent, the formula being i c p 
111 •§, total 34 ; but as age advances all the teeth have "a 
tendency to disappear, except the canines and the posterior 
molars, but these, which in some cases are the only teeth 
left in the jaws, attain an extraordinary dcvelopi^ent. 
The upper canines especially are of groat size, and curve 
outwards, forwards, and upwards. Their enamel covering 
is confined to the apex, and soon wears away. The 
lower canines are much more slender, but follow tlio same 
curve ; except on the posterior surface, their crowns are 
covered with enamel. Unlike those of the bahirussa, the 
canines of the wart-hog are largo in both sexes. The 
third molar tooth of both jaws is of great size, and pre- 
sents a structure at first sight unlike that of any other 
mammal, being composed of numerous (22-25) parallel 
cylinders or columns, each with pulp cavity, dentine, and 
enamel covering, and packed together with cemont. Care- 
ful examination will, however, show that a similar modi- 
fication to that which has transformed the comparatively 
simple molar tooth of the mastodon into tho extremely 
complex grinder of the Indian elephant has served to 
change tho tooth of the common pig into that of Fhaco- 
cJwerus. The tubercles which cluster over tho surface of 
the crown of the common pig are elongated and drawn 
out into tho columns of the wart-hog, as the low trans- 
verse ridges of tho mastodon’s tooth become tho leaf-like 
plates of the elephant’s. 

Two species of this genus are distinguished : — F. 
african'us, .Ilian’s Wart-Hog, widely distributed over the 
continent ; and F. mthiopicus, Pallas’s Wart-Hog, confined 
to south-eastern Africa. In the latter species the dentition 
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reaches its most complete reduction, as in adult specimens 
the upper incisois are absent and the lower ones worn 
■down to the roots 

III Family Dicotylidje 

Snout as %n Suidae Dentition i f, c i p -f, m f , total 
38 Incisors rooted, uppei canines diiected doimimrds, 
with shaip cutting hinder edges Toes, fom on the fore feet 
and three on the hind feet {the fifth loanting) Stomach 
complex A caecmn Confined to the Mew World 

Theie is one genus, Diioiyles, with two species, D 
tarjacu, the Collared Peccaiy, and D lahmtus, the White- 
Lipped Peccaiy See Peccaby (w h f ) 

SWINEMUNDE, a Baltic poit and hathing-place on 
the island of Usedom in Pomerania, Prussia, is situated 
at the mouth of the Swine, 35 miles to the noith-west ot 
Stettin Its bioad uiipaved stieets and one stoiy houses 
built in the Dutch style give it an almost rustic appear- 
ance, although its industries, beyond some fishing, are 
entirely connected with its shipping The entrance to 
the harbour, one of the best on the Prussian Baltic coast, 
IS protected by two long breakwaters, and is strongly 
fortified, Swinemuude lighthouse, 216 feet high, the 
loftiest in Geimany, rises beside the new docks on the 
island of Wollin, on the other side of the naiiow Swine 
Ships drawing not more than 16 feet can iiioceed to 
Stettin, but those of heavier burden discharge or lighten 
at Swincmunde, which thus stands in the i elation of a 
Eore-poit to the larger city, with which it is connected by 
raili\ay Evclusive of merely passing ships, 615 vessels 
with a burden of 189,491 tons entered and 607 vessels 
with a buidon of 179,336 tons cleared the port in 1880 
In 1882 it possessed a fleet of 39 vessels with a burden 
of 6218 tons The population in 1880 was 8478 

Tiro Swine, tiro central and shoilest passage between the Stettinei 
Hall and the Baltic Sea, vas foiinerly Hanked by tiro fishing 
villages of West and East Swmo Towards the beginning of last 
icentmy it was made navig ible for large slaps, and Swiiiemunde, 
which was founded on the site of West Swine lu 1748, was loi tilled 
and raised to the dignity of a town by EicdoiiclcthoGioat m 1765 
In 1775 it had 1000 inhabitants, in 1816 3191 

SWINTOllT, a town m the West Biding of Yoiksliire, 
IS situated at the juncfciou of the Dearno and Dove naviga- 
tion with the river Don navigation, and of the South 
Yoikshiie and Midland railway lines, 9 miles north-east 
of Sheffield and 8 south-west of Doncaster In the 
church of St Margaiet (rebuilt in 1817) two beautiful 
Norman arches of the old church are pieserved Theie 
are collieries, quarries, and biickfields in the neighbourhood 
A largo niunbci of persons are employed in the South 
Yorkshire Bailway establishment for the repairing of 
•engines and waggons There are also flint and glass-bottle 
works, iron- works (for stoves, grates, fendeis, and kitchen 
ranges), and ear then ware manufactures The town was 
formerly renowned for its Bockmgham ware, but the 
manufacture has been discontinued for some years A free 
warren was granted to Swinton by Henry II King John, 
on his march from York to Boston, slept at Swinton old 
hall The population of the urban sanitary district (area 
1700 acres) in 1871 was 5150, and in 1881 it was 7612 

SWINTON, a large village of Lancashire, is situated on 
several railway hues, 5 miles north-west of Manchester and 
6 south-east of Bolton The Swinton industrial schools, 
opened in Eebiiiaiy 1846, aie a fine lange of buildings of 
brick with stone facings, surrounded with giounds extend- 
ing to 20 acres The church of St Peter, a fine building 
of stone with a lofty western tower, was elected from the 
designs of Sir Gilbert Scott in 1869 The manufacture 
of cotton and coal mining are the chief industries 
Anciently a large part of Swinton was possessed by the 
Knights Hospitallers of St John of Jerusalem. Swinton 
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and Pendlebury form an urban sanitary district (area 2166 
acres) under the government of a local board of twelve 
members, its population, estimated at 14,052 for 1871, 
amounted m 1881 to 18,107 

SWITHIIN, St, bishop of Winchester from 852 to 862 
The name of St Swithun, patron saint of Winchester 
cathedral from the 10th to the 16th century, is scarcely to 
be found m any contemporary document His death is 
entered in the Anglo-Saxon Chronicle under the year 861, 
and his signature is appended to several charters in 
Kemble’s Codex Diplomaticus Of these chaiteis three 
belong to 833, 838, and some year between 860 and 862 
In the first the saint signs as “Swithunus presbyter legis 
Egberti,” in the second as “ Swithunus diaconus,” and in 
the thud as “Swithunus episcopus ” Hence if the second 
charter be genuine the fiist must be spurious, and is so 
marked in Kemble 

Moie than a liundied yeais later, when Duns tan and Ethehvold 
of Wiiichestei weie inaugurating then chuicli lefoim and sup- 
planting the seculai canons of the degeneiate English founda- 
tions by monks, St Switlmn was adopted as pation oi the lestored 
chuich at Yhncliestci, loinieily dedicated to St Petei and St Paul 
Ills body was taken npfiom its almost foi gotten giaio outside the 
old monasteiy and tiansplanted to Ethel wold’s new basilica on 15tli 
July 971 Numerous nmacles pieceded and followed this transla- 
tion “"Vyehave seen,” saysone conterapoiaiy wiitei , “the piecincts 
of the monasteiy so thronged with ciowds of ailing folk that a 
travellei could scaicely make Ins way to the sluine , and yot, alter 
some days, so nunioious were the cures that even within the chuicli 
itself theio weie scaicely five sick peojile to bo seen ” Another 
wiitei, likewise a contemporary, claims to the saint’s credit two 
hundred cures in the shoit space of ten days 
The revival of StSwithun’s fame gave use to a mass of legendaiy 
litciatuie, fiom which it can only be deduced that towards the end 
of the lOtli century veiy little WAS known concerning his careei 
The so-called Fitx Switliwn of Lantfied and Wiilstau, written 
about tins time, haidly contain the veiy smallest keinel ot bio- 
laplucal fact, and all that has in latoi yeais passed for authentic 
ctail of St Swithim’s life is o\tiacted fioin a biogiaphy, ascubed 
with much piobabihty to Gotzehn, a monk who came ovei to Eng- 
land with Hcimann, bishop of Salisbuiy fiom 1058 to 1078 Fioni 
tins wiitei, who has perhaps pioseivod sonio fiagments of geniunt' 
tradition, wc learn that St Switlimi was boiii in the leign of 
Egbert, and was oidainodpiiest by Hclmstan, bisbop of Wmcliostei 
(838-c 852) Ills fame icached tbe king’s ears, who appointed him 
tutoi of his son Adulpluis (Ethelwult) and iiumbeiodliim amongst 
his chief friends Undoi Ethclwulf he was appointed bishop ot 
■Winchester, to which see ho was eonseeiaied by Aichbisliop 
Coolnoth In lus new ofiico ho was lomaikablo foi Ins piety and his 

^cal in building now dim obes oi lestoiing old ones At lus letjuest 
Ethelmilf gave the tenth of his xoyal lands to the chuich Ills 
Inimility was such that ho made his diocesan jouineys on foot , 
and when he gave a hampiot ho invited the pool and not the iieh 
IIo hmlt neai tho eastern gate of Ins cathedial city a budge whoso 
stono aiclies weio so stiongly constinctcd that in Gotzebn’s time 
they seemed a woik “ non levitei iiutuiiis ” IIo died 2d July 862, 
and gave oidois that ho was not to be biuiecl within tho diiuch but 
outside in “a vilo and unwoitliy place ” 

Willum. of Molmesbiny adds that, as Bishop Alhstan of 
Sheiboiuo was Ethclwulf ’s ministei foi teinpoial, so St Switlum 
was foi spiiitnal mattois The same chionioloi uses a icmaikablo 
phiaso in lecoiding the bishop’s piayci that liis buual might be 
“ubi ot podibua prmleicuiitupn et stdlioidiis e\ alto loiaiitibus 
esset olmoxuis " This exincssiou has been taken as indicating 
that the well-known weathoi myth coiilaiiiod in tho doggiol lines — 
St Swithw's clay If thou tost lain 
Foi forty clays it will it-rnaiii, 

St Swlthln’s day if thou he fail 
For foi ty days 'twill nun na mail- 

had already, m the 12tli century, ciystallized lound tho namo 
of St Switliun , hut it IS doubtful if the passage lends itself by 
any stiaming to this interpretation Mi Raiiio has suggested that 
the legend is denved from the tremendous downpoui of ram that 
occuued, according to tho Duiliam chroniclois, on St Swithun’s 
day, 1316 {Hist Dunalm , pp xiii 96-7) Another theory, moie 
lausiblo, 'but Instoiically woitliless, traces it to a heavy showei 
y which, on the day of his translation, the snmt maiked his 
displeasure towaids those who wore removing his remains This 
story, howovei, cannot he tiaeed farther back than some two oi 
tliiee centuiios at Gie outside, and is at variance with the lOth- 
centuiy wuters, who are all agreed that the translation took place 
in accoidance with the saint’s desue as expressed by vision. Moie 
piobablo IS Mr Eaile’s suggestion that in the legend as now curient 
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we have tlie suryml of some pagan or possibly prehistonc day of 
augury, wbicli lias sbelteied itself and preserved its vitality under 
tbe protection of au ecclesiastical samt This view is supported 
by the fact adduced in Notes and Que) les (1st ser , xii p 137) that 
in France St Medaid (June 8) and St Gervase and St Piotais (June 
19) are accredited with an influence ou the weathei almost identical 
with that attiibuted to St Swithun in England Mi Paiker pro 
fesses to detect a shower of lain as the symbol of St Svvithnn in 
the clog almanacs (of Queen Elizabeth’s time), but Mi Earle 
doubts the lesemblanoe Of othei stories connected with St 
Swithuii the tuo most famous are those oi the Winchester egg 
woman and Queen Emma’s oideal The formei is be found in 
Gotzehn’s life (c 1100), the latter in Budhoine’s Sistoim Major 


(15th centuiy),— a woik which is also responsible for the not 
impiobable legend that this prelate accompanied Alfred on his 
visit to Eome in 856 

The so colled Ines of St Swithun written hj 'Wulstan, Lantfied, and peihaps 
others towards the end of tlie 10th centuiy may be found in Bolhnduss Acta 
Sanctorum (Joli), 1 321-327 , Mahillon’s ylciit S-S 0 B,m 70, dse,-vii 62S, 
&c , and Eaile’s Ixjc and Times of SI Swithun, 50, ic See also William of 
Malmesbmy, Gest Beg, i 150, iml Be Best Pont ,160, 167, 179, Floience of 
IrVoicestei, 1 168, Eudboi-ne ap Wlmi ton’s Angha Sacra, i 287 , Haidy s Cat 
of MSS, 1 513-17, Blands Popular Antiquities, Chambeis's Bool of Days 
rthelwulf's Tithe Chaitas, neaily all of which lefei to St Swithun m the body of 
the text, may be studied in H iddon and Stubhs’s Councils, m 636-45 , a com- 
paiison of the chartei on page 642 with Gotzclln's life (ap Ea le, 69) and 
William of Malmtshury (ffesf Beg , 150 , Be Gest Pont , IfaO) seems to show that 
these chattels, even if foigeiies, date hack at least to the 11th century, as 
well as the story of his being Ethelinilf s “ altoi et ductoi ’ 


SWITZEELAND 


Paht I —Geography and Statistics 

Plate k S the Swiss Confederation consists of a number of small 
districts, differing from each other m many points, 
hut gatheied lound a common centre, originally foi common 
defence against a common foe, it is not smpnsmg that its 
olitical boundaries do not coincide with those of nature 
0 we find that Ticino is south of the mam chaan of the 
Alps, a laige part of the Grisons is east ot the Rhine and 
of the ranges separating it from T^ol, while Schaffhausen 
IS north of the Rhine, and Porrentruy is in the French 
Geiieial plain far down the western slope of the Jura Putting 
configu- aside these exceptional cases (all of them outside the on- 
gmal limits of the Confederation), the physical geography 
of Switzerland may be thus roughly summed up — 

(1) To the south there is the main chain of the Alps, which is 
joined at Mont Dolont (12,566 feet) by the lowei laiiges running 
east fiom the east end of the Lake of Geneva, and which continues 
to be tlie boundaiy up to the Stelvio Pass 

(2) To the noith of this mam chain of the Alps tlieie is anothei 
gieat range, only slightly infoiior in height and extent, which 
starts from the lulls known as the Mont Jomt above Lausanne, 
uses in the gieat peaks ot the Beiiiese Obeiland and in the Toili, 
trends to the north iieai Chur, and, aftei using once nioie to toiin 
the Santis, dies away on the south shoie of the Lake of Constance 

(3) The mam chain of the Alps and this gieat north outhci aie 
paiallel to each otiici fioni klont Dolent to neai Chiu , joined for 
a shoit space noai tho Pizzo Rotondo (west of the St Gotthard), 
they again pait neai the Obeialp Pass (oast of tho St Gottlnul) 
Between these two gieat laiiges flow two of the mightiest Em opean 
Hveis, the Ehme towaids the east and the Ehone towauls the 
west, then head wateis being sepaiated only by the tcinglod 
mountain mass befciveon the P 1270 Eotondo and the Obeialj) Pass 

(4) To the noith of tlie gieat noith oiithoi of tho mam chain of 
the Alps theie aio what may bo called the plains of Switzeiland, 
leally the huge iinduiating valley of the Aai (and its atliuents), to 
winch must bo added the Tliur valloy between the Aai ba&iii and 
the Lake of Constance 

Thus, omitting the special cases named above, we may 
roughly describe Switzerland as consisting of two great 
trenches traversed by two gieat nveis, and enclosed by 
two huge mountain masses, together with the enoimous 
valley of the Aar and the sraallei one of the Tliur, both 
these shut in by the great noith outher of the mam chain 
of the Alps, the Rhine, and the Jura, — two deeply cut 
trenches, and two wide and undulating valleys 

The mam chain of the Alps rises m Swiss territory to 
the height of 15,217 feet m Monte Rosa, and its north 
outliei to 14,026 feet m the Fmsteraarhom The mean 
level of the Aai valley has been estimated at 1378 feet, 
its lowest point being the low-water mark of the Rhine at 
Basel (914 feet), the lowest level within the Confedera- 
tion, however, is on the Lago Mnggiore (646 feet) 
iiea. According to the most recent calculations, the total area 
of the Confedeiation is 15,964 2 square miles of wliich 
717 percent, or 11,443 3 square miles, are classed as 
“productive,” 3033 sqiiaie miles being coveied by forests, 
and 132 3 square miles by vines Of the other 28 3 per 
cent , or 4520 9 square miles (classed as “unproductive ”), 


709 9 are occupied by glaciers, 520 3 by lakes, 90 by 
beds of rivers and streams, and 62 4 by towns, villages, 
and buddings Of tbe whole aiea the three gieat cantons 
of the Grisons, Bein, and Valais take up 7439 9 square 
miles, or nearly one-half, while, if to them be added Vaud, 
Ticino, and St Gall, the extent is raised to 10,552 square 
miles, 01 about two-thirds of the entiie Confederation 

The total area of Switzerland (15,964 2 squaie miles) is Rneia. 
distributed over four great rivei basins (draining to three 
difieient seas) m the following propoitions — Rhine 
11,166, Rhone, 2717, Po, 1368, and Inn, 721 

The Jl/iine basin is by fai the laigest in Switzeilaiicl, and diains 
of couise to the North Sea Tlie Rhine itself is foimod of two 
branches,— Yoidpi Rliiiie (valley of Dissentis) and Iliutei Rhine 
(fiom the Sjilugen and St Beiiiaidiiio),— which unite at Reiclioiiaii, 
neai Chiu The joint stieani leceivos seveial mountain tonoiits, 
expands into the Lake of Constance, and then tuins west, xecoiv- 
ing the Thai, and opposite Waldslmt tho gieat stieam of tho Aai, 
finally leaving Swiss temloiy at Basel, wlieic it tiuiis noith Its 
mam afllueut is the Aai, the basin ot which coveis no less than 
6794 sipiaie miles This stieam uses 111 tho glacieis of tho Bui- 
iiese Obeiland, expands into the Lakes of Biiciw and ot Thun, 
leceives fiom the loft tho Kandoi, tho Saano, and tho Zihl, and 
fiom the light the Emme, as well as (neai Biugg, that meat 
meeting place of the wateis) the Rouss flowing tlnough tho Lake ot 
Luceiue and the united stream of the Lmth and the Limmat flowing 
tluongli the Lakes of 'Wallenstadfc and Zuui’h It is lutoiestnig 
lustoiieally to note tho fact that the thutecu cantons which till 
1798 toiined the Conlodeiatioii aio all compiisod in the Rhino basin, 
tho ten oldest (le, all befoio 1500) hoing within that of tho Aar, 
and that it was onlyaltei 1798 that ceitain Eomanseh , Eiencli , niul 
Italian speaking “allies” and suh|ect lands — with then lespoctivo 
iivei basins— were tacked on The Mona uses in the glacier ol 
the same name and flows west, receiving the mountain toucnls ot 
tbe Visp, the Lonza, and the Dranso, besides otliuis, expands into 
tbe Lake of Genova, and a littlo way fiorn Geneva (juits Swiss loin 
toiyon its way to tbe Mcditoiianoan Tho mam slieani flowing 
fioin Swit/eilaud to the Po basin is tho Tioino (liom tho St 
Gottliaid), which widens into the Lago Maggioio, another stream 
expands into tho Lake of Lugano, and olhois lun into tho Lake 
of Como,— all finally joining llio Po 111 tho Lomhanl plains, thus 
dvamiugto the Adriatic The Ramm, flowing through the Mimsiei 
thal, joins tho Adige and so di ains into the Adi uvlio Tho Jm hasiu 
lb composed of tho ujipei pait of tho uvei (above Mailmsbruck) and 
diains into the Danube and so into tlio Black Sea 

Most of the gieat Swiss iiveis, being in then oiigiii 111010 moun- 
tain toiioiits, tend to oveiflow then hanks, and lieiieo niueli la 
lequiied and has been done to piovont this by embanking Lhom, 
and legaraing aiable land fiom tliom So the Rhino (between 
Ragatz and the Lake of Constance), the Rhone, tho Aai, tho lienss, 
and in paiticulai wo maj mention the gieat woik ou the Linth 
(1807 to 1822) earned out by J Komad Esedioi, who earned by Ins 
success the suinaino of “Yon del Linth,” and on the Zihl near 
the Lakes of Neucbtltel and Bienne, while tho divcisiou of the 
Kandei fiom its junction wifh the Aar at TJetondoif to a chamiol 
by which it flows into tho Lake of Thun was oITected as early as 
17141 

Theie are very many lakes m Switzmland Tho two laigest Lakes. 
(Genova and Constance) balance each othci at tho south w'cst and 
north east coinois of the Confedeiation Tho following list gives 
details regarding the fifteen ovei 4 squaie miles in extent It will 
be noticed that ot those twelv e aio 111 tho Rhine basin (eleven of 

1 The h>diogiaplilc bureau oI Suitroiland piiWiblics annimlly a seilis of 
giaphlo tables lepiesentlng the seasonal changes in the volume o( all flio ijn 
poitant rlveis 
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them being in tliat of tlie Aar), Wo in tie Po bahin, one m tie 
Rhone basin, and none at all in the Inn basin It has been esti 
mated that in the lllune basin tieie are no fewei than nineteen 
large and thuty seven small lahes Of the smaller Swiss kies ve 
may mention the Daubcn See, and tie Oesciincn See, as well as 
the Maiielen See close to tie Gioss Aletscli glaciei Theie aie of 
eoiiise an infinite iiumhei of Alpine tains 


Name of Lake 

Eivei Basin 

Aieain 

SqimiB 

Miles 

Mean Ileight 
of Suifiice 
aliove Sea 
Lcvclmreet 

Appioximate 
Depth in 
leet 

Genev a* 

Rhone 

223 

1230 3 

984 3 

Constance"* 

Rhine 

208 1 

1305 8 

905 5 

Neuchatel 

Aai, Rhine 

92 3 

1427 2 

472 4 

Maggioie* 

Ticmo, Po 

82 7 

646 3 

1230 3 

Luceine 

Reuss, Aai, Eliine 

43 7 

1433 7 

»853 

Zniich 

Limmat,Aai, Rhine 

33 8 

1341 9 

469 1 

Lugano** 

Po 

19 4 

889 1 

902 2 

Thun 

Aai, Rhine 

18 5 

1837 3 

7119 

Bienno 

Aai, Rhine 

16 2 

1423 9 

255 9 

Zug 

Reuss, Aai, Rhine 

148 

1368 1 

13214 

Baeiiz 

Aai, Rhine 

11 5 

1851 

856 4 

Moiat 

Aai, Rhine 

10 5 

1427 2 

157 4 

Walleiistadt 

( Lmth, Limmat, t 
\ Aai, Rhine / 

89 

1394 4 

c 500 

Sempach 

Aai, Rhino 

54 

1663 4 

9 

Hallwyl 

Aai, Uliino 

4 

1483 

t 1522 8 


Tie lakes maiked * aie only paitly in Swiss teiutoiy 

Tlieie aie a gioat niimbei of watoifalls in Switzeiland, tie loftiest 
being that ol the Stauhhach (1001 feet), m the \ alley of Lautei- 
buiiinon, oi " Cleat Spiings” (Beineee Oioiland) In the Obei- 
laiid, too, wc find the Handeek (200-220 feet), neai the souicoof 
the Aai, while tho Reichcnbacli descends in seven lalls and the 
Giessbaoh in tin teen The falls of the Eimo at Schairiiauscn 
contain an cnoinioiis mass of natoi, though they aio only 82 feet 
in height In sonfchein Swikcilaud the Pissevache fall (200 feet), 
m the Rhone valley, is the best known 

Dt A Hemii loekous np 471 glaciois in Switzeiland and 462 
in Anstiu, Ins figiues foi Eiance and Italy being uutnistwoithy 
and iiiconiplotc, but Swit/eiland has 138 glocicis of tho Instiauk 
(t c , ovoi 4 j miles long) as against 71 ni Anstna, though Anstua 
lias 391 of the second iiuik {> c , between and 3 miles long) as 
against 333 m Swil/eiland The distuhuUon of the Swiss giieuns 
deseivos notice, foi in elcvi n cantons (that is, half of those in the 
Ooufedciaiioii) Ihmu ate no gkeiins at all, while in live otheis 
(Uiitenialdon, Vnud, St Gall, Schwy/, and Appen/ell) they only 
eovoi about 13 stiuaie miles out ol 709 9 siiiuio miles of ico 
and snow in tho Oonledmation, aicouling to the official siuvey 
Valais heads tho list wilh 875 1 sijnaio miles, then come tho 
Giisoiis (138 G), Belli (111 3), Uii (44 3), Ghuus (13 9), and 
Tioiuo (13 1) The longest gkciei in the Alps is the Gioss Aletscli 
111 the lieinese Oheilaiul, 15 miles long, ithas abasm of 49 8 wpiaio 
inilos and a ina\innim iieadtli ol 3968 yaids In point of length 
tho Uiileiaai glinnei comes no\t (10 1 imlos), followed by the 
Gomel and Viosiliei glacieis (each 9 4 miles) The lowest jioint 
to wliii’h a Swiss gliiciin is known to have descended is 3225 feet, 
attiunod by the Lowoi Guiulolwald glneiui ni 1818 Di Heim has 
aseu tamed that the nuumuiuuumual snowfall m the Alps takes 
place in the linvei snow logions, a conclusion which tie piesciit 
wntci mil emilmn limn iicisonal ovpeiieuco gamed on tie ascent 
of seyeial nl the Inghosl Ohciknd peaks in Janiniiy 1874 and 1879 
i)i Iluim stales iliaL in tho couii.il Alps ol Swit/eihind the limit of 
pcipetiial snow vanes fiom 9259 to 9023 feel, Wee Ghaoibb 

111 Swil?oi'liind, whole the height above sea level vanes fiom 646 
feet (Lago ilaggioio) to 15,217 loot (Moiito Rosa), we natmally Jmd 
very many oliinatBS, fiom the regions of ohves, vines, oaks and 
beet lies, pmos and ins, to tlioso of high mountain pastuies, 
ihododi’iidrous, and of otoimil snow (see Alps) As lo^uls the 
dmation of the seasons, theio is a coiiosponding vaiiety It has 
been icckoned that, while in Italian Swit/eiland wiiitei lasts only 
tin 00 months, at Qkins it lasts fotu, in tho Engaclino si\, on tho 
St Qotthaid eight, on the Gioat St Bemaul nmo, and on tho St 
Tlieodulo always A painstaking wiitei has calculated that, if 
Swit/eikud wcio flattened out into a jilain, and i educed to tho 
level of tlio sea, it would be compusod between the isotherms 
61° 8 and 65° 4 P As a maltei of fact tho mean tempeiatme 
vaiios no loss than 34 foi at Belhnzoiia it is 64|° F , at Genova 
49|°, at Basel 49^°, at Cliui 48f, at Intoilaken 48”, while on the 
Oicai St Deumul it sinks to 80°, and on the St Tlieodulo to 20” 
Tho Alps foim the hoimdaiy between the legion wheio theiaiii- 
fallis fpoatest in siimmci and that whore it is gieatest lu autumn, 
tho winioi and stniiig lainfall varying but slightly These are 
the porcontagos of tlie annual rainfall in Switzeiland at diffeient 
fiOasons ■— 

* In Wa opooli mating woijc, Ilctniibwh tiet' Oletsc/ieilunde, Stnttgnrt, IS'S 


^Imie Basin wintei, 18, spring, 25, summer, S3, autumn, 24 

BhoneBastn „ 21, „ 26, ,, 26, ,, 27 

Tmno Basin „ 12, „ 26, ,, 27, ,, 35 

It has been shown by caieful ohseivatious that the ram (oi snow) 

fall is greatest as we appioach the Alps, whether from the nmth 
01 south, the flanks of the gieat langes and the valleys opening 
out towaids tie pilains leeeiving much moie rain than the high 
Alpine valleys enclosed on all sides by lofty iidges Thus the annii i\ 
rainfall is 35 inches at Basel hut 64^ at Beatenberg (above Inter- 
laken) and 69 at Schwyz, using to 88 on the Gninsel and 102 on 
tlie St Beinaidino, and falling again at Lugano to 63 Di Heim 
calculates that the peicentage of snow in the total annual rainfall in 
Switzeiland vanes fiom 63 on the Great St BLiiiaid to 6 at Genova, 
the mean fall of 34 being at Phtta in the Gnsons Thunderstorms 
geneially vaiyin fiecpuency with the amountof rainfall, being most 
common neai the gieat langes, and otteu very local The floods 
caused iy cvcessive lamfall me sometimes veiy destructive, as ie 
1839, 1852, and 1868, wlide the same canoe leads to landslips, of 
which the mostieraaikahle have been those on the Rossheig above 
Goldau (1806), at Enonnaz (1835), and at Elm (1881) 

As legaids the larger cyclones oi stoims of Euiope, a south wind 
in the Alps indicates that the haiometiical mmimiim is m the 
English Chanuel, a west wind that it is in the Horth Sea, a iioi th 
wunJ that it is m the Eastern Alps, and an east wind that tie 
depiession is in tic Meditenanean, about Ooisiea When the hai o- 
nietiical minimum shifts fioin the Atiiiitie over Scandinavia to 
Russia, a south w est wind in the Alps is followed by w est and then 
iioitli winds The “folm” is the most lemarkahk of the local 
winds in Swit/eiland,— a stioiig south west oi sautli wind, vciy 
hot and veiy diy It was foimeily supiposed to come fiom the 
Sahaia, iut is now held to be a south west oi south wind whicli, 
satunted with moistuie, ciosses tho Alps, piecipitating a copious 
lainfall in its couisc , coinmencmg its dosceiit in the noithein 
valleys with a high tempeiatme foi these gieat heights, itnecos- 
saiily iiici eases in teinpeiatuie and divncss as it jiasses into tho 
highpiessine of lowei levels Di Hann cciulucea fiom ohseiva- 
tion tint, assuming the an to cool at the lato of 1° 0 m oveij 100 
raeties oi ascent, and the iidge mossed by the folm to be 2000 
meties m height, the heat lost on the asooiit is only 0° 5 C , so 
that when the folm roaches the noith side it will have a heat, 
not of 10°, but of 20° Tho fohn occius most fioquently m 
spang Olhei local winds m the Alps mo those winch blow up a 
valley in tho morning and down it m tic evtiimg, duo to the 
hotiling of the an in the valleys by the sun ilunng the day and 
its cooling by toiiestiialiadiation at night The cloud sheamcis 
liom gloat Alpine peaks aio duo to the condensing of the nioistuio 
in a lajei of an, and, as the moistiuo is cauiod away by tho wind, 
so the stioamoi is dissolved 

Foi all these masons Switreiland has many vaiieties of climate, 
and, while, owing to the distubution of tlic lainfall, the Ticmo 
and Aai valleys aie veiy fciLilo, tho two gieat tioiiches between 
tho mam chain and its noi ill outhci, though waim, aio loss pio 
ductivo, as the watei comes fiom the iiveisaud not fiom the skies 

Asphalt IS tho only law raiueial pioduct tho expoit of which Mineral 
cvcecds the nnpoit, and it is obtained only in the canton ot pioduots. 
Nouclnttol, wlioio the output of the Val de Tiavois deposit in 1883 
leached 28, OuO tons Though non oios ate known (iccoi ding to 
Weici and Biosi’s map) to exist in 13 localities, gold in 3, silvoi 
in 22, copipei in 29, lead m 27, nickel and cobalt m 2, tin iii 1, 
sulpluii in 8, Switzeiland is piactically dependent foi all its inetils 
oiiloieign supply "While 35,161 tons ot non wcie obtained m 
1870 (mostly fiom mines in tic Jiua), onlj 19,045 weie obtained in 
1881 Tiuc* coal la wholly absent, lignites, liowever, occui both 
in the Toitiaiy and tho Quatcrnaiy foiinations, the most important 
woikings being those of Kapfnach, Utzimcli, lloisciwvl, Hiuiiten, 

Lutiy, Conveision, and Oion In 1870 the output was 33,364 tons, 
in 1881 only 6184 Anthiacitc oecnis in Valais Peat is common 
in many paits Salt (42,000 tons) is piocuicd fioin wells m Aaigaii, 

Basel, and Valid The first salt deposit was discoveied in 1836 .it 
Rothenhaus (Basel canton), that ot RheiiiMdeii m 1844, of Rybuig 
in 1845, and of Kaiseiaugst in 1865 The wells at Box have been 
worked since 1654 2 

Game is not abundant in any pait of Switzeiland, and iigorous Game 

me laws and otiei devices have been adopted m oidei to mcieaso 

0 nnrabei of wild animals In 1875 a law was passed in accoid- 
ance with which a commission maiked out certain loservations or 
“distiicts fiancspoiii la ciassc augibici cle raontagne”, and in 
1881 then limits weiB revised foi anothei teim of five years, in- 
cludrng an .nea of 5268 square kilometres in 1886 Ticie weia 
then within this aioa 8487 chamois and about 106 loebuck Tie 
chamois woie most ahimdant m tie Gnsons, Bern, Glaius, and 
Fioibuig In tho Alpine regions tie marmot and Alpine hare are 
still common, and then numbers have inci cased imdoi tie pio- 
teckve system Giouse, partu dge, wild duck, and snipe aie the 

* SeeStockH]poi,flap^<»<iMr?«i'»oap«niP»«i!«»fei3ru<s£xi) Nat S kZuiK%, 

188S, anfl nermann Stienp *' Koliprodultte n duieii FmUoi te In dei Scliveiz,” la 
Zettith f iJwei* Staliktil, 1884 
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chief game birds A close time protects birds not considered 
game, and the federal council in 1885 appointed a commission to 
draw up a catalogns of all birds found m Switzeiland, and to 
establish stations for collecting facts of ormtbological inteie&t 
Attention lias leccntly been diiected to the ^minntiou of the 
supply of fieshwater fish, due in pait to ovei fishing and in part 
to pollution of the streams It is estimated that the fish beaiing 
wateis 111 the whole country cover an aggiegateaiea of 1581 square 
hilometies (1348 belonging to lakes and 233 to livers and streams), 
the cantons with the gieatest aieas being Vaud (443 squaie kilo 
metres), Bern (161), Thuigau (139), and Fcuchfitel (98) Close 
seasons, and in certain places close yeais, have been estabhshed, 
and numerous fish-hatcheries aie also m opeiation (57 in 1885), the 
species treated being mainly salmon, lake tiont, iivei tiout, gray 
Img (omhie), red tiout or Eothel, the Swiss Ootcgonui, American 
Goie^o%us{G aZJiis), /S'afiJici/ojifMiafis, and the “madei ” Nofewei 
than 5,709,432 fish weie mtiodnced into the lakes and iiveis in 
1885 By a law of 1884 the federal council is allowed to defray 


one thud of the evpeuse of the construction of fish-laddeis In 
1882 a Swiss fisheries society was founded Conventions m regard 
to the fisheries have been signed with Italy, France, and Germany 
Great importance attaches to the domestic animals of Switzei- Live- 
land In 1876 theic weie 284,478 owneis of live stock, in 1886 stock 
289,610 The following aie the numbers for those two years — 
horses, 100,935 and 98,333, cattle, 1,035,930, 1,211,713 , sheep, 

367,549, 341,632, goats, 396,055, 415,916, pigs, 334,515, 394,451, 
mules, 3145, 2741, asses, 2113, 2042, and beehives, 177,825, 

207,180 See Z f schw StatisU, 1886 
The following table gives a vaiiety of details regarding tlie Table of 
twenty two Swiss cantons, arranged in the older of then extent cantons 
In the first column the languages principally spoken in the diffeient 
cantons are indicated by letters, as described in the appended foot 
note, and the pcicentages of population speaking them in ISSO are 
given In oveiy case the official language is that of the rnajouty, 
with the exception of Freibiug, where it is Geinnn The same 
column also shows the vaiious executive and legislative authoiities 


Canton 

Date of 
Admis 
Sion 

Date of 
Piesent 
Constitution 

Gnsons (Guuhundeu) 

G46, R40,ri4 

K.L 

1803 

1880 

Bein (Berne) 

G86, F15 

A,L 

1353 

1846 

Valais (Walhs) 

F67, G32 

D,L 

1815 

1875 

Vaud (Waadt) 

F89,G9 

B,M 

1803 

1861 (’72) 

Ticino (Tessm) 

1990 

0,N 

1803 

1830 (’83) 

St Gall(SanLtGallen) 

G991 

A,L 

1803 

1861 (’7.6) 

Zurich 

G98 8 

A,0 

1351 

1869 

Fieiburg (Fnboiirg) 

F69, G31 

D,L 

1481 

1857 

Luceine (Luzein) 

G99 6 

A,L 

1332 

1875 (’82) 

Aargau (Aigovie) 

G99 6 

A,L 

1803 

1852 (’77) 

Du 

G 76, 122 A 

E,P 

1291 

1850-51 

Thuigau (Thuigovie) 

G99 5 

A,L 

1803 

1869 

Rchwyz 

G969 

A,0 

1291 

1876-77 

NeucMtel (Heuenbuig) 
Soleure (Solothnrn) 

E75,G24 

G98 9 

B,M 

A,0 

1816 

1481 

1858 (’80) 
1875 


G99 3 

G99 0 

A,P 

A,P 

jl291 

1 1867 ) 
1877 ) 

Glarus 

G99 3 . 

H,P 

1352 

1842 (’80) 

Basel (Basle, 1 Uibaii 
Bdle) ( Ruial . 

Q96 3 

G 99 6 . 

A,L 

A,Q 

jlSOl 

(1875 
( 1863 


G99 6 

G99 9 

A,P 

E,P 

1513 

J1876 

(1872 

Schaffhausen 

G99 4 

A,L 

1501 

1876 

Geneva (Genf, Ginevra) 

F86, G13 

B,M 

1815 

1847 (’79) 

Zug 

G983 

A,0 

1352 

1873 (’81) 


Aieain 


Population 

Density 

Deputies 


Popula 

EngUbli 




pa 

Squaie 

Mile 

pn Na 

Cantonal Capital 

tion of 
Capitals 

Squdi e 
WUes 

18SO 

ISSO 

tlonal 

Earn 

2754 0 


89,810 

94,991 

35 

5 

Chin 

8,889 

44,087 

2659 5 


457,921 

532,164 

205 

27 

Bern 

2026 3 


81,527 

100,216 

500 

6 

Sioii 

4,871 

1244 3 

199,453 

117,397 

238,730 

194 

12 

Lausanne 

30,179 

1088 0 

130,777 

122 i 

7 

Bclliii/ona 

2,436 

779 5 

169,508 

210,491 

281 

10 

St Gall 

21,438 

665 9 

250,134 

317,576 

500 

16 

Zuiicli 

75,956 

6414 


99,805 

115,400 

181 

6 

Pieibuig 

11,546 

579 4 

132,789 

134,806 

234 

7 

Liiceine 

17,850 

542 0 

199,720 

198,645 

304 

10 

Aaiau 

6,044 

415 4 


14,500 

23,694 

57 

1 

Altoif 

2,901 

381 4 


88,819 

99,552 

295 


Fiauenteld 

5,811 

350 7 


44,159 

51,235 

151 

3 

Scliwyz 

6,643 

311 8 


70,679 

103,732 

343 

5 

Ncnolultel 

15,612 

305 9 


69,613 

80,424 

272 

4 

Soloino 

7,668 

295 4 


25,135 

•27,348 

94 

i 1 

I 1 

Sauieu 

Stanz 

4,039 

2,210 

266 8 


30,197 

34,213 

124 

2 

Gkius 

5,630 

61,399 

4,679 

13 8 
162 7 


■ 77,386 

124,372 

769 


Basel 

Liostal 

93 4 
68 5 


■ 54,869 

61,799 

06 

3 

( 1 

Appeiizoll 

Ilcusau 

4,302 

11,082 

11,795 

113 6 


35,278 

38,348 

335 

2 

Sclmil hausen 

107 8 


63,932 

101,595 

1013 

.5 

Genova 

68,820 

92 3 


17,450 

22,994 

259 

1 

Zug 

4,924 


^ Lanr/uagpi ~(s, Goinmn F, Frenoli, I, Itiilmn, E, Komanscli Emtittve Authot ili/ ~A, Ecgieinnicsiatli, B, Conseil d'c'tit, C, Consiglin di stale, D, 
Staatsiath, E, Standeskoinmission , II, Eafch u StandeskommissiQu , IC, kltinei Eafliu St.inde‘)komnussion Zcyttlatiu Aut/ioi iti/ ~L, Guiwi Hath, M, Ginnd 
conseil,N’, Gianeonsiglio, 0, kaiitonsiafli, P, Landsgememde, (J, Landiath I'oi (laailsicffiiuling llic.stimlu Enth, of It munteis, and Uie National Ealli, of 
145 (mode up as aliovn in column 8 alioia), seo p 795 , and foi Infoiination icgaidiug tlio i efouidum in the cantons, see p 790 


The fiist fcdeial census of which the loaiills were published was 
neitlier quite syuchionous (Apiil 1836 to Fohuiaiy 1838) noi quite 
systematic That of 1850 took account only ol the population with 
light of residence {popiilatm clotmtiliie), and not of the population 
actually piesent at the date of the census In 1860 the census was 
declaied decennial The following aie the numbeis ictuinod — 
Maich, 18-23, 1850, 2,392,740 , Docombei, 10, 1860, 2,507,170, 
December 1, 1870, 2,669,147, Dccorabei 1, 1880, 2,846,102 
As legards density of population, Switzeiland, with 198 5 peisons 
to the squaie mile, stands considembly above Scotland (125) and a 
long way below England and Wales (146) Tlie Alpmo legion is 
tho sparsest gciieially, though ceitaui distncts, like Appeu/ell 
Aiissoi-Eliodoii, nie veiy densely iicoplod , the Jura icgion Las a much 
highei latio, and the densest legioii of all is tlio Swiss plateau 
If we diawan nregulai line from tho east cud of tho Lake of 
Geneva by Tluin, Lueeine, and the south of the Lake of Ziuich to 
Sheineok, we shall have nearly all the more densely populated 
portions of the couutiy to tho noith, the only notable exception 
being wbat might he called the Swiss poiuusula of Lugano A 
large pioportion of the ooimtiy to the south has only from 1 to 19 
inhabitants to the square kilometre The distncts wheie the 
density uses above 250 to the square kilometio aie that to the 
south east and south west of Geneva, the vicinity of Lau&anuc, 
the distucts of Chaux de Fonds, Neuelffitel, Biel, Boin, Soleuic, 
Basel, a kige tiact along both sides of the Lake of Zuuoh, and the 
district between St Gall and Elieineck The distucts in which an 
mciaaso of population had takon place between 1870 and 1880 aie 
curiously distubuted Anincieaseof SO pei cent oi over occuis 
only in the enviions of Basel and in two laige areas of which tho 
chief centres aie Altdoif and Auolo Decrease wms provdoiit 
throughout a laige part of tho better populated legions of the 
noith, wliile a eeitain increase had taken place thioughout much 
of the south-western aiea 


In 1880 Iheio w'cie 960 8 males to ovciy 1000 females, a laihor Vital 
smalloi picpmuloiauco of females than in England and Wales blatistics 
For cveiy 1000 aliovo tho ago of 50 theie aio 17b unimuued 
females to 154 nmuaxiied males Tho dispioimiiioii of tho sexes 
m the couutiy at laigo is unmly duo to oimgiatioii , hui in ooitain 
cantons it w qiaitly duo to excess ol w onion in the imnugniits 
fionx noighbouiing couiitiios In Uri, Schwy/, and Yakis only is 
theio an excess ol males In oveiy 1000 oi tho pojmlation llioio 
wt'io, in 1860, 296 under 15 years of age, 620 between 15 and 60 
yeaiB, and 81 uimauls of 00, tho couosiiniuhiig iigurts in 1870 
being 315, 595, mid 90, and loi 18S0, 319, 593, and 88 The pio- 
poition of niaiiicd poisons to tho iotal number ol tho adults (47 4 
pel cent ) is less than in most oilier countucs, though tins pro- 
poitiou has been giadiially laisetl both bcloio and smee 1880 by 
ceiLun logishilivo changes, inuludnig tlio now mauiagc law in 
1874 At the same tune tho average Icitility ol tlie maunigcs 1ms 
decreased Early mauiagcs on the pait of tho males aio slightly 
more fiequent than in England Divoico and sepuialion are fio- 
qiiont Thus m 1876-80 thoy fomed ncaily 5 pei rent of tho 
maiuagos, while in Bolgiiun and tho Notliei lauds they do not 
loach 1 per cent As icgaids tho luaruago lelations of the (hll’oiont 
cioeds, tlio live yeais 1877-81 showed that (excluding tho canton 
of Genova, wheio tho creed is not legistoicd) theio W'oio only 
0 7 sepaiations pel 1000 existing marriages whole both Irasbaiul 
and wife w'oie Catholics, 2 8 whore both woio I’lotostants, 3 2 ' 

wlicio tho husband was a Catholic and tho wife a Ihoteslant, 
and 4 5 whmo tho husband was a Ihotestant and tho wife a 
Catholio 

The peiceiilagc of illogitimalo biitbs during the years 1871-77 
was 5 7, 5 2, 5 1, 4 8, 4 4, 5 0, and 4'9 respectively, a mto almost 
identical with that of England and Wales Infant mortality has 
been deci easing 1711110 20 '32 pel cent of the quick born children 
of 1876 died m thou first year, only 17 3 died in 1885. 
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The following table slioiis the annual numhei of biiths, &c — 



llaiuages 

Pei 1000 

Bulbs 

Pei 1000 

Deaths 

Pei 1000 

1871-75 

21,732 

80 

85,832 

31 6 

64,479 

23 8 

1876-80 

20,740 

74-' 

91,197 

32 5 

64,671 

23 1 

1881-84 

19,708 ' 

6 8 

85,612 

29 6 

61,082 

21 1 

1885 

20,105 

68 

83,579 

28 6 

61,548 

21 0 


At the census of 1880 there weie in Switzeiland 211,035 
foreigneis (112,311 males and 98,724 females), oi one foieignei to 
eveiy 13 oi 14 of the population The ongm of this aheu element 
was veiy vaiions — fiom Alsace Louaine, 2607 males, 2732 females, 
Geimany, 43,923, 45,991, Austua-Hungaiy, 8389, 4929, Italy, 
27,821, 13,709, Spam and Poitugal, 175, 93, Fiance, 26,264, 
27,389, Holland and Belgium, 415, 493, Gieat Biitain, 1027, 
1785 , Russia, 599, 685 , Seivia, Eoumania, and Greece 11'9, 36 , 
Denmaik, Ifoiway, and Sweden, 194, 188 , Amenca, 563, 548 

Between 1868 and 1877 the average number ot emigrants fiom 
Switzeiland was 3516 per annum , between 1878 and 1882 it was 
7196 In 1883, 1884, and 1885 the hgnies weie lespectively 
13,502 (12,758 of them nativc-hoin Swiss), 9608, and 7583 By 
far the gieatei piopoition of the emigiants found then way to 
America, and mainly to the United States, though some of the 
South Araeiioaii republics (as Cliiii) attract a consideiahle iiumbei 
111 the five years 1876-80 3172 peisons on an aveiage left for 
North America annually, 99 for Oential Amenca, 694 for South 
America, and 107 foi Austialia, while Asia and Africa togelhei 
did not count more than 167 

The population la to a veiy gieat extent imal Only thiec cities 
(Zuncli, Geneva, and Basel) have a population exceeding 50,000, 
and at the census of 1880 only 59 otliei towns had each moie than 
4000 inhabitants Of these Born (see table above), Lausanne, 
OhaiK do Ponds (22,456), St Gall, Lnceiiie, ]!TeuohS,tel, Winteitliui 
(13,595), Schaffhausen, Biel (11,623), Fieibuig, Ilciiaau (11,082), 
and Loclo (10,464) e-jooeded 10,000 

A icligious census was taken m 1850, 1860, 1870, and 1880, in 
the luat case only three culegoiies weie lecognized — Catholic, 
Protestant, and Jew, in 1860 and 1870 fom— Catholic, Piotostant, 
Ohiistiaiis of other denominations, and non Chiistiau After much 
discussion the fedeial council, which had pioposed to diop the 
lohgious census m 1880, was pi evaded upon by the aiguraeiits of 
ten cantons to adopt a similai classification in 1880 The figiiies 
in 1870 were— 1,506,347 Piotostants, 1,084,369 Catholics, 11,435 
members of other sects, and 6990 Jews, ni 1880 the Piotestaiits 
numbeiod 1,667,109, the Catholics 1,160,782, the Jews 7373, and 
miscellaneous 10,838 The Jews aio most sliongly rcpiosented in 
tiro cantons of Beiii (1316 m 1880), Basel (1053), Aaigau (1234), 
JZuuch (806), Nouchatol (089), and Genova (662) 

It has boon estimated that, oi the whole aiea of Switzerland, 
1,642,471 acics aio uudei aiahle cultivation and 1,917,632 acres in 
forest, while 2,868,113 aoios aio altogcthoi nupioductive Agricul 
tuial statistics have novel born systematically legislciod by the 
fedeial autlioiities, and only a few ol tlio cantons have devoted sen 
ous atLoiitioii to the raattci Ileir C Mnhlemann (if / scliwn-. 
Stat , 1886) gives the loll owing estimate of the aiea cropped and 
the annual value (in thousands of fiancs) of the piodiico - 
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Value 
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Wheat 

Siidl 

Rye 

Bailey 

Oats 

Pulnious 

Beet and tuinii)<t 
Ciuots 

Mixed rotldoi . 
ClOYPl 

Luc Pino ,, 
li'ipmcet 

10,1,. JOS 
lO.),')!):! 
80,08') 
8,1,010 
122,015 
S01,‘)'18 
41,850 
lu,050 
381,012 
217,897 
27,711 
80,32 1 

3(1,0,91 
4), ,111. 
18,80,9 
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20,408 
70,861) 
J,1,25i 
3,118 
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7,4 1'l 
10,340 

Olhci foilOei pliuits 
Pease and bonus 
Kapp 

Iltinp and llax 
Clucoiv , 
'robneto 

Vefiolnblcs 
Meadows, (food 
,, mod him 

PaslmeBniul"iilim” 
Vine} aids 

1.9,912 
‘t.Wl 
1, >)(.(. 
12, 1(..) 
(.2 
1,710 
41,515 
629,122 

li()8,806 

078,010 
1,902, (.03 
79,020 

2, (!<.(. 
1,000 
lh6 
6,101 
18 
701 
4,812 
15,1,512 
82,028 
28,115 
]3‘l,001 
62,359 


The value of the fuut pioduco is given as 127,418,391 fianca 
(apples, 71,310,992, pears, 38,050,150) 

The name “allmond” is given to land still held m common, 
whethoi aiablfl, meadow, pasture, or forest The mam pait of the 
“allmends” now existing consists of pasture and forest land. 
The pasture lands, “alps,” or high mountain pastuios compuse 
“voialpon,” used m the spnng, ''^imtiolalpon,” oi cow-pastuies, 
and “hochalpen” (sometimes 9000 feet above the sea), foi sheep 
and goats They aie most numerous in Neuehiltel, Bern, and 
Guaons The capital value of the whole is estimated at 200,000,000 
fianos or more Of the 3032 miles of forest land 127 3 belong to 
the state, 2007 1 to “communes” oi piivate associations, and 897 
to puvato persons The federal Goveinment has done much to 
reallorest tracts, both by itself and by stimulatmg cantonal elToit, 
and geneially to promote the science of forestry 
The silk inclusliy of Switzeiland was already established at 


Zuiich and Basel in the latter half of the 13tli century, but after In 
a peiiod of piospeiity it died out It was again intioduced bj dustrics 
the Piotestants expelled fiom Locarno in 1555 Ciape, velvet, 
and taffetas weie the favomite pioducts of the fiist stage, ubbon- 
weaving came latei with anotliei band of Locaino lefugees and 
the Flench Huguenots In 1872 116 films weie engaged in the 
silk trade, m 1881 134 Between those dates the employees had 
incieased fiom 39,940 to 49 816 (65,000 in 1883), and the wages 
from 15,382,186 to 19,815,453 fiancs In 1881 2,153,100 kilos of 
law silk and 1 067,700 ot silk waste weie impoitecl , and the export 
of silk goods, iibbons, and feiiet silk was 1,152,300, 1,965,400, and 

819.000 kilos lespiectively Cotton begun to be maiiufactuied in 
Switzeiland in the 15th ceiituiy, and po\A^ei-looni neaviug was 
intioduced m 1830 The iiidnstiy has owed a good deal to the 
abundant watei powei ot the country In 1881 theie weie 
about 23,000 cotton looms, and cotton spinning employed about 

60.000 spindles The woikeis nnmbeicd 88,046 in 1883 Bleach- 
ing and cloth diessing have attained a gieat development m the 
neighbourhood of St Gall, both in the cantons of St Gall and 
Appenzell Pan twoiks aie especially numei ous m Glarus Aaigau 
is the chief seat of the woollen manufactuie, having 4 millions of 
the total pioduction valued at 11^ million fiancs Linen, the lust 
of the Swiss textile fabiics to find its way to a foieigii maikot, is 
no longei manufactured on a large scale Embioidemd goods aie 
the gieat specialty of tlie oxpoit tiade ot eastern Swilzeilaiid,-- 
the cantons of St Gall, Appenzell, Tliiiigau, and pait of Zurich 
In flat-stitch macluno enibioideiy 15,256 workers weie employed 
in 1872, and 27,801 in 1880 (43 and 47 per 1000 inhabitants) In 
the different dopaitmeiits of hand enibroideiy 33,359 poisons were 
employed in 1881 The St Gall maiket is also supplied by a laige 
nnnibei of woikeis m Yoiailbeig The value ot the embioideied 
goods exported fiom the coiisuhu district of St Gall foi Amenca 
alone uieieased from 19 to ueailySO million fiancs between 1879 
and 1882 Stiaw plaituig is an impoitant industiy m Aaigau 
(ceiitie at Wohlen), Ticmo, and Fieibiug In 1867-68, vvhen the 
trade was at its best, the total expoit was woith 10| million fiaucs 
Watch and clock making is a specially Swiss industry, giving 
einploj^ment to 44,000 woikeis in 1883 In Geneva alone 296 
establishments weie at woik in 1882 iii some depaitmont oi other 
of the manufactuie The valley of Joux (Taiid and Saint Croix), 

Chaux de Foiids, Lode, Los Bienets, Les Pouts, Flouvioi (Neu- 
clifltel), Bioime, Poiieiituiy, Saint Imiei (Beni), Giaiiges (Soleuie), 
Waldcnbcig (Basel), and Schallhau&en aio all mipoitaut seats ot 
tbo Cl aft The condensed milk industiy of Switzeiland is also 
well known The expoits m 1875 amounted to 4,261,800 kilos, 
and in 1883 to 12,086,900 Asimilai aiticlo is Nestlo’s infants’ 
food tiom Vevey Swiss cheese (Emnienthal and Giuyino) has a 
vvidchpiead leputation , the expoit incieased fioin 5,093,100 kilos 
111 1851 to 25,959,400 in 1883 The pioduction of beer m 
Swit/cilaud was 6,160,000 gallons in 1807 and 20,240,000 m 
1882, 111 the lattei yoai 289,564 gallons weie expoited The dis- 
tillonos (1006) pioduce about 990,000 gallons of pure alcohol 
annually Allusion can only bo made here to the great chemical 
industiies of Bio country, its potteries, papei mills, engineering 
vvoiks, gun factoiies, Ac 

Wood caivmg was one of the most ancient, as it is now one of 
the best known, of the minoi aits of Switzeiland The great seat 
of the modem mdustiy la the Boinesc Oboiland, wheie tbo peasants 
duimg the long cvouings of vvmtoi foi centuues devoted themselves 
to pioducmg aitistio aiticles in wood It was legubulv oiganizcd 
by Clmstian Fiscliei in Bneuz (1825), and is now mainly m the 
hands of a company, founded in 1881, which associates capitalists 
and woikmeii in tlio profits In 1870 1139 men and 56 women 
weio employed tliioughout Switzeiland in this depaitmont , iii 
1880 the niimbeis woio 1202 and 105 ^ 

Owing to the oiigmal abundance ot timbei it was almost the only Wooden 
matciial oniplojcd in the Imilding of houses Thoie aio piactically houses 
tluec stylos the so called block house, in which the logs aie laid 
one upion the other , the post built house, iii which upuglit posts 
and a strong fiamewoik aio filled in with planks , and the “ iiogel- 
haiis,” in which, a fiamework of wood is filled in with buck oi 
stones In the cantons of Zuneli, Thuigau, and Sobaffliausou the 
riegelhaua (the usual form in soulheui Geimany) has— chiefly 
owmg to the incieased cost of timbei — displaced the two othei 
styles, which alone vveio in use there till tlie beginning of the 
17th centniy ® 

In GsoU Fels’s Btukr u Ihmatmhe Kuimta der Scimm (1880), Health 
606 health stations aie mentioned In Aaigau wo have the hot stations 
springs of Baden and Schinzuach (sulphiu), the salt baths of 
Rheintolden and Munipf, the nimeial waters of Wildegg and 
Biimonsdoif In Appenzell theie aie a number of places between 


1 See Rnhu, Oiseh t!e> biltleDdm Kiinste tn chi' Sehweii, Salvialieig, Lib 
Tlohsc/miterei det Seim Obeilcmdes, and Dftviacfc,A«wW Msr MolucJimteerei, 
1884 

® See OMbach, Dte Itolis Archtfectur dsi Schmm 1889 , dKiffonned and 
Sldiler, ArcftifflciuteSaisis; Hochstttci, Sehmter Archtiektm , Varin, i’AicA 
ptCtoietipieenSmse, and QIadbaeli, Lei Sehieeiier Sotastpl 
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2000 and 8000 feet above the sea famous as uliey cuie stations 
(Hexden, Qais, Appenzell, Lc }, and vaiious chalybeate spimgs 
(Weissbad, Gonteii, Hemnclisbacl) Basel eontams salt baths at 
Scliweizcihallc, Bienenberg, and Schauenhurg Bein is paitieularly 
ncli 111 baths and sanatouums (Lenh, Weissenburg, Heustiicb, 
Gurnigel, Engistem, Blumenstein) SchwarzseeW is the chief 
mmeial spring in Freibuig , Pfaffers-Eagatz in St Gall is iiorld 
famous The Staehelbeigei Scliwefelbad in Glams is much fie 
qiiented The Griaons have almost a superfluity of inmeial wateis, 
some of which (St Moiitz, Fideiis) are exported in large quantities 
lYeissensteinin Soleureis one of the oldest sandtouums in Switzei 
land Lavey and Bex in Vand aie respectively famous for then 
sulphui and salt baths In Valais, Saxon and Lenkeibad aie 
famous The impoitance of altitude m the attiaetiveness of a 
health lesoit IS shown m a table by Guyer, 230 of the hotels foi 
foreign visitors being upwards of 3900 feet above the sea Di F 
Stopel {Indusiiie u J^anddspohtilc clei ScJnociz, 1876) reckoned the 
total receipts fiom foreign visitois at 120,000,000 fiancs 
Tie position taken by Switzerland m the tiade and commerce of 
the woild is lemaikable when the vauous natuial obstacles are 
consideied — such as absence of law material for her industiies, 
costly and difficult means of transpmt, and lestiictive customs 
established by iieighbouung countues The following table shows 
the value in thousands of ftancs of the imports and exports foi 
1885 (the first veai foi wliioli we have official letnms) — 



Impoita 

Expo] Is j 

1 llmpoits 

Expoits 

Geimany 

Fiance 

Italy 

Anstiia Ilungaiv I 
Great lii uain and 
Ii eland 

Boigmin 

210,282 

179,105 

112,095 

65.003 

51.004 
20,i72 

157,820 ‘ 
139,870 
00,31S 1 
37,726 

08,398 1 
13,078 

Kusm I 

United States 

Egypt 

Holland 

Other countnes 

Total 

21,318 

17,842 

12,217 

9,286 

10,658 

9,181 

77,72J 

2,188 

5,879 

56,889 

755,452 j 

659,964 


England is the gieat maiket foi silver watches, Geimany foi 
gold watches and musical boxes, Fiance foi weaving maclnnciy, 
Eussia foi mills, Italy foi miscellaneous machineiy, Fiance for 
asphalt, Fiance foi huttei , Fiance, Italy, Germany, and the 
United States foi cheese, Geimany foi silk, Geimany for cattle, 
Fiance foi sheep and goats Cotton maniilactiiies find their way 
to Fiance, Italy, Austiia, Butain, Geimany, Spam, India, &c , 
leathei to the United States and the Aigentme Eepubhc The 
customs iiicicflsod fiom 3,958,192 fianca in 1850 to 21,842,408 in 
1884 

By ai tide 27 of the fedeial constitution of 1874, inimaiyinstuic- 
tioii, while left in the ohaige of the several cantons, is lequiied to 
be sufficient, obligatoiy, giatuitous, unsectanan, and nndei public 
contioL of the state The piimaiy school age is up to twelve yeais, 
as fai as this goiieial law is eonceuieil, but in some cantons this is 
raised to foiiiteen, liftceii, oi sixteen yeais of age The iixst school 
yeai also vanes fiom five to amen in dilloient cantons Gieat 
vaiiety indeed exists ui the whole school oigani/atiou of the scvei.il 
cantons , while the chief autlioiity as leganls the pumaiy schools 
IS in some cases vested in an educational depaitmcntoi ediiCcitional 
council, 01 both, in otlieis it is Piituisted to an educational diioctoi 
with 01 without a council Oonsideung the difficulties caused 
ill many ipgions by a sparse population and a uiggod countiy, 
jnimaiy instuictioii is well earned out Funds aio piovided by 
the state, the commune, aud often by the pi ivato mdivulual Even 
in leinote distucts the school buildings aie geneially good Beiu 
has been especially active m buildiugnow schools In 1882 218,191 
boys and 215,889 giils attended tbo pninaiy schools 01 these 
311,271 had Geiman as then mothei tongno, 97,113 Froiicli, 
19,864 Italian, and. 5832 Koraansch The total number of male 
teaehdis was 5840, and of female tcacheis 2525, the aveiage pay in 
money pel male leachei was 1303 fiaiios, foi female ieaclieis 822 
fianes The pumaiy school piopcrty was valued at 137,534,597 
fiancs (86,647,507 in 1871) The expense was 14,781,610 francs 
(8,708,174 in 1871) The oominuiios contubnted 8,349,697 fiancs 
aud the state 2,825,722 The expense jier scholar was 34 1 Foi 
the school childien who aie too poor to obtain piopcr food and 
clothing both public and puvato assistance is fioely lendoied 
Besides the oidinmy public pumaiy schools, tlieio are a cousidoiallo 
luimbci of secoudaiy schools (attended m 1882 by 11,155 boys and 
8976 giiB), piepaiatory (or rateunediato) schools (9556, 2133), 
infant schools (10,864, 11,212), schools foi adults (12,758, 1110) 
and piivate schools (6057, 4834) In 1882 tlieie woie ui all 272,039 
males and 244,896 females m loceipt of education Among the 
piepmatoiy schools aie the “colleges” oi “gymnasiums” aud the 
industiial schools, one of which exists in almost all the cantonal 
capitals as well as at Wnitertlmi, Buigdoif, Poucntiuy, Eiiisiedelii, 
Muiten, and Biieg In Gusoiia and N'eiicMtel normal schools foi 
the education of teacheis aie attached to the cantonal schools 
Sepaiate establishments foi this pmpose exist in the cantons of 
Zmich, Bom, Liiceiiie, Schwyz, Fieiburg, Soloiiie, St Gall, Aaigau, 
riiuigau, Tessm, Taiid, and Valais Among the nioio speciali/cd 
institutions of tlio piopaiatoiy oi luuldle class aie the Technkum I 


at 'Winterthur, the vetennary colleges at Zurich and Bern, the 
agiicultnral schools at Obeistiass and Eutli, and the school of 
dentistry at Geneva In the four universities of Basel, Bern, 

Zurich, and Geneva, each with faculties of law, theology, medicine, 
and aits (philosophy), the aveiage numbei of matiiculated students 
per session of six months was, between 1876 (the fiist year of the 
Geneva uuiveisity)aiidl881, iii theology 113, inlawl88, in medicine 
469, and in aits 288, — a total of 1058, to which must be added 334 
non matiiculated Basel has a piepondeiance in theology, Bern in 
kw, Zuueh in aits The gieat fedeial polytecliniciim at Zuiich 
(opened in 1855)compusessclioolsofaiclntectuie, civil andindustinl 
engineeiing, industnal chemistiy, foiestiy, and agriculture i 
The public libiaiies of Switzerland aie biiefly descubed in vol Librarie 
xiv p 528, as they existed in 1868 (c/ p 548), foi the learned 
societies, see Societils 

The total levenue of the Confedeiation, which was onij 22,049,353 Finance 
fiancs in 1869, had incx eased to 44,308,000 on an average in 1879- 
1883, and reached 48,392,000 m 1885 , the expenditure, which was 
21,744,459 at the fiist date, had couespondingly incieased to 
43,312,510 in 1879-1883, and 46,278,685 in 1885 
In Switzeiland theie is no standing aimy, hut eveiy male citizen Armj 
between tw eiity foui and foity fom j cai s of age is bound to mihtai y 
service and dull The fedeial foices consist of the Aiiszug, J^hte, 
oriegulai aiiny (men fiom twent} tothiity two yeais old), and the 
landwehi (men tliiity two to foity foui yeais) The whole aimy 
wasieoiganizedm 1874, when extensive functions iveie assigned to 
the military physician in connexion with the recruiting and calling 
out of the soldieis In the ten yeais 1875-84 theie was one new 
leeruit for 111 of the populition (foieigneis excepted), 49 pci 
cent of the total xvcie doclaied fit foi seivice, 19 pei cent lo- 
inandcd, and 32 per cent doclaicd imlit In the long lun, about 
61 1 percent of the yoimgmenof the countiy jiassed thostandaid 
In 1886 the legiilais lumibeied 117,179 and the landwehi 84,046 ^ 

Eailway constmctioii, which began m 1844, jiioceeded lu cauiost Emlway 
aftei the new legislation of 1862, and by the closo of 1862 718 miles 
bad been coiistiucted, by 1872 the oulinaiy lines loachod a total 
of 1459 miles, with 6 miles of special linos, foi 1882 the coiio- 
spoiuling figuics were 2667 and 81 The animal railway inoiits 
incieased fiom 105,599,970 fiancs in 1870-74 to 179,161,112 lu 
1880-84 Tiainways began to be laid clown in 1862, ami lope 
lailways in 1877 The railways aio mostly in tbo noiUieiu plateau 
and connect with tlio systems of Noi them Eniope Tlio only Sw iss 
lino which ciosses to the south of tbo Alps is the St Gottbaul (see 
EiiLWAYs) Tbo pioposcd Simplon lailway has alioady boon 
earned up the Eliono valley as far as Biiog The moiintainoiis 
cbaiactei of the countiy aud the special exigcncios of its liaffic 
have successfully stimulated to somo stnking effoils of inilway 
cngineoung Thus the Eigi railway uses fiom the Lake of Lucerne 
to a height of 5739 feet, with a maximum giadiont of 260 ]iei 
tliojsaud , tint of the Eoischach-IIeulon line is 50 ])ci thousand 
Switzeiland la famous foi its well niado and well kept cainago Eoads 
loads Some of those that tiavoise tlio mountain jiassea have 
been constinctcd at gieat oxponso One of the most lomaikalile 
IS the mule path down an almost poipondicular lock fiom the 
Gemmi Pass to Lcukoibad, niado in 1737-40 
Belli has been the scat of tlio iiiloi national Postal Uiunii smcoPosl 
1874 (see Posx OuiOK, vol xix p 684) Tho fcdoiali/ation of office, 
tlio national postoffuo dates fiom 1848,— the clijieient cantons 
having pioviously conducted then postal bnsiiioss accmding to \ oiy 
diireicut methods It is to bo noted that tins dopaiiniont chaigcs 
ilscll with the conveyanco of passengers as well as mails,— ilicso 
numbciuig 831,839 m 1880 and 754,365 m 1885 For olhoi detaiLs 
see the table given in vol \ix p 685 
The longtli of tolegiapli lines ineionsod fiom 1920 kilomeiros in Tele- 
1852 to 6874 m 1884 (wiles fiom 1920 to 10,618 klonictu-s), and giuphs 
thonnmbei of despatches fiom 2870 in 1862 to 1,127,311 in 1884, 
tho tot'd locpipls for tho latlci year being 2,556,687 fiancs 
In Switzeiland chere are thirty three legalized banks of issue , Banks 
their average ciiculation of notes in 1885 was to the valuo of 
123,431,000 fiancs Theie aio 325 savings banks piopci (ileiinsits 
246,369,736 fiaiies in 1882) and 162 othci institutions wlucli 
loceive deposits (267,298,648 fiancs in 1882) Most of these aie 
ill the hands of companies or piivate merchants. 

IJosides the oWei Uut mliiaWe woiki of Fuljoi (175i;), ItisI niOS BS), kissll 
(1770 72), Noimiinn (ms S8), Duiana (U'D OS), Meistvi (IT'iO), wu gnur 
statistiithf (imnide S^hmz (a nf irionoginijlii, jmWiilicil by Hubei 
and Co of St Gull ami Bcin), Iloltinp'i, smhharntiall dei srkern Eiign, 
ml7, iMamcliii htal della Smzna, Liwnn, 1S27 anil 1817-il0, ‘Wlifli, Allae- 
metne EesAinhung de> Sclmiz, I.(frojt mul VorI, lailiafre, l>iof jRU'sninst 
convenient Tavfimbiuh (1878, Ac) and SOnMwiumk, Boilepath, A/ijotot 
* i£n*, 1876 , and Full oTs compiphcnslvo VolkimUMtaft lexiion A Htatlsllciil 
bnicau was founded In IRGO, a atutistieal snd(>t> in 18(, 1 In Amtitnei gh os n 
Mstoiv nf Swiss statistics In Z»hihiin/ur schwetz .Sint , 1886, and bis flnccesaoi, 
lien iniUci, to wbom we aie indeblml foi much of the above infininiiUini, is 
ongaged on a statlstleal handbook. (W A B C— II AW) 


> fico ew'clall) C Giob, UnttM illu'i dit' Entei i uhtmewi m ikr Schieeit, 
(/n“cbAwt^^^ WettBtein, item', < dim OiuppeSO, Untm iclilswem 
Uetallsniaj bo found In Hio xl/mmacli de Golha, 18S7 
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Part II — History 

The Swiss Confedeiation is made up of twenty-two small 
states, differing from each othei in nearly every point, — 
religious, political, social, industrial, physical, and linguis- 
tic, yet it forms a nation the patriotism of whose members 
IS universally acknowledged History alone can supply us 
with the key to this puzzle , but Swiss history, while thus 
essential it we would thoroughly grasp the nature of the 
Confederation, is very intricate and vciy local A firm 
hold on a few guiding principles is therefore most desirable, 
and of these there are three which we must always beai 
in mind (1) The fiist to be mentioned is the connexion 
of Imiory with that of the empiie Swiss history is 
largely the history of the di awing together of bits of each 
of the imperial kingdoms (Germany, Italy, and Burgundy) 
for common defence against a common foe — the Hapsburgs , 
and, when this family have secured to themselves the per- 
manent possession of the empiie, the Swiss League little 
by little wins its independence of the empiie, practically 
in 1499, formally in 1648 Oiiginally a member of the 
empire, the Confederation becomes first an ally, then merely 
a fiiend (2) The second is the Gei man oiigm and natw e 
of the Confedeuition Round a Geiman nucleus (the three 
Foiest disbiicts) there gradually gather othei German dis- 
tricts, the Confederation is exclusively German, and it is 
not till 1803 and 1815 that its French- and Italian-speak- 
ing “subjects” are raised to political equality with their 
formei masters, and that the Romansch -speaking Leagues 
of Rh<3etia (Giaubundeti) pass from the status of an ally to 
that of a member of the Confederation Even now, though 
by the constitution three languages (Geiman, Eiench, and 
Italian) aie lecognized as official, the ovei whelming majo- 
iity of the population of the Confederation is German-speak- 
ing (2,030,792 out of 2,846,103 in 1880), and the capital 
was fixed at Beni by a law of 1848, having pieviously 
shifted between vaiious German-speaking towns, while in 
olden days the diet always met in some Geiman-speaking 
place (3) Swiss history is a itudy m fedeiahsm Based 
on the defensive alliances of 1291 and 1315 made between 
the throe Eoiest distiiots, the Confedeiation is enlaiged 
liy the admission of other districts and towns, all leagued 
with the original tliiee members, but not necessaiily with 
each other Ilciice great diflficulties aie encountered in 
looking after common interests, in maintaining any real 
union, the diet was meiely an assembly of ambassadors 
with poweis very strictly limited by their instructions, and 
there was no central executive authoiity The Confedei- 
ation is a Staatenhund, or permanent alliance of seveial 
small states After the break-up of the old system in 
1798 wo see the idea of a J^icndesstnat, or an oiganized 
state with a central legislative, executive, and judiciary, 
work its way to tlie front, an idea which is gradually real- 
ized lu the constitutions of 1848 and 1874 The whole 
constitutional history of the Confederation is summed up 
in this transition to a fedeial state which, while a single 
state in its relations with all foieign pow'eis, in homo 
matters carefully maintains the more or loss absolute inde- 
pendence of its several members 

Swiss history falls naturally into five great divisions 
I the origins of the Confederation — up to 129H, 11 the 
shaking off dependence on the Hapsbuigs — up to 1394 
(1474), III the shaking off dependence on the empire — 
up to 1499 (1648) , lY the period of religious divisions 
and French influence — up to 1814 , Y the construction of 
an independent state as embodied in the constitutions of 
1848 and 1874 

I On August 1, 1291, the men of the valley of IJn 
(“homines valhs Uranic ”), the free community of the valley 
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of Schwjz (“ univeisitas \allis d.e Switz”), and the associa- Eaily 
tion of the men of the lower valley or Nidwald (“ commiini- lus'toiy 
tas hominum mtramontanorum vallis inferioris ”) formed 
an Eveilastmg League for the purpose of self-defence Lands, 
against all who should attack or trouble them, a league 
which IS expressly stated to be a confirmation of a former 
one (“antiquamconfederationis formamjuiamento vallatam 
presentibus mnovando”) This League was the foundation 
of the Swiss Confederation 

What were these distiicts ^ and why at this particular 
moment was it necessaiy for them to form a defensive 
league? The legal and political conditions of all differed 
(a) In 853 Louis the Geiman giauted {mte') aha) all his 
lands (and the rights annexed to them) situated in the 
“pagellus Uionue” to the convent of Sts Felix and Regula 
in Zurich (the present Fraumunster) of which his daughter 
Hildegard was the first abbess, and gave to this district 
the piivilege ot exemption fiom all juiisdictioii save that 
of the king (Heichf ) eiheit) The abbey thus became 
possessed of the greater pait of the valley of the Eeuss be- 
tween the present Devil’s Budge and the Lake of Lucerne, 
for the uppei valley of Uiseren belonged at that tune to 
the abbey of Dissentis in the Rhine valley, and did not 
become permanently allied with Uri till 1410 The 
privileged position of the abbey tenants giadually led the 
other men of the valley to “commend” themselves to the 
abbey, whether they were tenants of other lords, or iree; 
men as in the Scliachenthal The meeting of all the' 
inhabitants of the valley, for purposes connected uith the 
customary cultivation of the soil accoidmg to fixed rules 
and methods, seived to prepare them for the enjojment 
of full political libeity in latei days The important post 
of “protector” (advocatus oi vogt) of the abbey was 
given to one family after another by the empeioi as a 
sign of tiust , but, when, on the extinction of the house of 
Zarmgen in 1218, the office was granted to the Hapsburgs, 
the protests of the abbey tenants, who feaiecl the lapidly 
using powei of that family, and peihaps also the desire of 
the empeioi to obtain command of the St Gottliard pass 
(of which the first authentic mention occius about 1236, 
when of course it could only be tiaversed on foot), led to 
the lecall of the grant in 1231, the valley being thus 
restored to its original privileged position, and depending 
immediately on the emperor (b) In Schwyz we must dis- 
tinguish between the distiicts west and east of Stemen 
111 the formei the land u as in the hands of many nobles, 
amongst whom were the Hapsburgs , in the lattei there 
was, at the foot of the My then, a free community of 
men governing themselves, and cultivating then land in 
common, both, however, were politically subject to the 
emperor’s delegates, the counts of the Zuuchgau, who after 
1173 were the evei -advancing Hapsbuigs But in 1240 
the fiee community of Schwyz obtained from the emperor 
Frederick 11 a chaiter which removed them from the 
jurisdiction of the counts, placing them in immediate 
dependence on the emperoi, like the abbey men of Un 
In a few years, however, the Hapsburgs contrived to 
dispense with this chaiter in practice (c) In Unter- 
walden things were very different. The upper valley 
(Obwald or Sarnen, so called because of its position with 
regard to the Kcrnwald) formed pait of the Aargau, the 
lower (Nidwald or Stanz) part of the Zurich gau, while in 
both the soil was owned by many ecclesiastical and lay 
lords, among them being the Hapsbuigs and the Alsatian 
abbey of Murbach. Hence in this district there were no 
privileged tenants, no free community, no centre of umty, 
and this explains why Obwald and Hidwald won their 
way upward so much more slowly than their neighbours in 
Uri and Schwyz Thus the early history and legal position 
of these three districts was very far from being the same. 


* Eoi the legendary ongm, see Tewq. 
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In Uri the Hapsbmgs, save for a bnef space, had abso- 
lutely no rights , while in Schwyz, Obwald, and hfidwald 
they were also, as counts of the Zunchgan and of the 
Aargau, the representatives of the emperor 
The The Hapsburgs had been steadily rising for many years 
League from the position of an unimportant family in the Aaigau 
of 1291 qI ^ po overfill clan of large landed piopiietois in 

Swabia and Alsace, and had attained a ceitain political 
importance as counts of the Zunchgan and Aargau In one 
or both qualities the cadet or Laufienburg hue, to which 
the family estates m the Forest distiicts round the Lake of 
Lucerue had fallen oii the division of the inheritance in 
1232, seem to have exercised then legal rights in a harsh 
maiinei In 1240 the fiee men of Schwyz obtained pio- 
tection fiom the emperor , m 1244 the Hapsburgs built the 
castle of New Hapshurg on a pi omontory jutting out into 
the lake not fai from Lucerne, with the object of enfoicmg 
then real or pretended lights It is therefoie not a mattei 
for sui prise that, when, after the excommunication and de- 
position of Fiederick If by Innocent 17 at the council of 
Lyons in 1245, the head of the cadet line of Hapsbuig 
sided with the pope, the men of the Forest districts should 
rally round the emperoi Schwyz joined Sainen, Nidwald 
helped Lucerue , the castle of New Hapsbuig was reduced 
to its present ruined state, and in 1248 the men of 
Schwyz, Sarnen, and Lucerne weie threatened by the 
pope with excommunication if they peisisted in uphold- 
ing the empeior and defying then hereditary lords the 
counts of Hapshurg The rapid decline of Frederick’s 
cause soon enabled the Hapsburgs to regain then authoi- 
ity 111 these districts Yet these obscnie usings have a 
double historical interest, for theyaie the foundation in 
fact (so far as they have any) of the legendary stones 
of Hapsbuig oppzession told of and by a later age, and 
these fleeting alliances aie doubtless what is represented 
by the “antiqua confederatio ” of 1291, Schwyz already 
taking the lead, while Un, secuie in its privileged posi- 
tion, contented itself with giving a moral support to its 
neighbours Aftei this tempoiaiy check the power of 
the Hapsbuigs continued to luciease lapidly In 1273 
the head of the cadet line sold all his lands and lights in 
the Foiest distiicts to the head of the eldei oi Alsatian 
line, Eudolph, who a few months latei was elected to the 
imperial tin one, m virtue of which he acquiied for Ins 
family in 1282 the duchy of Austria, which now for the 
first time became connected -with the Hapsburgs Eudolpli 
recognized the privileges of Uri hut not those of Schwyz , 
and, as he now united in his own person the characters of 
emperoi, count of the Zunchgan and of the Aargau, and 
landowner in the Forest districts (a name occurring first 
m 1289), such a union of offices might be expected to result 
m a confusion of rights On April 16, 1291, Eudolph 
bought from the abbey of Muibach in Alsace (of which he 
was “ advocate ”) all its rights over the town of Lucerne 
and the abbey estates in Unterwalden It thus seemed 
probable that the other Forest districts would be shut ofil 
from their natuial means of communication with the outer 
world by way of the lake Eudolph’s death, ou July 15 
of the same yeai, cleared the way, and a fortnight later 
(August 1) the Everlasting League was made between 
the men of XJri, Schwyz, and Nidwald (the words “et 
valhs stipenoris,” i e , Obwald, were inserted later on the 
original seal of Nidwald) for the purpose of self-defence 
against a common foe. We do not know the names of the 
delegates of each valley who concluded the treaty, nor the 
place where it was made, nor have we any account of the 
deliberations of which it was the result The common seal 
— that great outwaid sign of the right of a corporate body 
to act in its own name without needing to ask the permis- 
sion of any external authontv — annears first in Tin m 1 243 
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in Schwyz m 1281, in Nidwald not till this very docu- 
ment of 1291 , yet, despite the great diffeiences in their 
political status, they aU joined in concluding this League, 
and confiimed it by their separate seals, thereby laying 
claim on behalf of then union to an independent exist- 
ence Besides pioraises of aid and assistance in the case 
of attack, they agree to punish gieat ciimmals by their 
own authoiity, but advise that, m minor cases and in all 
civil cases, each man should recognize the “judex” to 
whom he owes suit, engaging that the confederates will, 
m case of need, enfoice the decisions of the “judex ” At 
the same time they unanimously lefuse to recognize any 
“judex” who has bought his charge oi is a strangei to 
the valleys All disputes between the paities to the 
treaty are, as far as possible, to be settled by a reference to 
aibiteis, a pimciple which lemamed in force foi over six 
hundred yeais “ Judex ” is a general term foi any local 
official, especially the chief of the community, whethei 
named by the lord oi by the community , and, as earlier in 
the same yeai Eudolph had piomised the men of Schwyz 
not to foice upon them a “judex” belonging to the class 
of seifs, we may conjecture fiom this very decided piotest 
that the chief somce of disagieement was in the matter 
of the juiisdictions of the lord and the fice community, 
and that some recent event in Schwyz led it to insist on 
the inseition of this provision It is stipulated also that 
eveiy man shall be bound to obey his own loid “conveni- 
enter,” oi so far as is fitting and light- 
11 In the struggle foi the empire, which extended over Moigart^ 
the years following the conclusion of the League of 1291, we mid the 
find that the Confederates support without exception the ' 
an ti-Hapsbuig candidate On Octobei 16, 1291, Uri and ^ 

Schwyz ally themselves with Zuuch, and join the goneial 
rising m Swabia against Albert, the now head of the house 
of Hapshurg It soon failed, but hopes revived when m 
1292 Adolf of Nassau was chosen emperor In 1297 he 
confirmed to the free men of Schwyz their chaitei of 1240, 
and, strangely enough, confiimed the same charter to Un, 
instead of their own of 1231 It is in his reign that we 
have the jiist lecoided meeting of the “land&gomomde” (or 
assembly) of Schwyz (1294), that of Uii being heaid of as 
early as 1275 But in 1298 Albeit of Hapshurg himself 
was elected to the empiie His lulo was sliict and severe, 
though not oppressive He did not indeed confirm the 
chaiters of Tin oi of Schwyz, hut ho did not attack the 
ancient lights of the foimor, and in the latter ho exercised 
his rights as a landowner and did not abuse his political 
rights as emperor or as count In Unterwalden we find 
that m 1304 the two valleys wore joined together undei a 
common administrator, a gioat step foi wards to permanent 
union The stones of Albert’s tyrannical actions in the 
Forest districts are not heard of till two centuries later, 
though no doubt the union of offices m his jiorson was a 
permanent souico of alarm to the Oonfcdoiation It was 
in his time too that the “terrier" (or list of manors and 
estates, with enumeration of all quit routs, duos, &c., pay- 
able by the touants to their lords) of all the Ilapsburg 
possessions in Upper Germany was begun, and it was on 
the pomt of being cxtendecl to Schwyz and Unterwalden 
when Albert was murdoiod (1308) and the election of 
Henry of Luxemburg roused the free men to resist the 
officials charged with the survey Despite his promise to 
lestore to Hio Hapsburgs all rights enjoyod by them under 
his three predecessors (or maintain thorn in possession), 

Henry confirmed, on June 3, 1309, to Un and Schwyz 
their charters of 1297, and, for some unknown reason, 
confirmed to Unterwalden all the liberties granted by his 
prodecc^or, though as a matter of fact none had been 
granted. This charter, and the nomination of one 
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effect of placing them all (despite historical differences) m 
an identical political position, and that the most privileged 
yet given to any of them, — the freedom of the free com- 
munity of Schwyz A few days latei the Confederates 
made a fresh treaty of alliance with Zurich , and in 1310 
the emperor placed ceitain other inhabitants of Schwyz on 
the same privileged footing as the free community The 
Hapsburgs were put off with promises , and, though their 
request (1311) for an inquiry into then piecise lights in 
Alsace and m the Foiest districts was gianted, no steps 
were taken to carry out this investigation Thus in 
Henry’s time the struggle was between the empire and 
the Hapsburgs as to the lecogintion of the rights of the 
lattei, not between the Hapsburgs and those dependent 
on them as landlords or counts 

On Plenry’s death in 1313 the electois hesitated long 
between Frederick the Handsome of Hapsburg and Louis 
of Bavaria The men of Schwyz seized this opportunity 
for making a wanton attack on the great abbey of 
Emsiedeln, with which they had a long-standing quairel 
as to iiglits of pastuie The abbot caused them to 
be excommunicated, and Frederick (the choice of the 
minority of the electors), who was the hereditary “advo- 
cate” of the abbey, placed them under the ban of the 
empire Louis, to whom they appealed, removed the 
ban, on which Frederick issued a decree by which he 
restored to his family all their rights and possessions in 
the three valleys and XJrseren, and charged his brother 
Leopold with the execution of this order The Con- 
federates hastily concluded alliances with Glarus, Urseren, 
Art, and Interlaken to protect themselves from attack on 
every side Leopold collected a brilliant army at the 
Austrian town of Zug in order to attack Schwyz, while 
a body of troops was to take Unterwalden in the rear 
by way of the Brunig pass On November 15, 1315, 
Leopold, with from 15,000 to 20,000 men, moved forward 
along the shore of the Lake of Egen, intending to assail 
the village of Schwyz by climbing the steep hillside above 
the southern end of the lake, through the naiiow pass of 
Morgarten between the mountain and the lake At the 
summit of the pass waited the valiant baud of the Con- 
federates, from 1300 to 1600 strong The maich up the 
rugged and slippery slope thiew the Austrian aimymto 
disarray, which became a rout and mad flight when huge 
bouldois and trunks of trees were hurled fiom above by 
their foes, who charged down on them, and drove them 
into the lake No fewer than 1500 Austrians fell ; their 
brilliant cavalry had completely failed before the onset of 
the lightly armed Swiss footmen Leopold fled in hot 
haste to Winterthur, and the attack by the Brunig was 
driven back by the men of XJnterwalden On December 
9, 1315, representatives of the victorious highlanders met 
at Brunnen, on the Lake of Lucerne, not far from Schwyz, 
and renewed the Everlasting League of 1291 In Iheir 
main lines the two documents are very similai, the later 
being chiefly an expansion of the earlier That of 1315 
is in German (in contrast to the 1291 League, which is 
in Latin), and has one or two striking clauses largely 
indebted to a decree issued by Zurich on July 24, 1291 
None of the three districts or their dependents is to 
recognize a new lord without the consent and counsel of 
the rest (this is probably meant to provide for an inter- 
regnum in or disputed election to the empire, possibly for 
the chance of the election of a Hapsburg), strict obedience 
in all lawful matters is to be rendered to the rightful lord 
in each case, unless he attacks or wrongs any of the Con- 
federates, in which case they are to be free from all 
obligations; no negotiations, so long as the “Lander” 
have no lord, are to be entered on with outside powers, 
save by common agreement of all Louis solemnly recog- 


nized and confirmed the new League in 1316, and in 1318 
a truce was concluded between the Confederates and the 
Hapsburgs, who tieat with them on equal terms The 
lands and rights annexed belonging to the Hapsburgs in 
the Forest districts are fully recognized as they existed m 
the days of Henry of Luxemburg, and fieedom of com- 
meice is granted But theie is not one word about the 
political rights of the Hapsburgs as counts of the Zurich- 
gau and Aargau This distinction gives the key to the 
whole history of the relations between the Confederates 
and Hapsbuigs, the lights of the lattei as landowners 
are fully allowed, and till 1801 they possessed estates 
within the Confederation , it is their political rights which 
are always contested by the Swiss, who desiie to lule 
themselves, free from the meddling of any external powei 
As early as 1320 we find the name “Swiss” (derived 1''^® 
from Schwyz, which had always been the leadei in 
struggle) applied to the Confedeiation as a whole, though it 111613111018 
was not till after Sempach (1386) that it came into popu- 
lai use, and it did not form the official name of the Con- 
fedexation till 1803 This is in itself a pa oof of the great 
renown which the League won by its victoiy at Moigarten 
Another is that as ycais go by we find other membeis 
admitted to the privileges of the original alliance of the 
three Forest districts First to join the League (1332) was 
the neighboming town of Lucerne, which had grown up 
round the monastery of St Leodegar (whence the place 
took its name), perhaps a colony, certainly a cell of the 
great house of Murbach in Alsace, under the rule of which 
the town remained till its sale m 1291 to the Hapsburgs 
This act of Lucerne was opposed by the house of Austria, 
but, despite the decision of ceitain chosen arbitrators in 
favour of the Hapsburg claims, the town clung to the 
League with which it was connected by its natuial position, 
and thus brought a new element into the pastoial associa- 
tion of the Forest distiicts, which now surrounded the 
entile Lake of Lucerne Next, in 1351, came the ancient 
city of Zurich, which in 1218, on the extinction of the 
house of Zaringen, had become a free imperial city in 
which the abbess of the Fraumunster (the lady of Uri) had 
great influence, though from 12i0 the citizens elected the 
council which she had previously named In 1336 there 
had been a great civic revolution, headed by Eudolph Bum, 
which had raised the members of the craft guilds to a 
position in the municipal government of equal power with 
that of the patucians, who, howevei, did not cease intrigu- 
ing to regain their lost privileges, so that Brun, aftei long 
hesitation, decided to throw in the lot of the city with the 
League rathei than with Austria In this way the League 
now advanced from the hilly country to the plains, though 
the terms of the treaty with Zurich did not bind it so 
closely to the Confederates as in the other cases (the right 
of making alliances apart from the League being reserved, 
though the League was to rank before these), and hence 
rendered it possible for Zurich now and again to incline 
towards Austria m a fashion which did great hurt to its 
allies In 1352 the League was enlarged by the admission 
of Glarus and Zug Glarus belonged to the monasteiy 
of Sackmgen on the Ehine (founded by the Irish monk 
Fndolin), of which the Hapsburgs were “advocates,” 
claiming therefore many rights over the valley, which 
refused to adnut them, and joyfully received the Con- 
federates who came to its aid, but it was placed on a 
lower footing than the other members of the League, being 
bound to obey their orders Three weeks later the town 
and district of Zug, attacked by the League and abandoned 
by their Hapsburg masters, joined the Confederation, 
forming a transition link between the civic and rural 
members of the League The immediate occasion of the 
union of these two districts was the war begun by the 
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Austrian duka against Zurich, which was ended by the and the Hapsburg povvei withm the borders of the Con- 
Erandenburg peace of 1352, by which Glarus and Zng federation finally broken Glams at once rose in arms 
were to be restored to the Hapsburgs, who also regained against Austria, but it was not till the expiration of the 
their rights over Luceiue, Zug was won for good by a truce made after Sempach that Leopold’s brother, Albert 
bold stroke of the men of Schwjz m 1364, but it was of Au&tiia, brought an ainiy against Glarus, and was 
not till the day of Nafeh (1388) that Glaius recoveied signally defeated at Nafels (not far from Glaius) on April 
its lost freedom These tempoiaiy losses and the treaty 9, 1388, by a handful of Glarus and Schwyz men, the 
made by Bum of Zurich with Austna m 1356 were, h"o\v- troops of the other Confederates arriving too late 
ever, fai outweighed by the entrance into the League In 1389 a peace tor seven years was made, the Confed- Fieedom 
m 1353 of the famoim town of Bein, which, founded in erates being seemed in all then conquests, an attempt 
1191 by Beithold V of Zaringen, and endowed with made m 1393 by Austna by means of Schono, 
gi eat privileges, had become a free imperial city in 1218 chief magistrate of Zmich and leader of the patrician the Hap^ 
on the extinction of the Zaungen dynasty Founded foi party, to stir up a fiesli attack failed owing to a using Iraigs 
the purpose of bridling the turbulent feudal nobles around, of thebuighers, who sympathized with the Confedeiates, 
many of whom had become citizens, Bern beat tbem and on July 16, 1394, the peace was piolonged foi twenty 
back at Dornbuhl (1298), and made a treaty with the years (and again m 1412 foi fitty years), various stipula- 
Forest districts as early as 1323 In 1339, at the bloody tions being made by which the hundred yeais’ struggle of 
fight of Laupen, she had broken the power of the nobles the League to thiow off all political dependence on the 
foi evei, and in 1352 had been forced by a tieaty with Hapsburgs was finally ciowned with success Glarus was 
Austna to take part m the wai against Ziuicli, but soon freed on payment of 200 pounds annually (in 1389-1395 
pfter the conclusion of peace entered the League as the it bought up all the lights of Sackmgen) , Zng too 
ally of the three Forest districts, being thus only indirectly was released tioin Austrian lule Schwyz was given the 
joined to Luceiue and Zunch The special impoitanco town of Einsiedeln (the “ advocatia ” of the great abbey 
of the accession of Eein was that the League now began following in 1397) , Lucerne got the Enthbucb, Sempach, 
to spiead to the west, and was thus bi ought into con- and Rothenbmg, the last-named being mortgaged only, 
nexion for the first tune with the Fiench speaking land Bern and Solotluun were confirmed in then conquests 
of Savoy The League thus ntimbeied eight mcmbeis. Above all, the Confedeiation as a whole was zeliovccl fiom 
the fruits of Morgarten, and no fmthei raembeis were the oveilordship of the Hapsburgs, to whom, liowovei, all 
admitted till 1481, after the Bmgimdian war But, in their rights and dues as landed propneLois weio expressly 
ordei to tlioioiiglily understand the natiiic of the League, leserved, — Bein, Zurich, and Solothmn guaranteeing the 
it must be remembered that, while each of the five new maintenance of these lights and dues, with power in case 
members was allied with the oiigmai nucleus,— the Ihiee of need to call on the othei Confederates to support them 
Forest districts, — these five weie not diiectly allied to one by aims Thus tho distinction alwajs made by the Con- 
another Lucerne was allied with Zurich and Zug , Zurich federates between the Hapsbuigs as uilcis and ns land- 
with Lucerne, Zug, and Glaius , Glaius with Zmich , Zug owncis was oiico more upheld , and, though that powoiful 
with Lucerne and Zurich, Bern with uo one except the family cntei tamed hopes of locoveiing its foimei rights, 
three original raembeis Tho ciicumstancos undei which so that ieohmcally tho treaties of 1389, 1394, and 1413 
each entered the League can alone explain the very intii- weie but iiucos, it finally and for ever rcnoiincocl all its 
cate relations at tins time of its eight members feudal lights and privileges within the Confederation by 

Sempach After a short interval of peace the quairels with the “Ever lasting Compact" of 1471 

Austna broke out afiesli , all the membcis of the League, It is probable that Bern did not take any active , share 
save the three Forest distiicts and Glams, joined the gieat in the Sempach wai because she was bound by the ticaty 
union of the South Geiraan cities, but then attention ot peace made with tho Austrians in 1368, and Solotliurn, 
was soon called to events neaiet home Lucerne fretted allied with Bein, was doubtless a party to the ticaty of 
much under the Austrian uilo, received many AusUian 1391 (though not yot in the League), because of its suf- 
subjects among her citizens, and lefuscd to pay custom fenngs in 1382 at tho hands of the Kybmg lino of tho 
duties to the Austrian bailiff at Eotlienburg, on the ground Hapaburgs, whose possessions (Thun, Bmgdoif, &c) in 
that she had the right of free tiaffic An attack on tho 1384 fell into the hands of tho two allies 
custom-house at Eotlienbmg, and the gift of the piivileges We may mention licio the foiay (known as tho English 
of burghership to the discontented inhabitants of the little or Gugler war) made m 1374-75 by Enguerrand do 
town of Sempach a short way off, so irritated Leopold Coucy (husband of Isabella, dauglitoi of Edwaid III of 
III (who then held all the possessions of his house out- England) and his freobootois (many of them Englishmen 
side Austria) that, iinmmdfiil of the defeat of liis uncle at and Welshmen), called “ Gnglei ” from then pointed steel 
Morgarten m 1315, he collected a great army, with the caps, with tho object of obtaining possession of certain 
intention of crushing lus lebellious town Lucerne mean- towns in the Aargau (including Sompacli), which lie 
while had summoned the othei membeis of the League to claimed as tho dowry of his mother Cathouno, daiightei 
her aid, and, though Leopold’s feint of attacking Zurich of the Leopold who was defeated at Alorgaiton Ho was 
caused the troops of the League to match at fiist in that put to rout in the Entlibiicli by tho men of Bein, Frci- 
direetioii, they discovered their mistake m time to turn bmg, Schwyz, and XJntcrw'alden in December 1375 This 
back and check his advance on Lucerne From 1500 victory, which gave rise to the first great Swiss war song, 

to 1600 men of XJn, Schwyz, Unterwalden, and Lucerne was commemorated with great rejoicings as lately as 1875. 

opposed the 6000 which made up the Austrian army The III Tho great victory at Sempach not merely vastly Struggles 
decisive fight took place on July 9, 1386, near Sempach, increased the fame of the Everlasting League but also^^-^PP'" 
on a hit of sloping meadow-land, cut up by streams and enabled it to extend both its influence and its territory. ® 
hedges, which forced the Austrian knights to dismount The 15th century is the period when both the League and yaiais. 
The great heat of the day, which rendered it impossible its several members took the aggressive, and the oxpan- 
to fight m armour, aud tho furious attacks of the Con- sion of their power and lands cannot bo bettor soon than 

federates, finally broke tho Austrian line after more by comparing the state of things at the beginning and 

than one repulse and tmned the day (see Wutkeiried) at the end of this century. The pastoral highlands of 
Leopold, with a largo number of his followers, was slam, Appenzell (Abbatis Celia) and the town of St Gall had 



785 


1352-1428] SWITZEELAND 


long been tiying to throw off the rights exercised over 
them by the great abbey of St Gallj founded m the 7th 
century by the lush monk of that name The Appen- 
zellers in particular had offered a stubborn resistance, and 
the abbot’s troops had been beaten back by them in 1403 
on the heights of Vogelinseck, and again in 1405 in the 
great fight on the pass of the Stoss ^ (which led up into 
the highlands), in which the abbot was backed by the 
duke of Austria Schwyz had given them some help, and 
in 1411 Appenzell was placed under the protection of the 
League (save Bern), with which in the next year the city 
of St Gall made a similai treaty to last ten years So too 
in 1416-17 several of the “tithings” of the Upper Walhs 
or Valais e , the upper stretch of the Rhone valley), 
which in 1388 had beaten the bishop and the nobles in 
a great fight at Visp, became closely associated with 
Lucerne, Uri, and Unterwalden It required aid m its 
final struggle against the great house of Baron, the count- 
bishop of Sitten (oi Sion), and the house of Savoy, which 
held Lowei Walhs, — the Forest districts, on the othei 
hand, wishing to secure themselves against Earon and 
Savoy in then attempt to permanently conquer the Yal 
d’Ossola on the south side of the Simplon jiass Bern, 
however, supported its burgher, the lord of Raion , but, 
by a peace made in 1420, the poweis of the bishop and 
the lord of Earon were greatly diminished, the latter 
house soon after sold all its lands and lights, and migrated 
to the distiict of Toggenburg Such were the first hnks 
which bound these lauds with the League , but they did 
not become full members for a long time — Appenzell in 
1613, St Gall in 1803, Walhs in 1815 
Space will not allow us to enumerate all the small con- 
quests made in the first half of the 15th centuiy by eveiy 
membei of the League , sufiice it to say that each mcieased 
and rounded off its tenitoiy, but did not give the conquered 
lands any political rights, governing thorn as “subject 
lands,” often veiy harshly The same phenomenon of 
lands which had won their own freedom playing the pait 
of tyrant over other lands which joined them more or less 
by their voluntary action is seen, on a larger scale in the 
case of the conquest of the Aargau, and in the first 
attempts to sooure a footing south of the Alps 
In 1112 the treaty of 1394 between the League and the 
Hapsbmgs had been lonowed for fifty years, but when in 
1415 Duke Frederick of Austria helped Fope John XXII 
to escape from Constance, where the great council was 
thou sitting, and the emperor Sigismund placed the duke 
under the ban of the empire, summoning all members 
of the cmpiie to arm against him, the League hesitated, 
because of their treaty of 1412, till the emperor declared 
that all the lights and lands of Austria in the League weie 
forfeited, and that their comjiact did not release them from 
their obligations to the empire In the name, therefore, 
of the empeior, and by his special command, the different 
membei s of the League overran the extensive Hapsburg 
possessions in the Aargau The chief shai e fell to Bern, 
but certain districts (known as the Fim Aemt&>) were 
joined together and governed as bailiwicks held m common 
by all the members of tbe League (save Uri, busied m the 
south, and Born, who had already secured the hon’s share 
of the spoil for herself) This is the first case in which 
the League as a whole took up the position of rulers over 
districts which, though guaranteed lu the enjoyment of 
their old rights, were nevertheless politically unfree As 
an encouragement and a reward, Sigismund had granted 

The tales of the heroic defence of Uli Bottaoh of Appenzell, and 
of the appearance of a company of Appenzell women disguised as 
wairiois which tiunacl the battle, are told in connexion with this fight, 
hnt do not appear till the 17th rad 18th centimes, being tlms quite 
unliistoiioal, so far as om geimme evidence goes 


m advance to the League the right of crimmal jurisdiction 
(“haute justice ” oi “Blutbami ”), which points to the fact 
that they were soon to become independent of the empire, 
as they were of Austria But all through the 15th century 
it must be carefully boine in mmd that the members of 
the League were constantly recognized as and acknowledged 
themselves to be members of the empire 
As the natural jiohey of Bein was to seek to enlarge First 
its borders at the expense of Austria, and latei of Savoy, 
so we find that Tin, shut off by physical causes chests 
extension in other duections, as steadily turned its eyes ^ 
towards the south In 1410 the valley of Urseren was 
finally joined to Uri , though communications were chfiG.- 
cult, and carried on only by means of the “stiebende 
Brucke,” a wooden bridge suspended by chaius over the 
Reuss, along the side of a great rocky buttiess (pierced in 
1707 by the tunnel known as the Urnerloch), yet this 
enlargement of the territory of Uri gave it complete com- 
mand over the StGotthaid pass, long commercially import- 
ant, and now to serve for purposes of war and conquest 
Already m 1403 XJri and Obwald had taken advantage of 
a quarrel with the duke of Milan as to custom dues at the 
market of Varese to occupy the long narrow valley on the 
south of the pass called the Val Leventina , m 1410 the 
men of the same two lauds, exasperated by the insults of 
the local lords, called on the other members of the League, 
and all jointly (except Bern) occupied the Val d’Ossola, 
on the south side of the Simplon pass But in 1414 they 
lost this to Savoy, and, with the object of getting it back, 
obtained in 1416-17 the alliance of the men of Upper 
Wallis, then fighting for freedom, and thus regained the 
valley, despite the exeitions of the great Milanese general 
Caimagnola In 1419 Uri and Obwald bought from its 
lord the town and district of Belhnzona This rapid 
advance, however, did not appiove itself to the duke of 
Milan, and Carmagnola leoccupied both valleys , the Con- 
federates were not at one with legaid to these southern 
conquests , a small body pressed on in front of the rest, 
but was cut to pieces at Arbedo neai Bellmzona in 1422 
A bold attempt m 1426 by a Schivyzer, Peter Eissi by 
name, to recover the Val d’Ossola caused the Confederates 
to send a force to rescue these adventurers , but the duke 
of Milan intrigued with the divided Confederates, and 
finally m 1426, by a payment of a large sum of money 
and the grant of ceitam commercial privileges, the Val 
Leventina, the Val d’Ossola, and Bellmzona were restored 
to him Thus the first attempt of Un to acquire a footing 
south of the Alps had failed, but the wish to recover its 
lost conquests still continued, and a later attempt was more 
successful, leading to the inclusion in the Confederation of 
what has been called “ Italian Switzerland ” 

The original contrasts between the social condition of The first 
the different members of the League became more marked 
when the period of conquest began, and led to quarrels 
and ill feeling in the matter of the Aargau and the Italian 
conquests which a few years later ripened into a civil war, 
brought about by the dispute as to the succession to tho 
lands of Frederick, count of Toggenburg, the last male 
representative of his house Count Frederick’s prede- 
cessors had greatly extended their domains, so that they 
took in not only the Toggenburg or upper valley of the 
Thui, but Uzuach, Sargans, the Rhine valley between 
Feldkirch and Sargans, the Piattigau, and the Davos 
valley He himself, the last great feudal lord on the left 
bank of the Rhine, had managed to secure his vast posses- 
sions by makmg tieaties with several members of the 
League, particularly Zurich (1402) and Schwyz (1417), — 
from 1428 inclining more and more to Schwyz (then 
ruled by Ital Reding), being disgusted with the arrogant 
behavioui of Stussi, the burgomaster of Zurich His 
XXII — 99 
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death (April 30, 1436) was the sigaal for the breaking 
out of strife The Prattigau and Davos valley formed the 
League of the Ten Jurisdictions in Rhsetia (see below), 
while Frederick’s widow bided with Zurich against Schwyz 
for diffeient portions of the gieat inheritance which had 
been promised them After being twice defeated, Zuiich 
was forced in 1440 to buy peace by certain cessions (the 
Upper March) to Schwjz, the geneial feeling of the Con- 
federates being opposed to Zmich, several of them going 
so far as to send men and arms to Schwyz Zurich, how- 
ever, was bitterly disappointed at these defeats, and had 
recourse to that policy which she had adopted in 1356 
and 1393— -an alliance with Austria (concluded in 1443), 
which now held the impel lal throne in the person of 
Frederick III Though technically within her rights ac 
cording to the terms on which she had joined the League 
in 1351, this act of Zmich caused the greatest irritation 
m the Confederation, and civil wai at once broke out, 
especially when the Hapsbiug emperor had been solemnly 
received and acknowledged in Zurich In 1443 the 
Zuiich tioops were completely defeated at St Jakob on 
the Sihl, close under the walls of the city, Stussi himself 
being slam Nett year the city itself was long besieged 
Fiedenck, unable to get help elsewhere, procured from 
Charles YII of France the despatch of a body of 
Armagiiac free lances (the &orcheurs), who came, 30,000 
strong, under the dauphin Louis, jolundering and hairying 
the land, till, at the very gates of the free imperial city 
of Basel (which had made a twenty years’ alliance with 
Bern), by the leper house of St Jakob on the Eirs (August 
26, 1444), the desperate resistance of a small body of 
Confedeiates (1200 to 1500) till cut to pieces, checked the 
advance of the freebooters, who sustained such tremendous 
losses that, though the victois, they hastily made peace, 
and returned whence they had come Several small en- 
gagements ensued, Zurich long declining to make peace 
because the Confederates legmied, as the result of a solemn 
arbitiation, the abandonment of the Austrian alliance At 
length it was concluded in U50, the Confederates lestoring 
almost all the lands they had won fiom Zuiich Thus 
ended the thud attempt of Aiisliia to conquer the League 
by means of Zmich, which used its position as an impciial 
fiee city greatly to the haiin of the League, and was the 
cause of the first civil wai which distiacted the League 
lonsti These fresh proofs of the valoiu of the Confederates, 
iitioa and of the growing importance of the League, did not fail 
^ to produce important lesults In 1462 the “ Confederates 
f 1450 League of Upper Geimany ” (as they styled 

themselves) made their first treaty of alliance with France, 
a connexion which was destined to exeicise so much influ- 
ence on their histoiy Bound the League there began to 
gather a new class of allies (known as “Zugewaiiclio 
Orte,” or associated districts), more closely joined to it, 
or to certain members of it, than by a mere treaty of 
friendship, yet not being admitted to the rank of a full 
member of the League Of these associates throe, the 
abbot (1461) and town of St Gall (1454), and the town 
of Bienne (&el), through its alliance (1352) with Bern, 
wore given seats and votes in the diet, being called “ socu”, 
while others, known as “ confocdorati,” wore not so closely 
bound to the League, such as Wallis (1416-17), Schaff- 
hausen (1454), Muhlhausen (1466), Robhweil (1463) ^ Ap- 
penzell, too, in 1452, rose from the rank of a “protected 
district” into the class of associates, outside which were 
certain places “piotected” by several membeis of the 
League, such as Geisaii (1359), the abbeys of Engelberg 
{e, 1421) and Emsiedeln (1397-1434), and the town of 

^ To tlio class of " oonfcedoiati” belonged m latex tunes NeucMtol 
(1496-98), the Leagues of Ebssiia (1497-98), Geneva (1519-86), and 
the bishop of Basel (1579) 


Rapperschwyl (1458) The relation of the “associates”' 
to the League may be compared with the ancient practice 
of “commendation” they were bound to obey oiders m 
the matter of declaring war, making alliances, (fee 
In 1439 Sigismund succeeded his father Fiedenck in 
the Hapsburg lands in Alsace, the Thuigau, and Tyrol, 
and, being much irritated by the constant encioachments 
of the Confederates, in particulai by the loss of Bapper- 
schwyl (1458), declared wai against them, but fared very 
badly In 1460 the Confederates oven an the Thurgau, 
and occupied Sargans Winterthiu was only saved by an 
heroic defence Hence m 1461 Sigismund had to give 
up his claims on those lands and renew the peace for 
fifteen years, while m 1467 he sold Wmterthui to Zuiich 
Thus the whole line of the Rhine was lost to the Haps- 
burgs, who retained (till 1803) m the territoiies of the 
Confederates the Frickthal only The Thmgovian baili- 
wicks were governed in common as “subject” lands by 
all the Confederates except Bein The touchiness of the 
now rapidly advancing League was shown by the eagei- 
ness with which in 1468 its membeis took up arms 
against ceitain small feudal nobles who weie cairying on a 
harassing gueiilla warfaie with their allies SchaShausen 
and Muhlhausen They laid siege to Waldshut, and to 
buy them off Sigismund in August 1468 engaged to pay 
10,000 gulden as damages by June 24, 1469, in default 
of payment the Confedeiates were to keep foi ever the 
Black Foiest, Waldshut, and certain other Black Forest 
towns on the Rhine A short time before (1467) the 
League had made treaties of fuondship with Philip the 
Good, duke ol Burgundy, and with the duke of Milan 
All was now prepared for the mtiicate senes of intiiguos 
which led up to the Buigundian War, — a gieat epoch in the 
history of the League, as it created a common national feel- 
ing, cnoimouslyiaised its military reputation, and brought 
about the close connexion with certain parts of Savoy which 
finally (1803-15) were admitted into the League 
Sigismund did not know where to obtain the sum he Tbe Biu- 
had promised to pay In this strait he turned to Chailos 
the Bold (properly the Rash), duke of Burgundy, wlio^*’'^' 
was then beginning his wondeiful caieor, and aiming at 
restoring the kingdom of Bui gundy For this purpose 
Chailos wished to many Ins daiiglitoi and lioness to 
Maximilian, son of tho einpeioi, and fiist cousin of Sigis- 
mund, in order that tho emporor might be mdiicod to 
give him the Bmgundiaii ciown lienee he w^as ready to 
meet Sigismund’s advances On May 9, 1469, Charles 
piomised to give Sigi&nmud 50,000 florins, leceiving as 
security foi repayment Alsace, the Broisgau, the Biindgau, 
tho Black Forest, and the foiu Forest towns on the Rhino 
(Rhcmfoldon, Sackmgon, Laiiffouburg, and Waldshut) ; in 
addition, Charles took KSigismund under his protection, 
specially against tho Swiss, and agreed to give him aid in 
a wai if ho was attacked by them. It was not unnatuial 
for Sigismund to think of attacking the League, but 
Charles’s engagement to Mm is quite inconsistent with 
the fiiendly agreement made between Burgundy and tho 
League as late as 1467. The ompeior then on his side 
annulled Sigismund’s treaty of 1468 with tho Swiss, and 
placed them under the ban of the empire Charles com- 
mitted the mortgaged lands to Roler von Ilagonbacli, who 
proceeded to try to establish his mastci’s power there by 
such harsh and severe measures as to cause all tho people 
to mmmui, tlion rise against him 
The {3wiss m those circumstances began to look towards 
Louis XI of Franco, who had confirmed the treaty of 
friendship made with them by his father in 1452. >Sigia- 
mnnd had applied to him early in 1469 to help Mm m 
his many troubles, and to give him aid against tho Swiss, 
but Louis had point-blank refused, Anxious to secure 
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their neutrality in case of his wai with Charles, he made 
a treaty with them on August 13, 1470, to this efiect All 
the evidence goes to show that Sigismund was not a tool 
in the hands of Louis, and that Louis, at least at that 
time, had no definite intention of involving Charles and 
the Swiss in a war, but wished only to secure his own 
flank 

Sigismund in the next few years tiied hard to get from 
Charles the promised aid against the Swiss (the money 
was paid punctually enough by Chailes on his behalf), 
who put him off with various excuses Charles on his 
side, in 1471-72, tried to make an alliance with the 
Swiss, his efiorts being supported by a paity in Bern 
headed by Adrian von Bubenberg Probably Charles 
wished to use both Sigismund and the Swiss to further 
his own interests, but his shifty policy had the effect of 
alienating both from him Sigismund, disgusted wuth 
Chailes, now inclined towaids Louis, whose ally he foi- 
mally became in the summer of 1473, — a change which 
was the real cause of the emperor’s flight from Tieves 
in hTovember 1473, when he had come theie expressly 
to crown Charles The Confedeiates on their side were 
greatly moved by the oppression of their friends and allies 
in Alsace by Hagenbacb, and tiled in vain (January 1474) 
to obtain some redress from his master Chailes’s too 
astute policy had thus lost him both Sigismund and the 
Swiss They now looked upon Louis, who, thoroughly 
aware of Charles’s ambition, and fearing that his disap- 
pointment at Treves would soon lead to open war, aimed 
at a mastei stroke — no less than the reconciliation of 
Sigismund and the Swiss This on the face of it seemed 
impracticable, but common need and Louis’s dexterous 
management biought it to pass, so that on March 30, 
1474, the Everlasting Compact was signed at Constance, 
by which Sigismund finally renounced all Austrian claims 
on the lands of the Oonfcdcratos, and guaranteed them in 
quiet enjoyment of them , they, on the other hand, agiced 
to suppoit him if Charles did not give up the inoitgagcd 
lands when the money was paid down The next day 
the Swiss joined the league of the Alsatian and Rhine 
cities, as also did Sigismund Charles was called on to 
receive the money contributed by tbo Alsatian cities, and 
to restore his lands to Sigismund lie, however, took no 
steps Within a week the oppressive bailiff* Ilagcnbach 
was captured, and a month later (May 9, 1474) he 
was put to death, Bern alone of the Confederates being 
represented On October 9 tbe emperor, acting of 
couise at the instance of Sigismund, oidered them to 
dcclaie war against Charles, which took place on October 
25, Bern acting in the name of the Confederates, and 
alleging that they made war solely by older of tbe emperor 
and not as principals Mext day Loins formally ratified 
Ins alliance with the Confederates, promising money and 
pensions, the latter to be increased if he did not send 
men Throughout these negotiations and later, Bern 
directs Swiss policy, though all the Confedeiates aro not 
quite agreed She was specially exposed to attack from 
Chailes and Charles’s ally (since 1468) Savoy, and her 
best chance of extending her territory lay towards the 
west and south A forward policy was thus distinctly 
the best for Bern, and this was the line supported by the 
Eronch party under Nicholas von Diesbach, Yon Bubenberg 
opposing it, though not with any idea of handing over 
Bern to Charles The Foiest districts, however, were very 
suspicious of this movement to the west, by which Bern 
alone could profit, though the League as a whole might 
lose , then, too, Un had in 1440 finally won the Yal Lov- 
entma, and she and her neighbours favoured a southeily 
policy — a policy which was crowned with success after 
the gallant victory won at Giornico in 1478 by a handful , 
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of men from Zurich, Lucerne, Uri, andSchwyz over 12,000 
Milanese troops, though the mam body of the Confederates 
was already on its way home Thus iTri gained for the 
first time a peimanent footing south of the Alps, not long 
before Bern bad won its fiist conquests fiom Savoy 
The war in the west was begun by Bern and her allies 
(Freiburg, Solothuin, &e ) by marauding expeditions across 
the Juia, in which Hericourt (November 1474) and Bla- 
mont (August 1475) were taken, both towns being held 
of Charles by the “sues” de Neuch^tel, a cadet line of 
the counts of Moutbbliard It is said that in the formei 
expedition the white cross was home (foi the fiist time) 
as the ensign of the Confedeiates, but nob in the other 
Meanwhile Yolande, the duchess of Savoy, had, thiough 
fear of hei brothei Louis XI and hatred of Bern, finally 
joined Charles and Milan (January 1475), the immediate 
result of which was the capture, by the Beineseand friends 
(on the way back from a foray on Pontarliei in the Free 
County of Burgundy or Franche Comtb) of seveial places 
in Yaud, notably Granson and lilchallens, both held of Savoy 
by a member of the house of Challon, piinces of Oiange 
(April 1475), as well as Orhe and Jougne, held by the same, 
but uudei Burgundy In the summer Ilern seized on the 
Savoyaid district of Aigle Soon after (October-November 
1475) the same eneigetic policy won foi hei the Savoyard 
towns of Morat, Avenches, Estavayei, and Yverdun^ while 
(September) the Upper Wallis, which had conqueied all 
Lower or Savoyard Wallis, enteied into alliance with Bern 
for thepuipose of opposing Savoy by preventing tbe anival 
of Milanese troops Alarmed at their success, the emperor 
and Louis deserted (June -September) the Confederates, 
who thus, by the influence of Louis and Bernese ambition, 
saw themselves led on and then abandoned to the wrath 
of Charles, and very likely to lose their new conquests 
They had enteied on the war as “helpers ” of the emperors, 
and now became piincipals in the war against Chailes, who 
laised the siege of Nouss, made an alliance with Edward 
lY of England, received the sm lender of Lorraine, and 
hastened across the Jura (Februaiy 1476) to the aid of 
his ally Yolande On February 21 Chailes laid siege to 
Granson, and after a week’s siege the garrison of Beinese 
and Freibuigers had to surrender, and, by way of retalia- 
tion for the massacre of the garrison of Estavayer in 1475, 
of the 412 men two only were spared in oidei to act as 
executioners of their comrades This hideous news met a 
large body of the Confederates gathered together in great 
haste to lelieve the garrison, and going to their rendezvous 
at Neuchfitel, where both the count and town had become 
allies of Bern in 1406 An advance body of Bernese, 
Freiburgers, and Schwyzers, in order to avoid the castle 
of Yauxmarcus (seized by Charles), by the Lake of 
Neuch^tel, on the direct load fiom NeuchAtel to Gran- 
son, climbed over a wooded spur to the north, and 
attaclced (March 2) the Biirgundiau outposts Charles 
drew back his forco in order to bring down the Swiss 
to the more level ground wheie his cavalry could act, 
but his rear misinterpreted the order, and when the main 
Swiss force appeared over the spur the Burgundian army 
was seized with a panic and fled in disorder The Swiss 
had gained a gloiious victory, and regained their conquest 
of Granson, besides capturing very iicb spoil in Charles’s 
camp, parts of which are preserved to the present day in 
various Swiss armouries Such was the famous battle of 
Granson Charles at once retired to Lausanne, and set 
about reorganizing his army He resolved to advance on 
Bern by way of Morat (or Murten), which was occupied 
by a Bernese garrison under Yon Bubenberg, and laid 
siege to it on June 9 The Confederates had now put 
away all jealousy of Bern, and collected a large army 
The decisive battle took place on the afternoon of June 
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22, after tlie anival of the Zuiich contingent nndei Hans 
Waldminn English archers weie in Chailes’s aimy, 
while -ffith the Swiss was Eene, the dispossessed duke of 
Lorraine Aftei facing each other many hours in the 
driving ram, a body of Swiss, by outflanking Charles’s 
van, stormed his palisaded camp, and the Burgundians 
were soon hopelessly beaten, the losses on both sides (a 
contiast to Gianson) being exceedingly heavy Vaud 
was reoccupied by the Swiss, Savoy having oveirun it 
on Charles’s advance, but Louis now stepped m and 
procured the restoration of Vaud to Savoy, save Granson, 
Morat, Orbe, and lichallens, which were to be held by 
the Bernese jointly with the Fieibnrgers, Aigle by Bern 
alone,— Savoy at the same time renouncing all its claims 
over Treibarg Thus Fiench-speahng districts first be- 
came permanently connected with the Confederation, 
hitherto purely German, and the war had been one foi 
the maintenance of lecent conquests, rather than a puiely 
defensive one against an encroaching neighbour desirous 
of crushing Swiss freedom Charles tried in vam to raise 
a thud army, Bene recoveied Lorraine, andon Januaiy 5, 
H*(7, under the walls of Nancy, Charles’s wide-reaching 
plans were ended by his defeat and death, many Swiss 
being with Bend’s troops The wish of the Bernese to 
overrim Fianche Comtdwas opposed by the older membeis 
of the Confederation, and finally, in 1479, Louis, by very 
large payments, secured the abandonment of all claims on 
that province, which was annexed to the French crown 
These glorious victories really laid the fouudation of 
Swiss nationality , but soon aftei them the long-standing 
jealousy between the civic and rural elements in the Con- 
federation neaily broke it up This had always hindered 
common action save in case of certain pressing questions 
In 1370, by the “Parsons’ ordmance” (Pfaffenkief), 
agreed on by all the Confederates except Bern and 
Glarus, all residents, whether clencs or laymen, in the 
Confederation who were bound by oath to the duke of 
Austria were to sweai faith to the Confederation, and 
this oath was to rank before any other , no appeal wms to 
he to any court spiritual or lay (except in niatiiinonial 
and purely spiritual questions) outside the limits of the 
Confederation, and many legulations were laid down as to 
the suppression of private wais and keeping of the peace 
on the high roads Purthei, in 1393, the “Sempiach 
ordmance” was accepoted by all the Confederates and 
Sololhurn, this was an attempt to enfoice police re- 
gulations and to lay down “ai tides of war” for the 
organization and discipline of the army of the Confedc 
lates, minute regulations being made against plundeung, 
— women, monasteries, and churches being in particulai 
protected and secured But save these two documents 
common action was hraited to the meeting of twm envoys 
from each member of the Confederation and one from 
each of the “ socii” in the diet, the powers of which were 
greatly hmited by the instructions brought by each envoy, 
thus entailing frequent reference to his Government, and 
included foreign, lelations, war and peace, and common 
arrangements as to police, pestilence, customs duties, coin- 
age, &c The decisions of the majority did not bind the 
minority save m the case of the affairs of the bailiwicks 
ruled m common Thus everything depended on common 
agreement and goodwill But disputes as to the division 
of the lands conquered in the Burgundian war, and the 
proposal to admit into the League the towns of Freiburg 
and Solothurn, which had rendered such good help m the 
war, caused the two parties to form separate unions, for 
by the lattei proposal the number of towns would have 
been made the same as that of the “ Lander,” which these 
did not at all approve Suspended a moment by the 
campaign in the Val Levcntina, these quarrels broke out 


aftei the victory of Gioiuico, and at the diet of Stanz 
(Decembei 1481), when it seemed probable that the fail- 
ure of all attempts to come to an understanding would 
result lu the disruption of the League, the mediation of 
Nicholas von dei Flue (or Biudei Blaus), a holy hermit of 
Sachseln in Obwald, though he did not appear at the diet 
in person, succeeded m bringing both sides to reason, and 
the third gieat ordinance of the League — the “ compact 
of Stanz ” — was agreed on By this the promise of mutual 
aid and assistance was renewed, especially when one mem- 
ber attacked another, and stress was laid on tlie duty of 
the several Governments to maintain the peace, and not 
to help the subjects of any other member in case of a 
rising The treasure and movables captured in the war 
weie to be equally divided amongst the combatants, the 
territories and towns amongst the membeis of the League 
As a piactical proof of the reconciliation, on the same day 
the towns of Freiburg and Solothurn weie leccived as full 
members of the Confedeiation, united with all the other 
membeis, though on less favour able teims than usual, for 
they were forbidden to make alliances, save with the con- 
sent of all 01 of the greater part of the othei members 
Both towns had long been allied with Bern, whose 
influence was greatly mcieased by their admission Frei- 
buig, founded in 1178 by Beithold IV of Zcuiugen, 
had on the extinction of that gieat dynasty (1218) be- 
come a free imperial city, but had bowed successively to 
Kybuig (1249), Austria, the sons of Eudolph (1277), and 
Savoy (1452), when Savoy gave up its claims in 1477 
Freiburg once more became a fiee impeiial city Sbe 
had become allied with Bein as eaily as 1213. Tho 
ancient Roman city of Solothurn (oi Solemo) had boon 
associated with Bern from 1351, but had in vam sought 
admission into the League in 1411 Both tho now mom- 
beis had done much for Bern m the Bmgundian wai, 
and it was fox their good service that sho now piocmcd 
them this splendid reward, in hopes poihaps of aid on 
other important and critical occasions, 

The compact of Stanz stiengthened the bonds which 
joined tho members of the Oonfodoratiou , and the sanio 
centralizing tendency IS well seen m the attempt (1483- 
89) of Hans Waldniann, tho buigomastoi of Zimcli, to 
assert tho lule of his city ovoi the ncighboiumg counliy 
distiicts, to place all power m tho hands of tho guilds 
(whereas by Biun’s constitution the patiicians had an 
equal shaie), to suppress all nunoi juiisdiciions, and to 
laiso a umform tax But tins idea of concentrating all 
jiowers m the liands of the Goveuiinent aroused great 
resistance, and led to his oveilhiow and execution Iktor 
lOstlei succeeded (1470) bcttoi at Born m a rofoiin on 
the same lines, but not of such a swooping cliai actor 
The Gaily histoiy of each mombor of tho Ooufcdoration, Praolioal 
and of the Confederation itself, shows that they always 
professed to belong to tho empire, tiying to become im- 
mediately dependent on tho cmporoi in order to pioveni 
the oppression of middle loids, and to enjoy practical 
liberty Tho empiie itself had now become very much 
of a shadow ; cities and piincos were gradually asserting 
their own mdopendonce, sometimes breaking away from 
it altogether. Now, by tho tune of tho Burgundian war 
tho Confederation stood in a position analogous to that 
of a powerful free imperial city As long as the emperor’s 
nommal rights were not enforced, all went well, but, when 
Maximiban, mhis attempt to reorganize tho ompno, oroctod 
in 1496 at Worms an imperial chamber which liad juris- 
diction in all disputes between members of tho empire, 
the Confederates were very unwilling to obey it, partly 
because they could maintain peace at home by then own 
authority, and partly because it interfered with thoir 
practical independence Again, their lofusal to join tho 
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“Swabian League,” formed in MSS by the lords and A few years latei, in 1513, A.ppenzell, 'whicli m 1411 
cities of South Germany to keep the public peace, gave had become a “protected” district, and in 1452 
further offence, as well as then fresh alliances with “associate ' member of the Confedeiation, was admitted 
France Hence a struggle was inevitable, and the occa- as the thirteenth full member, and tins lemained themLtnliLis 
Sion by reason of which it broke out was the seizure by number till the fall of the old Confederation in 1798 
the Tyrolese authorities m 1499 of the Munsterthal, which Round the three original inembeis had gathered first five 
belonged to the “ Gotteshaushuiid,” one of the three others, united with the three, hut not necessarily with 
leagues which had gradually arisen m Rhjetia These each othei , and then gradually there grew up an outei 
were the “ Gotteshausbund ” m 1367 (taking in all the circle, consisting of five more, allied with all the eight old 
dependents of the cathedral church at Chur living in the members, bat tied down by certain stringent conditions 
Obeihalbsteni and Engadme^ the “Oberer or Grauer Constance, which seemed called by nature to enter the 
Bund” in 1395 and 1424 (taking in the abbey of Lissentis League, kept aloof, owing to a quaiiel as to the criminal 
and many counts and lords in the Yorder Rhein valley, jurisdiction in the Thurgau, which had been pledged to it 
though its name 13 not derived, as often stated, from the before the district was conquered by the Confederates 
“grey coats” of the first membeis, but from “ giawen” 01 JHenchUtel in 1495-98 became permanently allied with 
“giafen,” as so many counts formed paitof it), and the several members of the Confederation 

“League of the Ten Jurisdictions” (Zehngerichtenbund), In the first years of the 16th centuiy the influence of Conrimsts 
which arose m the Piattigau and Davos valley (1436) the Confederates south of the Alps was largely extended 
on the death of Count Frederick of Toggenburg, but The system of giving pensions, in order to seeme the right 
which, owing to certain Anstiian claims in it, was not of enlisting men within the Confederation, and of capitiila- 
quile so fice as its neighbours The fiist and third of tions, by which the different membeis supplied troops, was 
these became allied m 1450, but the formal union of the originated by Louis XI in 1474, and latei followed bj 
three dates only from 1524, as documentaiy proof is want- many other princes Though a tiibnte to Swiss valoui 
mg of the alleged meeting at Vazerol in 1471, though and courage, this practice had veiy evil results, of which 
practically before 1524 they had very much in common tho first fiuits weie seen in the Milanese (1500-1516) 

In 1407 the Oberer Bund, in 1498 the Gottesliausbund, Both Chailes YIII (1484) and Louis XII (1499 for ten 
made a treaty of alliance with the Everlasting League years) renewed Louis XI 's treaty The French attempts 
01 Swiss Confederation, the Ten Jiuisdictions being un- to gam Milan weie largely earned on by the help of Swiss 
able to do more than show sympathy, owing to Austrian mercenaries, some of whom were on the opposite side, and, 
influence, which was not bought up till 1649-52 Hence as brotherly feeling was still too stiong to make it possible 
tins attack on tho Munstoithal was an attack on an for them to fight against one another, Ludovico Sfoiza's 
“associato” member of the Swiss Confederation, Maxi- Swiss tioops shamefully betrayed him to the Fiencli at 
milian being supported by the Swabian League, but its Novara (1590) In 1500, too, the three Forest districts 
loal liistoucal importance is the influence it had on the occupied Belhnzona at the icquest of its inhabitants, and 
relations of the Swiss to tho empire The struggle lasted in 1503 Louis XII was forced to cede it to them Ho, 
sever al mouths, the duct fight bemg that “andei Calven” liowevei, often held back Hie pay of his Swiss tioops, ami 
01 “auf del Malseilioido ” (Moxy 22, M99), m which tieated them as meie hirelings, so that when tho ton yeai s' 
Benedict Fontana, a Icadoi of tho Oottoshausbimd men, tioaty came to an end Matthew Solimner, bishop of Sitter 
peifoimcd many hcioio deeds before his death But, (or Sion), induced them tojoin (1510) the pope, Juhus 11 
botli sides boing Gxliaustod, peace was made nt Basel then engaged m forming tlio Holy League to expel tho 
on Septcmboi 22, M99 By tins tho matters in dispute French fiom Italy But when, aftei tire battle of Ravenna, 
were referred to arbitration, and the emperor aiinullecl Louis XII became all-powerful in Lombardy, 20,000 Swiss 
all the decisions of the imperial chambci against the Con- poured dowm into the Milanese and occupied it, Schmid, 
federation , but nothing was laid down as to its future the buigomastor of Zuuch, naming Maximihau (Ludovico's 
relations with tho empire No furlhsi real attempt, how- son) duke of Milan, in return for which he ceded to the 
ever, was made to enforce tho rights of the emperor, and Oomederates Locaino, Val Maggia, Mendnsio, and Lugano 
the Confederation became a state allied with the empiie, (1512), while the Rhietiau leagues received Chiavenna, 
enjoying practical independence, though not formally freed Boimio, and the Yaltelhne (Tho former districts, with 
till 1648 Thus, 208 years after tlio origin of the Con Bellmzona and the Yal Leventina, weie in 1803 made into 
fadoiation, it had got rid of all Austiian claims (1394 and the canton of Ticmo, the lattei were held by Bhmtia till 
|1474), as well as all piaciical subjection to the cmperoi 1797 ) In 1513 the Swiss completely defeated the French 
But its further advance towards the position of an mde- at Hovaia, and in 1514 Pace uas sent by Henry YIII of 
pendent state was long checked by loligious divisions England to give pensions and get soldiers Francis I at 
within, and by the enormous influoncs of tho French king once on his accession (1515) began to prepaio to win back 
on its foreign relations the Milanese, and, successfully evading the Swiss awaiting 

With the object of stiengthening the northern border his descent from the Alps, boat them in a pitched battle at 
of the Confedeiation, two more full members were admitted Maiignano near Milan (September 13, 1515), which broke 
m 1501 — Basel and Schaffhauseii — on tho same terms as the Swiss power in North Italy, so that iii 1516 a peace 
Freiburg and Solothuin Tlio city of Basel had oiiginally was made with Franca, — ^Wallis, tho Rhmtian leagues, and 
been ruled by its bishop, but in the 14th century it St Gall being included on the side of the Confederates 
became a free impeiial city , before 1501 it had made no Provisions were made for the neutrality of either party in 
permanent alliance with the Confedeiation, though in con- case the other became involved in war, and large pensions 
tmual relations with it Schaflhauson had grown up round were promised This treaty was extended by another in 
the Benedictine monastery of All Saints, and became in 1521 (to which Zmich, then under Zwingli's influence, 
the 13th contmy a free imperial city, but was pledged would not agree, holding aloof from the French alliance 
to Austria from 1330 to 1415, in winch last year the till 1614), by which the French king might, with the 
emperor Sigismund declared all Duke Frederick's rights consent of the Confederation, enlist any number of men 
forfeited in consequence of his abetting the flight of Pope between 6000 and 16,000, paying them fit wages, and the 
John XXII It had become an “associate” of the Con- pensions were raised to 3000 francs annually to each 
federation m 1454 member of the Confederation These two treaties were 
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tlie starting point and foundation of later French inter- 
ference with Swiss, afiairSj which became more and more 
oppressive, and was not finally thrown off till 1814 
The IV In 1499 the Swiss had practically renomced their 
Eefor- allegiance to the emperor, the temporal chief of the 
laation according to medi£eval theory, and in the 16th 

century a great number of them did the same by the 
world’s spiritual chief, the pope The scene of the revolt 
was Zurich, and the leader Ulrich Zwmgli But we 
cannot understand Zwingli’s career unless we remember 
that he was almost more a political reformer than a 
religious one In his former cbaiacter his policy was 
threefold He bitterly opposed the Fiench alliance and 
the pension and mercenaiy system, for he had seen its 
evils with his own eyes when serving as chaplain with the 
troops in the Milanese in 1512 and 1615 Hence in 1521 
his influence kept Zurich back from joining m the treaty 
with Francis I Theu, too, at the time of the Peasant 
Eevolt (1535), he did what he could to lighten the haish 
lule of the city over the neighbouiing rural districts, and 
succeeded in getting serfage abolished Again he had it 
greatly at heait to secuie for Zuiich and Bern the chief 
power in the Confederation, because of then importance 
and size , he wished to give them extra votes in the diet, 
and would have given them twotlmds of the “common 
bailiwicks" when these weie divided In his character 
as a religious refoimer we must remember that he was a 
humanist, and deeply lead in classical hteiature, which 
accounts foi his turning the canonries of the Giossmuu- 
ster into piofessoiships, reviving the old school of the 
Caroliuum, and relying on the arm of the slate to cairy 
out religious changes His theology sprang from a single 
ruling principle — the absolute and unlimited sovereignty 
ot God Hence his profound respect for the letter of the 
Bible led him to “legalism " and evtieme Sabbatarianism 
Hence his view of the incarnation boidorcd on Unitananism, 
and sacraments were meie signs of that which is already 
given , hence too sprang his denial of man’s free will and 
his belief in absolute election and lepiobation Hay, God, 
being the absolute Authoi of all things, is the Author 
of evil, though He is not immoial, for lie is ahovo law, 
and what is morally wrong £oi man is not so foi God 
Zwmgli began to pieach tho new views as eaily as 1516, 
long before and quite independently of Luther , but it 
was only when at the end of 1518 he was called to Zuuch 
as parish piiest that he began to make any noise, and in 
fact It was even latei (1522), when his admirers allowed 
themselves to eat fish in Lent, that distiubanccs aiosc, 
and the diet forbade all preaching which would disturb 
the pubhc peace But, after succeeding at two public 
disputations, his views lapidly gamed ground at Ziuich, 
which long, howevei, stood quite alone, the other Con- 
federates issuing an appeal to await the decision of tlie 
asked-foi general council, and proposing to cairy out by 
the arm of the state ceitaui small reforms, while clinging 
to the old^ doctrines Zwmgli had to put down the 
extreme wing of the Eefoimers — the Anabaptists — by 
force Quarrels too arose as to allowing the now views 
m the “ common bailiwicks " The disputation at Baden 
(1526) was in favoni of the mamtamers of the old faith , 
but that at Bern (1528) lesulted in securing foi the now 
views the support of that gieat town, and so matters 
began to take anothei aspect In 1528 Bern joined the 
union formed m 1527 in favour of religious freedom by 
Zurich and Constance {Ghnsthohss BiirffrecM), and her 
example was followed by Schallhausen, St Gall, Basel, and 
Muhlhausen This attempt to viitnally break up the 
League was met in Febiuary 1529 by tho offensive and 
defensive alhance made with King Feidmand of Hungary 
(brother of the emperor) by (he three Forest districts, 
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with Lucerne and Zug, followed (Apiil 1529) by the 
“Chnsthche Veieimgung," or union between these five 
members of the League Zurich was greatly moved by 
this, and, as Zwmgli held that for the honour of God war 
was as necessary as iconoclasm, war seemed imminent , but 
Bern held back, and the first peace of Kappel was con- 
cluded (June 1529), by which the Hungarian alliance was 
annulled and the principle ot “religious paiity” (orfieedom) 
was adnutted in the case of each member of the League 
and in the “ common bailiwicks " This was at once a 
victory and a check for Zwmgli He tried to make an 
alhance with the Protestants in Germany, but failed at 
the meeting at Maibuig (October 1529) to come to an 
agreement with Luther on the subject of the euchaiist, 
and the division between the Swiss aud the German 
Reformations was stereotyped Zwmgli now developed 
hza views as to the gieatei weight which Zurich and Bern 
ought to have in the League Quariels too went on in the 
“ common baih wicks,” foi the members of the League who 
clung to the old faith had a majority of votes in matters 
relating to these distiicts Zurich tiied to cut off supplies 
of food from reaching the Catholic membeis (contiaiy to 
the wishes of Zwungh), and, on the death of the abbot of 
St Gall, disiegaidmg the lights of Luceine, Schwyz, and 
Glarus, who shaicd with hei the office of piotcctois of 
the abbey, suppressed the monastciy, giving tho lulo of 
the land and the people to hei own officeis Lein in vam 
tried to modeiate this aggressive policy, aud tho Catholic 
members of tho League indignantly advanced towards 
Zuuch Noai Kappel, on Octobor 11, 1531, the Zuuch 
vanguaid under Goldh was (peihaps owing to his 
treachery) suipiised, and despite loinforcemonts the men 
of Zurich woic beaten, among tho slam being Zwmgli 
himself Another defeat completed the discomlituio of 
Zuuch, and by the second peace of Kappel (November 
1631) the punciplo of “paiity” was recognized, not 
merely in tho case of each membor of tho League and tho 
“ common bailiwicks,” hut aho %n that of each pai u>h or 
"commune” Thus evorywhcio the lights of a minority 
wcie piotected fiom the ciicioachments of tho majouty 
The “Chusthches Burgiochb” was abolished, and Zuuch 
condemned to pay heavy damages Bulhnger succeeded 
Zwmgli, but tins lieaty meant that neither side could 
now tiy to convcifc the othci wholesale The League was 
peimanently split into two leligious camps the Catholics, 
w'ho mot at Lucoinc, niimboicd, besides tho five aheady 
mentioned, Freiburg, Solotliuia, Appcnzell (rnuoi Rhoden), 
and St Gall (with Wallis), tlms commanding seventeen 
votes (out of twcnty-inue) m tho diet , tho Evangelicals 
weio Zuuch, Born, Basel, Schaffhauson, ApponzoH (Aussoi 
Rhoden) (with Graubiindcn), wlio mot at Aaiau, while 
Thuigau and Glarus wcio divided 
Born had liei eyes always fixed upon tho Savoyard Conquest 
lands to the south-west, m which she had got a footing m 
1475, and now made zeal for religious rofoims the excuse 
for re&umi ng her advanco policy I n 1 5 2 6 William Fai ol, 
a preacher from Dauphind, had been sent to loform Aigle, 

Moral, and Noucli.Ucl In 1532 ho came to Qonova, an 
ancient city of which tho rule had long boon disputed by 
tho prmce-bisliop, tho burgesses, and tho house of Bavoy, 
the latter holding tho neighbouiing districts Hlio had 
become in 1519 the ally of Fioibmg, in 1526 that of 
Bern also , and in 1530, by tboir inlluonco, a peace was 
made between the contending parties (In 1631 Bonivard, 
the puor of fit Victor, for joining a rising in favour of 
political liberty, was imprisoned in tho castle of Chillon, 
remaining there till 1536 ) Tho religious changes 
introduced by Farol greatly displeased Freiburg, which 
abandoned the alliance (1534), and in 1535 the Refor- 
mation was firmly planted m the city The duke of 
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Savoy, however, took up arms against Bern (1636), who 
overran Gez, Yaud, and the independent bishopric of 
Lausanne, as well as the Chablais to the south of the lake 
Geneva was only saved by the unwilhngness of the 
citizens Bein thus ruled noith and south of the lake, 
and carried matters with a high hand Shortly after this 
John Calvin, a refugee from Picaidy, was, when passing 
through Geneva, detained by Faiel to aid him, and, aftei 
an exile from 1538-1541, owing to opposition of the 
papal party, and of the burghers, who objected to Bernese 
rule, he set up liis wonderful theociatic government in 
the city, pushing Zwingh’s principles to their ultimate 
conclusions (see Servetus) (1553), and in 1555 expelling 
many who upheld municipal libeity, replacing them by 
Fiench, English, Italians, and Spaniards as new burgheis, 
whose names aie still frequent in Geneva [eg , Candolle, 
Mallet, Diodati) His theological views led to disputes 
with the Zuiich Eefoimeis, which were partly settled by 
the Consensus Tujw inus of 1549, and more completely by 
the Ilebehu Confession of 1566, which formed the basis of 
union between the two parties 
By the time of Calvin’s death (1564) the old faith 
had begun to take the offensive , the reforms made by 
the council of Tient uiged on the Catholics to make an 
attempt to lecovei lost ground Emmanuel Philibeit, 
duke of Savoy, the heio of St Quentin (1557), and one of 
the greatest generals of the day, with the support of the 
Catholic membeis of the League, demanded the restoration 
of the districts seized by Bein in 1536, and on Octobci 
30, 1564, the treaty of Lausanne confirmed the decision of 
the other Confederates sitting as aibitiatois (aceoiding to 
the old constitutional custom) By this treaty Gex, the 
Genevois, and the Chablais were to be given back, while 
Vevey, Chillon, Lausanne, Yverdun weie to be kept by 
Bom, who engaged to main tain the old rights and libeities 
of Vaud, which in 1566 woio fuithei placed undei the 
special piotection of Fiance Thus Bern lost the lands 
south of the lake, m which St Francis of Sales, the exiled 
prmce-bialiop of Genova, at once proceeded to cany out 
the lostoration of the old faith In 1555 Bern and 
Freiburg, as creditors of the debt-laden count, divided the 
county of Qiuy6rcs, thus getting fresh French speaking 
subjects In 1558 Geneva lenewed her alliance with 
Bern, and m 1584 she made one with Zurich 
Tlio The decrees of the council of Trent had been accepted 
Countei fully py tiio Cathohe membeis of the League, so fai as 
Mpoii dogma, but not as regards discipline or the 

jiu 1011 Qf church and state, the sovereign rights and 

juiisdiction of each state being always carefully reserved 
The Counter Betormation, however, or reaction m favour 
of the old faith, was making rapid piogiess in the Con- 
federation, mainly through the indefatigable exertions of 
Charles Borromco, from 1560 to 1584 aichbishop of Milan 
(in which diocese the Italian bailiwiclcs were inclnded), 
and nephew of Pms IV , suppoited at Lucerne by Ludwig 
Pfyffer, who, having been (1562-1670) the chief of the 
Swiss nierceuaiies in the French wars of religion, did so 
much till his death (1594) to further therehgious reac- 
tion at home that he was popularly known as the “ Swiss 
king” In 1574 the Jesuits, the great older of the 
reaction, were established at Lucerne, in 1579 a papal 
nuncio came to Lucerne, Charles Boriomeo founded the 
“Collegium Helveticum” at Milan foi the education of 
forty-two young Swiss, and the Catholic members of the 
League made an alliance with the bishop of Basel, in 
1581 the Capuchins were introduced to influence the more 
ignorant classes Most important of all was the Golden or 
Borroraean League, concluded (October 5, 1586) between 
the seven Cathohe members of the Confederation (Tin, 
Schwyz, Unterwalden, Lucerne, Zug, Freiburg, and Solo- 
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thurn) foi the maintenance of the true faith in their 
territories, each engaging to punish backsliding members 
and to help each other if attacked by external enemies, 
notwithstanding any othei leagues, old oi new Tins 
league maiks the final bieaking up of the Confederation 
into two great parties, which greatly hmdeied its pro- 
gress The Catholic members had a majority in the diet, 
and weie theiefore able to lefuse admittance to Geneva, 
Strasbuig, and Muhlhausen Another result of these 
religious diflereuces was the breaking up of Appenzell 
into two bits (1697), each sending one lepresentative to 
the diet — “Innei Rhoden ” remaining Catholic, “Ausser 
Rhoden” adopting the new views We may compare 
with this the action of Zmieh in 1555, when she received 
the Protestant exiles from Locaino and the Italian baili- 
wicks into hei burgheisbip, and Itahan names aie found 
there to this day (e cj , Oielli, Muralt) The duke of Savoy 
made several vam attempts to get hold of Geneva, the last 
(in 1602) being known as the “Escalade,” 

In the Tliiity Yeais’ War the Confederation lemained 
neutial, being bound both to Austria (1474) and to 
France (1516), and neither religious party wishing to give 
the other an excuse foi calling m foi eign armies, But the 
tioiibles in Rhaetia threatened entanglements Austria 
wished to secure the Miinsteithal (belonging to the League 
of the Ten Jurisdictions), and Spam wanted the command 
of the passes leading fiom the Yaltelline (conquered by 
the leagues of Rhaetia in 1512), the object being to 
connect the Hapsburg lands of Tyiol and Milan In the 
Yaltelline the lule of the Thiee Leagues was very harsh, 
and Spanish intrigues easily brought about the massacre of 
1620, by whicb the valley was won, the Cathohe members 
of the Confederation stopping the troops of Zurich and 
Bein In 1622 the Austrians conqueied the Piattigau, 
ovei which they still had ceitain feudal lights Fiench 
tioops legained the Yaltelline in 1624, but it was lost once 
more m 1629 to the impeiial troops, and it was not till 
1635 that the French, midoi Rohan, Anally succeeded in 
holding it The French, however, wished to keep it per- 
manently, hence new troubles aiose, and in 1637 the 
natives, under Geoige Jenatecli, with Spanish aid drove 
them out, the Spaniards themselves being forced to resign it 
in 1639 It was only m 1649-52 that the Austiian rights 
in the Prattigau weie finally bought up by the League of 
the Ten Jurisdictions, w'hich thus gamed its freedom 
In consequence of Feidmand II ’s edict of restitution 
(1629), by which the status quo of 1652 was re-established 
— the higli-watei maik of the Couiitei Reformation— the 
abbot of St Gall tried to make some religious changes in 
his territories, but the piotest of Zmieh led to the Baden 
compromise of 1632, by which, in the case of disputes 
on religious matters arising in the “ commou bailiwicks,” 
the decision was to be, not by a majority, but by means 
of fueudly discussion — a logical application of tbe doctrine 
of religious parity— or by arbitration 
But by far the most impoitant event m Swiss history in Formal 
this age 13 the formal freeing of the Confedeiation from 
the empire. Basel had been admitted a member of tlio 
League in 1501, two years after the Confederation had ^ 
been practically freed from the jurisdiction of the impe- 
rial chambei, though the city was included m the new 
division of the empire into “circles” (1621), which did 
not take m the older members of the Confederation 
Basel, howevci, refused to admit this jurisdiction, the 
question was taken up by Fiance and Sweden at the 
congress of Munster, and formed the subject of a special 
clause in the treaties of Westphalia, by which the city 
of Basel and the other “ Helvetiorum cantones ” were 
declared to be “ m the possession of almost entire liberty 
and exemption from the empire, and nidlatenm subject 
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to tlie imperial tiibuiials ” Tins was intended to mean 
exemption from all obligations to tlie empire (witb which 
the Confederation was connected heieafter simply as a 
friend), and to be a definitive settlement of the question 
Thus by the events of 1499 and 1648 the Confederation 
had become an independent European statei, which, by the 
tieaty of 1516, stood as regards Fiance in a relation of 
iieatiality 

In 1668, in consequence of Louis XIY’s tempoiaiy 
occupation of the Franche Comte, an old scheme for set- 
tling the numbei of men to be sent by each member of the 
Confederation to the 3 oint aimy, and the appointment of a 
council of war in war time, that is, an attempt to create a 
common militaiy organization, was accepted by the diet, 
which was to send two deputies to the council, armed with 
full political powers This agieement, known as the 
Defenstonale, is the only instance of joint and unanimous 
action m this miseiablo period of Swiss history, when re- 
ligious divisions crippled the eneigy of the Confederation 
Eiencli Throughout the 17th and 18th centuues the Confedexa- 
tion was piaetically a dependency of France In 1614 
rehgious Zurich for the fiist time joined in the tieaty, which was 
diviaiona, renewed in 1663 with special provisions as legards the 
and rise Protestant Swiss meicenaiies in the lung’s pay and a 
of an promise of Fiench neutrality in case of civil war in the 
League The Swiss had to stand by while Louis XIY 
^ won Alsace (1648), Franche Comte (1678) and Strasburg 
(1681) But, as Louis inclined more and more to an anti- 
Protestant policy, the Protestant members of the League 
favoured the Dutch niilitaiy service , and it was through 
their influence that m 1707 the “ states” of the pimcipahty 
of Ncuchfltel, on the extinction of the Longueville hne of | 
these princes, decided in favour of the kmg of Pius&ia 
(lepresenting the overlords — the house of Challon-Oiango) 
as against the various Fiench pretendeis claiming from | 
the Longueville dynasty by descent or by will In 1715 
the Catholic members of the League, m hopes of letneving j 
then defeat of 1712 (see below), agiced, while renewing ^ 
the tieaty and capitulations, to put France in the position 
of the guaiantoi of the League, with rights of inlcifoiing, 
m case of attack fiom within oi fiom without, whether by 
counsel oi aims Tins last clause was simply the sui rendci 
of Swiss mdopendeuce, and was stiongly objected to by 
the Piotestant membors of tlio Confedeiation, so that m 
1777 it was dioppod, when all the Confederates made a 
ficsh defensive alliance, wherein then sovereignty anil 
independence weio expressly set forth Thus France had 
succeeded to the posrtion of the omprre with regard to 
the Confederation, save that her clamis woio piaetically 
asserted and voluntarily admitted 

Between 1648 and 1798 the Confederation was dis- 
tracted by religious divisions, and feelmgs ran very high 
A scheme to set up a central administration fell through 
in 1665, through jealousy of Born and Zuuch, tho pro 
posers In 1656 a questiou as to certom rchgions refu- 
gees, who were driven from Sehwyz and took refuge at 
Zurich, brought about the first Yillinergen war, in which 
the Catholics were successful, and procured, a clause m 
the treaty assoitmg very stiongly the absolute sovereignty 
in leligious as well as in political matters of each member 
of the League within its own territories Later, tho 
attempt of tho abbot of St Gall to enforce his rights in 
the Toggeiibuig swelled into the second Villmcrgcn war 
(1712), which turned out very ill for the defeated 
Catholics Zuuch and Bern were hencefoith to hold in 
severalty Baden, Eapperschwyl, and part of the “ common 
bailiwicks” of the Aargau, both towns hoing given a shaio 
in the government of the rest, and Bern in that of Thnrgau 
and Ehemthal, from which as well as from that part of 
Aargau she had been caiefully excluded m 1416 and 1460 


The only thing that piospered was the piinciple of ‘‘ reli- 
gious paiity,” which was established by every tieaty 
The diet had few poweis , the Catholics had the majority 
there, the soveieign lights of each member of the League 
and the limited mandate of the envoys effectually checked 
all piogress Zurich, as the leadei of the League, managed 
matteis when the diet was not sitting, but could not en- 
force her orders The Confedeiation was little moie than 
a collection of sepaiate atoms, and it is leally maivellous 
that it did not bieak up fchiough its own weakness 
In these same two centuues, tho chief feature in 
domestic Swiss politics is the growth of an aristociacy 
the power of voting and the power of ruling aie placed in 
the hands of a sm^l class This is chielly seen in Bein, 
Luceme, Freibuig, and Soloihmn, where theie weie not 
the primitive democracies of the Foiest clistiicts noi the 
government by guilds as at Zuuch, Basel, and Schaff- 
hausen It was effected by lefusing to admit any new 
buigheis, a practice which dates from the middle of the 
16th centuiy, and is connected (like the similar move- 
ment in the smallei local units of the “ communes ” in the 
luial districts) with the question of pooi lelief aftei the 
suppiQssion of the monasteries Outsideis (Hinteisassen 
or Niedgelassene) had no political lights, liowevci long 
they might have lesided, while the pimlegos of buighei- 
ship weie strictly heiaditaiy Furthei, within the 
burghers, a small class succeeded iii secuung tho monopoly 
of all public offices, which was kept up by the piactice of 
co-optmg, and was known as the “ patuciata ” So in 
Bern, out of 360 buighoi families, 80 (in 1776 IS only) 
foimedthoiuhngohgaicliy, and, though to foioigners the 
goveinment seemed admiiably managed, yot tho last thing 
that could be said of it was that ib was demociatic* In 
1749 Henzi made a fruitless attempt to ovoitliiow tins 
oligaichy, like Fatio at Geneva in 1707 The haish 
charactci of Berneso rulo (and tho samo holds good with 
reference to Uii and tho Yal Leventina) was shown in the 
great strictness with which Yaud was kept in hand it 
I was inled as a conqiieiod land by a bonevolout despot, 
and we can feci no suipiiso that Davcl in 1723 tried to 
free his native land, or that it was in Yaud that tho 
piinciples of tho French Kovolutioii woio most cagoily 
welcomed Anothoi result of this austociatic tendency 
was the way in which the cities despised tho noighbouiiiig 
country distucts, and managed giadually to dopuvo them 
of then* equal political rights anti to levy heavy taxes 
upon them These and othci grievances (the fall in the 
jHico of food after the close of tho Thuty Yeais’ Wai, tho 
lowGiing of tho value of tho com, tbc ), combinotl with tho 
piosenco of many solcheis dischaiged after tho great war, 
led to tho gloat Peasant Ilovolt (1653) in tho territories of 
Born, SoloLhurn, Lucerno, and Basel, interesting lustoii- 
cally as being tho first iiopular rising since tho old days of 
the 13th and 14th contunes, and bccauso icinimsconccs of 
legends connected with those times led to tho appoaranco 
of the “threo Tells,” who greatly sturod up tho people, 
Tho using was put down at tho cost of much bloodshed, 
hut tho demands of tho peasants wore not granted Yet 
during this period of political powoilossucss a Swiss 
literature fiist arises Gessnei and Tsohndi in tho IGth 
century are succeeded by Scheuchzor, Haller, Lavator, 
Bodmer, Da Saussuro, Eousseau, J vou Muller, tho taste 
for Swiss travel is stimulated by tho publication of Ebol’s 
guide-book, based on tho old Dijkamj industry throve 
greatly The rosidenco of such brilliant foreign writers 
as Yoltauo and Gibbon within or close to the territories 
of the Confederation helped on this romaikablo intellectual 
revival Political aspirations wcio not, however, wholly 
crashed, and found their centre in tho Holvotic Society, 
founded in 1762 by Balthasar and others 
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The Coafedeiation and Trance had been closely con- 
nected for so long that the outbreak of the French 
Eevolution could not fail to affect the Swiss The 
Helvetian Club, founded at Paris in 1790 by seveial exiled 
Vaudois and Freihuigers, was the centre from which the 
new ideas weie spread in the western part of the Con- 
fedeiatiou, and usings directed or stiried up In 1790 
Lower Wallis rose against the oppressive rule of the upper 
districts, in 1792 Poiientniy defied the prince-bishop of 
Basel, despite the imperial tioops he summoned, declared 
the “Eauracian” republic, and thiee months later became 
the French department of the Mont Terrible , Geneva was 
only saved (1792) fiom Fiance by a foice sent from 
Zurich and Bein , and the massacie of the Swiss guard at 
the Tuileries on August 10, 1792, aroused intense indigna- 
tion The rulei s, however, unable to enter into the new 
ideas, contented themselves with siippiessing them by 
foice, eg , Zuuch in the case of Stafa (1795) St Gall 
managed to fiee ikelf fioni its abbot (1795-97), but 
the Leagues of Rhoetia so oppiessed then subjects in the 
Yaltellme that m 1797 Bonaparte (after conquering the 
Milanese from the Austuans) joined them to the Cisalpine 
republic The diet was distracted by paity struggles, and 
the fall of the old Confederation was not far distant The 
rumouis of the vast treasures stoied up at Bern, and the 
desiie of securing a bulwark against Austiian attack, 
specially turned the attention of the Directory towards 
the Confederation, and this was titihzed by the heads of 
the refoim paity in the Confederation, — Ochs, the burgo- 
master of Basel, and La Harpe, who had left his home in 
Valid through disgust at Bernese oppression, both now 
wishing for aid fiom outside in oidei to free then land 
from the lule of the oligaichy Hence, when La Ilarpe, 
at the head of twenty-two exiles from Vaud and Freibmg, 
called (Novenibei 20, 1797) on the Diieetoiy to protect 
the liberties of Vaud, which Fiauce by the treaty of 1565 
was bound to guarantee, his appeal found a ready answei 
In 1798 French tioops occupied Muhlhausen and Bienne 
(Bid), as well as those paits of the lands of the prince- 
bishop of Basel (St Inner and the Munstertlial) as regards 
which he had been since 1579 the ally of the Catholic 
membeis of tho Confederation Another army enteied 
Vaud (February 1798), when tho “Lemanic republic” 
was proclaimed, and the diet bioke up in dismay without 
taking any steps to avert the coming storm Brune and 
his army occupied Freiburg and Solothinn, and, after 
fieice fighting at Heueneck, enteied (March 5) Bern, 
deserted by hei allies, and distracted by quariels within 
With Bern, the stronghold of the aiistociaticjiaity, fell the 
old Confedeiation The Eevolution tnumphed throughout 
the Confederation Brune, on March 19, put foith a won- 
derful scheme by which tho Confederation with its “asso- 
ciates ” and “ subjects ” was to be split into thiee republics 
— the Tellgau (te, the Forest distncts), the Ehodamc 
(t e , Vaud, Wallis, the Bernese Oberland, and the Italian 
bailiwicks), and the Helvetic (te, the noith and east 
portions), but the Directory disapproved of this (March 23) 
and on March 29 tho Eelvotic republic, one and indivis- 
ible, M'as proclaimed This was accepted by ten out of 
the thirteen members of the old Confedeiation, as well as 
the constitution drafted by Ochs By the new scheme 
the territories of the Everlasting League were split up into 
twenty-three (later nineteen, Ehmtia only coming in in 
1799) administrative districts, called “cantons,” a name 
now officially used in Switzerland for the first time, though 
it may be found employed by foreigners m the French 
treaty of 1462, in Oomines and MachiaveUi, and in the 
treaties of Westphalia (1648) A central Government was 
set up, with its seat at Lucerne, comprising a senate and 
a groat council, together forming the legislature, with an 
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executive of five directors chosen by the legislature, and 
having fonr ministers as suboidmates or “chief secretaries ” 

A supreme court of justice was set up , a status of Swiss 
citizenship was recognized , and absolute freedom to settle 
m any canton was given, the political “ communes ” being 
now composed of all residents, and not merely of the 
burghers For the fiitst time an attempt was made to 
oigamzethe Confedeiation as a single state, but the change 
was too sweeping to last, for it laigely ignored the local 
patriotism which had done so much to cieate the Con- 
federation, though more recently it had made it politically 
poweiless The three Forest distucts lose in rebellion 
agaiiibt the invaders and the new constitutions which 
destroyed their ancient prerogatives, but the valiant 
resistance of the Schwyzers, under Alois Eeding, on the 
heights of Morgaiten (April and May), and that of the 
IJnterwaldners (September), were put down by French 
armies The proceedings of the French, howevei, soon 
turned into disgust and hatred the joyful feelings with 
which they had been hailed as hberators Geneva was 
annexed to France (1798) , Gersau, after an independent 
existence of over 400 years, was made a meie district of 
Schwyz, immense fines weie levied and the treasury at 
Bern pillaged, the land was treated as if it had been 
conquered The new republic was compelled to make a 
veiy close offensive and defensive alliance with France, and 
its directors weie practically nominated from Tans In 
1799 Zurich, the Forest cantons, and Ehsetia became the 
scene of the struggles of the Austrians (welcomed with 
joy) agamst the French and Eussians The manner too 
m which the leforms were earned out alienated many, 
and, soon aftei the Diiectory gave way to the Consulate in 
Pans (18 Biumaiieoi Hovembsi 10, 1799), the Helvetic 
directory (January 1800) was replaced by an executive 
committee 

The scheme of the Hohetic lepublic had gone too far Tie 
m the diiection of centialization, but it was not easy 
find the happy mean, and violent discussions went 
between the “unitary” (headed by Ochs and La Harpe) 
and “fedeiahst” parties Many drafts were put forward, 
and one actually submitted to but rejected by a popular 
vote (May 20, 1803). In July 1802 the French tioops 
were withdrawn fiom Switzerland by Bonaparte, osten- 
sibly to comply with the treaty of Amiens, really to 
show the Swiss that their best hopes lay in appealing to 
him The Helvetic Government was gradually driven 
back by armed force, and the federalists seemed getting 
the best of it, when (October 4) Bonapaite offered himself 
as mediator, and summoned many of the chief Swiss 
statesmen to Fans to discuss matters with him (the 
“Oonsulta”— December 1802) He had long taken a 
very special interest in Swiss matters, and in 1802 had 
given to the Helvetic republic the Fnckthal (ceded to 
France in 1801 by Austria), the last Austrian possession 
within the borders of the Confederation On the other 
hand, he had made (FTovemher 1802) Wallis into an inde- 
pendent republic In the discussions he pointed out that 
Swiss needs required a federal constitution and a neutral 
position guaranteed by France Finally (February 19, 
1803) he laid before the Oonsulta the Act of Mediation 
which he had elaborated, and which they had perforce to 
accept — a document which formed a new departure in 
Swiss history, and the inffuence of which is visible in the 
present constitution 

Throughout, “Switzerland” is used for the first time 
as the ofiicial name of tho Confederation The thirteen 
members of the old Confedeiation before 1798 are set up 
again, and to them are added six new cantons, — two (Sfc 
Gall and Graubunden or Grisons) having been formerly 
“ associates,” and the four others being made up of the 
XXII. - 100 
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subject lands conqueied at diffeient times, — ^Aargau (1415), 
Thurgau (1460), Ticino or Tessin (1440, 1500, 1612), and 
Vaud (1536) In the diet, six cantons which had a 
population of more than 100,000 (viz, Bern, Zurich, 
Yaud, St Gall, Graubunden, and Aargau) were given two 
votes, the others having but one apiece, and the deputies 
were to vote freely within limits, though not against then 
instructions Meetings of the diet were to be held 
alternately at Tieiburg, Bein, Solothurn, Basel, Zurich, 
and Lucerne, — the Government of each of these cantons 
becoming, by virtue of the presence of the diet, the 
executive of the Confedeiation, its chief magistrate being 
named tbe “landamman of Switzerland” The “lands- 
gemeinden,” or popular assemblies, weie restored m the 
demociatic cantons, the cantonal governments in other 
cases being m the hands of a “great council” (legisla- 
tive) and the “small council” (executive), — a property 
qualification being requued both for voters and candidates 
No canton was to form any political alliances abroad or 
at home The “communes” weie given laigei political 
rights, the burghers who owned and used the common 
lands becoming moie and more puvate associations 
There was no Swiss burghership, as in 1 798, but perfect 
libeity of settlement in any canton Theie were to be no 
privileged classes or subject lands A very close alliance 
with Liance (on the basis of that of 1516} was concluded 
The whole constitution and organization were far better 
suited for the Swiss than the mote symmetiical system 
of the Helvetic lepublic, but, as it was guaranteed by 
Bonaparte, and his influence was predominant, the whole 
fabric was closely bound up with him, and fell with him 
Excellent m itself, the constitution set forth m the Act of 
Mediation failed by reason of its setting 
Thepaat I’or ten years Switzerland enjoyed peace and prosperity 
of 1816 under the new constitution Pestalozzi and Eollenbeig 
worked out their educational theories, K Eschei of Zurich 
embanked the Liuth, and was thence called “von derLinth”, 
the central Goveinment prepared many schemes for the 
common welfare On the other hand, themedrator (who 
became emperor in 1804) lavrshly expended hrs Swiss 
troops, the number of which could only be kept up by a 
legulai blood tax, while the “Boilm deciccs” raised the 
price of many ai tides In 1803 the pniicipality of 
Neuchlitel was given to Marshal Boilhieij Tessin was 
occupied by French troops from 1810 to 1813, and in 
1810 Wallis was made into the department of the Sim- 
plon, so as to secure that pass At home, the liberty of 
movrng from one canton to another (though given by 
the constitution) was, by the diet in 1805, rostiictcd by 
requiring ten years’ lesidence, and then not granting 
political rights in the canton oi a light of profiting by the 
communal property As soon as Napoleon’s power began 
to wane (1812-13), the position of Swutzeiland became 
endaiigeied Despite the personal wishes of the czai (a 
pupil of La Harpe’s), the Austiians, supported by the 
reactionary party lu Switzerland, and wifliout any real 
resistance on the part of the diet, as well as the Eussian 
troops, crossed the frontier on December 21, 1813, and a 
few days later the diet was induced to declare tho abolition 
of the 1803 constitution, guaiantecd, like Swiss neutrality, 
by Napoleon Bern headed tho party which wished to 
restore the old state of things, but Zmich and the majority 
stood out for the nineteen cantons The powers exercised 
great pressure to bring about a meeting of deputies from 
all tho nineteen cantons at Zurich (Apiil 6, 1814, “ the 
long diet”), hut party strife was so bittoi that many 
questions had to bo lef erred to the congress sitting at 
Vienna. The congress decided (March 20, 1815) that 
Wallis, NeuchMel, and Geneva should be raised from tho 
sank of “associates” to that of full members of the 
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confederation (thus making up the familiar twenty-two), 
and as compensation gave Bern the town of Bienne (Biel) 
and all (save a small bit which went to Basel) of the 
territoiies of the pimee-bishop of Basel (“the Bernese 
Jura”), but the Yaltellme was giauted to Austria, and 
Muhlhausen was not fieed from France 

The diet accepted this decision, and on August 7, 1815, 
the new constitution was sworn to by all the cantons save 
Nidwald, tho consent of which was only obtained by 
armed force, a delay foi which she paid by seeing Engel- 
beig and the valley above (acquired by Nidwald in 1798) 
given to Obwald By the new constitution the sove- 
reign rights of each canton were fully recognized, and a 
return made to the lines of the old constitution, though 
there weie to be no subject lands, and political rights 
were not to he the exclusive piivilege of any class of 
citizens Each canton had one vote m the diet, where' 
an absolute majority was to decide all matters save foreign 
affaiis, when a majority of ihiee-fourths was loquiied. 

The management of cunent business, &c , shifted eveiy 
two years between the Goveinmonts of Zuiicli, Bern, 
and Lucerne (tho thieo “Voioito”) The monasteues 
were guaranteed in then lights and privileges , and no 
canton was to make any alliance contiary to the lights 
of tho Confedeiation oi of any other canton Provision 
was made foi a fedeial aimy Finally the congiess, on 
November 20, 1815, placed SwiLzciland and parts of 
North Savoy (Chablais, Faucigny, and part of tho Ocrie- 
vois) undei tho guaiantec of tho gicat powcis, who 
engaged to maintain then neutiality, thus fioomg Swit- 
zerland from her 300 yeais’ subservience to Fiance, and 
compensating in some dcgico for tho loactionaiy natuio 
of the new Swiss constitution when compared with that 
of 1803 

V The cities at once scouicd foi tliomsolvos ni the Attempts 
cantonal gi eat councils an ovei whelming reprosentatioii 'it rofoim 
ovei tho neighbouring country districts, and tho agreoniont 
of 1805 as to migration from one canton to auotlioi was 
renewed by twelve cantons For some timo there was little 
talk of reforms, but m 1819 tho ITelvctic Society dolinitoly 
became apolitical society, and the loundakon in J821 of 
tho Maiksraon’s Association enabled men lioni all can ions 
to meet togelhci A few cantons (notably Tossiii) wore 
beginning to make icfoims, when tho inlluonco of the July 
lovolution (1830) m Pans and tho swooping chaugos in 
Zurich led tho diet to declare (l)ocoinboi 27) that it 
would not mtcrfoio with any reforms of cantonal con 
stitutions provided they wcio in agrocincnt with tho pact 
of 1815 Hcnco for tho next few years groat ackvity>in 
this dnection was displayed, and most of tho can ton, s 
rofoimed thom&olvc.s, save tiro mo.sl conservative {e(f, 

Dri, Glarus) and tiro advanced who needed no changes 
(cc/., Genova, Giaiibundon) Provision was always made 
for revising tlieso constitutions at fixed intervals, for tho 
changes were not felt to bo final, and seven cantons— 

Zuuch, Born, Lucerne, »Solotliurn, frit Gall, Aargau, and 
Thuigau— joined togothor to guarantee then now freo 
constitutions (Sioboner Concordat of Maicb 17, 1832) 

Boon after, tho question of revising tiro federal pact was 
brought forward by a largo majority of cantons in tho diet 
(July 17), whereon, by tho league of Bamcn(Novomboi 1 4), 
the three Forest cantons, with Ncuchfitel, the city of Basel, 
and ¥01113, agrood to maintain tho pact of 1815 and to 
protest against tho separation of Piasol in two halves (for 
in tho reform struggle Schwyz and Basel had been split 
up, though tho split was permanent only in tho latter- 
case) A draft consiiiiition providing for a federal 
administration distinct from tho cantons could not secure 
a majority in its favour , a reaction against reform sot in, 
and the diet was forced to sanction (1833) the division of 
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Basel into the "city” and "country” divisions (each with 
half a vote in the diet), though fortunately m Schwyz the 
quariel was healed Religious quarrels further stirred up 
stiife in connexion with Aaigau, which was a canton where 
religious parity prevailed, later in others In Zurich the 
extieme pretensions of the radicals and freethinkers (illus- 
trated by offering a chan of theology m the university to 
Strauss because of his recent Life of Jesus) brought about 
a great reaction in 1839, when Zurich was the “ Vorort” 
In Aargau the parties vreie very evenly balanced, 
and, when in 1840, on occasion of the revision of the 
constitution, the radicals had a popular majority, the 
aggrieved clerics stirred up a revolt (1840), which was put 
down, but which gave their opponents (headed by A 
Keller) the excuse foi carrying a vote in the great council 
to suppress the eight monasteries in the canton This 
was flatly opposed to the pact of 1815, which the diet by 
a small majoiity decided must be upheld, though after 
many discussions it detei mined (August 31, 1843) to 
accept the compromise by which foui only were to be 
suppressed, and declared that the matter was now settled 
On this the seven Catholic cantons — Un, Schwyz, 
Unterwalden, Lucerne, Zug, Fieibiug, andWalhs — ^formed 
(September 7, 1843) a "Sondeibund” or separate league, 
which (Febiuaiy 1844) issued a manifesto demanding 
the leoponmg of the question and the lestoiation of all 
the monasteiies Like the ladicals m former }ears the 
Catholics went too fai and too fast, for in Octohei 1844 
the cleiical paiiy in Lucerne (m the majority since 
1841, and favouiiug the reaction in Wallis) officially 
invited in the Jesuits and gave them high posts, an act 
which cieatod all the more sensation because Lucerne was 
the " Vorort ” Twice (Decembei 1844 and March 1846) 
parties of Free Lances tiied to captme the city In 
December 1845 the Sondeibund turned itself into an 
aimed confedeiation, ready to appeal to war in defence 
of the lights of each canton The ladicals earned Zunch 
in 1815 and Bern in 1816, but a majouty could not be 
scciuodin the diet till Geneva (Octobci 1810) and St Gall 
(May 1847) wore won by the same paity On July 20, 
1847, the diet, by a small majouty, declared that the 
Sondeibund was contraiy to the federal pact, which on 
August IG it was resolved to revise, while on September 3 
it was decided to invito each canton to expel the Jesuits 
Most of tho great powers favoured the Sondeibund, but 
England took the contrary view On October 29 the 
deputies of the unyielding cantons left the diet, which 
oiclered on November 4 that its decree should be enfoiced 
by arms The war was short (November 11-29), mamly 
owing to tho ability of Dufour, and the loss of life iiiflmg 
One after another the rebellious cantons were foicecl to 
surrendei, and, as tho Pans revolution of February 1848 
occupied all the attention of tho great powers (who by 
tho constitution of 1816 should have been consulted lu 
the revision of the pact), the Swiss weie enabled to settle 
their own affairs quietly Schwyz and Zug abolished their 
" landsgemcinden,” and the seven were condemned to pay 
the costs of the war (ultimately defrayed by subscription), 
which had been waged lather on religious than on strict 
particulanst or states-rights grounds The diet meanwhile 
debated the draft constitution drawn up by Kem of Thui- 
gau and Druey of Vaud, which m the summei of 1848 
was accepted by fifteen and a half cantons, the minoiity 
consisting of the three Forest cantons, Wallis, Zug, Tessin, 
and Appenzell (Inner Rhoden), and it was proclaimed on 
September 12, 

Constik- The new constitution inclined lather to the Act of 

tion of Mediation than to the system which prevailed before 1798 
A status of " Swiss citizenship ” was set up, closely joined 
to cantonal citizenship a man settling in a canton not 


being his biithplacegot cantonal citizenship after two years, 
bnt was excluded from all local rights in the " commune ” 
where he might leside A federal oi central Government 
was set up, to which the cantons gave up a ceitain part 
of their soveieigu rights, letaming the rest The federal 
legislature (or assembly) was made up of two houses— the 
council of states (Stands Rath), composed of two dejmties 
fiom each canton, whether small or greaR (44 m all), and 
the national conned. (National Rath), made up of deputies 
(now 145 in number) elected for tbiee years, m the propor- 
tion of one for eveiy 20,000 souls or fraction over 10,000, 
the electois being all Swiss citizens The federal council 
or executive (Bundesrath) consisted of seven members 
elected by the federal assembly , they are jointly respon- 
sible for all business, though foi sake of convenience theie 
aie various departments, and their chaiiman is called the 
piesiclent of the Confederation Tiie federal judiciary 
(Bundesgericht) is made up of eleven members elected by 
the federal assembly foi three years , its jurisdiction is 
chiefly confined to civil cases, m which the Oonfedcration 
IS a paity (if a canton, the federal council may lefei the 
case to the federal tribunal), but takes m also great 
political crimes, — all constitutional questions, however, 
being reserved for the federal assembly A federal 
university and a polytechnic school were to be founded , 
the lattei only has as yet been set up, and is fixed at 
Zuiich All mihtaiy capitulations were foibidden m the 
futuxe Every canton must treat Swiss citizens who 
belong to one of the Chiistian confessions like then own 
citizens, for the right of free settlement is given to all 
such, though they acquired no rights m the " commune ” 

All Christians weie giiaianteed the exercise of then reli- 
gion, but tho Jesiutb and similar religious otders weie 
not to be leceived in any canton German, Fieneh, and 
Italian weie recognized as national languages 

The constitution as a whole marked a great step 
foi wards, though veiy many lights weie still reserved 
to the cantons, yet thcie was a fully organized contial 
government Almost the fiist act oi the fedeial assembly 
was to exercise tho power given them of deteimming the 
home of tlio federal authorities, and on November 28, 

1848, Born was chosen, though Zurich still ranks as the 
first canton in the Confedeiation 

By this caily settlement of disputes Switzerland was 
protected fiom the general revolutionary movement of 
1848, and in latei years her political history has been, 
uneventful, though she has felt tho weight of the great 
European crisis m industrial and social matters 

The position of Ncuchtttel, as a member of tho Con- Events 
federation (as rcgaids its goveinment only) and as 
puucipahty ruled by the king of Prussia, whose rights had 
been expressly recognized by the congress of Vienna, was 
unceitain She had not sent troops in 1847, and, though 
in 1848 theio was a revolution there, the prince did not 
recognize the changes Finally, a royalist conspiracy in 
Septeinbei 1856 to undo the woilc of 1848 caused great 
excitement and angei in Switzerland, and it was only by 
the mediation of Napoleon III and the other poweis that 
the prince renounced (1857) all his lights, save his title, 
which his successor (the German emperor) has also dropped 
Since that time NenchS,tel has been an ordinary member of 
the Confedeiation In 1859-60 the cession of Savoy (part 
of it neutralized in 1816) to France aroused considerable 
mdignation, and in 1862 the long-standing question of 
frontiers in the Yall6e de Dappes was finally arranged 

’ Tlie meilod of eleotiou and lengtTa of term of office were left to 
the cantonal Governments, at present (1887), la eleven cantons (or 
half cantons) the people, in fomteen. the “gieat council, ” elect, 
twelve elect foi one yeai and twelve foi tluee, Wallis holding to 
the mean of two years 
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witli Fiance In 1871 many Frencli refugees, especially 
Bourbaki’s army, were most hospitably leceived and 
sheltered The growth of the Old Catholics after the 
Yatican council (1870) caused many disturbances in 
western Switzerland, especially in the Bernese Jura The 
attack was led by Bishop Lachat of Basel, whose see was 
suppressed by several cantons m 1873 The Old Catholics 
have been recognized by nine cantons and the see of Basel 
set up again, though Bern does not lecogmze it The 
appointment by the pope of the abbe Mermillod as 
“ apostolic vicar ” of Geneva, which was separated from 
the diocese of Freiburg, led to Monseigneur Mermillod’s 
banishment from Switzerland (1872), but m 1883 he was 
raised to the vacant see of Freiburg and allowed by the 
federal authorities to leturn, though Geneva still refuses 
to recognize him Perhaps the latest event of importance 
to Switzerland was the opening of the St Gotthard tunnel, 
which was begun in 1871 and ended in 1880, by it the 
Forest cantons seem likely to regain the importance which 
was theirs in the early days of the Gonfedeiation 

From 1848 onwards the cantons continually revised 
their constitutions, always in a democratic sense, though 
after the Sonderbund Wai Schwyz and Zug abolished their 
“ landsgememde ” The chief point was the introduction 
of the refeiendum, by which laws made by the cantonal 
legislature may (facultative i efei endum) oi must (obligatory 
‘leferendtm) be submitted to the people for their approval, 
and this has obtained such general acceptance that Frei- 
burg alone does not possess the referend%m m eithei of its 
two forms, Tessin having accepted it in its optional form 
in 1883 It was therefore only natural that attempts 
should be made to revise the federal constitution of 1848 
in a democratic and centralizing sense, for it had been pro- 
vided that tho federal assembly, on its own initiative oi on 
the wiitteii request of 60,000 Swiss electors, could submit 
the question of revision to a popular vote In 1866 tho 
restriction of certain rights (mentioned above) to Christians 
only was swept away , but the attempt at final revision 
111 1872 was defeated by a small majority, owing to the 
efforts of the anti centralizing parly Finally, howevei, 
anothei diatt was bettci liked, and on April 19, 1874, tho 
new constitution was accepted by the people — 11] cantons 
against 7] (those of 1848 wiiliout Tessin, but with Fiei- 
burg and Lucerne) and 340,199 votes as against 198,013 
This constitution is that now in force, and is simply an 
improved edition of that of 1848 Tho federal tubunal 
(now of nine members only) was fixed (by fedeial law) at 
Xjausanne, and its jurisdiction enlarged, especially in con- 
stitutional disputes between cantons and tlio fodcial autho- 
rities, though jurisdiction in admimstiativo mattois (e q , 
educational, religious, election, commercial) is given to 
the federal council, a division of functions which is voiy 
anomalous, and does not woik well A system of fioo 
elementary education was set up, and many legulations 
made on ecclesiastical matteis A man settling m another 
canton was, after a lesiclence of tluec months only, given 
all cantonal and communal lights, save a share in tho 
common property (an ariangement which as fax as possible 
kept up the old principle that the “commune” is the tiue 
unit out of which cantons and tho Gonfedeiation aie built), 
and the membership of the “commune” can les with it 
cantonal and federal rights. The referendum was intro- 
duced in its “facultative” form, le, all federal laws 
must be submitted to popular vote on tho demand of 
30,000 Swiss electois or of eight cantons. If the revision 
of the federal constitution is demanded by one of the two 
houses of the fcdeial assembly or by 50,000 Swiss citizens, 
the question of revision must bo submitted to a popular 
vote, as also the diaft of the revised constitution, — these 
provisions, contained already iii the constitution of 1848, 


foiming a species of “ obligatory referendum ” It was sup- 
posed that this plan would lead to radical and sweeping 
changes , but as a matter of fact there have been (1874-86) 
about one hundred and seven federal laws and resolutions 
passed by the assembly, of which nineteen were by the 
lefei endum submitted to popular vote, thirteen being re- 
jected, while six only were accepted, — the rest becoming 
law as no was demanded There has been a 

very steady opposition to all schemes aiming at increased 
centralization By the constitutions of 1848 and 1874 
Switzerland has ceased to be a mere union of independent 
states joined by a treaty, and has become a single state 
with a well-organized cential Government, to which have 
been given ceitain of the lights of the independent 
cantons, but inci cased centralization would destroy the 
whole charactei of the Gonfedeiation, in which tho can- 
tons aie not administrative divisions hut living political 
communities Swiss history teaches us, all the way 
through, that Swiss liberty has been won by a close union 
of many small states, and we cannot doubt that it will be 
best preserved by the same means, and not by obliteiating 
all local peculiarities, nowlieie so striking and nowlieie so 
histoiically important as in Switzerland 
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1474 Evci lasting Compact 
1476 Giansoii and Moiat 
1481 Compact of Staiiz 
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1513 ThoTlmteen complete 
1516 Alliance with Fiance 
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Empiie 

1798 Tho Helvetic Republic 
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Gtiwal Avlhontxes —T<a the emly lilstoiy, thovvoilvs ot Ilubu, Ililllet, ami 
Von Wyss ('?eo li'ti) may be oonsulled, foi geneiul political lilvtmy Ihoso of 
Daguot, Daiiclllkoi (hugs and small voi aious), lloiuio umllhyn, Oeohsll, Slilcklci, 
Yulhemin, and, foi constitutional histoiy, those of Blmnoi, Bluntsolih, lluhs, 
Meyti, and Oielli Of those named, tlie vvoiks of lUlliet, Uandllkei (the 
small veision), Sludvlei, Dubs, and Oiclh niobest suited foi foielgn icadtis 
Books on lotal hlsloiy and on special pciinds abound, and many veiy valuable 
essays aio liiddin in tbo pubheutions of tho nuincious cantonal hlstoiknl 
societies Of modem English moiks lolatnig to SwU/oiiand the most nofo- 
vvoithy aio (J Giotc, Seven Jetteis coiiceitmig the Pohlics of Smtzeiland fthci 
Soiidtibuiid Wai of 1817] (oiigiiiiilly publislu'd 1817, lepiliited ll’k), nml I 
A I'lccmaii, “ llovlow of Kiik's ‘ Chiulcs tho Hold,’ " in Ihstoi iial ilssoys, Hist 
soues, 1872, pp .W')-370, and //isfoi iral Geoff) aph]/ of A'ui ope, IhHl llio gioal 
irixlo} iK/t Off) (iphisUiet Athix lit) Si/ncexz, by Vogellii, Meyei von luumiui, and 
Von Wjss (/until, 1870), Is almost indispensable to any soiinus studuni of Hnlss 
hlsloiy Goistoi's sinull maps aio appended to Oechslls histoiy, iiml also pu(). 
lisliod sopuiately (\V ABO) 


Paut III — Lixihratubu 

It can hardly bo said of Svvitzoiland that slio possossea 
a tiuly national litoiatuio >Sho has alitoiaturo 311 French 
and a litoiaturo in German, but those literatures are not 
the expression of a common intullccLual life, for the 
Gorman and Fionoli cantons have always boon to some 
extent dominated by different ideas and sympathies 
Political union has been only in part associated with tho 
deeper union which 1 elates to purely ideal interests 
Even tho difToronco between tho French and the Gorman 
literatures of Switzerland docs not give a complete con- 
ception of the diversity of thought and seiitimont which 
exists 111 tho country KSwitzerland has also piodiiccd 
Italian writers and writers who use tho Bomansch dialect 
of the Orisons Tho Romansch and Italian blanches of 
her literature are not, however, sufliciently important to 
deserve more than passing notice 

During tho struggles against the Ilapsbiirgs tho mem- 
bers of the Gonfoderation woio too seriously occupied in 
defending their political rights and in adding to their 
territory to bo very eager for the satisfaction of intellectual 
needs They produced some vigorous war songs, but m 
other respects they were content with such literature as 
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might happen to reach them fiom neighbouring countries 
At the time of the Eeformation there was much intel- 
lectual activity in Switzerland, but it related chiefly to the 
contioversy of the Piotestants with the Church ot Eome^ 
and Zwmgli, Bullmger, and the other Refoimers of the 
Geiman cantons were not, like Luther, wise enough to 
write impoitant tieatises m the language of the people 
They wrote chiefly in Latin, reserving the use of Geiman 
fci seimons and hymns One good writer of this peiiod 
whose interest was not confined to theology was Fian^ois 
Bonnivard, who, although a native of Savoy, had, as 
piior of the monasteiy of St Victoi, been associated with 
Geneva before the Reformation He uas one of the most 
lesolute of those who opposed the ambition of Charles 
III , duke of Savoy , and it is he whose suffeimgs m the 
service of his adopted coiintiy have been immoitalized by 
Byion m “ The Piisoner of Chilion ” After his release fiom 
imprisonment lie became a Protestant, and Vnotein French 
several unpoitant books, the chief of which is his G/won- 
iques ck Ge>teve This work is wiitten in a bright and 
animated style, and is especially valuable for its account 
of events with which the authoi himself was connected 
Another vigoious writer of the 16th century was ZEgidius 
Tschudi, who remained loyal to the Roman Church He 
devoted himself with enthusiasm to the study of liistoiy 
The only result of his labours given to tbe woild m bis 
lifetime was Die malt mhliaftig alpiscti Rhvtia, but 
sevcial other woiks have since been published, the most 
impoitant being lus Chomcon Heheticim and lus Empt- 
iJiluisiel m vet schedenen Alteitkumein 

Aftai the Refoimation a respect foi learning was main- 
tained by the univeisity of Easel, the Carohnum of Zuiicli, 
and various other educational institutions in the leading 
towns of the Confsdeiation , but for a long time Switzer- 
land took little part in the bteiaiy movement of Emopo 
Theology was still generally thought to be the only 
subject worthy of study by serious minds, and theologians 
continued to write their books in Latin (as, for example, 
C Gcssnci of Zurich) In this lespect then example was 
followed by men of science In the few instances in which 
soholais belonging to Goiraan cantons wished to ajipeal to 
readcis who were not specialists, they wioto in French, for 
Switzerland was so intimately associated in politics with 
Fiance that tiro Fiench language was spoken by the edu- 
cated classes m all parts of the country Fiench liteia- 
turc was the only modem literature of which they had any 
real knowledge 

Early in the IStli centuiy there were many signs of an 
uitellcctual awakening both m the Geiman and m the 
Fiench disiiicts The literary activity manifested in the 
German cantons was indiiectly connected with the fact 
that they had been gradually acquiring a stiongci sense 
of political independence They had been alienated from 
Franco by the airogance of the French Government^ and 
had been forced to consider whether it might not be 
possible for Switzerland to defend her own interests with- 
out foreign patronage Here and there scholais began to 
interest themselves in Swiss history, and to take pride 
in the achievements of the forefathers of the republic, 
and, in pioportion as patriotic sentiment increased, 
thoughtful meu became less mebued to take all tbeir ideas 
fiom tbe country to which alone they bad hitherto looked 
for intellectual guidance They studied with greater 
earnestness the bteratmes of Greece and Rome, and some 
of them turned to English liteiatuie, vith which they bad 
not up to this time bad tbe slightest acquaintance These 
influences gave a powerful impetus to the best aspirations 
of the Geiman population of Switzerland, and it was not 
in literature only that important results were achieved 
Members of the family of Beinoulli at the university of 
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Easel had alieady been doing great work m mathematics 
and now the fame of Switzerland as a countiy favourable 
to the development of science was extended by many 
mvestigatois, the best known of whom were Euler, Hallei, 
Scheuchzei, and Muralt 

The writei who fiist gave expression to the most Bodmei 
cliaiacteusfcic bterary conceptions of bis time m Switzer- and 
land was J J Eodmer, a native of Zuucb He was a 
good classical scholar, and in youth had made himself ® 
famihar with some ot the masterpieces of English, French, 
and Italian literatme In 1721, in association with his 
fiiend Breitmger, a learned Protestant clergyman la 
Zuuch, he began to issue tbe Dihcw se dei Mnlei , written, 
in imitation of tbe stjle of tbe English essayists In this 
peiiodical tbe two friends criticized freely tbe works of 
some popular German veisifleis, and they wrote with sa 
much foice and confidence that they soon exercised con- 
siderable influence not onlym Switzerland but in Germany. 

When the value of then woik was beginning to be 
lecogmzed, a high place was taken among Gorman men 
of letteis by Gottsebed, a professor at Leipsic He was 
an ardent admiiei of tbe classic diama of France, and 
gatbeied aiound him a number of enthusiastic disciples, 
known as the Saxon school Foi some time be was on 
fuendly terms with the Swiss critics, with whom be agreed. 

Ill condemning the wild extravagance of Lohenstem and 
his imitators But when Bodmei and Breitmger went on 
to praise English liteiature, and to call attention especially 
to the splendid qualities of Milton, Gottsohed denounced 
their opinions as utterly false and misleading The result 
was that a bitter contioversy bioke out between the Saxoa 
and Swiss schools, Bodmei and Bieitmgei presenting aa 
elaboiate statement of ciitical doctime, the former la 
Vbm Wundeibaten in der Poem (1740), the latter in 
Ki liiscJie Dvdithmt (1740) The contioversy was followed 
with gieat interest by many leadeis, and, although it was 
by and by almost forgotten, it helped to prepare the 
way for the outbuist of German liter atuie begun by 
IQopstock, Wieland, and Lessing The theories of all the 
combatants were to some extent crude and even grotesque, 
but Bodmei and Breitmger did excellent service by the 
vigour with which they protested against the notion that 
poetry is merely the work of the understanding acting m 
subjection to ugid rules, and by their enthusiastic appie- 
ciation of great English writers Bodmei also opened fresh 
sources of inspiration by editing a pait of tbe Nihdmg&n.- 
hed and some poems of the Minnesinger, — ^undei takings m 
which he anticipated the labours of the Romantic school. 

He wrote an epic, tbe Noackide, and several dramas, but 
bis work as a poet is feeble and unimportant in compari- 
son with bis achievements as an editoi and ciitic 

A von Haller, who made bis fame chiefly as a man of ITallei 
science (see vol xi p 396), lanked in liteiatuie also 
among the foremost men of bis day liis poems aie too 
diiectly didactic to give much pleasuie to modern readeis, 
but in some of them — especially Die Alpm — iheie are 
passages of sinking force and beauty Haller knew the 
Alps not merely fiom books but by having visited them, 
and to him belongs tbe credit of bavmg revealed that they 
appeal powerfully to the imagination, and of having asso- 
ciated them with great thoughts and aspirations He 
wrote several prose romances, but outside of Switzerland 
these works, which had many readers at the time of their 
pubbcation, are now practically forgotten 

A Swiss water of the 18th century who, as a poet, Gessner 
became more famous even than Haller was Solomon 
Gessner At Berlin and Hamburg be came under the 
influence of Ramler and Hagedorn, and after his return 
to bis native town Zurich, where he lived as an artist, he 
published a series of idyllic poems which excited universal 
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admiration The most popular of his writings was his 
prose idylj Der Tod AleVs (1758) This work was tians 
lated into many languages, and was received with not less 
favour in Germany, France, and England than in Switzer- 
land There is not much serious thought in Gessner’s 
works, and his sentiment sometimes degenerates into senti- 
mentalism, but a permanent place is secured foi him in 
literature by his simple, lucid style and by the dehcate 
grace of his sketches of ideal sceneiy These qualities were 
warmly appreciated by Lessing and after ivards by Goethe 
Saks- Of the German Swiss poets who were born aftei Gessnei 
Saewia become famous the best were J G Salis-Seewis and 
J M listen Salis-Seewis was acquainted with Goethe, 
Schiller, Heidei, and Wieland, but he was not so much 
influenced by them as by a gieatly infeiior poet, Matthison, 
whose ideas and methods closely resembled his own 
There is little vaiiety of sentiment m the poems of Salis- 
Seewis, but their uniformity of tone is prevented from 
being tiresome by his peifect smceiity and by the vividness 
listen of his diction listen wiote at least one song — “Fieut 
euch des Lebens ” — which became popular among Germans 
of all classes, but his most impoitaut writings were some 
clevei stones m the German dialect of Zurich 
Philosophy, in the strict sense of the term, was not 
profoundly studied in the Geimau cantons in the 18th 
century, but philosophical problems, especially those relat- 
ing to ethics, were discussed in a popular style by a good 
many more oi less able writers Of these wnteis one of 
Ziinmer- the most lenowned was J G Zimmeimann His chief 
mmx writngsare Uehe) die jSinsanikeit {1756) md Yom Natioiv- 
alstohe (1768) These woiks present a strange combma 
tion of cynicism and seutiraeutalism, hut they profoundly 
impressed Zimmeimann’a contempoianes, and were trans- 
Sulzer lated into most European languages J G Sulzer spent 
the greater part of his life in Beilin, where he was held in 
inucli esteem at the tune when Lessing was beginning to 
make a name as a cntis and dramatist His prmcipal 
woik IS his Allgeneine Theone der sclimen Ku%sie, in 
which he tried to present a complete exposition of the laws 
of ait, starting with the philosophical pnnciples of "Wolf, 
and combining them with ciitical doclimes deiived fiom j 
Enghsh and French wi iters His style is somewhat cold 

and formal, and to latei generations his governing 
Hirzel thoughts have seemed meagie and unfruitful II K | 
Hirzel wrote Das Tild ernes loaken Fatrioten (1767) and 
vauous othei woiks, in which he displayed a considerable 
power of expounding and illustiatmg great moral principles 
He 18 remembered chiefly, however, by a chaiming dcscrq> 
tion which he wrote of a day spent by Klopstock and him- 
self with some friends on the Lake of Zurich, — a day 
celebrated by Klopstock in one of the finest of his early 
liavater odes J K Lavatei made some leputation as a poet, but 
he owed his fame chiefly to his Fhpiognonitsche Frcigmentc 
(1776-78), in which he sought to develop the idea that 
the face presents a peifect indication of character, and that 
physiognomy may therefore be treated as a science. His 
notions are arbitraiy and rather mystical, but ho expressed 
them with so much vigoui and enthusiasm that he found 
Pesta many admirers and disciples J H Pestalozzi was a less 

lozzi pretentious but infinitely more useful writer than Lavater 

Early m life, mainly through the influence of Kousscau, ho 
became iinpicssed by the necessity of a radical change in 
the methods of popular education , and with splendid self- 
sacnfice he devoted his eneigies to the task of lealizmg his 
ideas and of inspiring othcis with a sense of their import- 
ance His wrilmgs— of which Lzenhard und Gertrud is 
the beat— aio not distinguished liy any remarkable literary 
qualities, but his theories made Ins name famous all over 
the civihzed world, and children in every good school may 
still be said to profit indirectly by his labours 


In the 18th centuiy the German cantons produced many 
writers on histoiicai subjects One of the most dis-Iselin 
tmguished of theta was I Iselin, who, m his Geschirliie der 
Mmchheit (1768), offeied suggestions akm to those which 
were aftei waids set foith with wider knowledge and deepei 
insight by Heider J H Tscbudi and J J Tschudi, The 
descendants of ^Egidius Tscbudi, also did much good woik Tsolmdis. 
as historians Greatei than any of these — the foiemost 
historical water of Switzerland — was J von Miillei, whose Mullei 
watmgs maiked an era in Geiman hteiatuie His master- 
piece IS his Geschdite der sclmeizensclien FJidgenossenschaft 
(1780) Mullei had not an adequate appieciatioii of the 
laws of evidence in historical inquiry, but he was inde- 
fatigable m leseaich, and no German histoiian of his time 
had so gieat a power of bringing out the significance of 
facts by Ins method of gioupmg them His style, although 
sometimes ohscuie and rhetoiical, was often made waini 
and glowing by his eagei love of freedom and justice 
The liteiaiy movement of the Fiench districts in the 
18th century had little direct relation with that of the 
German cantons It spiang chiefly from the influence of 
French refugees, who flocked in great uumbcis to western 
Switzeiland after the i evocation of the edict of Nantes 
The most energetic of the Fiench waters of Switzeiland in 
the first half of the 18th centuiy was Boiiiguct, the son of Boiugiiet. 
a refugee He travelled in Italy and Holland, and on his 
leturn to Geneva founded the FihliotMque Itahque, which 
a^jpeaied from 1729 to 1731 In carrying on this 
peiiodical, which extended to eighteen volumes, Bouiguot 
was aided by a good many Swiss writers — among others 
by Abiaham Buchat and Leys do Bochat of Lausanne 
Bourguot’s colleagues also coiitiihutod articles to French 
periodicals of a siimlai kind m Holland, three of wliich- 
ihe jBibhoi/ieque UmveiseUeet Iluiongue, the Sihhoi/dgue 
Ghoiste, and the Fibhotlidgue Anaemis et ^doderne — woio 
conducted by Joan le Olorc, a native of Geneva In 1732 
Bourguet started at NeucluUcl the Memire Sume, which 
went on until 17 8i and did much to stimulate tho intoiost 
of its readers in science, literature, history, and archmology 
The indefatigable cditoi and his colleagues did not con- 
fine tliorasclvcs to jouinalistic woik One of lus books— 

Ihazie des Fciu/adions-^wa& animpoitant contubution to 
j geology, andLoys do Bochat wrote a caioM book entitled 
[ Menmrci, CnUqties siii VJhstoiu Annenne de la 6'uuse 
Buchat was tho authoi of Ilisioire de la Jieformuiion de la 
Simse and of Dellces dc la Smssc Tho writings of 1. P Ciousaz 
do Crousaz, a fueiid of Bouigiict, display no remark- 
able quahtios, but two of thorn, his FJmmm of Pope’s 
Dssag on Mem and lus Gmimnlain on tho .samo poom, 
have some interest for English leadcis An English 
translation of tho Mxameii by Mrs Elizabeth Cartel was 
published in 1739, and led to tho intervention of War- 
burton, who considered it nccossaiy to piovo that tho JSssag 
was not in any way hostile to religion. 

During tho second half of tho I8tli century all Euiopo llouasora, 
was reading tho woiks of a Swiss writoi, by far tho most 
illustrious man of letters whom Bwitzorland has produced 
— J J Rousseau Ho moved civilized mankind by many 
a doctrine winch no ono now holds to be true, but lie 
owed his aslomshing uilluenco not so much to bus fallacies 
as to his passionate zeal lor tho rignts of the poor, to 
lus enthusiasm for tho free dovolopmeni of individual 
character, and to tlio power with winch ho rofloctod in his 
writings the beauty and tho splendour of tho external 
world Of his own happiness he made shipwrock , but, if 
we judgo his woik simply by tho practical results wliich 
sprang fiom it, ho was i)erhap.s tho greatest literary force 
of modorn times His family was of French origin, but it 
had been so long settled at Genova that it had become 
thoroughly Swiss, and to tins fact wore duo some of the 
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most striking characteristics of his genius Jree and 
republican Switzerland was the only Continental country 
whose institutions were favourable to the growth of the 
ideas with which Eousseau shook to its centre the political 
and social system of the 18th century 
Saussure Of the other French writers of Switzerland in this age 
the most eminent was perhaps H B de Saussure, who, in 
his Voyages dans Us Adpes (1776-79), piesented in a lucid 
and attiactive style the results of much caieful observar 
tion He was one of the founders of geology, and made im- 
portant contributions to several other sciences Another 
Bonnet distinguished scientific wiiter of this time was Charles 
Bonnet, the authoi of several valuable works on natuial 
histoiy and psychology His general conception of the 
order of the world he developed systematically in his 
Contemplation de la JVatme (1764) Much good work 
The De was also done by the brothers Da Luc, one of whom, Jean- 
Lncs Andr4 de Luo, gave in Letties sm? Quelgues Patties de la 
Suisse (1787) a very vivid picture of the physical, social, 
and political peculiarities of a portion of Switzerland 

Some clevei books weie wiitten by Madame de 
Mme de Charrihie, a native of Utieclit, who settled with her hus- 
band m the principality of Heuchdtel in 1771 Much 
interest was excited by hei lively Letties ilctites de 
Lausanne and by her Lettres Feuchdteloises, and both in 
Switzerland and in France there were many admirers of 
her Man Sentimental and of the corresponding work 
Letties de Misti ess Henley Samuel Constant, the father 
of Benjamin Constant, wrote Camille and some other 
loinances in the foim of letteis, and Contes Moraux, in 
the style of Marmontel, were written by J Senebier, who 
did better work as an investigator in physics and physio- 
logy 

In the second half of the IStli century there were in 
French Switzerland many ardent students of history 
Mallet One of the ablest of them was P H Mallet, who took as 
Ills special subject the antiquities of noithern Euiope, but 
wrote also woiks on the general histoiy of Denmark, 
Burangra Biunswick, and Hesse B6i anger was the authoi of a 
Lam Ilistoire de GmAve , and Lamboity, who had served as 
feecretary of soveial legations in Holland and Geimany, 
brought together in his Mhiiovres many interesting details 
about events of which he had personal knowledge A 
good history of Switzerland to the 17th century was written 
by De 'Watteville, and Philibert dealt with the same 
subject in a work entitled Les Ltivohtwns de la Haute- 
Allemagne, m which he biought the story down to 1468 
Haller G E von Haller wrote several excellent historical works, 
the most important of which was his JBMiothel der 
Sclmemi geschclite. 

Erom the latter part of the 18th century onwards French 
Switzerland has pioduced many influential writers, but 
they have been so intimately connected with France that 
their works properly belong to French literatuie Hecker, 
who played so great a part m France before the Eevolu- 
tion, was one of the greatest writers of his age on politics 
and finance , and his daughter Madame de Stael, whom, 
although she was born in Pans, Switzerland may also claim, 
stands in the front rank of women who have devoted them- 
selves to hteiature Her most brilliant work, Connne, was 
perhaps of less real importance than He I’Alkmagne, from 
which Frenchmen obtained for the first time authentic 
information as to the intellectual development of Germany 
B Oon- Benjamin Constant wrote a work on the source, forms, and 
stsuit history of religion , he was also the author of Adolphe, a 
romance, and adapted Schiller’s Wallenstein for the French 
stage. But his principal work is the collection of his 
JDiscours Prmonck h la Chamlre des D^Us, in which he 
eloquently defends, fiom many points of view, the prm> 
Sismoiidi. ciples of constitutional government. De Sismondi dis- 


[ played astonishing energy as a writer on history, literature, 
and pohtical economy, and it is still necessary for students 
of the subjects on which he wroi a to consult his works 
His Histm e des Frangais, although planned on too vast a 
scale, IS a wonderful monument of industry, learning, and 
hteraiy sbll, and not less valuable in their own way are 
his Eisioire de la Renaissance de la. Liberie en Itcdie and 
his De laLitteratwe du Midi deVEmope A Ymet, anVmet 
eminent Protestant theologian, produced a great impiession 
by his Discomjs sui Quelgues Sujets Rehgieuv and vaiious 
other theological works, which are fall of vigorous thought 
expressed m a clear, direct, and manly style Among 
Swiss novelists R Topffei, author of L' Heritage, Tiaveisk, Topffer 
and many other works, takes a distinguished place His 
early writings attiacted the attention of Goethe, who read 
them with pleasure, and Samte-Beuve, m praising Topffei ’s 
methods, gave utterance to the general opinion of educated 
Frenchmen The tin ee brothers Andre, Antoine Elisee, and The 
Joel Cheihnliez, and their sisters Adrienne and Madame Cher 
Tourte-Cheibuliez, were all well known writers , and Victor 
Cherbuliez, the son of Andrd, is one of the brightest and 
most feitile novehsts of the piesent daj in Fiance He 
commands respect also as a water on politics 

In the later literatuie of the German cantons there aie 
not so many famous names as in the latei literature of the 
French cantons Of a gioup of writers who connected the 
influences of the 18th century with those of the 19 th, J Albeitim 
B Albertmi was the most original , but he appealed to a 
comparatively small class He was a bishop in the chmch 
of the Moravian Biethren, and his poems give powerful 
expiession to the deeply religious sentiment of his sect 
A lomauce by J C Appeuzeller — Geitrud van Appen- 
(1813) — was so popular that it was translated into French, seller 
Dutch, and English , but it has not maintained the high 
place which was foi some time attributed to it JR Wyss 
Wyss edited the Alpmosen fiom 1811 for about twenty 
years, and for this periodical he wrote many poems, taking 
his subjects chiefly from Sviss history and legends Ho 
completed and published a stoiy begun by his fathei, Dei 
Scliww/eimhe Robinson, translations of which have been 
widely cnculated m Fiance, Spam, England, and America 
He also wrote “Rufst du, mem Vaterlaud,” the great 
national song of Switzerland A E Frohlicli was a good Brolilioli 
writer of fables, and J A Henne made a considerable Hennc 
reputation, not only as a poet but as the writer of a woik 
entitled Manethos, die Oiigvnes mserei' GeschicJde md 
Chronologie, m which he sought to prove the European 
origin of the Aiyan race T Meyer-Merian, author of the Meyer- 
well-known song, “Ichging so ganz alleine,” was also a^^erian 
vigorous dramatist Dramatic and lyrical poems of some 
power were written by T Bornhauser, but they were too Bom 
plainly intended to serve a pohtical paity to have per-Lausei 
manent significance A more poetical writer was B Eeber 
Reber, whose Pdder aus den Burgunder-Knegen present 
a senes of glowing pictures fiom one of the most splendid 
periods of Swiss histoiy 

All these writers were surpassed by Albert Bitzius, Bitziua 
known as Jeremias Golthelf from the title of his first 
book He was the vicar of Lutzelfluh, and for many years 
found ample scope for his energies m quiet works of 
benevolence Der Bauerspiegel, oder Lebensgeschchte des 
Jeremias GoUMf, published m 1836, when he was nearly 
forty years of age, at once made his name famous, and it 
was followed by Uli der Knecht, Uli der Packer, Leiden 
und Frenden ernes Schvlmeisters, and other powerful tales 
The charm of his writings sprmgs from the fact that t^y 
are an accurate representation of the thoughts, feelings, 
and habits of the people among whom he laboured 
Bitzius was a man of an ardent and impulsive temper, 
but a close observer, capable of penetrating far below the 
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surface of life, and endowed with a remarkable faculty 
of reproducing his impressions m striking imaginative 
pictures His style is often rough and caieless, but his 
artistic defects are never serious enough to inteiiupt the 
free development of his fresh and vivid conceptions 
ellei Another German writer of Switzerland whose name is 
well known beyond the limits of his own country is 
Gottfried Keller He established his reputation by his 


romance Dei Grum Hemnch (1854), and afterwaids he 
published Die Leide 'von Seldivyla, a series of tales of 
village life, and Sieben Legenclen He is also the author 
of some volumes of poems 

SeeE E Gaulhem, m V Eistou a LitteHiire de la Simse 

(1856), J C Moukofei, Die sdiweizensche Litei atim des 
aahteehntm JaJirhundei is (1861) , and E Webei, Die poetischc 
Natwnallik't atui det dcutsEien Schweiz (J SI ) 
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SWORD Ongvns and Banhj Foi ms —The swoid is a 
hand-weapon of metal, distinct fioni all missile weapons 
on the one hand, and on the other hand from staff- weapons, 
— the pike, bill, halbeid, and the like, — ^in which the metal 
head or blade occupies only a fraction of the effective 
length The handle of a sword provides a gup foi the 
hand that wields it, oi sometimes for two hands , it may 
add protection, and in most patterns does ,so to a greater 
or less extent But it is altogether suboidinate to the 
blade Foi want of a metal-headed lance oi axe, which 
indeed weie of later invention, a sharpened polo or a thm- 
edged paddle will serve the turn A sword-liandle without 
a blade is naught , and no tuio sword-blade can be made 
save of metal capable of taking an edge Theie are so- 
called swords of wood and even stone to be found m 
collections of savage weapons But those aie really 
flattened clubs , and the present writer agrees with Gen 
Pitt-Rivers in not believing that such modifications of the 
club have had any appreciable influence on the form or use 
of true swords On this last point, however, the opinions of 
competent aichteologists are so much divided that it must 
be regarded as faiily open We will only remark that the 
occmience m objects of human handiwork of a form, or 
even a series of foims, intermediate between two types is 
not conclusive evidence that those forms are historical links 
between the different types, or that there is any historical 
connexion at all In the absence of dates fixed by external 
evidence this kind of comparison will seldom take us be- 


yond plausible conjectuio A tiavellcr who had ncvci soon 
velocipedes might natiually suppose, on n fiist inspection, 
that the tricycle was a modification of the old four-whooleci 
velocipede, and the bicycle a still later invention , he would 
perhaps regard the two wheeled “Otto” as the historical 
linlc between tiicycles and bicycles But we know that in 
fact the Older of development has boon i|uito diffciont 
It is moi 0 difficult as a mattei of verbal definition to 
distmgmsh the swoid from smalloi hand-weapons Thus 
an oidinary swoid is foiu oi five times as long as an 
oidmary daggoi • but there aio long daggers and short 
swoids J ncithei will the form of blade or handle afford any 
certain test The real difference lies in the m tended use 
of the weapon , wo associate the sword with open combat, 
the dagger with a scciet attack or the sudden defence 
opposed to it. One might say that a weapon too laigo to 
be concealed about the person cannot be called a daggci 
Again, there are largo knives, such as those used by tbo 
Afndis and Afghans, which can be distinguished from 
swoids only by the greater breadth of the blade as com- 
pared with its length Again, there are special typos of 
arras, of which the yataghan is a good example, which m 
their usual forms do not look much like swords, but in 
others that occur must he classed as varieties of the sword, 
unless we keep them separate by a moie or loss artificial 
theory, referring the type as a whole to a different origin 
Of the actual oiigm of swords we have no direct 
evidence. Neither does the English word nor, so far as 
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we are aware, any of the equivalent words m other 
languages, Aryan or otherwise, throw any light on the 
matter We only know that swords are found from the 
earliest times of which we have any record among all 
people who have acquired any skill in metal-work There 
are two very ancient types, which we may call the straight- 
edged and the leaf-shaped Assyrian monuments represent 
a straight and narrow sword, apparently better fitted for 
thiusting than cutting Bronze swords of this form have 
actually been found in Etruscan tombs, and by Dr Schlie- 
mann at Mycenm, side by side with leat-shaped specimens 
We have also from Mycenae some very curious and elab- 
orately wrought blades, so bioad and short that they 
must be called ornamental daggers rather than swords 
The leaf-shaped blade is common everywhere among the 
remains of men in the “ Bronze Period ” of civilization, and 



Fio 1—1-5, Giook swouls of the classical type (Gexliaid’s Ortechisehe Vasen- 
bildei) 6-15, Koraan swoids fiom Llndenschmit, TmchC und Bewaffnung 
de% rbmischen Heeies wdhtend der Kaimzeit, Biunswick, 1882 C, So-called 
“swoid of Tiboilus” fiora Mainz (Biit Mus), 7, Bonn (piivate collection), 
loiiKtli 766 inm , 8, loglonaiy (monuraeiit at Wiesbaden), 9, cavalry (monu 
inont at Main/), 10, cavaliy (monument at Woims), 12, 13, swoid handles 
(Kiel and Mainz), 11, 14, 15, Xiom Tiajan’s column 

this was the shape used by the Greeks in historical times, 
and IS the shape familiar to us in Greek works of art It 
IS impossible, however, to say whether the Homeric heioes 
wore the leaf-shaped sword, as we see it, for example, on the 
Mausoleum sculptures, or a narrow straight-edged blade of 
the Assynan-Mycensean pattern In any case, the sword 
holds a quite infeiior position with Greek warriors of all 
times We have not che means of pionouncing which 
pattern is the older To a modern eye the Assyrian oi 
Mycentean sword looks fitter for thrusting than cutting 
The leaf-shaped sword, so far as we know from works of 
ait, was used with a downright cutting blow, regardless 
of the consequent exposure of the swordsman’s body, this, 
however, matters little when defence is left to a shield or 
armour, or both The use of the sword as a weapon of 
combined offence and defence — swordsmanship as we now 
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understand it — is quite modern If the sword was de- 
veloped from a spearhead or dagger, one would expect it 
to have been a thrusting weapon before it was a cutting 
one But when we come to historical times we find that 
the effective use of the point is a mark of advanced skill 
and superior civilization The Romans paid special atten- 
tion to it, and Tacitus tells us how Agricola’s legionaries 
made short work of the clumsy and pointless arms of the 
Britons when battle was fairly joined ^ The tradition was 
preserved at least as late as the time of Yegetius, who, as 
a technical writer, gives details of the Roman soldier’s 
sword exercise Asiatics to this day treat the sword 
merely as a cutting weapon, and most Asiatic swords are 
incapable of being handled in any other way 

Historical Types — The normal types of swords which 
we meet with in historical times, and from which all forms 
now in use among civilized nations are derived, may be 
broadly classified as straight-edged or curved In the 
straight-edged type, in itself a veiy ancient one, either 
thrusting or cutting qualities may predominate, and the 
blade may be double-edged or single-edged The double- 
edged form was prevalent in Europe down to the 17th 
century The single-edged blade, or backs woid as it was 
called in England, is well exemplified in the Scottish 
weapons commonly but improperly known as claymores, 
and IS now exclusively employed for military weapons 
But these, with few exceptions, have been more or less 
influenced by the cuived Oriental sabre Among early 
double-edged swords the Roman pattern stands out as a 
workmanlike and formidable weapon for close fight , the 
point was used by preference In the Middle Ages the 
Roman tradition disappeared, and a new start was made 
fiom the clumsy barbarian arm which the Romans had 
despised Gradually the bioad and all but pointless blade 
was lightened and tapered, and the thrust, although its 
real power was unknown, was more or less practised St 
Louis anticipated Napoleon in calling on his men to use 
the point , and the heioes of dismounted combats in the 
Moite Diuthw aie described as “foming ” at one another 
In the first half of the 16th century a well-proportioned 
and well-mounted out-and-thrust sword was in general use, 
and great artistic ingenuity was expended, for those who 
could afford it, on the mounting and adornment The 
growth and vaiiations of the different parts of the hilt, 
cuiiously resembling those of a living species, would alone 
be matter enough foi an aichseological study One 
peculiar form, that of the Scottish basket-hilt, derived from 
the Yenetian jiattein known as schiavone^ has persisted to 
our own day without material change 

Quite different from the European models is the crescent- 
shaped Asiatic sabre, commonly called scimitar We are 
not acquainted with any distinct evidence as to the origin 
of this in time or place The fame of the Damascus 
manufactuie of swoid-blades is of great antiquity, as 
13 also that of Khor4&An, still the centre of the best 
Eastern work of this kind Whoever first made these 
blades had conceived a very definite idea, — that of gam- 
ing a maximum of cutting power regardless of loss in 
other qualities, — and executed it in a manner not to be 
improved upon The action of the curved edge in deliver- 
ing a blow is to present an oblique and theiefore highly 
acute-angled section of the blade to the object struck, so 
that in effect the cut is given with a finer edge than could 
safely be pub ou the blade in its direct transverse section 
In a well-made sabre the setting of the blade with regard 
to the handle (“leading forward ”) is likewise ordered with 
a view to this result And the cutting power of a weapon 
so shaped and mounted is undoubtedly very gieat But 

^ Agnc , 36 “Bntaunorum gladxi sine mtxoroue ooixxplexum ar- 
moxxim et m aperto ptxgnam non toleiabant ” 

XXTI — loi 
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the use of the point is abandoned, and the capacities of 
defensive use (to which Orientals pay little or no atten- 
tion) much diminished These drawbacks have caused 
the scimitar type, after being in fashion for European 
light cavalry dining the period of Napoleon’s wars and 
somewhat longer, to be discarded in our own time But, 
as long as Easterns adhere to their rigid grasp of a small 
handle and sweeping cut delivered from the shoulder, the 
Persian scimitar or Indian talw4r will remain the natuial 
weapon of the Eastern horseman Indian and Persian 
swords are often richly adorned, but their appropriate 
beauty is in the texture of the steel itself, the “ damascen- 
ing ” or “ watering ” which distinguishes a superior from a 



Fio 2— Oilental swds (lepioduoad ty peimisaion from Egerfon’s Illustiated 
Handbook of Indian Ai ms, pulilislic-cl l5y the India Oflloo, 1880) 1, 2 Deeoi ated 
Peismn aims , 3, gauntlol swduI , 4, cornraoii typo of talwdi (Noitli West I’lo 
>intes), fi, yatitglian type, 3, 1‘oisiaii lalwifi , 8, kukit (Nopal) , 7, 9, 10, 
Maluutta, showing tiansitlon to gauntluL svioid 

common specimen Tins process, long obscure to Euro- 
peans, has in recent times been explained (see below). 

There are special Asiatic vaiieties of curved blades of 
which the origin is more or less uncertain Among these 
the most remarkable is perhaps the yataghan, a weapon 
pretty much coextensive with the Mohammedan woild, 
though it IS reported to be not common in Persia It has 
been impoifccd from Africa, through a French imitation, as 
the model of the sword-bayonets which have been common 
for about a generation in European armies ; probably the 
French authorities caught at it to satisfy the sentiment, 
winch lingered in Continental armies long after it had dis- 
appeared in England, that even the infantry soldier after 
the invention of the bayonet must have some kind of 


sword A compact and formidable hand-weapon has thus 
been turned into a clumsy and top-heavy pike If we try 
to make a bayonet that will cut cabbages, we may oi may 
not get a useful chopper, but we shall certainly get a very 
bad bayonet The double curve of the yataghan is sub- 
stantially identical with that of the Goorkha knife (kulcrt), 
though the lattei is so much bioader as to be more like 
a woodman’s than a soldier’s instrument It is doubt- 
ful, however, whether there is any historical connexion 
Similar needs are often capable of giving use to similar 
inventions without imitation or communication There 
are yet other varieties, belonging to widely spiead families 
of weapons, which have acquired a stiong individuality 
Such are the swords of Japan, which are the highly pei- 
fected working out of a general Indo-Chinese type , they 
aie powerful weapons and often beautifully made, but a 
European swordsman would find them ill-balanced and 
clumsy, and the Japanese style of swoid-play ceitainly has 
nothing to teach us 

Other sorts of woapions, again, are so pecuhai in form or 
historical deiivation, both, as to lefuse to be lefened to 
any of the noimal divisions The long stiaight gauntlct- 
hilted sword (pafd) found both among the Mahrattas in 
the south of India, and among the Sikhs ana Rajputs in 
the noith, is an elongated foiin of the bioad-bladed dagger 
with a cross bai handle (LafA ') ), as is shown by a transi- 
tional foim, much resembling in shape and size of blade 
the medijeval English anlace, and furnished with a guard 
for the hack of the hand This last-mentioned pattern 
seems, however, to be limited to a compaiatively small 
region When once the combination of a long blade wiLli 
the gauntlet hilt was ai lived at, any stiaight blado might 
be so mounted , and many appeal on examination to bo 
of European woikmanslup — Goimati, Spanish, oi Italian 
There are various othei Oiiental aims, notably in the 
Malay group, as to which, it is not easy to say whothei 
they aie properly swords or not. The Malay “ paiang 
latok” IS a kind of elongated choppei shaipcned by being 
bevelled ofi to an edge on one side, and thus capable of 
cutting only m one direction The anlaco incidentally 
mentioned above seems to ho moiely an overgiown dagger , 
the name occuis only m English and Welsh, in which 
language fiist, oi whence the name or thing came, is 
unknown (see Philol Soc Du t , sv) 

Modern Europecvi DeveLopmenU — In the com so of the 
IGth centuiy the straight two-edged swoid of all work 
was lengthened, narrowed, and more finely pointed, till it 
became the Italian and Spanish lapici, a weapon still fui- 
mshed with cutting edges, but used chiefly foi thrusting 
We cannot say how far this transition was influenced 
by the e6toc, a medieval thrusting weapon carried by 
horsemen rather as an auxiliary lance than as a sword 
The Roman preference of the point was rediscovered under 
new conditions, and fencing became an art Its progress 
was from pedantic complication to lucidity and simplicity, 
and the fashion of the weapon was simplified also Early 
in the 18th century, the use of the edge having been 
finally abandoned in rapicr-play, the two-edged blade was 
supplanted by the bayonet-shaped French duelling sword, 
on which no improvement has since boon made except in 
giving it a still simpler guard The name of rapier is 
often but wrongly given to this by English writers About 
the same time, or a little earlier, the primacy of the art 
passed from Italy to France, and there it still remains It 
would take us too far to consider the history of fencing 
here, Mr Egerton Castle’s work will bo found a trust- 
woithy guide, and almost indispensable for those who wish 
really to understand the passages relating to sword-play in 
our Elizabethan literature, of which the fencing scene in 
llamlit IS the most famous and obvious example 
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Meanwhile a stouter and bioader pattern, with sundry 
minor varieties, continued in use for military purposes, and 
gradually the single-edged form or broadsword prevailed 
The well-known name of Ferara, peculiarly associated with 
Scottish blades, appears to have originally belonged to a 
Venetian maker, or family of makeis, towards the end of 
the 16th century The Spanish blades made at Toledo 
had by that time acquired a renown which still continues 
Somewhat later Oi rental example, imported probably by 
way of Hungary, induced the curvature found in most 
recent military sabres, which, however, is now kept within 



Fi (3 3— Typical Em opoan swoida, IGtli-lSth centmies R(pio(Juced br pei 
mission fiom Mi Egeilon Custle's Schools an<i Masters of Pence 1, Eaily 
ICtb cent, 2, Goimar, c 15S0, 3, Italian lapiei, tliiid qiiaiLu IGUi cent, 
4, Spaniah raplci, lata IGtli cent , 6, Italian, same poilod, 6, Engllbli, sarao 
poilod , 7, Englisli rausiaLcei's swoid, oaily 17th cent , 8, Spanish bioad- 
swoul, eaily 17tli cent , 9, Venetian, c 1550, 10, Italian, late Ifitli cent , JI, 
Engllbli, tiim of Commonwealth , 12, Fiench lapiei, c 1060, 13, Gumaii flam- 
berg, eaily 17tli cent , 11, 16, small swoids, 1700-1750 

such bounds as not to inteifere with the effective use of 
the point An eccentric specialized variety — we may call 
it a “spoit”— of the sabre is the narrow and flexible 
“schlagei ” with which German students fight their duels 
(for the most part not ansing out of any quarrel, hut set 
trials of skill), under highly conventional rules almost 
identical with those of the old English “ hackswordmg ” 
practised within living memory, in which, however, the 
swords wore re|)resented by sticks These “schlager” 
duels cause much effusion of blood, but not often serious 
danger to life or hmh. 


There are plenty of modern books on sahre-play, hut 
comparatively little attention has been given to its scien- 
tific treatment It is said that the Italian school is better 
than the French, and the modern German and Austiian the 
best of all Some of the English cavalry regiments have 
good traditions, enriched of late years by the application 
of a knowledge of fencing derived from eminent Fiench 
masters 


The Maiutfacture of Siuoids — Mechanical invention lias not 
been able to supeisede or equal band-vvoik in the pioduction ot 
good snoid blades The swoidsmith’s craft is still, no less than 
it was in the Middle Ages, esstiitially a baiidiciaft, and it lequires 
a high oidei of skill His lougb mateiial is a bai of cast and 
hammeied steel tapeiing fiom the centie to the ends, when this 
IS cut in two, each half is made into a svi oid The “ tang ” which 
fits into the handle is not pait of the blade, but a piece of wi ought 
non welded on to its base Fioin this hist stage to the finishing 
of the point it is all hammei-aud anvil work Special tools aie 
used to fonn giooves in. the blade accmding to the regulation oi 
othei pattern desiied, but the shape and weight of the blade aie 
fixed wholly by the skilled hand and eye of the smith Measuiing 
tools aie at hand, hut aie little used Gieat caie is necessaiy to 
avoid oveiheatiijg the metal, which would piodiiee a brittle cijstal- 
line giain, and to keep the suiface fiee fiom oxide, which would 
be injiuious if hammeied in In tempenng the blade the woikman 
ludges of the piopei heat by tlie coloui Watei is piefened to oil 
by the best niakeis, notwithstanding that tempeimg in oil is nnicli 
easier With oil thoio is not tho same iisk of the blade coming 
out distoited and having to befoiged stiaight again (a iisk, how- 
ewei, Avliioh the ovpeit swoidsmith can geiieially avoid), but tho 
steel is only suiface haidened, and the blade theiefoie lemains 
liable to bend Machmciy comes into play only foi gundiiig and 
polishing, and to some extent m the manufacture of hilts and 
appuitciiances The finished blade is pioved by being caused to 
stake a violent blow on a solid block wuth the two sides flat, with 
the edge, and lastly with the back , aftei this the blade is bent 
flatwise in both diieotions by hand, and finally the point is diiveii 
tluougli a steel plate about an eighth of an inch thick In spite 
of all the eaie that can bo used both in choice of material and in 
woikmanship, about 40 iiei cent of the blades thus tued fail to 
stand the proof, and aie lejected The jiioc^ss ive have bnelly 
dcscubed is that of making a ically good swoul , of comse plenty 
of cheapei aiul conimonci weapons aie in tho maikot, but they .uo 
haidly lit to trust a man’s life to It is an inter osting fact that 
tho peculiai skill of tho swoidsmith is in England so fai heieditaiy 
that it can be tiacod back in the same families foi seveial genoia- 
tions 

Tlio host Eastern blades aie justly celebrated, but they arc not 
bottei than the best Euiopean ones, in fact, Euiopean swords aio 
often met with in Asiatic hands, lemountod in Easteiu fashion 
The “ dainasceiung ” or “ wateung” of choice Peisian and Indian 
anus IS not a seciet of woiknmnship, but is due to the peculiar 
manner of making the Indian steel itself, m which a ciyatallwnig 
piocess is set up, when metal of tins texture is foiged out, the 
lesult is a inoie oi less legulai wavy pattern umning tliiough it 
No diffeience is made by this in the piactical qualities of the blade 


Tile following list of woiks is Intindea to guide the leadci, if desiied, to fullei 
acquaintance with tho lituatme and autlioiities of tho subject, and iWll, it Is 
hoped, be found useful foi that pmpose, but it does not piofess to be in Itself 
sufficient even as a selection 

AtchwloyyO'n^ Oeneial mstoiv—'R F Biuton, The Booh of the £1001 d! (only 
ono vol published), London, 1884, Colonol Lane bo'^ (now Majoi Gon Pitt 
Rivcis), Catalogm of Anth> opologioal Collection, South Kensington Museum, 
London, 1874, “PiiiniUve Wuifsic,” In Jownalol the Rojal United Seivico 
Institution, 18G7, 18G8, 18G9 Foi specialicgionsaiidpcuoda. see lion Wilbiaham 
Egeiton, Jlhisltated llandbool of Indian Arms, publisliod by the India Offlao, 
London. 1880 , Lindenschmit, Tiacht vnd Bemaffnung des fdmtsohen Jf ceres 
mthsend dei Kaiseizeit, Biunswiok, 1&82, Duimmond and Andoisoii, Ancient 
Sootlish Weapons, Ldlnbuigh and London, 1881 The nwro genual tieatises 
and handbooks on aims and nimoui, such as Gioso, Mcyiiok, Ilewllt, Lacombo, 
Demraln, may bo consulted with adiantage, but aie not always to be tiustcd m 
details “Tlie boimsand Ilistmy of the Swoid,” in Pioceedmgs of the Eoynl 
Institution, 1883, by the pioaent wiitei, gives fmtliei icfeiencea and citations on 
vaiious points ,, ,,, 

Smi dsmanship — Egei ton Castle, Si hoots mid Ifastei s of Feme from the Midaie 
Ages to the Eighteenth Centmy, London, 1885 (including a ciUleal hibllogiapliy) , 
Vlgeant, Bibhographie de I’Esctiine Anoiemie et Model ne, Palis, 1882, Gomaid 
(assumed name of Posseiliei), Thfotie de I'Escnme, Pails, 1845 (histoiical Intro 
auction). Giisici, i« Mimes et le Duel, Paiia, 1817 (piefaeo byA Dumas) 
Cliapnian, Foil Piaetice, London, 18G1, Notes and dbsetvatms on the Art oj 
Fencing, 1864, J M Waite, Lessons in Sahie, Ac , London, [1881] The Fiench 
offlolol Manuel d'Escrime (appiovcd 1877) gives a voiy cleai and concise summary 
of the modem school Cordelois’s Lemons S Amies (Paiis, 1872, 2d ed)aiid 
Camille Pi dvost’b T/iiorie Piatique de IDsciime (Paiia, 1886) aie the latest atul 
best tieatises on tho small-awoid Tlieie is forthcoming in England, In the 
“Badminton Seilea," a wmk on Fenewg by W FT Pollock and P Ciaufuid Gioi e, 
to Which is added Bibliotheca Artis Biinicatoi iw, a Complete and Genet al Biblio 
graphy of the At t of h em e, by Lgei ton Castle 

Technology —AEiWlnson, Engities of TPar, London, 1841, Latham, The Shape 
of Swoid-Bladoi,’ Vournaf Of the Royal OS Institution, 1862, Maiey, Memoir e 
sw/eiMrwfttFfanc/ies, Stiasbuig, ISll.transl by Lieut Col Maxw ell, Lmidon, 
1860 (> 1^0) 
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SWOED-FISH 


SWOED-FISH Sword-fistes are a small family of 
spiny-rayed fistes the principal characteristic 

of which consists in the prolongation of the upper jaw 
into a long pointed sword-like weapon The “sword” 
IS formed by the coalescence of the intermaxillary and 
maxillary bones, which possess an extremely hard texture , 
it has the shape of a much elongate cone, more or less 
flattened throughout its whole length , the eud is sharply 
pointed It IS smooth above and on the upper part of tbe 
sides, and rough below owing to the presence of innumei- 
able rudimentary teeth, which have no function 

The general form of the body is well proportioned, 
somewhat elongate, and such as is always found in fishes 

stance, in the mackerel 



. , , Swoid-Fish 

teimmate^ in a powertui bi- [Eistiophoius pul- 

lobed caudal fin A long fin ^ diellus) 

occupies nearly the whole length of the back, whilst the 
anal fin is generally interiupted in the middle, and conse- 
quently appears to be double The skin is very firm, paitly 
naked, partly with small lanceolate scales deeply imbedded 
in the skin The teeth of the lower jaw aie, like those of 
the upper, merely rudimentary structures, which render 
the suiface of the bone rough without possessing any 
special function 

Swordfishes have been divided into three generic 
gioups — 

a Eist%ophoms, with a high doisal lin which can he spiead out 
like a sail, and with veiitial fins which aie leduced to a pan of 
long stylifoim appendages 

b Toliaptiirus, with a doisal fin of whicli the anteiior rays only 
aie elongate, the lemaindei of the fin being low oi paitly obsolete, 
and vitli styliform. ventral fins as in the piecedmg genus 

fc XiphiaSi with the doisal fin shaped as in Tekaptunt^, but 
without ventral fins 

Sword-fishes aie truly pelagic fishes, winch either singly 
or in pairs or in smallei or largei companies roam ovei the 
oceans of the tropical and subtiopical zones of both hemi- 
spheres Some species wandei regulaily or stiay far into 
the temperate seas Some of the tiopical forms aie the 
largest of Acanthopterygian fishes, and not exceeded in size 
by any other Teleostean , such species attain to a length of 
fiom 12 to 15 feet, and swords have been preserved more 
than feet long and with a diameter of at least 3 inches 
at the base The Ilistiophon, whicb inhabit chiefly the 
Indo-Pacific Ocean, but occur also in the Atlantic, soem to 
possess m their high dorsal fin an additional aid for loco- 
motion During the rapid movements of the fish this fin 
IS folded downwards on the back, as it would impede the 
velocity of pi ogress by the lesistance it olTeisto the water; 
but, when the fish is swimming in a leisuiely way, it is 
frequently seen with the fin erected and projecting out of 
the water, and when quietly floating on the surface it 
can sail by the aid of the fin before the wind, like a boat 

The food of the sword-fishes is the same as that of 
tunnies, and consists of smaller fish, and probably also in 
great measure of pelagic cuttle fishes It has been ascer- 
tained by actual observation that swoid-fishes procure tbeir 
food by dashing into a school of fishes, piercing and kill- 
ing a numbor of them with their swords , and this kind of 
weapon would seem to he also particularly serviceable in 
killing lai go cuttle-fish, like the saw of saw-fishes, which is 
used for tho same purpose But the swords of the large 
species of //’utmyi/io? us and Teti aphirus are, besides, most 
formidable weapons of aggression These fishes never hesi- 


tate to attack whales and other large cetaceans, and, by 
repeatedly stabbing them, generally retire from the combat 
victorious That they combine in these attacks with the 
thresher-shark is an often repeated story which has its 
foundation in the imagination of the ob&ervei, and which 
IS fully dispioved by tho fact that the dentition of the 
thresher-shark is much too weak to make an impiession on 
the skin of any cetacean The cause which excites swoid- 
fishes to such attacks is unknown , but they follow tbe in- 
stinct so blindly that they not rarely assail boats and ships 
in a similar manner, evidently mistaking tlieni for ceta- 
ceans They easily pieice the light canoes of the natives 
of the Pacific islands and the heaviei boats of tbe pro- 
fessional sword-fish fishermen, often dangerously wounding 
the persons sitting in them Attacks by swoid-fishes on 
ocean-going ships are so common as to be included among 
sea risks they are known to have driven then weapon 
through coppei -sheathing, oak-plank, and timbei to a 
depth of neatly 10 inches, part of the swoid piqjecting 
into the inside of the ship , and the force required to pio 
duce such an effect has been dcsciibed by Prof Owen in a 
court of law as equal to “ tbe accumulated foice of fifteen 
double-handed hammeis,” and the velocity as “ equal to 
that of a swivel-shot,” and “as dangoious in its effects 
as a heavy aitillery juojectile ” Among the specimens of 
planking pieiced by sword-fishes which aie preseivcd in 
the Biitish Museum thoie is one less than a foot squaio 
which encloses the bioken ends of tliiee swoicls, as if the 
fishes had had the object of concentrating their attack on 
the same vulneiable point of then supposed enemy Tho 
part of the sword which penetiatos a ship's aide is almost 
always biokon off and leniains in the wood, as tho fish is 
unable to execute sufficiently powerful backwaid move- 
ments to fiee itself by extracting tho sword 

In the Mediterranean and on the Atlantic coasts of tho 
United States the captuie of swoid-fishes foiins a legulai 
branch of the fishing industry The object of tho iisheiy 
m the Mediteiranean is the common Euiopcan swoid-fisli 
(Xiphas gladviis), the average weight of which is about 
one cwt , and which is abundant off tho Sicilian coasts and 
on tho opposite coast of Calabua Two motbods aio em- 
ployed, — that by haipoons, chiefly used foi larger fish, and 
that by peculiarly constructed nets called pahimitu') e This 
fishery is veiy pioductivo a coinjiany of fishcimen fio- 
quently cajituio fiom twenty to fifty fish m a single day, 
and tho average annual catch in Sicily and Calahna w 
icpoiled to bo 140,000 kilogiammos (138 ions) The 
products of tho fislioiy aie consumed principally m a fiosli 
state, but a poition is piesorvcd m salt oi oil Tho flesh 
of the sword-fish is much pvoferred to that of tho tunny, 
and always commands a high puce This species is occa- 
sionally captuied on tho British coast 

On the coast of the United States a different species, 
II’ii,iiopliQ')'us gkuhus, occurs , it is a laigor fish than tho 
Mediterranean sword-fish, attaining to a length of from 
7 to 12 feet, and an average weight of 300 oi 400 lb 
It IS captured only by tho use of tho harpoon h’rom 
forty to fifty vessels, schooncis of some 50 tons, aio 
annually engaged in this fishery, with an aggregate catch 
amounting annually to about 3400 sword-fishes, of a value 
of $45,000 Tho flesh of this species is inferior in flavour 
to that of the Mediteiranean species, and is principally 
consumed aftoi having boon preserved in salt or brine 

Uspful and dotaiU'd information on tho aword-fish fishoiy can bo 
obtained fiom A T. To/,zutti, “La Pcaca nci Man d’llalia o la 
Pesca air Eateio cscroitata da Italmni,” m CMalotp IJpmsizwne 
Intcmazionale di Petca tn Ikrhno, 1880, also ironi Pmea del 
PesceSpada willo Stretto di liMsim (Mossnia, 1880), and from 
G Brown Goodo, “Matonals foi a History of tho Hwoid-lmb," in 
liepoTt of the Oomummner of Ihah am Fislmxes, part vm., 
■Washington, 1883, (A. 0, G,) 
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SYBAR.IS, a city of Magna Graecia, on the Gulf of 
Tarentum, between the rivers Crathis (Crati) and Sybans 
(Goscile), which now meet 3 miles from the sea, but anciently 
had independent mouths, was the oldest Greek colony 
in this region It was an Achgean colony founded by 
Isus of Helice (720 b c ), but had among its settlers many 
Troezenians, who were ultimately expelled Placed in a 
very fertile, though now most unhealthy, region, and fol- 
lowing a liberal policy in the admission of citizens from all 
quaiters, the city became great and opulent, with a vast 
subject territory and divers daughter colonies even on the 
Tyrihenian Sea (Posidonia, Laus, Scidms) For magnifi- 
cence and luxury the Sybarites were proverbial throughout 
Greece, and in the 6th century probably no Hellenic city 
could compaie with its wealth and splendour At length 
contests between the democrats and oligarchs, in which 
many of the latter were expelled and took refuge at 
Orotona, led to a war with that city, and the Crotoniats 
with very inf eiior forces were completely victorious They 
razed Sybans to the ground and turned the waters of 
Ciathis to flow ovei its ruins (510 bc) Explorations 
undei taken by the Italian Government in 1879 have failed 
to lead to a precise knowledge of the site 

See Acadcnuj, vol xvu j) 73 (24th January 1880), Lenomiant, 
Za Gmndc Gtecc (1881), i 325 sq , and Tnui’ll 

SYOAMOEE See Fig, vol ix p 154, and Maple, 
vol XV p 524 

SYDENHAM, a suburb of London, in the county of 
Kent, IS finely situated chiefly on elevated giound about 
7 miles south of Chaiing Cioss, London There is rail- 
way communication by the London, Brighton, and South 
Coast, the Mid Kent branch of the South-Eastern, and the 
London, Chatham, and Dover lines Formerly Sydenham 
was a small hamlet of Lewisham, which rose into favour 
fiom Its sylvan beauty, its pleasant situation, and its 
medicinal waters These springs were discovered in 1640 
on Sydenham common The quality of the water re- 
sembled that of Epsom, and was legaided as efficacious 
in scoibutic and paialytic affections Aftci the constiuc- 
tion of a lailway the suburb grew into high lepute as a 
residence, especially for the wealthier commeicial and pro- 
fessional classes. The construction of the Crystal Palace 
(see London", vol xiv p 836) in 1854 greatly aided the 
prosperity of Sydenham, although the building is not 
within its boundaries There is a public lectiiie hall and 
literary institute at Sydenham Hill, and a school of art, 
science, and literature in connexion with the Crystal 
Palace The charitable institutions include a home and 
infirmary for sick children and the South London dispen- 
sary for women The population of the township (area, 
1623 acres) wms 19,065 m 1871, and 26,076 in 1881 

SYDENHAM, Thomas (1624-1689), “the Enghsh 
Hippocrates,” was born at Winford Eagle m Dorset in 
1624, where his father was a gentleman of property and 
good pedigree. At the age of eighteen he was entered at 
Magdalen Hall, Oxford , after two years his college studies 
appear to have been interrupted, and he served for a tune 
as an officer in the army of the Parliament He completed 
his Oxfoid course in 1648, graduating as bachelor of medi- 
cine, and about the same time he was elected a fellow of 
All Souls College It was not until nearly thirty years 
later (1676) that he graduated as MD, not at Oidord, 
but at Pembroke Hall, Cambridge, where his eldest son 
was then an undergraduate His interest in medicine 
seems to have been aroused at an early age Nothing is 
known of Sydenham’s life between 1648 and 1663, but 
it IS probable that he spent part of the time at Oxford 
It is said also (on the authority of one Desault, m a work 
published at Bordeaux in 1733) that he studied at Mont- 
pellier, although it is not so stated by himself m his 


dedicatory letter to Dr Mapletoft, among the other auto- 
biographical facts there given In 1663 he passed the 
examinations of the College of Physicians for their licence 
to practise in Westminster and 6 miles round , but it is 
probable that he had been settled in London for some 
time before that This minimum qualification to practise 
was the single bond between Sydenham and the College 
of Physicians throughout the whole of his career He 
seems to have been distrusted by the heads of the faculty 
because he was an innovator and something of a plain- 
dealer In his letter to Mapletoft he refers to a class of 
detractors “ qui vitio statim vertunt si quis novi aliquid, 
ab ilhs non prius dictum vel etiam mauditum, in medium 
proferat”, and in a letter to Kobert Boyle, written the 
year before his death (and the only authentic specimen of 
his English composition that remains), he says, “ I have 
the happiness of curing my patients, at least of having it 
said concerning me that few miscarry under me , but [I] 
cannot brag of my correspondency with some other of my 
faculty Though yet, in taking fire at my attempts 

to reduce practice to a greater easiness, plainness, and in 
the meantime letting the mountebank at Charing Cross 
pass unrailed at, they contradict themselves, and would 
make the world believe I may prove more considerable 
than they would have me ” Sydenham attracted to him 
in warm friendship some of the most discriminating men 
of his time, such as John Locke and Eobeit Boyle His 
first book, Methodus Curandv Fehres, was published in 1 666 , 
a second edition, with an additional chapter on the plague, 
in 1668 , and a thud edition, much enlarged and bearing 
the better-known title of ObservaUones Medicse, in 1676 
His next pubhcation was in 1680 in the form of two 
JSpistolea Besponsoriee, the one, “On Epidemics,” addressed 
to Brady, regius professor of physic at Cambridge, and 
the other, “ On the Lues Venerea,” to Paman, public orator 
at Cambridge and Gresham professor in London In 1682 
he issued another Fme) taho Epistolaris^ on the treatment 
of confluent smallpox and on hysteria, addressed to Di 
Cole of Worcester The Tractatm de Podagra et Eydrope 
came out in 1683, and the Schedtda Monitoria de Pfovse 
Fehns Ingresm in 1686 His last completed work, Pro- 
cessus Integn^ is an outline sketch of pathology and prac- 
tice , twenty copies of it were punted in 1692, and, being 
a compendium, it has been more often republished both at 
home and abioad than any other of his writings separately 
A fragment on pulmonary consumption was found among 
his papers His collected writings occupy about 600 pages 
8vo in the original Latin 

Hardly anything is known of Sydenham’s personal 
history in London He died m an acute paroxysm of 
gout in December 1689 He was buried in the church of 
St James’s, Piccadilly, where a mural slab was put up by 
the College of Physicians in 1810 

Although Sydenham was a highly successful practitioner and 
saw moie than one new edition of his various tiactates called for, 
besides foreign repiints, in his hfetuiie, liis fame as the fathei of 
English medicine, or the English Hippocrates, was decidedly 
posthumous For a long tune he was held in vague esteem for the 
success of his cooling (or rather expectant) tieatment of smallpox, 
for his laudanum (the first form of a tincture of opium), and for his 
advocacy of the use of Peruvian baik in quaitan agues Theie 
weie, howevei, those among liis contempoiaiies vho understood 
something of Sydenham's importance in laigei matteis than details 
of tieatment and phaimacy, chief among them being the talented 
Morton But the attitude of the academical medicine of the day 
IS doubtless shown foith in Lister’s use of the term “sectaries ” for 
Sydenham and his admiiers, at a tune (1694) when the leader had 
been dead five yeais If theie were any doubt that the opposition 
to him was quite othei than political, it would be set at rest by 
the tesfamony of Dr Andrew Blown, ^ who went from Scotland to 
mquiie into Sydenham’s piactice, and has incidentally revealed 

^ See Dr John Brown’s Horae Sidisecivw, art “ Dr Andrew Brown 
and Sydenham.” 
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■wliat V, as commonly tliouglit of it at the time, in Ins Vmdiaxioi y 
BcheduU concermng the JVew Cioie of Feveis In the senes of 
Harveian oiatioiis at the College of Physicians, Sydenham is first 
mentioned in the oiation of Arbuthnot (1727), who styles him 
“eemiilus Hippocratis ” Boerliaave, the Le: 5 tlerL piofes&oi, ’nas 
wont to speak ol him in Ins class (iThich had always some pupils 
from England and Scotland) as “Anghae lumen, aitis Phoebnm, 
veram Hippociatici viii speciem ” Haller also marked one of the 
epochs in his scheme of medical piogress with the name of Syden- 
ham He IS indeed famous because he inaugurated a new method 
and a better ethics of piactice, the worth and diffusive influence of 
u Inch did not become obvious (except to those who weie on the same 
line with himself, such as Moiton) until a good many years after- 
wards It lemains to congidei biiefly what Ins innovations were 
Iirst and foremost he did the best he could for his patients, and 
made as little as possible of the mysteiies and tiachtional dogmas 
of the craft All the stones told of him are chaiacteustic Called 
to a gentleman who had been subjected to the lowering treatment, 
and finding him m a pitiful state of hysterical upset, he “ conceived 
that tins was occasioned partly by his long iHness, paitly by the 
previous evacuations, and partly by emptiness I theiefore ordexed 
him a roast chicken and a pint of camry ” A gentleman of 
foitune who was a victiin to hypochoncliia was at length told 
by Sydenlum that lie could do no more for him, hut that theie 
was living at Inverness a ceitain Di Robertson who had great 
skill in cases like liis , the patient journeyed to luveiness full of 
hope, and, imcling no dootoi of the name there, came hack to London 
full of :age, hut ciiied withal of his complaint Of a piece with 
this IS his famous advice to Blackiiioie IrVlicn Blarkinoie flist 
engaged m the study of physic he iiiquiied of Di Sydenlum what 
aiithois he should lead, and was diiected by that physician to 
Don Qinxote, “which,” said he, “isaveiygood book, I lead it 
still ” Them weie cases, he tells us, in his piactice whom “I have 
consulted niy patient’s safety and ray own reputation most cETectu- 
ally liy doing nothing at all ” It was in the treatment of small- 
pox that lua ataitliiig inuovationa iii that cliiection made most stii 
it would be a miaiako, hcwevoi, to suppose that Sydenham wuotc 
no long presciiptions, aftoi the fashion of the time, oi wms cntiicly 
fiee fioin tlieoietical bias Doctiiiies of disease ho had, as every 
practitionei must have , but ho was too inuoh alive to the mnlti- 
phcity of new facts and to the iiirmito vaucty of individual con- 
stitutions to aim at symmetiy in Ins tlieoietical viovs oi at con- 
sistency between lus piaotieo and Ins doctimos, and his ticatmont 
was what ho lound to aiiswoi best, whothei it were secundum artcin 
or not Ills fundamental idea was to take diseases as they pio- 
sented themselves in natuie and to diaw np a complete picture 
(“ krankliQitslild ” of the Gcimans)of the ohjectue chaiacteisof 
each Most foinis of ill health, he insisted, had a dchuito typo, 
compaiable to tho typos of animal and vegetable species The con- 
foimity of typo m the sjmptoms and ooumo of a malady was duo 
to the imifonuity of the cause The causes that ho dwelt upon 
were the “evident and conjunct causes,” or, in otlioi woids, the 
moibid plioiiomona , tho i emote causes he thought it vam to sock 
aftei Acute diseases, such as fevcis and iiinamnuitions, he regarded 
as a wholesome conservative elToit or loaction ol tho oiganism to 
meet Ilia blow of some injnuous mlluoncG opeiating fiom witliout , 
in this he followed the Ilippociatic teaching closely as well as the 
Hippociaiic piactice of watching and aiding tho nntmal oiisps 
Clnonic diseases, on the other hand, worn adopiavod state of the 
humouis, mostly due to cuens of diet and gonmal mamioi of lilo, 
for which wo ourselves weio directly accountable Ilonco his 
famous dictum “ aciUos clii’o, qui ut pliiumum Doum habeiit 
authoicm, sicut cliionici ipsos nos ” Sydenham’s nosological 
method is essentially tho nioilcin one, except that it wanted tho 
moibid anatomy pait, which was fust inLroducod into tho “naluial 
history of disease" by Moigagui ncaily a contuiy later In both 
depaitments of nosology, the acute and the chiomc, Sydenham 
coiitnbuiod largely to the natuial histoiy by his own accurate oh- 
sei ration and philosophical compaiison of case with case and typo 
with typo Tho Obsw vaiionas Uedtcio and tho lust Dpstola Jtespon- 
sofixa, contain evidence of a close study of the vaiious fevers, fluxes, 
and other acute maladies of London ovci a senes of yoais, their 
difFerenoos fioin yeai to year and fmm. season to season, together 
with references to the provailuig weather, — the whole body of ob- 
sciratious being used to illustrate tho doctiino of tho “ epidemic 
constitution ” of tho yeai oi season, which he considered to depend 
often upon maciutablo telluuc causes The type of tho aento 
disease vanod, he found, arcoidmg to tho year and season, and 
the right tieatinent could not bo adopted until the type was known 
Thoie had been nothing quite like lliis in medical literature since 
the Hippociatic treatise, llepl adpuv, iSdrojv, ritvosp ; and theio are 
probably some geims of truth m it still nndevolopod, although tho 
modern science of epidemiology has introduced a wdiole new set of 
consideiatioiis Among othoi things Syclenham is ci edited with 
tho first diagnosis of scailatina and with tlio modem definition of 
choiea (in Sched Momt ) After smallpox, the diseases to which 
ho refers most are hysteiia and gout, his dcscuiition of tho latter 


(from the symptoms iii Ins own person) being one of the classical 
pieces ot medical wilting While Sydenham’s “intmal liistoi\ ” 
method has doubtless been the chief gioiiiid of his gicat post- 
humous fame, there can be no question that anothei icason for the 
admiration of posterity was that which is indicated by R O 
Latham, when he says, “I believe that the moial element of a 
liberal and candid spiut went hand in hand with the uitellectunl 
qualifications of ohseivation, analysis, and compaiisoii ” 

Hie most ciiticil biogispliy is tint by JDi R G Lathim mefixeil to lus 
trinsKtion of feydenliam's iro,; <! (2 vols . London, 1848, Syd Soc ) Di John 
Blown s " locle and Siydenliani,” in Horn Suhsecivai, Edmbuigh, 1858, is inoi e 
of the nature of eulogy Many collected editions of lus woiKs li ivc been pub 
lished, as well is tliiee English translations Di W A Gicenlull's LUin text 
(London, 1844, Syd 'Soc ) is a model of editing and mclexing ^ There hive heeii 
foreign monogiaphs on Sydenham by Goeden (Beilm, 182/), Roveis (Doit, 
1S3S), 1? Jalm (Eisenach, 1840), and Hvasser (Upsala, 1840) 1 he most intci 

estmg guminaiy of doctrine and practice by the author himself is the inti educ- 
tion to the 3cl ^ otObservahones Mediae (C C) 

SYDNEY, the capital of New South Wales, and the 
oldest city m Australia, is situated on the cast coast of 
that island-continent in 33“ 51' 41" S lat and 151° 12' 
23" 25 (lOh 4in 49 56s ) E long It lies on the souther n 
shore of the magnificent liaiboui of Poifc Jackson, whieli 
in 1770 was named, though not discovered, by Captain 
Cook He auchoied and landed in Botany Bay, about G- 
iniles to the south, and on afterwards coasting to ilie 
north noted what looked like an inlet, to wdiioli ho gave the 
name of Poit Jackson, after Sir George Jackson, one of the 
secietarics to the admiialty It may seem stiango that 
so caieful an observer as Cook sboiild havo passed close 
to one of tho fiiicfat haibours in tho world without recog- 
nizing its capacity, but the cliffs which guaid tho cntianeo 
are 300 feet in height, and no view of tho landlocked liasin 
can be scon from the masthead Jliddlo Head, wliuh is 
posted light opposite the entrance, closes it in, and it is 
necessary to enter, turn to tho south, and then to the west 
before tho best part of tho harboui discloses itself This 
topographical peculiaiity gives to thopoii its gicat slioUcu 
When m 1788 Captain Phillip auivccl at Botany Hay with 
the first convict fleet, ho found its shallow xvaiois and flat 
shores unsuitcd for the pni poses of a settlement Sti angoly 
enough lie was also detoned by the want of waici , yol it 
is on that very shore that the pumping-engmo is situated 
by which Sydney has been supplied for many ycai s G oin g 
northwards, he tinned in to examine Poit Jackson inlet 
Thither the fleet was instantly icmovcd , and Sydney xvas 
founded, and Anstialian coloni/ation staited, on 2Gth 
Januaiy 1788 Captain Phillip’s choice of a site u as de- 
termined by tho existence of f i esh watoi in a small stream 
limning into Hydnoy Cove 



Tho port is flanked on both sides by a number of pro- 
montories — its characteristic featiuo — so that in addition 
to a broad central channel with deep water there is Both 
on the north and the soutli aide a series of shcllorod bays 
with good anchorage Tho cntianco is a milo wide, with 
a Tninimum depth of 16 fathoms. Some little distance 
inside is a rock awash, known as the Row and Pigs, 
between which and the nearest headlands on cither side 
is an inner bar, with 20 feet of water at low tide ; through 
this bar on the southern aide a ship channel has been 
dredged giving 27 feet of water at neap tide. On tho 
southern side thoie occur in succession Watson’s Bay, Bose 
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Bay, Double Bay, Eusb cutter’s Bay, Woolloomooloo Bay, wbicli is navigable to Liverpool, a distance of 14 miles 
Farm Cove, Sydney Cove, Darling Harbour, Johnstone’s from the mouth, and in which are several capacious bays 
Bay, Blackwattle Bay, Iron Cove, Five Dock Bay, Hen The metropolitan area of Sydney really consists of a 
and Chickens Bay, besides smaller inlets On the north- penmsula about 13 miles in length, lying between Parra- 
ern side, beginning again at the Heads, there are North matta and George’s livers The sea frontage of this aiea. 
Harbour, Middle Harbour (with many subsidiary inlets), from the South Head of Port Jackson to the North Head 
Chowder Bay, Sinus Cove, Mossinan’s Bay, Shell Cove, of Botany Bay, is 12 miles in length, and consists alter- 
Neutral Bay, Caieenmg Cove, Lavender Bay, Berry’s nately of bold cliffs and beautiful beaches Two of the 
Bay, Ball’s Head Bay, Lane Cove, Taiban Creek, and latter — Bondi and Coogee — are connected with the city 
other small bays All these promontories and coves give by tramways, and are favourite places of holiday lesort 
a length of water frontage which is estimated at not less Sydney occupies, therefore, a position enjoying singular 
than 110 miles Besides these, Botany Bay, though shal- natural advantages 

low and exposed and destitute of promontoiies, has a coast- The city propei, as subsequently determined, takes in 
line of about 18 miles Into it debouches George’s river, the water frontage fiom the head of Rushcutter’s Bay on 
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the cast to the licad of Blackwattle Bay on the west, elevation being 230 feet and the average 120 The soil 
giving a shorc-lme of 8 miles, of which If are the frontage is sandstone, covered more or less with slialy clay Of the 
of the Domain and Botanic Gardens The remainder is city area about 800 acres aio devoted to public use The 
occupied for commeicial purposes, and is held partly by largest leserve is Moore Park, lying to the south-east of 
the Government and partly by private owners There the city, neaily 500 acres iii extent — originally a waste of 
are thiee large public wharfs — one, known as Ciicnlar sandhills. On it aro the rifle range, the Agricultural 
Quay, embracing the greater part of Sydney Cove, seven- Society’s showground, and the principal cricket giound 
eighths of a mile in length, the second at the head of The Inner and Outer Domains on the shore of the 
Darling Haibour, a quarter of a mile in extent, and the harbour contain about 130 acres The former contains 
third at the head of Woolloomooloo Bay The rest is Government House, with its private gai den and paddocks, 
occupied by private wharfs, the prmcipal of which are on the Outer Domain is a public park The beautiful 
the east shore of Darling Harbour A project is on foot botanic gardens occupy the shore-line of Farm Co-ve, 
for the resumption of the w'hole by the Government, and commanding the man-of-war anchorage Hyde Park, 
the making of a uniform quay, with a railway and a new the original lace-comse of the city, is about 49 acies in 
street The area of the city is 2 CTO acres, of which no extent At the north entrance is a statue of Prince Albert, 
part IS more than a mile and a quarter distant from the and on its most elevated pait is one of Captain Cook 
water, whilst the average distance is three-quarters of a Prince Alfred Park, on the southern boundary of the 
mile The surface contour is undulating, the maximum city, originally called Cleveland Paddocks, occupies neaily 
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18 acres, and in it is the original exhibition building, now 
much used for concerts and festive gatherings Belmore 
Park occupies 10 acres, and Cook and Phillip Parks each 
about the same area The Fort Phillip reserve is a sort 
of acropolis, two of its rocky sides being escarped Here, 
at an elevation of 146 feet, stands the astronomical ob- 
servatory Grose Farm, on the south-west of the city, 
was the site of one of the earliest attempts at Government 
farming It is an undulating and elevated piece of land, 
and IS divided amongst the university and the affiliated 
colleges of St Paul, St John, and St Andrew, the Prince 
Alfred Hospital, and Victoria Park 

The city started fiom the banks of the Tank stream at the head 
of Sydney Cove, and the chief business pait is still in the limited 
aiea lying between Bailing Harboui and the Domain and Hyde 
Paik The stieets aie iriegiilai in width, some of them naiiow and 
close together, while those leading down to Darling Harbom have 
a steep incline Sydney has consequently moie the look of an Old- 
"Woild city than any otliei in Anstialia, and in its lack of spacious 
pi omenades and open squares and places, and m its poor oppoi - 
tiinity for displaying its public buildings, it contiasts unfavour- 
ably viitli the more symmetrically planned sister cities of Australia 
On the other liand, it has a cliaiin which is all its own, as the 
glimpses of the harbom and the shipping obtainable from so many 
points give a delightful vanety to the stieet vistas The pimeipal 
business stieet is George Street, 2 miles long, flanked with hand- 
some commercial buildings In tins stieet aie the post-office, the 
town-hall, the cathedral, and the mam lailway station Only 
second m inipoitanceis Pitt Stieet, which lunsneaily paiallel with 
it as far as the railway station 

The public and private buildings of Old Sydney are of a pi mu 
tive 01 del of aichitecture, but they aie lapidly disappeaiing as the 
city is being lebuilt Witli the exception ot Goveiiiiuent House, 
the iiniveisity and affiliated colleges, and the legistiar geneial’s 
office, all the non ecclesiastical public buildings aie in a classical 
style Of the modern public bmlduigs the museum, the post-office, 
the offices for the colonial secietaiy, the minislei foi public woiks, 
and the minister foi lands, and the custom-house aie the liiiest 
The town hall is a fine building, but a little too lloiid , the gieat 
hall, when finished, will be the hugest in. Austialia The Anglican 
catliedial m George Stieet is small A Eoman Catholic cathcdial, 
on the east side of Hyde Paik, replaces an eailiei one that was 
bill lit clown, and will, when completed, be the finest ecclesiastical 
edilicp 111 the city The mint {an adaptation of an old hospital) is 
an impel lal establishment, the cost of which is dcfiaycd by the 
tolomsts The anmul value of the couiago fiom local gold is about 
£600,000, and this coinage has impel ml cuiioncy All the huge 
public buildings are eonstuuted of Sydney saiuLstono, which is 
dbuiidaiit 111 quantity, though vaimble in qualify The best ( oincs 
fiom the quairies in Pyimont 

The length of stieets, bines, and public ways is about 100 miles 
These aie mostly macadamized, but wood paving has lately tome 
much into favoui The saloyaids foi cattle and sheep (aiea 40 
acies) aiG 7 miles off, at Ilomebiish The gioss city reienuo fiorn 
all souices is about £876,000 Foi municipal pm poses the city 
is divided into eight ivaids, each letiuiung tlueo aldeimon, and 
for miliamentaiy puiposes into three olcctoiates — east, west, and 
south— each letuniing four members In 1881 the city popula- 
tion was 106,000 It was in 1SS6 officially estimated at 125,000 
The iiopulation of the submbs ivas ofiicially estimated m 1881 at 
160,000, making a total metropolitan population of 275,000 Coni- 
mumcalioii with the submbs^ is mamtamed to a laigo oxtout by 
steam tiamways, entucly in the hands of the Govoimnent The 
whole clistnct between Sydney and Pauamatta is piactically sub 
uiban foi 2 miles on each side of the lailway The fashioualile 
sulmiba he to the east of Sydney, the business extension of the city 
being moio to the ■wcstwaid The soiithein side is laigoly devoted 
to maniifactniing opeiations, and population is lapidly cxtoiidnig 
in the diiection of Botany Bay The noith shoie ol the harbour is 
outside the city limits, and the communication is by steam feiries 
The noith shoie has deep water close m slioic, butlittlo level giound, 
the laud using lapidly to an olovation of 300 feet Up this ascent 
the Goveniment has constructed a cable tiamway, and fiom the 
lailway between Newcastle and Sydney, which crosses the Pan a- 
niatta iivei 2 miles below the head of the navigation, there is to be 
a blanch lino of railway to the noith shoie, opposite tho city 
Watei was at fiist obtained fiom the so called Tank sticam , 

^ Paddington forms practically an eastern subuib of Sydney, with 
which there is constant omnibus coniraiiiucation Victoria baii.icks 
are situated within its bonndaues I’addington is inhabited cluelly 
by the better classes, and possesses a nuiulior of public and private 
schools A mnmcipal constitution was gianted it in April 1860 
The population of the boiough m 1881 was 9608. 


N E Y 

afteiwaids leeouise was had to a lagoon on the southern slope of 
the dividing iidge between Poit Jackson and Botany Bay, fiom 
which an aitificial tunnel, known as Busby’s Boie, bionglit the 
water into the city at the level of Hyde Park When a fuithei 
supply was wanted the same watercoinse was utilized, the woiks 
being constiucted at the point wheie it flowed into Botany Bay 
A scheme is now (1886) in couise of execution to bung watei fiom 
the Uppei Nepean, at a point 63 miles fiom Sydney Two streams 
running in deep sandstone gorges aie connected by a tunnel, and 
then united w'ateis aie biought in an open conduit Fiom the 
natuie of the giound no laige leseivon is possible neai its soiuco , 
but about 15 miles fiom Sydney, at Piospect, iieai Pauamatta, a 
dam tlnown acioss a valley makes a storage leseivoii that will 
hold a year’s supply From that point the watei is taken by open 
canal and pijiiug to the existing icseivoir in Ciown Street, the 
limited aiea at a higher level being supplied by pumping Tho 
deliveiy into the city will be ovei 150,000,000 gallons daily, and 
the cost of the whole woiks wull exceed £1,500,000 

The old system of sewerage having scvoial outfalls along the city 
fiont pioved so objectionable that a new system has been de- 
signed, and IS in couise of execution, wlieicby the liaiboiii will be 
preseived fiom all pollution A gieat diam is caiiied fiom the 
city to the ocean at a piojcctmg headland noith of Bondi Bay 
known as Ben Bncklei, wheie the sewage will go at once into deep 
watei with a southeily cm i cut The mouth oi tho sowei, though 
exposed to the beat of the ocean in voiy heavy weathei, is 6 feet 
above high-water mark, ami fiom that point it uses with a imifoim 
inclination of 1 in 109, and in a iioaily stiaight lino, foi a distaiico 
of 4 miles 25 chains This mam sewer, which tluoughont is one 
coiitiinious monolith in concictc, passes in tunnels undci tho locky 
ndges, and on concieto aiclies acioss the intcivcnmg flats It 
diminishes in si/e fioin 8^ by 7^ feet to 5 feet 1 inch by 4 feet 
1 inch, and at tho nppci end it bifui cates to accommodate two 
sepal ate districts It is of an oblate, ovifoiin section, as neaily 
cuculai as is consistent w ith a minimum \ clot ity ot 2^ feet a second 
It diains an aiea of 4282 acies, and is calculated to discliaige all 
the sewage when this aica is populated as thukly as Loudon, to- 
gctliei with half an inch of lam pei day The bulk of the stonn 
watei IS to pass off by smface (hams The sewage of tho /one of 
land along tlio foieshoic is to bo lifted into the main sowei Fiom 
the southoui slope of Sydney auothei huge sowoi uins soufluvaids, 
and, ciossmg tho mouth of Cook’s Rivei by a si])hon, disehaiges 
Its contents upon a sandy peninsula well suited loi the pnipcso of 
a sewage faim 

Tho jnnsdutioii of tho port of Sydney is lu tho hands of a m.uiue 
hoaul, of w'liich thiee meiubeis aie olectod by the shipping mlcioul, 
and three otliois and tho piesident am nominated liy the (}ovcni- 
meiit They have the contiol of the ])ilot sciviee, whieh is en- 
tnely a Goveniment depaitmont A m-w lighthouse has meontly 
been eiocfeil on tho South Head clill, fitted with a poweiful (‘Icetiio 
light, which IS visible 27 miles oil Tlie (piaiantme giound on 
Norlli Head is isolated liom tho adjaci iiL wateung pLieo of klanly 
Beatli by a feme and a bioad belt of nnof eujiied hind Sliijm in 
quaianfmo unehoi iii a shelfeied position oil the beaih, wheie a 
hospital sliip IS also stationed 

Poit Jackson hung llio chief naval depot of Austialasm and iho 
headiiinutois of the (ulmnars station, tho foitiheations of tho hat- 
lioiu have engaged the uiteiition of sueeossivo Guveinmmits The 
iniK'i liiio of ilefeiu'o loiisti acted by Sir William Denison has been 
supciseded liy moio olaboiato wmlvS. On Ihe north .side of ilio 
hailiour JVfiddlc Head, Geoige’s Head, and Biadley’s Head hino 
jioweiful gums wlueh eioss lire with thosi* on tlio South Head, com- 
pleloly coumiaiiding tlio entianec to tlte ehannel Thom is also a 
very offootivo torpedo seiviee. Gauleu Dland, oil the mouth of 
Woollooinooloo Bay, has been handed over to tho impenal (Jovern- 
nient as a naval dep6t , tho manofwai aiiehoiago is eloso undei 
its Ice, and the eoloinal Govoinuumt has eoiiHtiueted all noeossaiy 
wlinifs and stoio-liouscs Thom is a (tovenmumt dock at Cockatoo 
Island capablo of aeeomraodaling Iho laigesL vessels, willi a niaehine- 
bliop eloso by. Ad)oining tins a new dock xs being hewm out of 
tho sandstone 600 loot in length and 108 feet wide , tlio depth ot 
water over the sill at spimg tide is to bo 32 feet, and at neap tide 
29 feet 6 inches, ami tiio width at tho eniranee 84 Jeot MoH'u 
Dock and Eugincouug ronqiany liavo a laigo dock at Waloiview 
Bay capablo of taking in all tho ordinal y mail sLeanieis Them is 
also a patent slip, which can take up vessels of 1 000 tons, and a second 
IS 111 course of constiaction for vessels of 161)0 tons, Tho graving- 
dock IS 410 feet long Besides this, theie are olliei smaller patent 
slips, and a iloatmg dock for the acc'ommodatiou of smaller ciaft. 

Sydney is m tho centm of a great ecal-basin, tho eastern pait of 
which is supposed to bo under tho sea , whether a woikablo seam 
exists under tho iity itself, and, if so, at wdiat depth, is at present 
undoteimnu'd, boiings of 2000 feot having as yot failed to strike 
tho coal Tho seams ciop out at Lake Maequaiie, noith of Sydney, 
ami (Up to tho south ; they also use to the suifaco at tho south ol 
Sydney, vvhcie they dip to tho noith Twenty-fenu miles south 

of SvilllW f lift qwmi Imq ]u\m\ fmnul ni « tlrnWli kKCi mwl nf 



S Y E- 

about the same distance to the north at a depth of 600 feet Coal 
IS also brought into the city by railway fiom the Blue Mountains 
and fiom the ilittagong district, but it is infeiioi in quality to that 
mined on the coast 

The abundance and cheapness of coal, as -well as the natural and 
commercial advantages of Sydney, have been favourable to ceitain 
lines of maniifactuiing industry, notwithstanding the high puce of 
labour In addition to the industues connected with shipping, 
those connected with the pastoral indiistiy have also been devel- 
oped, such as tanning, glue -making, meat -preserving, &c The 
large railway works have, under the patronage of the Government, 
led to the manufacture of locomotives, and neaily all the i oiling 
stock IS made in the colonies Omnibuses, cabs, carnages, buggies, 
diays, and caits are made in evety variety and of excellent quality, 
as IS also harness Bootmaking is an extensive business , there 
aie also manufactories of tobacco, sugar, kerosene, spirits, beei, 
tweed, paper, fiunituie, glass, potteiy, and stoves, as well as a 
gieat variety of minor industries 

Public schools abound, with merely nominal fees There is a 
high school for boys and giils The giammai -school, with an 
attendance of 400 hoys, recenes from Government £1500 a year, 
ivith the free use of the buildings To the handsome univeisity 
buildings a medical school is now being added The great hall is 
the finest Gothic building in Australasia The univeisity is a 
teaching as well as evamming institution, degiees being given in 
the foul faculties of aits, medicine, law, and science The univer- 
sity, which is governed liy a senate elected by the graduates has a 
Goveniment endowment of £12,000 a yeai, and has been enriched 
by seveial donations and bequests (amounting to £250,000, of which 
about £180,000 by Mi Challis) To it aie attached thiee denoini- 
national affiliated colleges, one belonging to the Anglican Chinch, 
one to the Roman Catholic, and one to the Presbjteiian , to each 
the Goveniment contiibuted the land, £10,000 towards the build 
mg fund, and an annual stipend of £500 a year for the pimcipal 
Technical education is conducted under the auspices of a boaid 
supported entiiely at the cost of the Government The pupils 
alieady number more than a thousand, and the attendance at the 
classes is steadily moieasing There is a good school of aits, with 
400 meinheis, and a good circulating libiaiy The public fiee 
libiaiy IS siippoited by the Government, and to it is attached a 
lending branch The Royal Society has a roll of 500 membeis, 
meets pel lodically foi the leading and discussion of scientific papers, 
publishes its tiaiisactioiis, and has a small libiaiy The Linntean 
Society is also well suppoited, and a Geographical Society has 
lately been started The inuscum, in College Street, is managed 
by tuistees ami snppoitod wholly at the cost of the Goveininent 
There is a small miiseiini attached to the univeisity, to which Mi 
Mauleay has boqiicatlied his collection, which is especially iich in 
iiatuial hisioiy 

Sydney has many chaiitahlo institutions It has tliieo hospitals, 
the newest and largest, whieh is close to the univeisity, having 
been built after the best Euiopean models Theie ate three laige 
lunatic asylums m the subuibs , the latest is on tlie pavilion prin- 
ciple The benevolent asylum, which is mainly supported by the 
Government, gives a large amount of outdoor assistance, takes in 
all waifs and strays, and acts as a lying-in hospital Old men aie 
provided for in an institution at Liveipool At Rand wick is an 
asylum foi destitute children, winch leceives a laige amount of 
Go v('i ament support , and there aie tw’o oiplian asylums at Paira- 
matta, hut the state childien aie now being boaided out under 
the auspices of a Goveniment boaid There aie two soup kitcliens 
and refuges, suppoited by private coiitnbutious, and also a chanty 
Digaiu/ation society Theie is a home visiting and lelief society, 
intended piincipally foi those who have known better days, and a 
piisoners’ aid society, besides niimeious fuendly societies All the 
chinches are well represented, and to each is attached one oi nioie 
chaiitabie agencies 

The climate of Sydney is mild and inodeiately equable It 
roaenihles closely the climate of Toulon The mean tempeiatuie 
IS 62° 6 Fall! and the extreme range of the shade theimometer 
IS fiom 106° to 36° Fain The sea breeze which pievails duung the 
summei comes horn the noitli-east, and, while it tempers the heat, 
makes the an moist and induces languor In winter the prevail- 
ing wind IS fiom the west, and the air is dry and bracing The 
annual rainfall is 50 inches The hot noitli west wind of summei 
sometimes sends the humidity down below 30°, and once it has been 
as low as 16° In the cool westeily winds of winter it seldom falls 
to 55°, and never below 45° The average humidity for the yeai is 
74° The mean tide is 3 feet 3 niches (A GA ) 

SYENE (AswIn) See Egypt, vol vn p 783 
SYENITE See Q-eanite, vol xi p 49. 

SYLBXJRG, Eribdrich (1536-1596), an eminent Greek 
scholar, and one of the greatest figures m the annals of 
German philology, was the son of a farmer, and was bom 
at Wetter near Marburg in 1536 Wettei had then an ex- 
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celleiit school, taught by J Foenilius and Justus Vulteius, 
and Sylburg also got help in his studies from the preacher 
J Pincier, whose daughter he subsequently married His 
studies were continued at Marburg and Jena, and then at 
Geneva (1559) and at Pans Here his teacher was Heniy 
Estienne (Stephens), to whose great Greek Thesmims 
Sylburg aftei wards made important contributions Re- 
turning to Germany, he was for a time a schoolmaster at 
Neuhaus near Worms, and then head of a new gymnasium 
at Lich, where he edited a useful edition of Nicoias 
Cleynart’s Gteeh Gtammar (Frankfoit, 1580), which was 
thrice reprinted during his lifetime But the peiiod of 
his important liteiary labours began when (having pre- 
viously, in 1581, declined a call to the Greek chan at 
Marburg) he lesigned his post at Lich and moved to 
Fiaukfort to act as corrector and editor of Greek texts 
for the enterjirismg publisher J Wechel To his Frankfort 
period belong the editions of Pansanias (1583), Herodotus 
(1584), Dionysius of Halicarnassus (2 vok , 1586 — one of 
his best pieces of work), Aristotle (5 vols , 1587 — dedi- 
cated to the landgiaves of Hesse, from one of whom, 
Louis IV, he received a pension), the Greek and Latin 
souices for the histoiy of the Roman emperors (3 vols , 
1589-90), and the Hept cruvra^etus of Apollonius In 1591 
he was attracted to Heidelbeig by the treasuies of the 
libraiy, not yet scattered by the Tliiity Years’ Wai Here 
he became librarian to the elector palatine, and was un- 
tiring in collecting further MS treasures At the same 
time the series of editions, which Wechel had begun to 
find too costly, was continued by the Heidelbeig publishei 
Hieronymus Commelinus At Heidelbeig were printed 
Clement of Alexandria (1592), Justin Martyi (1593), the 
EtyTHhologucum Magnum (1594), the Striptoies de Re 
Rustica (I5d5), the Greek gnomic poets (1596), Xenophon 
(1596), Nonnus (1596), and othei works All Sylhurg’s 
editions show great critical power and indefatigable 
industiy Indeed he wore himself out with work, and died 
on 16th February 1596, “minus vigiliis ac typographicis 
labonbus consumptus,” as his tombstone in the churchyard 
of St Peter’s m Heidelberg has it There is a careful 
notice of bis life by K W Justi in Stneder’s Hessische 
Gelehrten-Geschxckte, xviii 481 
SYLHET, a British district of India, m the province of 
Assam, lying between 25° 12' and 23° 69' N lat and 
91° and 92° 38' E long, with an area of 6381 squaie 
miles It IS bounded on the N by the Khdsi and Jaintia 
Hills district, on the E by Cachar, on the S by the state 
of Hill Tipperah and the district of Tipperah, and on the 
W by the distiict of Maimansinh Sylhet consists of the 
lower valley of the Surma or Barak river, and for the most 
pait IS a uniform level, hioken only by scatteied clusters 
of sandy hillocks called tilds^ and intersected by a network 
of riveis and diamage channels In the south eight low 
langes of hills, spurs of the Tipperah Mountains, run out 
into the plain, the highest range being about 1500 feet 
above sea-level There is also a small detached group in 
the centre of the distiict called the Ita Hills Entering 
the district from Cachar, the Surma hifui cates into two 
branches the mam branch flows beneath the hills border- 
ing the north-east part, while the minor branch, the 
Kusiiira, flows m a south-westerly direction across the 
district , they again unite on the south-western boundaiy 
and fall into the Meghna under the name of Dhaleswari 
Both branches are navigable by large boats and support 
a busy traffic The wild animals of the district comprise 
elephants, tigers, buffaloes, bison, and several varieties of 
deer The climate of Sylhet is extremely damp and the 
rainfall is heavy, reaching an annual average of over 
150 inches, the rainy season generally lasts fioin April 
to October 
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In 1881 the population 'was letunied at 1,969,009, of whom 
999,785 weie males and 969,224 females Hindus numbeied 949,353, 
Mohammedans 1,015,531, and hill tubes 3708 The only plates 
ivith a population exceeding 5000 aie Sylhet tonn (14,407) and 
Kashha Baniachang, a Luge village (24,061) Sylhet town, the 
administiativo headquaiteis of the distiict, is situated on the light 
01 north bank oi the Suinia, and besides tlie usual public othces 
contains a handsome chinch and the mosque of Shah Jalal (a fakii 
whose miiaculoiib pow'eis contiibuted gieatly to the Mussulman 
conquest of the country), which attiaets pilgrims fi om gieat dis- 
tances Out of the total aiea 3080 squaie miles neie letinned as 
under cultivation in 1S82 83 and 654 as cultivable The staple 
crop 13 rice, which yields three hai vests during the yeai There aic 
immense foiest tiacts in the soutli-easteiii paits of Sylhet The chiet 
industries are the weaving by Mampuii women of cotton cloths 
called i/unyiwi IJicsh^ also handkei chiefs and mosquito cui tains 
tastefully emhioideied with silk The manufactuie of mats, ivoiy 
and shell caiving, and other oinaniental work are also pursued with 
much skill and elegance 

Sylhet with the rest of Bengal passed into the hands of the 
Bntish in 1765 Previous to 1874 Sylhet foinied an integial part 
of Bengal, being included in the Dacca division , hut in Septembei 
of that year it was annexed, togethei with the adjoining distiict 
of Cachai, to the chief coinnussioiieiship of Assam 

SYLT (probably from the Old Frisian Silenck, ? c , “ sea- 
land”) IS the kigest Geiman island m the Noith Sea, 
being 40 sqnaie miles in area and nearly 23 miles long 
It IS, how'ever, very narrow, generally about half a mile in 
width, except in the middle, where it sends out a peninsula 
7 miles across It belongs to the province of Schleswig- 
Holstein, and lies from 7 to 12 miles from the Schle&wug 
coast Its long and slender outline is highly .suggestive 
of its foimer position as part of a continuous lino of coasl, 
now in great pait swept away The invasion of the sea 
has made considerable piogiess oven within a compaia- 
tively recent peiiod, ancl scvcial hamlets were .swallowed 
Tip in the 1 3th and 14 tli coniunos The process of giadual 
■waste is still going on, though it is now obviated to some 
extent by the exertions of the Prussian Goveinment, and 
counterbalanced by deposits of mud on the landward side 
The central peninsula contains some “marshland” and 
mooiland pastme, on which a few thousand sheep arc 
grazed, but tlio rest of the island consists merely of dunes 
or sand-hills, which at places attain a height of from 100 
to 150 feet The inhabitants, about 3000 in numbci, aic 
of Fiisian oiigm, though a few in the cxtieiiie iioitli of 
the island speak Danish Their occupations aie fishing, 
oy,ster-drcdging, seamanship, and wild-dnck catching, the 
women make laigo quantities of woollen jackets Tlio 
chief places are Koitum (850 inhabitants), 'Westoilaiul, 
winch is annually visited by about 1500 sca-bathois, ami 
Morsura Some veiy interesting pagan tombs have been 
found on the island 

SYLVESTER Sec Silvxstee 

SYMBOL See Creeds 

SYME, James (1799-1870), surgeon, was bom at Edin- 
burgh on 7tli Novcmbei 1799 Hi.s father was a writci 
to the signet and a landowner in Fife and Kinross, who 
lost most of Ins foitune in attempting to develop the 
inineial resources of his property James was sent to the 
High School at the ago of nine, and leinained there until 
he was fifteen, when he entered the university For two 
years he frequented the arts classes (including botany), 
and m 1817 began the medical curiiculum, devoting him- 
self with paiticulai keenness to cheraistiy Hm chemical 
experiments led him to tlio discovery that “a valuable 
substance 1.3 obtainable from coal tar which has the 
property of dis.solving mdia- rubber,” and could bo used 
foi watei proofing silk and other textile fabrics, — an idea 
winch w^as patented a few months afterwards by Macintosh 
of Glasgow. In the se,ssion of 1818-19 Symo became 
assistant and domonstiatoi in the dissecting room of Liston, 
who had started as an extra-mural teacher of anatomy 
in competition with his old master Barclay, in those 
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years^he held also lesident appointments in the infirmary 
and the fevei hospital, and spent some time in Pans piactis- 
ing dissection and operative surgeiy In 1823 Liston 
handed over to him the whole charge of his anatomy 
classes, retaining his interest in the school as a pecuniary 
venture , the airangement did not work smoothly, and a 
fend with Liston arose, which did not terminate until 
twenty years later, when the lattci was settled in London 
Syme’s next venture was the Brown Square school of 
medicine, which he started in 1824-25 in conjunction 
with Dr Macintosh, Dr Fletchei, and others , the paitnei- 
ship w'as again inharmonious, and soon came to an end 
Announcing his intention to jnactise siirgciy only, Syme 
started a surgical hospital of his own, Minto House hos- 
pital, which he carried on from May 1829 to Septembei 
1833, wnth great success as a surgical chanty and school 
of clinical insti notion It was here that lie fust put into 
practice Ins method of clinical teaching, which consisted 
in having the patients to bo opeiated or prelected ui) 0 .i 
bi ought fioni the ward into a lectin e- room 01 tlicatio 
wdieie the students wcio seated conveniently for seeing 
and taking notes Ills piivato piactico had become \oiy 
considciable, Ins position having been assured cvci since 
his amputation at the hip joint 111 1823, the fust of 
the kind in Scotland In 1833 lie succeeded Russol as 
professor of cluneal suigciy in the univcisity Syme’s 
accession to the clinical cliaii wms marked by two impoit- 
ant changes in the conditions of it the fiist was that the 
])iofos&oi should have the caie of smgical patients in the 
mfiimary in light of Ins piofessoiship, and the second, 
that attendance on Ins couiso .should bo ol)hgatoiy on all 
candidates foi the medical dcgioo When Liston icmovcd 
to London in 1835 Symo bciainc the leading con.sTilting 
suigeon m Scotland On Liston’s death in 1817 Syme 
w'as ofloicd his vacant chair ol clinical surgeiy at ITiu- 
vcrsity College, London, and accepted it Tie began piai- 
tico in London m Febiuary 1818, but oaily in hEay tlio 
same ycai dilBcultios witli two of Ins colleagues at Clowci 
Sticct and a desiio to “o.scapG fioni animosity and conten- 
tion” led him to tluow up Ins appomtmont Ho ictuini'd 
to Edmbiugli in July, and was ic instated in Ins old chan, 
which the ciown autliouty liad nieauwliilo found a dilhcully 
in appointing to The ]udgmcnt of lu.s fiioiuls was tluit 
“lie wa.s ahvay.s light m the mailer, but often iviong in 
the inannci, of bis quarrels” In 1819 ho bioaihod the 
subject of medical reform iii a letter to tlie lend advocate , 
in 1851 and 1857 ho addiesscd upon IcHois on tlio .sumo 
subject to Lmd ralnioislon , and in 1858 a Jilcduqil Act 
was passed which largely followed the lines laid dowm liy 
himself. As a niombei of the Goncial hledieul Council 
called into evisLenee by ilio Act, be made cinisidciable ,slir 
in 1868 by an uueomin’oinising staienicni cif doclrinc.s on 
medical education, whuli were llnmgbt by many to lie 
leacbiouaiy, they ■were, however, meiely an aiLeinpt to 
recommend the nicthods that had boon characteristic of 
Edinburgh teaching since (hillen’.s tiiue,- namely, a con- 
stant I'oforcnco of facts to prnieiple.s, the suboidinalion 
(but not the aacufieo) of teeluucal duiail.s to gamcrahtic.^, 
and the profeienco of largo profc.ssoiial classes and tbo 
“magnetism of numbor.s” to the tiilorial syslmn, which 
he identified with “ciamming” In Apiil 1869 ho had a 
paralytic seizure, and at once resigned his cluui' , ho novel 
recovered liis powers, and died on 2Cth Juno 1870 

Syme’s surgical waitings aru nunicrtiuM, althoiigli tlio terseness 
of Ina stylo and auecliicss of las nuitlioil wivo thi'in from being 
bulky. In 1831 lio publisbeil A Tnnluse on the Etmm'on of Eimtiini 
Joints (the celebi’ateii ankle* joint ainimtation is know u by Ins name) 
Ills Pnncipln of Suitji'iij (ofleu lepimted) eamo out a b‘W monllis 
later , Diseasesof the Heilum in 1838 , E/nduio of the Urellira awl 
Fistula in Perxnfo ni 1819 , luul Excision of the Auipidu m 1801 
lu 1848 ho collected into a volume, under llio title of Umilnbutions 
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to the Pathology and Pi aditc of Sui gc7 y, thiity-one original memous 
published in periodicals from time to tune , and in 1S61 he issued 
aiiothei volume of Observations vn Clinical tSui ijei y Synie’s chaiac- 
ter IS not inaptly summed up in the dedication to him by his old 
pupil, Di John Brown, of the senes of essays LoChe and Sydenham 
“Veiax, capa\, perspieax, sagax, efficax, teiiax ” 

See Meinoriah of the I ife of James Syme, by E Paterson, M D , ivith poitraits, 
EUjnbmgh, 1S74 

SYMEON OP Durham was the author of two works of 
great miiDortance in English, history, especially in that of 
northern England, viz, the Histoixa Dunelmensis Ecdesiae 
and the Histoi la Begum Very little is known of his life 
There is no lecoid of the date of his biith or death He 
was at Jarrow about 1080, before the monastic community 
moved thence to Durham (1083) He probably did not 
become a professed monk till some time after that event 
In 1104 he was present at the opening of the coffin and 
the examination of the remains of St Cuthbert Between 
1104 and 1108 he composed his Ilistosy of the CTiwcli of 
Duihain, bunging it down to the death of William of St 
Ganlef (1096) Many years later he compiled his Hutona 
Begum, which is a chronicle of Northumbrian affairs from 
the date at which Bede stops (731) He was also probably 
the author of a letter Be Archxejnscopis Eborati, but not 
of the treatise Be Miiacuhs et Ti amlatiombus sometimes 
attiibuted to him Selden, in his introduction to Twysden’s 
Beoeni Seuptor es, attributes the Ilxstoiia Dunelmensis Ec- 
clesicG to Turgot, piior of that church , but Mr Arnold, in 
the pieface to his edition of Symeon’s works, successfully 
disproves Solden’s assertions This work is original and 
of great value, the llistoma Begum, on the other hand, 
IS a compilation from various sources, brought down by 
Synieon to 1121 or 1129 Both works were continued by 
other hands 

See Twysden, Decern Senploies, and piefaces to Symeon’s works, 
by Ml Hodgson linido (Suitees Society edition, 1868) and by Mi 
T Arnold (Rolls Seiics edition, 1882-85) 

SYMEON, sin named Metaphrastes, Byzantine hagio- 
graphei, accoiduig to Leo Allatius {Be Sgmeonum Ecnptis, 
Pans, 1661), lived during the fiist half of the 10th ccntiuy 
undei Leo tlie Philosophci and his successor at Constanti- 
nople, wheie he successively held the positions of secretaiy, 
grand logothete, and master of the palace This view, subse- 
quently adopted by Cave, Fabncius, and others, was after- 
wards disputed, but not convincingly, by Oudin {Comm 
deSoriptt Eodes Antiq, vol ii, 1722), who identified Mota- 
phiastes with another Symeon who also held the offices of 
logothete and master of the palace under John Comnenus, 
and published a still extant Epitome Ganonum in 1160 
Symeon’s Metaphases, as his legends are called (whence 
Ills name Metaphrastes), occur in MS in many European 
libraries, many of them aio also to be found in the Acta 
Sanctorum and similar collections , but others lemam im- 
printed Allatius and Cave recognize only 122 of the 
hundreds of lives assigned to him as genuine The titles 
of other writings of Symeon, with references to further 
authorities, will be found in the article “Metaphrastes,” 
by Gass, in Herzog-Plitt’s Encyhl , vol ix 

SYMMAOHtJS, pope from 498 to 514, had Anastasms 
II for his predecessor and was himself followed by 
Hormisdas He was a native of Sardinia, apparently a 
convert from paganism, and was in deacon’s orders at the 
time of his election The choice was not unanimous, 
another candidate, Laurentius, having the support of a 
strong Byzantine party , and both competitors were con- 
secrated by their friends, the one in the Lateran church 
and the other in that of St Maiy, on 22d Novembei 498 
A decision was not long afterwards obtained in favour of 
Symmachus fiom Theodoric, to whom the dispute had 
been referred , but peace was not established until 505 or 
506, when the Gothic king ordered the Laurentian party 
to surrender the churches of which they had taken posses- 
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Sion An important incident in the protracted controversy 
was the decision of the “palmaiy synod” (see vol xix p 
492) The remainder of the pontificate of Symmachus 
was uneventful, history speaks of various churches in 
Kome as having been built or beautified by him 

SYMMACHUS, Quihtus Aurelius, consul m 391, 
and one of the most brilliant representatives in public life 
and in literature of tbe old pagan paity at Rome, was 
educated in Gaul, and, having discharged the functions of 
prmtor and qumstor, rose to higher offices, and in 37 3 was 
proconsul of Africa His public dignities, which included 
that of pontiff, his great wealth and high charactei, added 
to his reputation for eloquence, marked him out as the 
champion of the pagan senate against the measures which 
the Christian emperors directed against the old state re- 
ligion of Rome In 382 he was banished from Rome by 
Gratian for his protest against the removal of the statue 
and altar of Victoiy from the senate-house, and in 384, 
when he was prefect of the city, he addressed to Valentiman 
a letter praying foi the restoiation of these symbols This 
13 the most interesting of his literary remains, and called 
forth two leplies from St Ambrose, as well as a poetical 
refutation from Pruclentius After this Symmachus was 
involved in the rebellion of Maximus, but obtained his 
pardon from Theodosius, and appears to have continued in 
public life up to his death 

Of the wiitings of Symmachus repossess (1) ten books of Epistles, 
puhhbhed aftei his death hy his son The model followed by the 
wiiter 13 Pliny the Youngei, and fiom a lefeience in the Saturnalia 
of Maciobiiis (bk v , i § 7), in which Symmachus is introduced as one 
of the iiiteilocutois, it appeals that his con temporal les deemed him 
second to none of the ancients in the ‘ ‘ rich and fioiiJ ” style The 
fiist edition of the Epistles by Bart Cymschiis {s I eta , but pub- 
lished undci Pope Julius II ) is very incomplete, and the collection 
w'as only gradually completed by siibseq^iient editois (2) Fiag- 
ments of nine Complimentary Orations fiom a palimpsest, of which 
pait is at Milan and pait in the Yatican, weio discovered by Mai, 
who published the Milan fiagmeiits in 1815, the Roman ones in his 
Sorqitoiiim Vcferiim Ebva Collcctio, vol i (1825), and the whole in 
1846 The woik was not well done, and many collections aie given 
in a new collation by 0 Socck {Oommeatationes in Homram. Th 
Mommsem, Beilin, 1877, p 595 sq ), w liioh has been followed by 
an edition of the woiks of Symmachus in the Monummta Gai- 
manise liistoriea, Beilin, 1883 

SYMPHONY See Music, vol xvii p 95 

SYNAGOGUE {a-waytoyi]), hteially “assemblage,” is 
the term employed to denote either a congregation of Jews, 
ie,a local circle accustomed to meet together for woiship 
and religious instruction, oi the building in which the con- 
gicgation met In the first sense the word is a translation 
of riDJD, Leneseth, m the second of RlDJlin beth hahleneseth 

Tlie germ of the synagogue, that is, of lehgious assemblages 
dissociated fiom the ancient iitual of the altai, may be 
found in tlio circle of the piophets and their disciples (see 
especially Isa viii 16 5^7 ) , but tbe synagogue as an insti- 
tution charactei istic of Judaism arose after the work of 
Ezia, and is closely connected with the development of 
that legal Judaism to which his refoimation gave definite 
shape From the time of Ezra downwards it was the busi- 
ness of every Jew to know the law, the school {bUh hwm- 
midiaslh) trained scholars, but the synagogue, where the 
law was read every Sabbath (Acts xv 21), was the means 
of popular instruction Such synagogues existed in all 
parts of Judaea in the time of Psalm Ixxiv 8 (probably a 
psalm of the Persian period), iii Acts xv 21 it appears 
that they had existed for many generations “in every city ” 
This held good not only for Palestine but for the Disper- 
sion, in post-Tahnudic times the rule was that a synagogue 
must be built wherever there were ten J ews And, though 
the name “synagogue” varies with irpoo-evxq (“place of 
prayer ”), it appears that everywhere the assemblage was 
piimarily one for instruction in the law the synagogue, 
as Philo puts It, was a McwKaXslov A formed institution 
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of this sort required some organization the general order 
of the service was directed by one or more “rulers of the 
synagogue ” Luke 2111 14 j Acts xiii 15), 

who called on fit persons to read, pray, and preach , alms 
were collected by two or moie “collectors” {gabhde 'iedakd), 
and a “minister” {hazzan, vvripkTr]<s^ Luke iv 20) had charge 
of the sacred books (preserved 111 an “ aik ”) and of other 
ministerial functions, including the teaching of children to 
read The discipline of the congregation was enforced by 
excommunication {hereni) or temporary exclusion (mdduy), 
and also by the minor punishment of scourging (Matt x 17), 
inflicted by the hazzdn The disciplinary power was in 
the hands of a senate of elders {irp^a-^vrepok, yepovcria), 
the chief members of which were dpxorres The piincipal 
service of the synagogue was held on Sabbath morning, 
and included, according to the Mishnah, the recitation of the 
shema(Deut vi 4-9, xi 13-21, Numb xv 37-41), prayer, 
lessons from the law and prophets with Aramaic tiansla- 
tion, a sermon {deimliah) based on the lesson (Acts xiii 
15), and finally a blessing pronounced by the pmest or 
invoked by a layman On Sabbath afternoon and on 
Monday and Thursday there was a service without a lesson 
from the iirophets , tliei e woi e also sei vices for all feast- 
days Synagogues were built by piefeience beside water 
for the convenience of the ceremonial ablutions (comp 
Acts XVI 13), and remains of very ancient buildings of 
this class exist in several parts of Galilee , they geneially 
lie north and south, and seem to have had three doors 
to the south, and sometimes to have been divided by 
columns into a nave and two aisles 

Jewish tradition has a great deal to say about a body 
called “the great synagogue,” which is supposed to have 
been the supreme religious authority from the cessation 
of prophecy to the time of the high priest Simeon the 
Just, and is even said (by model 11 writers since Elias 
Levita) to have fixed the Old Testament canon (cp vol 
v p 3 s< 7 ) But Kiieneii in Ins essay “Over de Manncn 
der Gioote Synagoge” {Ycnlagm of the Amsterdam 
Academy, 1876) has shown that these traditions are 
fiction, and that the name lencketh haqgddola oiigmally 
denoted, not a standing authoiity, but the great convoca- 
tion of Nell vni -x 

Coiniuie ni gciioial Sclnner, Qcsclmhte dcs jzldischcn VbRa, 
§ 27, wlieie the older litciatuic 19 catalogued I’oi the usages ol 
Iho synagogue 111 more recent times, see Buxloif, Synagoge Judincet, 
Basel, 1641 

SYNEDRIUM (uvvkBpiov), a Greek word which means 
“assembly” and is especially used of judicial or representa- 
tive assemblies, is the name by which (01 by its Hebrew 
transcription, puniD, mnhedftn, sanhed‘)ini) that Jewish 
body is known which 111 its oiigm was the municipal coun- 
cil of Jerusalem, hut acquired extended functions and no 
small authority and influence over the Jews at laige (see 
vol xiii p 424 sq ) In the Mishnah it is called “ the san- 
hedrin,” “the great sanhedrin,” “the sanhedrin of seventy- 
one [members],” and “the great court of justice” {btih din 
haggddbl) The oldest testimony to the existence and 
constitution of the synediium of Jeiiisalcm is piohably to 
be found in 2 Chron xix 8 , foi the priests, Lovitcs, and 
hereditaty heads of houses thoio spoken of as sitting at 
Jerusalem as a couit of appeal from the local judicatories 
does not correspond with anything mentioned 111 the old 
history, and it is the practice of the Chronicler to refer the 
institutions of liis own time to an origin in ancient Israel 
And just such an aristocratic council is what seems to be 
meant by the gerusia or senate of “ elders ” repeatedly 
mentioned m the histoiy of the Jews, both under the 
Greeks from the time of Antioch us the Great (Jos., Ant , 
xii 3, 3) and under the Hasmonean high priests and 
princes The high priest as the head of the state was 


doubtless also the head of the senate, which, according to 
Eastern usage, exercised both judicial and administrative or 
political functions (comp 1 Mac xii 6 , xiv 20) The exact 
measure of its authoiity must have varied fiom time to 
time, at fust with the measme of autonomy left to the nation 
by its foreign loids and afterwaids with the moie or less 
autociatic powei claimed by the native soveieigns 

As has been shown in vol xiii p 424 sq , the original 
anstociatic constitution of the senate began to be modified 
under the later Hasmoneans by the inevitable introduction 
of representatives of the rising paity of the Pharisees, and 
this new element gained strength under Herod the Gieat, 
the bitter enemy of the piiestly aristociacy ^ Finally under 
the Roman piocuratois the syneduum was left undei the 
piesidency of the chief piiost as the highest native tribunal, 
though 'Without the power of life and death (John xviii 
31) The anstociatic element now again piepondciated, 
as a^ipears fiom Josephus and from the New Testament, 
in which “chief luiests” and “luleis” aie synonymous 
expressions But with these theie sat also “sciibcs” oi 
ti allied legal doctois of the Phausecs and othei notables, 
who aie simply called “ elclcis ” (Maik xv 1) The J cwish 
tiadition which regaids the syncdiimn as entnely comjioscd 
of rabbins sitting undei the presidency and vicc-piesidcnoy 
of a pail of chief doctois, the ndst and dh both dhi,“ is 
quite false as icgaids the true syiiednuni It was after 
the fall of the state that a merely labbinical hath dtn sat 
at Jabnch and aftoi wauls at Tibonas, and gave legal re- 
sponses to those who chose to admit a jndicatuio not 
recognized by the civil powoi Gradually tins illegal coiut 
iisniped such authoiity that it even vciiiuiccl to pionounoo 
capital souteuccs, — acting, howcvci, with so much sooiccy 
as to allow tho Roman authoiitios to close thou eyes to its 
proceedings (Oiigcn, Ep ad J/"; , § 11) That this was 
possible will appeal less smpiising if wo icmoinbei that 
m like manner the syneduum of Jciusaleiu wms able to 
extend an authoiity not sanctioned by Roman law o^ ei 
Jews beyond Jnehua, c 7 , in Damascus (Acts ix 2 , xxii 5) 

Tho council chaiubui (/Soi/XiJ) wlicio tho syncclnuiu usually sat 
was hotwecu tho Xystus and tho toiaplo, piohahly on the loniplc- 
lull, hut haully, as tho Mishnah .states, wnllun tho luuoi cenut Tho 
incciiiig lu tho pahuo ol tho high priest which coudtMuiUHl oui Lcml 
was e\ccptional The pioeceiiings also on this oci-asioii w'oic highly 
uiogulai, if lucasuiod by Iho lules ol pioecduio whuh, aecuuhug to 
Jewish tiaditioii, woio hud down to aucuio oulor and a fan tiial loi 
tho accused 

or tli8 older hteiahue of Iho subject it ifl enough to c ilo Siilden, Du fli/Hcdr iii 
The most hnpoi Unt ciitical tliHousHlou 1b tliat of Kueneu In tlui F< rmgrn, Ac , 
of the Amsk'idam Academy, l.SWi, p 131 A L'ood BUiumaiy in given by 
Schiliei, disihrthie tktjiithsihai Valhi’i, 2d «d , § 2'i, ill 

yYNEBlUH, bishop of Ptolenuus in the Libyan Ponta- 
polisfrom 110 to c 41 1, was born of wealthy patents, who 
claimed descent from tSpaitan kings, at Cyiouo about 375, 
While still a youth (393) ho wont with his brother 
Euoptiusto Alexandria, whcio ho hecamo an enthusiastic 
Ncoplatonist and discqflo of IIyi'atia ( 7 ?') Roimmng 
to Ills native place some time before 397, ho wms in that 
year chosen to head an embassy from the cities of tho 
Pentapolis to tho impeual court to ask for remission of 
taxation and other relief. His stay in (kmstantinople, 
which lasted three ycais, was weausomo and otherwise 
disagreeable ^ the leisure it forced upon him ho devoted in 
part to literary composition (see his 2?e Pnmdentia), Tho 
oration he delivered when at last admitted to tho presence 
of Arcadius is also extant (Z>e Hegno) Returning abruptly 
to Gyrene in 400, be spent tho next ton years partly in 
that city, when unavoidable business called him there, but 
chiefly on an estate in the interior of tho province, where 

Tlie name synedmm first appears under Ilyicaiius 11 (Jos., Ant , 
xiv 9, 4). 

® The former woid propoily moans tho sovoreigu and tho latter tho 
president of the tnhunal. The false tiaditioiial applicatiou is post- 
Mishnic 
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he was able to enjoy tbe literary leisure tliat was most 
congenial to Inm, varying bis studies with gardening and 
hunting and the quiet pleasures of domestic hfe His 
marriage took place at Alexandria in 403 , in the previous 
year he had visited Athens In 409 or 410 Synesius, 
whose Christianity had until then been by no means very 
pronounced, was popularly chosen to be bishop of Ptole- 
mais, and, after long hesitation on personal and doctrinal 
grounds, he ultimately accepted the office thus thrust upon 
him, being consecrated by Theophilus at Alexandria One 
])ersonal difficulty at least was obviated by his being 
allowed to letain his wife, to whom he was much attached, 
but as regarded orthodoxy he expressly stipulated for 
personal freedom to dissent on the questions of the soul’s 
creation, a literal resuirectiou, and the final destruction of 
the world, while at the same time he agreed to make some 
concession to popular views in Ins public teaching (rd /xev 
oI’kql cjitXoa-ocf^wv, ra S’ His tenure of 

the bishopric, which was compaiatively brief, was troubled 
not only by domestic bereavements but also by barbaric 
invasions of the country, and by conflicts with the prefect 
Andronicus, whom he excommunicated for interfering with 
the church’s right of asylum The date of his death is un- 
known, but he died probably not later than 414 

His extant woiks aie— -(1) a speech bofoie Aicadius, Do Regno , 
(2) Dio, sm do suo ipsius InsiUuio, in winch he signifies his puipose 
to devote himself to tiue philosophy , (8) Micoimim Calmtvi, a 
liteiaiy yflit d'espi U, suggested by Dio Chiysostoin’s Ft wise of Saw , 
(4) Da Ptovidentta, iii two books, (5) Do Insomnns , (6) 157 Dpn- 
tolao , (7) 12 Eijmni , and several homilies and occasional speeches 
Tlio editio pntMps is that of Tuinebus (Pans, 1553), it was 
lollowed by that of Moiall, with Latin tianslation by Petavius 
(1612, gieatly eiilniged and improved 1633 , lepiinted byMigne, 

1 859) The Fpisiolis, winch foi the modem readei gieatly exceed 
lus other woiks in mtoiest, have been edited by Demetnados 
(Vienna, 1792) and by Glukus (Yeiiico, 1812), the Oalvihi Mi- 
coniium by Kubinger (Stuttgart, 1834), the De Providentm by 
Kiabingoi^Sulzbadi, 1836), the Do Regno hy Kiabmgei (Munich, 
1825), and the ff)jmns by Flacli (Tubingen, 1875) 

See Clausen, DeSvimo P/IdosnjiJio (Oopenliageii, 1831), Volknnnn, Si/iicsiws 
mi Cyiew (B( iliii, 1809) , and Miss Alice UaidnuS monogiaiiU iii “The Fatlieie 
loi Englisli Etaikis ' (Loiiiloii, ISbO) 

SYHOD See Council and Pbesbyteeianism: 

SYPHILIS See Pathology, vol xvm pp 404, 405, 
and SuKGisuY, p 686 above 

SYBA, 01 Syuos, a Greek island m the middle of the 
Cyclades, winch m tho 19th century has become the com- 
mercial centie of the Archipelago, and is also the residence 
of the nomaich of the Cyclades and the seat of the central 
law courts In ancient times this island was remarkably 
fcitilo, as is to be gathered not only from the Homeric 
description (Od xv 403), which might be of douhtful 
application, but also from the remains of olive presses and 
peculiarities in the local nomenclature The destiuctiou 
of its forests has led to the loss of all its alluvial soil, and 
now it IS for the most part a blown and barren rock, 
covered at best witli scanty aiomatic scrub, pastured by 
slieep and goats The length of the island is about 10 
miles, the bieadth 5, and tlie area is estimated at 42|- squaie 
miles The population is now estimated to numbei about 
33,700, of whom about 20,500 are in the chief town 
Commerce is the mam occupation of the islandeis, though 
they also build ships, have extensive tanneries, large steam 
Hour-nulls, a steam weaving and rope factory, and a hand- 
kerchief factory, and grow vegetables for export 

Hoiuiopobs, as the clupf town is called, is built round the harbour 
on the east side of tho island It is governed by an active inumci- 
pality, whose levenue and expenclituie have rapidly mci eased 
Among the public buildiugs aie a spacious town hall m the cential 
sqiiaiG, a club Iinuso, an opeia-house, and a Gieek theatie Old 
Syia, on a conical hill behind the poit town, is an interesting place, 
with its old Roman Catholic ehmch of St Gooige's still crowmng 
the munmit This was built by the Capuchins, who m the Middle 
Ages chose Syra as the lieadqiiaiteis of a mission m the East 
Louis XTII , haaimg of the dangexs to which the Syia puests weie 
exposed, took the island uudei hia esjiecial piotection, and since tiiat 
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time the Roman Catholic bishops of Syra have been elected by the 
ope About the beginning of the 1 9th century the inhabitants of 
yra numbered only about 1000 , whenever a Tuikish vessel ap- 
peared they made off to the iiitenor and hid themselves On the 
outbreak of the war of Greek mdependeiice refugees from Chios, 
after being scatteied throughout Tenos, Spezia, Hydra, Lc , and 
rejected hy the people of Oeos, took up their lesidence at Syia 
under the protection of the French flag Altogether about 40,000 
had sought this asylum before the freedom of Gieece was aclneved 
The chief city was called Hermopolis after the name of the ship 
which brought the eailiei settlers Most of the ininngiants elected 
to stay, and, though they were long kept in alam hy pnates, they 
have contmued steadily to piosper In 1875 1668 sailing ships 
and 698 steameis (with a total of 740,731 tons) enteied and 1588 
sailing ships and 700 steamers (w ith a total of 756,807 tons) cleared 
this poit, m 1883 3379 sailing and 1126 steam vessels (with a 
total of 1,056,201 tons) enteied and 3276 sailing and 1120 steam 
vessels (with a total of 960,229 tons) cleared Most of ths sailing 
vessels were Gieek and Tuikish, and most of the steamers were 
Austiian, Fieneh, and Tmkish 

SYEACHSE (S.vpdnocraii'Svpd^ovoraL^'SvfnjhovcraL , Lat Topo- 
Syrams^ , It Siracusa), the chief Greek city of ancient g^aphy 
Sicily and one of the earlie&t Greek settlements in the 
island (see Sicily, p 15 above) The foundation legend 
takes several shapes (Thue , vi 3 , Stiabo, vi 4, p 269) , 
but there is no reason to doubt that Syracuse was founded 
by Archias of Corinth as part of a joint enterprise together 
with Corcyra, and the received date 736 b c may pass as 
appioximate The first settlement was on a small island, 
parted from the coast by a very narrow channel (for map, 
see pi II ) It points southward, in front of a deep bay, 
which, with the opposite headland (Plemmynura), it helps 
to shelter from the sea This formed the Great Harbour, 
the Lesser Harbour of Laccius lay to the north of the 
island, between it and a peninsula of the mainland, with 
the open sea to the east and north The peninsula consists 
of part of a hill which almost everywhere leaves some 
space between itself and the sea To the west of the Great 
Haibour a marshy plain lies on each side of the river 
Anapus On the south side of the nvei is a smaller hill 
The coast of the island and of the peninsula is rocky 
That of the harboui is foi the most part flat, except part 
of the west and south sides and the headland oijposite the 
island From the island the city spread over the whole 
peninsula, while a detached subuib (Polichne) aiose on the 
outlying hill beyond Anapns The marshy ground between 
tho two was not fit for building All these additions ha\e 
been gradually forsaken, and the modem towm is confined 
to the island 

The island was called Oitygia, a name connected with Island of 
the Delian legend of Artemis (see Holm, Gesch Sic, i Oitygia 
886), hut often simply the Island (Liv, xxv 24, 30) 

Though the lowest pait of the city, its position and 
strength made it the citadel, and it is therefore often 
sjjoken of hy Diodoius and Plutarch as if it had been a 
real aciopolis It is famous for the fountain of Arelhusa, 
connected m Greek legend with the river Alplieus in 
Peloponnesus ^ The sweet water perished when an earth- 
quake brought m the sea in 1170 ^ At the time of the 
first settlement the island was held by Sicels , some have 
thought that a Phoenieian element lingered on under both 
Sicels and Greeks It is ceitain (Herod, vii 166) that 
Syracuse and Carthage stood in relations to one another 
which were not usual between Greek and barbarian cities 
It has also been thought from some legendary hints that 
Polichne was the ougmal Syracuse, and that the plural 
form ^vpaKovcrai) arose from the union of Ortygia and 
Polichne But the plural form is common enough in 
other ca^es The chief evidence for the belief is that the 

> See Plut , Amat Mart ,2 ^ ^ 

2 See Pmd , JVm , i 1, and tbe soiantifio discussions in Strabo, vi 
2, p- 270 , also Pansaiuas, v 7, 2-4 

» Hugo Pale., eel Murat , vii 362 , Lnmia, SioiM sotto Qngliehm 
il Biiono, 117 . 
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great temple of Olympian Zau& stood m Policline and 
that (Pint, 14) the register of Syracusan citizens 
was kept there 

Earliest Tdl the beginning of the 5th century b u our notices of 

Inston- Syracusan history are quite fragmentary Almost the only 
, question is whether, as some stray notices (Athen , i 56 , 
see Muller’s Donans, i 161, Eng tr ) might suggest, the 
primitive kingship was retained oi renewed at Syracuse, 
as it certainly was in some other Greek colomes A king 
Polhs IS spoken of , but nothing is known of his actions 
It is far more certain that Syracuse went thiough the 
usual revolutions of a Greek city The descendants of the 
oiiginal settlers kept the land in their own hands, and they 
gradually brought the Sicel inhabitants to a state not 
unlike villainage Piesently other settlers, perhaps not 
always Greek, gathered round the oiiginal Syiacusan 
people, they formed a distinct body, oi i^lehs, 

personally fiee, but with an infeiior political franchise or 
none at all The old citizens thus gradually grew into 
an exclusive or aiistoczatic body, called ydfxopot or land- 
owners We lieai incidentally of disputes, seditions, and 
changes, among otheis the banishment of a whole gens 
(Thuc , V 5 , Aiist , , V 3, 5, 1, 1), but we have no dates 

01 details till we have enteiod the 5th centuiy b c In its 
external development Syracuse differed somewhat from 
other Sicilian cities Although it lagged m early times 
behind Loth Gela and Aciagas (Agrigentum), it very soon 
began to aim at a combination of land and sea powei 
Between 663 and 598 it founded the settlements of Acijc, 
Casmeuae, and Camanna, of which the liist was unusually 
far inland The three together seemed foi Syracuse a 
continuous dominion to the south-east coast They were 
not stuctly colonies but outposts , Camanna indeed was 
destroyed aftei a revolt against the luhng city (Thuc , v 
1) That the inland Sicel town of Henna was over a 
Syracusan settlement thoie la no reason to believe Of 
this eaily time some arclutecUiial monuments still remain, 
as the two temples in Ortygia, one of which is now the 
metiopohtan church, and the small remains of the Olym- 
pieum or temple of Zens in Polichne, — all of couise ni the 
ancient Done style 

The second period of Syiacusan lustoiy, which roughly 
begins with the 5tli centuiy, is fai bettor ascertained It 
IS a peuod of change iii cveiy way The austocratic com- 
monwealtli becomes in turn a tyianny and a democracy, 
and Syracuse becomes the greatest Qieok city in Sicily, the 
mistress of othoi cities, the head of a gicat dominion, — 
for a moment, of the greatest dominion m Hollas Stiange 

Grelon to say, all this growth begins iii subjection to the lulci of 
another city Hippocrates, tyrant of Gela, held the chief 
power in eastern Sicily at the beginning of the 5th century 
B c (498-491) lie threatened Syracuse as well as other 
cities, and it was delivered only by the joint intervention 
of Cormth and Coicyia, and by the cession of the vacant 
territory of Camanna In 485 the Syiacusan Stj/^os oi 
joined with the Sicel seif population to diive out the 
gamo'} or, the ruling oligarchs These last craved help of 
Gelon, the successor of Hippocrates, who took possession 
of Syracuse without opposition, and made it the seat of his 
power. Syracuse now giew by the depopulation of other 
cities conquered by Gelon He gave citizenship both to 
mcioeiiaries (Diod , xi 73) and to settlers from old Greece 
(Pans, V 27, 16, 17, Pmd, Olpnp, vi), so that Syracuse 
became a city of mingled race, m which the new citizens 
had the advantage The town spread to the mainland 
the new town of Achradina, with separate fortifications, 
arose on tlie eastern part of tlie adjoining peninsula (Diod , 
xi 73), while Ortygia became the inner city, the stronghold 
of the ruler Indeed in the form of unwalled suburbs tlie 
city seems to have spread even beyond Achradina (Diod , 
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XI 61, 68, 72) Gelon’s general rule was mild, and he won 
fame as the champion of Hellas by his great victory over 
the Carthaginians at Himeia He is said to have been 
greeted as king, but he does not seem to have taken the 
title in any foimal way 

Gclon’s biothei and successor Hieio (478-467) kept up Ga 
the power of the city , he w on himself a name by liis 
encouragement of poets and philosophers, and his Pythian 
and Olympian victories made him the special subject of 
the songs of Pindar He appeared also as a Hellenic 
champion m the defence of Cuniie, and he attempted to 
found a Syracusan colony on the island of HUnaria, now 
Ischia But his internal goveinmcnt, unlike that of Gelon, 
was suspicious, gieedy, and cruel After some family dis- 
putes the power jiassed to his bi other Thiasybnlus, who 
was driven out next yeai by a geneial rising (see Sicily, 
p 16) In this revolution Thiasybulus and liis ineicen- 
aiies held the fortified quarters of Ortygia and Achiadina, 
the revolted people held the unwalled subiubs, already, it 
IS plain, thickly inhabited Thiasybulus yielded to the 
common action of Sicehots and Sicels Syiacuse again 
became a fice commonwealth, and, as the eftcct of the 
tyianny had been to bicak down old distinctions, it was 
now a domociatic commonwealth licnewod liccdoiii was 
celebiatcd by a colossal statue of Zeus Elcutlioiius and by 
a ycaily feast in his honour But when tlio meiconaiics 
and other now settlcis wore shut out fiom office^ new 
struggles arose The ineicenaiios again held Oitygia and 
Achradina The people now walled in the subuib ot Tychc 
to the west of Acluadina (Diod , xi 73) Tho meiconaiics 
weie at last got iid of iii 4C1 Although wo hcai ot 
attempts to seize the tyianny and of an institution called 
2ietalwn, like tho Athenian ostiacism, designed to guard 
against such dangers, popiiLu goveinmcnt ivas not scuuu.siy 
till catened for nioi c than fifty ycai s Tho pai t of Syiacuso 

111 gencial Sicilian affairs has boon tiaced in tho aiticlo 
Sicily (gv) ^ but one sti ikmg scone is wholly local, when 
tho defeated Diicctiiis took lofugo m tho hostile city (151), 
and the common voice of the pcoplo bade “spaio tho 
suppliant ” Wo have but one solitary notico of the gicat 
military and naval sticngtliof Syiacuso in 439 (l)iod , xu 
30) Yet all that we icad of Syiacusan mihtaiy and naval 
action duung tho louuci jiait of the Atliouian siugo shows 
how Syracuse had lagged behind tho cities of old Grooco, 
constantly practised as they wore in waifaio both by laiul 
and sea 

Tho Athenian sioge(415-413) is of tho cloopostnnpoitauco At 
foi the topograpliy of Syracuse, and it throws some light on hiei 
tho internal politics Ilormoeiaies, tho best of counsellors 
for external allaiis, is susiicclod, and soomuigly with reason, 
of disloyalty to tho dcuiociatic conaiitiiLiou Yot lio is, 
like Nicias and Phocion, tho official man, head of a board 
of fifteen generals, which ho persuades tlie people to cut 
down to three Atlicnagoras, tho doinagogne oi opposition 
spoakci, has tho best possible cxposiLiou of duinoeialic 
pnnciplea put into his mouth by Tlmcydules (vi 36-40). 
Through tho whole siege ^ ihoro w'a.s a treasonable pai by 
within tho city, which— for what motive wo arc not told— 
kept up a corio.spondonco with the besiegers 

Tho speocli of Atlicnagoras h that of a vciy ihwt-i demagogue , 
it sums up vpiy foieihly all that t‘au ho said against oligaudiy, aiul 
it may have heen pei feetly suu we But lu.s views were oven uled, 
and picpaiation was made lu cauicsl for the city’s dcfonco When 
tho Athenian fleet under Nicias and Laiimchus was al Rhegnmi in 
Italy, thoiiuestion for the coimnaiuUns wms wlicthor they should 
seek to slrongtlieu Ihenisclvos liy ficsh alliances on tho spot or 
stnke the blow at once Lamaclms was for inimtuliaks action, and 
there can haully ho a douht that Syiacuso must have fallen hoforo 
a sudden attack hy so fommlablc an annauicnt m th e aumiucr of 

‘ Biod, XI. 72, cf Aust, Pol, v 3, 10, and Grote’s note, v. 819 

* The chief authorities for the siege aie Thucydides (hks. vi and vh ), 
Diodorus (bk. xiii ), and Plutarch, Lt/e (j/A'icu«. 



S Y R A 

415 The S 3 ’iacusaus were neither at unity among themselves noi 
by any means adeijuatelj piepared for effectual defence Thiough 
out the whole struggle it is perfectly eleai that th.ey owed their 
iuial delnerance to the most extiaoidinaiy good foillune Athens 
had the puze within hei giasp, and she lost it wholly through the 
peisisteiit dilatoiiness and blundeimg of hei general, the despond 
mg, vacillating Nicias It was at his advice that the summer and 
autumn of 415 weie fiitteied away and the siege not begun till the 
spimg of 414 By that time the Syiaeusans weie both in bettei 
spnita and better piepared then tioops weie bettei oiganized, and 
they had built a wall from the Gieat Harhoui to Panagia so as to 
scieen them fiom attack on the side ot Epipol® on the noith- 
west The effect of this was to bai the enemy’s appioach and push 
back hib blockading lines, which had to be earned over an incon 
\ enientl^ lai ge extent of gi ouiid The Syiaeusans had been at first 
thoioughly cowed , but they were cowed no longer, and thej even 
plucked up com age to sally out and fight the enemy on the high 
ground of Epipolie They weie beaten and diiven back, but at 
the suggestion of Herinociates they earned a countei work up the 
slope ot Epipolffi, which, if completed, would cut in two the 
Athemau lines and fiustiato the blockade At this point Nicias 
showed consideiable militaiy skill The Syiaeusans’ woik was 
destioyed by a piompt and well-executed attack , and a second 
countei woik earned across marshy giound some distance to the 
south of Epipolae and neai to the Gieat Hai hour was also demolished 
aftei a shaip action, m which Lamachus fell Howevei, the blockade 
on the land side was now almost complete, and the Athenian fleet 
had at the same time enteied the Gieat Ilaiboiii The citizens 
began to think of suiiendei, and Nicias was so confident that he 
noglooteJ to push his advantages He left a gap in his lines at 
the' point wheie Epipolie slopes down to the sea, and he omitted to 
occupy an impoitant positfon on its noitli -western ndge, known 
as Euiyalus, a pass which eommaiicled on this side the appioach to 
the city fioin the iiiteiioi 

The second act of the diama may bo said to open with the iiie- 
tiiQvahle bluiidei of Nicias in lotting the Snaitan Gylippus fust 
land in Sicily, and then maicli at the head of a small ainiy, paitly 
levied oil the spot, acioss the island, and enter Syiacuse by way 
of Epipolai, thiough the Euiyalus pass Gylippus was felt to bo 
the repiesenlativo of Snaita, and of the Peloponnesian Gieeks 
gonoially, and lus aiiival luspned the Syiaciibans with the fullest 
confulouoo Just hefoie his aiiival a few ships fioin Coiinth had 
made then waj into the haiboui with tlio news that a gieat fleet 
was alieady on its way to the lelief of the city The tables weio 
now completely turned, and wo lieai of nothing but defeat and 
disaster foi the besiogois till then final oveitluow The luihtaiy 
skill of Gylippus enabled the Syi acusaii imlitia to meet the Athemau 
tioops on equal tot ms, to wiest fiom them thou foi tilled position 
on Pleiiimyiium, and to i educe them to such a plight that as 
Nicias said in lus despatch to Athens towaiJs the close of 414, 
they woio thomsolvos besieged lathei than besieging In the 
spuiig of the following year Syiacuao once again gave heiself up 
for lost, when seventy tliico waialups fiom Athens, nndci Demo- 
sthenes, oiitoied the haiboui with a largo foico of heavy infantiy 
and light tioops Demosthenes douded at oneo to make a giand 
attack on Epipolro, with a view to lecoveiing the Athenian block- 
ading lines and diivuig the Syiaeusans back within the city walls 
The assault was made by night, by the unceitain light of the moon, 
and this cueumstaiico tuinod what was voiy neaily a successful 
surpiiso into a i unions defeat The affau seems to have been well 
planned up to a eeitam point, and well executed , but the Athenian 
\aii, fkishod with a fust success, then lanfcs bioken and disoidcied 
by a puisuit of the enemy over lougli giound, weie icpulsed with 
gieat loss by a body of heavy aimed Boiotians, and driven back m 
disorder The confusion sinead to tlio tioops behind them, and 
the action ended iii a wild flight thiough the iiaiiow loads and 
passGs of EmpoliB Tlie army was now thoioughly out of heait, 
and Demosthanos was for at once bieakiiig up the camp, erabaikmg 
the tioops, and sailing back to Athens. But Nicias could not 
bung himself to face the Athenian people at home, noi could he 
bo picvailod on to letiio piomptly to some position on the coast, 
faiioh as Cataiia oi Tliapsus, wheio the aiiny would be at least able 
to maintain itself for a time He dallied till the ond of August, 
many w'eeks after the defeat, and on the 27th of that month was 
an eclipso of the moon, on the strength of which he insisted on a 
delay of almost auothei month Ills fleet too lingered uselessly in 
the liaiboiu, till, after a fiantic effort to break out and a despeiate 
conflict, it was utteily defeated and half destioyed The bioken 
and demoralized army, its lanks thinned by fever and sickness, at 
last began its hopeless lotieat in the face of tlienumeious Syia- 
ciisan cavalry, and, aftei a few days of dreadful sutTeiing, wasTorced 
to lay down its aims The Syiaeusans sullied the gloiy of then 
tnumph by huddling then prisoners into their stone-qiiaines,— a 
living death, diagged out, foi some of them at least, to the space 
of sovoiity days 

Her great deliverance and victory naturally stirred up 
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the energies of Syracuse at home and abroad Syracusan Diodes 
ships under Hermocrates now play a not unimportant 
part in the warfare between Sparta and Athens on the 
coast of Asia Under the influence of Diodes the consti- 
tution became a still more confirmed democracy, some at 
least of the magistracies being filled by lot, as at Athens 
(Diod, xiu 31, 35, Aiist, V 3 6) Diodes appears 
also as the authoi of a code of laws of great strictness, 
which was held m such esteem that later lawgivers were 
deemed only its expounders There seems no reason to 
suppose, with Holm, an earlier lawgiver Diodes distinct 
fiom the demagogue , but the story of his death by his 
own hand to punish a breach of his own law is, we may 
suspect, a repetition of the story of Chaiondas (Diod , xiii 
33, cf XU 19) Under these influences Hei mocrates was 
banished in 409 , he submitted to the sentence, notwith- 
standing the w ishes of his army He went back to Sicily, 
waned with Carthage on his own account, and biought 
back the bones of the unbmied Syracusans fiom Himeia, 
but was still so dreaded that the people banished Diodes 
without lestoring him In 407 he was slain m an attempt 
to enter the city, and with him was wounded one who was 
piesently to outstrip both rivals 

This was Dionysius, son of another Eeimociates, and an Diony- 
adheient of the aristocratic paity, but soon afterwards a^^'^sthe 
demagogue, though supported by some men of lank, among 
them the histoiiaii Philistus (Diod, xiii 91, 92) Dy 
accusing the geneials engaged at Gela in the n ar against 
Carthage, by obtaining the restoration of exiles, by a variety 
of tricks played at Gela itself, he secured his own election, 
fiist as one of the geneials, then as sole general (or with 
a nominal colleague) with special poweis He next, by 
another trick, piocured from a military assembly at Leon- 
tim a vote of a bodyguaid, he hued meicenaries and ni 
406-5 came back to Syiacuse as tyiant of the city (Diod , 
xiii 91 96) Dionysius kept his powei till his death thirty- 
eight yeais latci (367) Dut it was wellnigh overthrown 
before he had fully grasped it His defeat before Gela (see 
iSiciLY, p 18) was of couise turned against him His 
enemies in the aimy, chiefly the horsemen, reached Syracuse 
before him, plundered his house — ^he had not yet a fortress 
— and horribly maltreated lus wife, but they took no politi- 
cal 01 militaiy steps against himself He came and took 
his vengeance, slaying and diiving out his enemies, who 
established themselves at zEtna (Diod, xm 113) This 
1 evolution and the peace with'the Carthaginians confirmed 
Dionysins in the possession of Syracuse, but of no great 
leiritoiy beyond, as Leontini was again a separate city 
It left Syiacuse the one great Hellenic city of Sicily, 
which, howevei enslaved at home, W'as at least inde- 
pendent of the barbarian Dionysius was able, like Gelon, 
though with less success and less honour, to take up the 
pait of the champion of Hellas 

Duiingtho long tyranny of Diony&ius the city giew gieatly in Quarters 
size, population, and giandeiir Plato says , vii ) that he of the 
gatheied all Sicily into it In fact the flee Gieek cities and com city 
mumties, in botli Sicily and southoiii Italy, weie sacrificed to 
Syiacuse , thero tlic greatness and gloiy of the Gieek woild in the 
West weie concentiated The mass of the population of Gela and 
Oamanna m the disastious year 405 had, at the prompting of 
Dionysius, taken refuge at Syiacuse Gela had ui the piovious 
yeai’ leceived the fugitive inhabitants of Aciagas (Agiigentiim), 
which had been sacked by the Caithaginians Syiacuse thus 
absoihed tluee of the chief Gieek cities of Sicily It received large 
accessions from some of the Gieck cities of southern Italy, from 
Hipponium on its west and Cauloiiia on its east coast, both of 
which Dionysius captmed in 389 B o There had also been an 
influx of flee citizens fiom Rhegium At the time of the Athenian 
siege Sj racuse consisted of two quarters — the Island and the “ outer 
city ” of Thucydides, geneially known as Achradina, and bounded 
by the sea on the noith and east, with the adjoining suhuib of 
Apollo Temenitos farthei inland at the foot of the southern slopes 
of Epipolee With the vast increase in its population, it now giew 
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into a city of four quaiteis The suburb Temenites was expanded 
into Neapolis (New Town), spreading over the adjoining slopes 
A district stretching down to the sea, to the north west of Acliia- 
dina, was taken in, and subseq^uently enlarged into a separate 
foi tided town Tycbe (Ti5xi?) was the name given to this quarter, 
according to Cicero [In Verr , iv 52, 53) from an old temple of 
Foitune somewhere within its limits,— a fact ivhich seems to mdi 
cate that the spot must have been inhabited in very eaily times 
But of this Thucydides says nothing, and his silence on <i point 
which would have natuially enteied into his desciiption of the 
Athenian blockading operations is somewhat perplexing This 
quaiter was in Cicero’s time the most populous part of the entiie 
city , it was practically secured by the new city walls, which w ere 
diawn inland in a tnangulai foim so as to enclose the hill of 
Epipolae, the apex of the triangle being the fortress of Euryalus, 
the remains of which aie said to be the most peifect existing 
specimen of ancient foitification Syiacuse was now secure on the 
land side The Island (Ortygia) had been provided with its own 
defences, conveited in fact into a sepaiate stronghold, with a foit 
to serve specially as a maganne of coin, and with a citadel oi 
acropolis which stood apart, and might be held as a last lefuge 
Dionjsius, to make himself peifectly safe, diove ont aniimbei of 
the old inhabitants and turned the place into baiiacks foi his 
soldiers, he himself living in tlie citadel I’m any unpopiilaiity 
he may have thus iiicuned he seems to have made up hy his gieat 
woiks foi the defence of the city , these weio executed undez the 
duection of the most skilful eugineeis, and are said to have found 
employment foi 60,000 men The new lines covered an extent of 
3^ miles, and weie constiucted of huge well cut blocks of stone 
fiom the neighbouiiug quaiiies Each quaiter of the city had its 
own distinct defences, and Syiacuse was now the most splendid 
ami the best foititied of all Gieek cities Its naval powei, too, 
was vastly increased , the docks weie enlaiged , and 200 now 
waiships were built Besides the tiiremes, oi vessels with thiee 
banks of oais, we heai of qiiadineines and quinqueiemes w'ltli fom 
and five banks of oars,— laigei and tallei and moio massive ships 
than had yet been used m Gieek sea waifaie The fleet of 
Dionysius was the most poweifal iii the Mediteiiaueaii It was 
doubtless feai and hatied of Caitliage, from which city the Giecks 
of Sicily had suffeied so much, that uigcd the Syiacusans to 
acquiesce in the enoimous expendituio which they must have 
incuiied undei the lule of Dionysius Much too w^is done foi the 
beauty of the city as well as foi its siiengtli and defence Seveial 
new temples weie built, and gymnasia elected outside the walls 
neai the banks of the Anapus (Diod , xv 13) 

)iony- “Fastened by chains of adamant” -was the boastful 
ins the phrase in which Dionysius dcsciibed his empue; but 
Qungei big 8on^ younger Dionysius, an easy, good- 

natured, impiactical man, a soit of cleverisli ililettante, 
a reaction set in amongst the icstlcss citmens of iSyiacuso, 
■which, lyith its vast and mixed population, must have 
been full of elements of tuibulence and faction But the 
burdensome expendituie of the late leigii ■would be enough 
to account for a good deal of discontent Aiomaikable 
lion man no'w comes to the front, — Dion, tlio fiiend and 
disciple of Plato, and for a time the trusted political 
adviser of Dionysius, whom he eiidcavouied to impicss 
with a conviction of the infinite supeiionty of free and 
popular government to any foi in of tyiaimy or despotism 
Dion’s idea seems to have been to make Dionysius some- 
thing like a constitutional sovoieign, and with this view 
he brought him into contact with Plato All went well 
for a tune, but Dionysius had those about him who 
were opposed to any kind of liberal leforni, and the lesnlt 
was the banishment of Dion from Syracuse as a dangoious 
innovator Ten years afterwards, in 3i)7, the exile ontuicd 
Achiadma a victor, welcomed by the citizens as a deliverer 
both of themselves and of the Greeks of Sicily generally 
As yet, however, this was the only pait of the city gained 
A siege and blockade, with confused fighting and alternate 
victory and defeat, and all the honois of fire and slaughter, 
followed, till Dion made himself master of the mainland 
city, Ortygia, however, was still hold hy Dionysius ; but, 
piovisions failing, it also was soon sunendeied. Dion’s 
lule lasted only three years, for he perished in 354 by 
the hand of a Syracusan assassin It was, m fact, after 
all his professions, little better tJian a military despotism 
The tyrant’s stronghold in the Island was left standing, 
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and Dion actually opposed a proposal for its destruction 
The man who won immense popularity by the proposal 
was murdered, and Dion seems to have been an accomplice 
in the crime 

Of what took place in Syracuse during the next ten 
years we know but little The younger Dionysius came 
back and from his island fortress again oppressed the 
citizens, the plight of the city, tom by faction and 
conflicts and plundered by foreign troops, was so utteily 
wretched that all Greek life seemed on the verge of 
extinction (Plato, vm) Sicily, too, was again 

menaced by Carthage Syracuse, in its extremity, asked 
help from the mother-city, Coiinth , and now appears on 
the scene one of the noblest figures in Greek histoiy, 
Timolbon (qv) To him Syiacuse owed hex dehveiance Tin 
from the younger Dionysius and from the rule of despots, led 
and to him both Syracuse and the Sicilian Greeks oved a 
decisive triumph over Carthage and the safe possession of 
Sicily west of the iivei Halycus, the laigest poition of the 
island From 3-13 to 337 he was supieme at Syracuse, 
with the heaity goodwill of the citizens The youngei 
Dionysius had been allowed to letire to Corinth, liis 
island fortress was destroyed and replaced by a court of 
justice Syracuse lOse again out of hei desolation — glass, 
it is said, grew in her streets — and, with an influx of a 
multitude of new colonists fiom Gieoco and fiom towns of 
Sicily and Italy, once moie became a piosperous city 
Tiinolcon, having accomplished his woik, accepted the 
position of a private citizen, though, piactically, to the 
end of his life he was tlie lulei of the Syiacusan people 
Aftei his death (337) a splendid monument, ■with porticoes 
and gymnasia sui rounding it, known as the Timolcontoum, 
was laiscd at the public cost to his honour 

In the interval of twenty ycais between the death of Age 
Timoleon and the ii&o of Agathocles to power another dos 
1 evolution at Syiacuse tiansfeirod tho goioinmont to an 
ohgaichy of GOO leading citizcms All wo knoi\ is tho 
baie fact It was shortly after this i evolution, m 
317, that Agathocles with a body of inerccunnos fiom 
Campania and a host of exiles from the Qieok cities, 
backed up by tho Caithagmian llamilcar, who was in 
fiiendly lelations \uth tho Sj'iacuhan ohgaichy, bocaiiio 
tyrant oi despot of tho oily, assuming subsequenily, on 
the stiongth of his successes against Caithage, tho title 
of king Syiacuso passed tlnough anotlioi loign ol toiTOi j 
tho now despot proclauuod hnnsulf tho champion of popu- 
lai govcinmont, and liad tho seiiatc and the heads of tho 
ohgarcliical paity inassaciod wholosalo. This man of 
blood seems to havo had populai maimers, and to have 
known how to flatter and cajole, for a unanimous vote 
of tho people gave him absolute conliol over the foituucs 
of Syracuse. Ills wais in Sicily and Afilca left him 
time to do something for tho relief of the poorer 
citizens at tho expense of tho iicli, as well as to oioct 
now fortifications and public hiulding.s, and under his 
strong goverimioiit Syraenso seems to liavo been at least 
quiet and ordoily After liis death in 2B0 comes another 
miserable and obscure period of levolutum and despotism, 
in which Greek life was dying out) and but foi the brief 
intervention of Pyirhus in 278 Syiacuse, and indeed all 
Sicily, would havo fallen a prey to the Carthaginians 

A heller time began under Ilioio TI., who had fought IIioi 
under Pyrrhus and who loso from tho rank of general of 
the Syracusan array to he tyranfe—kmg, as he came to be 
soon styled — about 270. During his reign of over fifty 
yeais, ending probably in 216, Syracuse enjoyed tran- 
quillity, and seems to have grown greatly in wealth and 
population Hieio’s rule was kindly and enlightened, 
combining good order with a fair share of liberty and self- 
government His financial legislation was careful and con- 
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siderate , liis laws ^ as to tlie customs and the com tithes 
were accepted and maintained under the Eoman govern- 
ment, and one of the many bad acts of the notorious Veires, 
according to Ciceio, was to set them aside (Cic , In Yen , u 
13 , 111 8) It was a time too for great public works, — 
works for defence at the entrance of the Lesser Harbour 
between the Island and Acliradina, and temples and gym- 
nasia Hieio through his long leign was the staunch 
fuend and ally of Eonie in her struggles with Caithage, 
but his pateinal despotism, under which Greek life and 
civilization at Syiacuse had greatly flouushed, was un- 
foitunately succeeded by the rule of a man who wholly 
level sed his policy 

Hierony- Hieronymus, the giaiidsoii of Hieio, thought fit to ally 
himself with Carthage , he did not live, howevei, to see 
the mischief he had done, foi he fell m a conspnacy which 
he had wantonly piovoked by his arrogance and ciuelty 
There was a fierce popular outbreak and more bloodshed 
the conspiiatois were put to death and Hiero’s family 
was murdeied, whilst the Caithaginian faction, under the 
pretence of delivering the city from its tyrants, got the 
upper hand and drew the citizens into open defiance of 
Eome Maicellus ivas then in command of the Roman 
aimy in Sicily, and he thieatened the Syiacusans with 
attack unless they would get iicl of Epicydes and Hippo- 
crates, the heads of the anti-Eonian faction Epicydes 
did his best to stir up the citizens of Leontmi against 
Eome and the Eoman paity at Syiacuse Maicellus theie- 
foie stuick his fiist blow at Leontmi, which was quickly 
stoimed , and the tale of the hoiiois of the sack was at once 
earned to Syiacuse and louscd the angei of its population, 
who could not but sympathize with then near neigh- 
bours, Gi eeks like themselves The general feeling was now 
against any negotiations with the Eoman general, and, put- 
ting theinsolves undei Epicydes and Hippociates, they 

Su'go by closed thou gates on him Marcollus, after an luisucessful 

M.iroul- attempt to negotiate, began tlie siege in legulai foiiii (214 
11 0 ) by both land and sea, establishing a camp on Polichne, 
whole stood the old temple of Olympian Zeus, but lie 
made liis chief assault on the iioithcin side and on the 
dofoiices of Tycho, paiticulaily at tiro Hcxapyluin, the 
ciitiance facing ]\rogaia and Leontmi His assault sea- 
wards was made mainly on Acliradina, but the city was 
defended by a numeious soldieiy and by what seem to 
have been still more fouiudable, the iiigemous contuvaiices 
of Aicliimedes, whose engines dealt havoc among the Eoman 
ships, and fiustiated the attack on the foitifications on the 
noitliern slopes of Epipohe (Liv, xnv 34) Maicellus 
had lecourse to a blockade, but Caithaginian vessels from 
time to time contrived to throw in supph&s At length 
treachery began to woik witlini Information was given 
him in the spiiiig of 212 (two years from the commence- 
ment of the siege) that the Syracusans were celebratmg a 
great festival to Artemis; making use of this opportunity, 
he forced the Hexapyluiii entrance by night and established 
himself 111 Tyche and on the heights of Epipolie The 
strong fortress of Emyalus held out for a tune, but, being 
now isolated, it soon had to surieiidei Tlie “outer” and 
the “inner city” of Thucydides still held out, whilst a 
Carthaginian fleet was moored off Achradraa and Cartha- 
ginian troops wore encamped on the spot But a pesti- 
lence broke out m the autumn of 212, which swept them 
clean away, and thinned the Eoinaii ranks The ships 
sailed away to Carthage , on their way back to Syracuse 
with supplies they could not get beyond Cape Pachynus 
owing to adverse winds, and they were confronted by a 
Eoman fleet. All hope for the city being now at an end, 
the Syracusans t hrew themselves on the mercy of Mar- 
1 Tlia laws of Hiero are often mentioned with approval m Cicero’s 
fepeoohes against Vems 
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cellus , but Achradina and the Island still held out for a 
brief space under the Syracusan meicenaries, till one of 
their officers, a Spaniard, betrayed the latter position to 
the enemy, and at the same time Achiaduia was carried 
and taken Marcellus gave the city up to plundei (Liv , 

XXV 31), and the art tieasuies^ m which it was so rich — 
many of the choicest of them no doubt — were conveyed to 
Eome From this time art seems to have become quite 
fashionable in certain Eoman circles Archimedes peiislied 
in the confusion of the sack, while he was calmly pursuing 
his studies (Liv , xxv 31) 

Syracuse was now simply one of the piovnicial cities of Umlei 
Rome’s empire, and its history is hencefoiward merged in 
that of Sicily It retained much of its Greek character 
and many of its finest public biuldmgs, even after the 
havoc wrought by Marcellus Its importance and histone 
associations naturally marked it out as the residence of 
the Roman praetor or governor of Sicily Ciceio often 
speaks of it as a particularly sjilendid and beautiful city, 
as still in his own day the seat of ait and culture® (Tusc , 
v 66, De Deoi Fat^xa. 81, DeEep^i 21), and m his 
speeches against Yeires (iv 52, 53) he gives an elaborate 
desciiption of its foiix quarteis (Acliiadina, Heapolis, 

Tyche, the Island), or rather the four cities which com- 
posed it It seems to haie suffered iii the civil wais at 
the hands of Sextus Poiupeius, the son of the tnumvii, 
who for a shoit time was master of Sicily, to repair the 
imscluef, new settlers were sent by Augustus iii 21 Bc, 
and established in the Island and in the immediately ad- 
joining pait of Acluaduia ()Stiabo, vi 270, ed Kramei) 

It is in these distucts that the leiiiauis of Eoman works — 
of ainphitheaties and othei public buildings — are niaiiily 
to be tiaced We hear nothing of any impoitance about 
Syiacuse duimg the peiiod of the empire It had its own 
senate and its own magistrates ^ Cams Caligula restored 
its decayed walls and some of its famous temples (Sue- 
tonius, Ciuv\ 21) Tacitus, in a passing nieiitioii of it 
{Ann , xiii 49), says that peninssion was granted to the 
Syiacusans undei Hcio to exceed the presciibed nuinbei 
of gladiators in their shows Hence the city by that time 
must have been provided with an amphitheatre In the 
4th centuiy it is named by the poet Ausonius m his Oido 
Nohtlmn Uihum^ chiefly, perhaps, on the strength of itt> 
lustoiic memoiies 

Modem Syiacuse is confined to tlie island of Oitygia, and is only Modem 
about 24 miles in ciicumfeience The island is iiregulaily oval town 
m shape, and extends from noitli to south on the east side of the 
fine natuial haihom, the Poito Giaiide {Maqnus loHus) On the 
noith it IS eoimected with the mainland by a dyke 01 narrow 
isthmus, and between the soutlioin extiemity and the opposite 
peiunsula of Massohvieii, the ancient Plemmyiium, tlieie is a 
stictch of 1300 yards, foinimg the enhance to the haibour The 
appioach to the town fiom the mainland is defended by a ddapi 
dated utadel of tlie time ol Chailes V , and the southein extiemity 
IS occupied by a castle named aftei Geoige Maniaces, the last 
Byzantine geneial by whom it was held in the 11th century befoie 
it fell into the hands of the Saiacens The town is fiiitliei de- 
fended by walls with bastions The sheets aie in geneial naiiow, 
and then cluef feature consists in then numeious convents vith 
wooden latticed wmdows One toleiably wide and handsome sheet 
mosses the island fiom east to west Besides tlie foitificafaons, the 
principal objects of inteiest ate the cathedial of Santa Maiia dells 
Colonne (the ancient temple of Mineiva), adjoining which is the 
aichiepiscopal ipsidenee, the aicheiological museum, the finest 
woiks pieserved in which aie a statue of Venus in Pauaii niaible 
and a colossal head of Zeus , and the fountain of Arethusa, which 
still bubbles up as cleai and abundant as ovei on the west side of 
the island Its wateis, howevei, aie no longei drinkable, au earth- 
quake m 1170 having allowed the sea ivater to become mingled 
with them Iioni the neighbouihood of this fountain a favouute 
pionienade extends noithwards along the shore of the Poito Gianda 

Syiacuse has been a place of little impoitance since the year 878 
when it was destroyed by the Saiacens undei Ibiahim ibn Ahmed 

® Statues and pictmes are partioulaiized by Livy, xxv 40 

’ The poets Theociitus and Mosebus wexe Syracusans 

^ Local self government, m fact, like most of the Gieel cities 

XXII — 103 
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Since that date the mainland xioitioii of the city has ne'v er been 
lebuilt Syiacuse is the seat of an aichbishop, and since 1865 lias 
been the capital of a piovinee, nhich takes its name fiom the town 
The inhabitants maiiufactme dings and othei chemical aiticles, 
eaithenwaie, &c , and cany on a consideiahle trade, piincipally m | 
mne In 1883 783 vessels of 21,818 tons entered the port and 
778 \essels of 21,480 tons cleaied At SyiacnseAdmnal do Euytei j 
died in 1676 aftci his defeat by the Fieuch at Agosta The popu 
latioii in 1881 was 21,157 
See Haie, Cities o/Soulliei n Italy awl (London, ISbuj 

SYRACUSE, a city of the United States, the county ] 
seat of Onondaga county, New York, 148 miles nest of 
Albany, midway between that city and Buffalo Syracuse 
IS situated neai the southern end of Onondaga Lake (5 
miles long by 1 broad), whose waters flow noithwmids 
thiough Seneca and Oswego iiveis into Lake Ontaiio at 
Oswego The Eiie Canal, flowung east and west, joins 
the Oswego Canal within the city Syiacnse contains 
seveial handsome public buildings, — the county couit- 
house, the United States Government building, the city- 
hall, the State asylum for idiots, the Onondaga peni- 
tentiary, the countj oiplian asylum, the asylum of St 
Yincent de Paul, the high school (containing the ceutial 
hbiaiy of 15,000 volumes), a State aimoury, &c Syia- 
cuse IS the seat of a (hietliodist) univeisity, founded 
in 1870 and consisting of a college of the libcial aits, 
a college of the fine aits, and a college of physicians and 
surgeons The salt industry, to which Syiacuse owed 
much of its eaily piospeiity, is still thestajile, tliespiings 
situated iieai tho southern end of Lake Onondaga, which 
appeals to be the lemains of a once voiy extensive basin, 
have been under State contiol since 1797 Pievious to the 
opening of the Michigan spuiigs they were the laige&t in 
the United States, and they still yield on an avciago 
from 7,000,000 to 8,000,000 bushels of salt pci annum 
Eollmg-mills, fuinacca, stcol-W'oiks, glass-woiks, bieweiios, 
and manufactoiies of baiiels, agucultuial machinciy, and 
clothing aie among tho secondaiy industrial establishments 
At tho completion of the Erie Canal in 1835 Syiacuse had 
only 300 inhabitants, by 1S55 they wcio 25,107, and in 
1860, 1870, and 1880 lespectively tlioy immbcicd 28,110, 
43,051, and 51,792, in 1886 tho number had nson to 
81,000, including soino adjacent villages iccontly annexed 

]3y soiiiG invosiifJt'iiois it ih Ijoliov'ctl tliftt Lake Onondigi was 
iSoto’s ‘'nlvci bottomed” lako Tho gmat tubal fortic'^s ol tlio 
Onoiulagas on tlu' cast sulo ot tho lake near the spot now occupied 
by Luoipool was nltmlvccl without success liy Champl.im m Rnn 
The fnst house on tho site of Sjiacnso w.is biuH in 1805 Tim 
village, to W'lucli the name of ,Syiaciiso hail been given in 1821, was 
mcoipoiatcd in 1826, and tho city in 1817 

SYR-DAUTA (Gr and Lat Jaxarlea, Aiab N/u/s/z oi 
Stlmn), a liver flowing into the Sea of Aial, and having a 
length of 1500 miles and a drainage area of ahoui 320,000 
squaio miles Incoititudc as to its souice jnovaiied until 
the recent occupation of Tuxlccstan by tho Russians It 
has now been traced to the Naryii, which has its souicoa 
in the lieaifc of tho Tian-Bhan coinxilcx, some 30 miles 
south of Lake Issik-ku], in tho elevated valleys oi syi ts 
(12,000 feet) on tho southern slope of tho Tciskci Aln-tau. 
Here under the name of Jaak-tasli tho iivor takes its liso 
amid mountain scenery of tlio wildest description, partly 
fiom tho marshy mountain plateaus by which the “Warm 
Lake” is also fed, and partly fiom tho inimouse glaciers 
of tlxo dark and barren Ak-shuiyak Mountains (Petioff 
and Sir-tash glacieis) After its union with another 
mountain sticam, tho Barskaun, it is called tho Taragai, 
and flow's west-soutli-wcst at flora 11,000 to 10,000 feet 
above the sea, in a liaircn longitudinal valley between the 
Terskoi Ala-taii and the footliilh of the lofty Kokshat-tan 
On entonng a wild iiairow goige diivcn from west to east 
thiough tlio south- west continuation of tho Teibkex 
Mountains (Bamatyn-tau) it receives the iiamo of Naryii 
Through tins goige it descends by a soiies of laxiids from 


the heights of the mountain masstf to a deep valley of tho 
alpine region, its level at its issue from the gorge being 
reduced by fully 4000 feet Fort Narynsk, 20 miles below 
the junction of the Great and the Little Naiyn, is only 



6800 feet abore the sea Heie tho uvei enteis a bioad 
valley — foimcily the bottom of an alpine lakc-~and flows 
piast the luins of Poit Kuitka, foi 00 miles vvestvvaid, 
as a sticam some 50 yauls wide and fiom 3 to 11 feet 
deep Its vvatois aio ntilmcd loi luigating Kugliiz coin- 
flclds, which contrast stiangcly with the ban on aspect of 
the lofty faceless mountains The At^iasha — a laige 
mountain sticam — joins tho Naiyn at the head of this 
valley and the Atahuga at its lowei end, both liom tho 
left Betoio icaclimg the lowlands, the Naiyn ciossca 
tliicc iidgcs separating tlio valley of Ivnitka from that 
of PYighana, by a senes of wild goiges and bioad valleys 
(170 imloH), icpiosonting the bottoms of old lakes, tho 
Togus-toigau, 2000 feet lovvci than Kuitka, and iho 
Keimen-tube aio both coveied with Kiiglim corn-iiolds 
Taking a wide sweep towaids tho iioitli, tho nver entcis 
Ferghana— also tho lioitom of an iimnonho lake— where, 
after joining the Kara-Daiia (Black iivei) noai Namangan, 
it receives tho name of Syi-Daiia.*-^ Tho Kaia-Daria is a 
mighty stieam using iii tho iioith-oastcin s^iuis of tho 
Atai liTountams As it deflects tho Naryii towards the 
w'Oht again, tho natives considoi it tho cluot bianch of tho 
Byi-Daiia, but its volniuo is mncli smalk'i At tho oou- 
lluonoo the Sjx is 1 1 10 loot above sca-level 

The vvatois of tho Bji-Uaiia and its lubutaiics aic in 
this pait of its oouiso I.ugoly absoibed by immlioiloss 
cnnnls tor iiiigaiion It is to tho B}r that Eoighana is 
indebted fen its liigh, if somowhai cxaggoiatoci, leputo in 
Central Asia as a rich garden and granary; cilios hko 
Khokaml, jSfarghilan, and Namangan, and moio than 
800,000 inhabitants of tho foimor khanate of Khokand, 
hvo by its waters Notwithstanding tins diain upon it, 
tho 8yr could bo easily navigalud, vvoio it not for ilio 
Bigovai rapids at Irdjar, at tho low'er end of tho valloy, 
where tho nvor finds its way to tlio Aial-Caspuui duseils 
by luercing a doiiression of tho !Mogol-tan. 

On issuing from this goigo tlio Syr cntoiH tho Aral de- 
Xirossion, and flows for 850 niilos in a iiorfh-wostorly and 
noiihoily direction before reaching tho Sea of Aral. On 
this wsootion It is navigated by sioameis. Between tho hd- 
jar raiiids and Baihlyr-turgai (■whore it bends iioith) tlio Syr 
flow's along tlie base of tho mountain ndges vvhidi gii'dio 
tho Tehotkat kfountains (sec bcloiv) on the noith-vvost, 
and icccivcH from the longitudinal vallojs of theso^ alpiiio 
tracts a Rcritis of tributaries (tho Augron, tlio^Tchiitoliik, 
tho Kcles), which in their lower counsoa fertilize the wide 
Xilains of loess extending from tho right bank of tho Syr, 
These plains and tlieir rich supply of water have boon tho 

M«Nliki‘toirU“UeoloKicul Map of tlw Turkcslau 
Basm,” mliH Tiideshm (Ru*wuui), 1 886, \ol i. 

2 and “wuf,” lu two diffeieui diiiliv’ts. 
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cause of an oasis of Moslem civilization developing between 
tbe barren sands of the Aral depression and the mountain 
tracts of tbe Tian-Sban The Angren rises beneath the 
highest paits of the Tchotkat range, and its valley is the 
granary of the region The Tchirtchik has its origin in 
the Boiotday Mountains at the junction of the Tchotkat 
and the Pskein rivers, and at the point wheie it issues 
from the mountains it sends off the famous canal Zakh- 
aryk, it flows past Tashkend along a valley 20 miles 
wide, and joins the Syr a few miles below its confluence 
with the Angren The Keles comes from the Jity-su 
Mountains and also brings a large volume of water for 
iiiigatioii But owing to wars and continual insecurity 
cities foimeily important have now been abandoned, and 
near Tchinaz, at the mouth of the Tchirtchik, are the nuns 
of a laige town formerly fortified with high walls, and of 
ai y/bS with manifold ramifications 

Some 50 miles below Tchinaz (770 feet above sea-level) 
the Syr bends northwards, but resumes its noith-weaterly 
couise 150 miles faithei down, follomiig -with remaikable 
peisistency the holders of the loess which fiinges the moun- 
tains Its low banks, coveied with lushes and lendeied 
uninhabitable in summer by clouds of mosquitoes, aie in- 
undated foi 20 miles on both sides when the snows begin 
to melt These inundations prevent the moving sands 
of the ICizil-kuni desert fiom approaching the Syr, below 
Peiovsk, however, the stepjpe gams the iippei hand 
Down to Perovsk the river rolls its muddy yellow waters, 
at the late of 3 to 5 miles an lioui, in a channel 300 to 
600 jaidb wide and 3 to 5 fathoms deep , at Perovsk its 
voitical section is 8220 square feet, and 312,500 cubic 
feet of water are dischaiged per second The Aiys and 
the Buguu aie the only tiibutaiies woithy of notice on this 
part of its course , the other streams which descend from 
the Kaia-tau fail to roach the river The Kungrad Kirghiz 
rear numerous heids of cattle and sheep in the valley of 
the Arys, while lowei down, as far as Julek, the Igmtchis 
canyon agncultiue All this applies, of couise, only to 
the light bank , on the loft the moistnoss is absoibed by 
tho hot winds which cross the Kizil-kum sands towards 
the iivoi The diyiiess of the atmosphere makes its 
influence maikodly folt on the Syi when it enters, below 
Julek, a legion wheie the Kara-kum sands extend on its 
right Ten miles below Perovsk the iiver traverses a 
maishy depression — tho bottom of a lake not yet fully 
diied up — wheie it divides into two branches, — the Jamaii- 
daiia and tho Kara-uzyak The latter spreads out m 
marshes and ponds, fiom which it again issues to join 
the foiiiior at Kaimaktchi, after a course of 80 miles 
Tho main bianch also, owing to its shallowness and sinu- 
osity, is very difficult to navigate, and this is increased by 
tho lapidity of the cuiront and the want of fuel Between 
Kazalmsk and tho Sea of Aral (158 feet) the navigation 
bocomos somewhat easier, except foi the last 10 miles, 
where the river divides into tliiee shallow blanches before 
entering the “ Blue Sea ” All three have at then mouths 
sandy bais with only 3 feet of water, which aie often 
forded by the Kirghiz 

Two foimei nglit hand tubutanes of tlia Syx~the Tcliu and 
Iho Saiy-su — ■which now disappoai in tho sands some 60 miles 
i)eforo reacliing it, must ho mentioned The Tchn, which is 600 
miles m length, uses in tho Tian-Shan to the south-west of Lako 
Issik-kul, and is made up of many sti earns, of which tho Kyz-ait, 
tho Juvaii-aiyk, and tho Koshkai aie the moie important On 
their union these foim tho Koshkai, which flows towaids Lake 
Issik-kul, but a few milos befoie leaclung that lake tuins suddenly 
to iho noith-west, enters nuclei tho name of Tchu the iiaiiow gorge 
of Buara, and, pieicmg tbo snow-clad Kuiighei Ala-tau, emerges 
on its northern slope, having descended from 6500 feet to less than 
2000 in a comae of not more than 60 miles, In this pait of its 
couise it receives fiom tbo light the Kebui, whose high valley 
equals lu sue that of the upper Khone. It then flows noith uest- 


waids tluough the^alley of Pishpek, and, avoiding the Muyun-kiini 
sands, describes a -wide curve to the noith befoie finally taking a 
western diiection Numberless sti earns flow towards it from the 
snow-clad Alevandrovsk Mountains, hut they are foi the most pai t 
lost in the sands hefoie reaching it The Tatas, 170 miles long, 
foimerly an affluent of the Tchu, which rises in the highest paits 
of that lange, pieices the Tcha-aicha Mountains, and, flowing i)ast 
Aulie-ata on the south hoidei of the Muyun-kum, enteis the salt 
lake Kaia kul 60 miles fiom the Tchu The Tchu leaches the 
Saumal-kul gioup of lakes, 60 miles from the Syr, m the foim of 
maishes with undefined channels Anothei elongated group of 
lakes — the Uzun kul— neai the above and 50 miles fiom Peiovsk, 
receives the Saiy-su, which has a length of neaily 570 miles, and 
flows rapidly in a naiiow chanuel along the west boideis of the 
noitheiii Famine Steppe (Bekpak-dala) 

The delta of the Sjr at piesent begins at Perovsk, w hence it sends 
a blanch to the southwest, the Yany dana (Jany-daiia or New 
iivei), which foimeily learhed the south-eastein coniei of the Sea 
of Aial, \eiy neai the mouth of the Amu-dana The luighiz 
afliini -that a canal dug foi iiiigation by the Kaiakalpaks gaie 
oiigui to this inei It had, howevei, but a tempoiary existence 
A dam elected by the Kholcandese at Ak raetchet (Peiovsk) caused 
its disappearance, aud the Eussians found but a diy bed in 1820 
When the dam was lenioved the Yany-daiia again reappeaied 
hut it failed to leach the Sea of Aial , in 1853 it lost itself in 
Lake Kutchka-dengluz, aftei a course of 250 miles , all tiaces of its 
bed w'cie then lost m the sand The luighiz legend can only be 
acceiited, howovei, with veiy gieat caution , the present wntei is 
inclined to think that the canal of the Kaiakalpaks was ineiely 
intended to lednect the w^ateis of the Syi into a channel wliith 
existed of old, hut had been dued up *■ Ceitani it is that five 
centimes ago, m tbe time of Timui, the Yany-daiia biought the 
watei s of the Syi to the Dan kai a Lakes, close by the pi esent mouth 
of the Amu The seiies of old beds in the Kizil kum, which aio 
still seeu above Peiovsk, shows that the Syr had a constant 
tendency to seek a channel to the south-west and that its piesent 
delta IS but a vestige of wliat it was in past times At a still 
moie leniote peiiod this delta probably comprised all the space 
between the Kaia tan and the Nura-tau , and in the senes of 
elongated lakes at the base of the Niua-tau— the Tuz-kane and 
Bogdan-ata Lakes— w'e see an old hiaiich of the delta of the Sji 
which probably joined the Zeiafshan befoie reaching the Amu 
Tbe causes of this immense change aie to ho sought ioi simply in 
tbo lapid desiccation of the w'hole noithein and contial paits of 
Asia, due to the fact that we aio now living in the latei phase of 
the Lacustime peiiod, wdneh has followed the Glacial peiiod The 
cxticmely lapid desiccation of the Sea of Aial is piovod even hy 
suiveys a few decades old, and this piocessis but a tiifle in com- 
panson with tho changes which have taken place dunng the last five 
con tunes the extension of the Caspian Sea as fai as the Saiakarnysh 
lakes duimg the Post Pliocene iieiiod and the extension of the Sea of 
Aial at least 100 miles to the east of its piesent banks aiebothpioved 
by tho pieseiice of Post-Phooene maiine deposits (P A K ) 
SYK-DARIA, or Syb-Daeiinsk, a piovince of Russian 
Turkestan, in Asia, comprising wide tiacts of land on both 
sides of the Syr-Daiia nvei, from its entiance into the Sea 
of Aral up to Khojend, where it issues from the mountain 
region of the Tian-Shan It is bounded on the N by the 
Russian provinces of Tuigai and Akmolin&k, on the E by 
Semiiyetchensk and Feigbana (ex-kbanate of Kliokand), 
on the S by the district of Zerafshan, Bokhaia, and the 
Russian iirovmce of Amii-daiia, and on the W by the Sea 
of Aial Its area (166,000 squaie miles), its population 
(more than one million inhabitants), and its cities (Tash- 
kend, Khojend, Jizak, &c ) make it the most important 
province of Russian Turkestan ; and from its position 
between the mountain legion of Cential Asia and the 
great lake of the ivest Asian depiession it is a region of 
deep inteiest foi the geogiaphei and geologist 
The south-eastern bolder of the piovinco luns along tho 
lofty Tchotkat Mountains This chain, which sepaiates 
the river Tchotkat from the Uaryn, and luns for more than 
200 miles fiom south-west to north-east, joining Alexan- 
drovsk Mountains on the east, raises its snow-clad peaks 
to an altitude of 14,000 feet It diminishes in height 
towards the south, not exceeding 7000 feet in the barren 
Mogol-tau Mountains, but seems to be continued to the 
south-west by the Baisun-tau A senes of shorter chains— 

^ For the old beds of tbe Syi and the Amu, see Kanlbarb’s “ Lo'wei 
Parts of the Aum,” inAfm Russ Qeogr *Soc, Phys Geogi ,ix. (1881) 
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tlie Tatas Ala-tau, the Bifehelik, the Badam Mountains, the 
Kazyk-nrt, and the Atym-tau— funge the above on the 
noxth-webt, and occupy the south-ea&t corner of Syr-Daii- 
in&k The snowclad summits of the Tafas Ala-tau range 
from 14,000 to 15,000 feet, and immense glaciers occur 
about Manas Mountain So fai as oui maps show, the range 
beems to run from west-south-west to east-noith-east The 
other chains jUbt mentioned have a decidedly south-westeily 
direction, and aie much lower, the outlying langes having 
lather the chaiactei of broad plateaus, above 2000 feet 
in height, where the Kirghiz find excellent pasture grounds 
Some of them, such as the Kazyk-urt, rise as isolated 
mountains flora the ste^ipe, and have therefoie been called 
Ararats The Kai a-tau is quite separate from the pi eceding 
and runs at light angles to them — that is, fiom noith-west 
to south-east It belongs theiefore to another senes of 
upheavals which prevails m western Asia and to which 
Richthofen has given the name of the “ Karartau series ” 
Its length IS about 270 miles, and its aveiage height about 
5000 feet, using at some points to 6000 and 7000 feet 
It separates the Syr-Daiia fiom the Tchu, and its gentle 
south-westein slope contains the sources of a multitude of 
bti earns, which water the oasis aiouiid the town of Tuike- 
stan Aiiothei range, having the same diiection, fiom 
noith-west to south-east, touches the southein border of 
Byi-Daria, namely, the Nura-tau {oi Nuratyn-tau), also 
called Tuikestan Mountains, which lifts its icy peaks 
(15,000 to 16,000 feet in height) abruptly fiom the stejiije 
It separates Syr-Dana from Zeiafshan, and the passes by 
which it is crossed reach an altitude of fiom 10,000 to 
13,000 feet Finally, a few islands of metamoiphic oi 
granitic rock, called Araiats by the natives, stand isolated 
in the steppes 

The inoiintamous tracts occupy, howevoi, only a small pait ol 
Syi-Dana , the le&t of its wide suifaoe is steppe Tlnee dilleieul 
aieas must he distinguished, — the Kizil kuni, the Muyuii-kum oi 
Ak kum, and the Kaia kum (“ black sands,” so called moio fiom 
then desalt chaiactei than fiom then coloiu) The Ki/il-kum (n d 
sands) is the most luteiestnig ^ These sands occupy the wide 
stietch between the Amu and the Syi, and have a giadual ascent 
iiom 160 feet at the Sea of Aial to 1500 and 2000 feet in the south- 
east They aio eoveied with nuineious folds oi elongated dunes 
[hmkhans), paitly shitting paitly statiouaiy, 80 to 60 feet high, 
and mostly paiallel to each othoi, amidst which aie immense 
spaces covered with clay, and saline clays appeal Iieic and thcio 
on the suiface The Ki/il kum vanes much in its chai actons tics 
Close by the Sea of Aial it is covei ed with slnfting sands, the result 
of the disintegiation of cielaceous sandstones , and cveiy sloiiu 
laises clouds ol hot sand winch lendei cominuincation exceedingly 
dilhcult But even theie a iich veulmo covois the undulations in 
spimg Faithci eabt the sands lose thou shifting chaiactei, and 
ilie bai khans aie covcied with a kind ot Omca, w'lucli selves as 
ixeolhnt food foi sheep Tho Jloluvylon Anemodend} oii glows 
extensively on tho elevated iidges and yields fuel and chaicoal, 
which last IS expoited to Bokhaia In tho west the suifaco is 
covered with lemams of Aial Caspian deposits As the Tiau-Shau 
is appioaehed the steppe takes anothei chaiactei a thick covcimg 
of loess gndles the foothills and foims tho foitile soil to which 
Tmkostan is indebted foi its iicli fields and gaidens 

The Kaia kum sands, situated to the noitli-east of the Sea of 
Aial, aie manifestly a loiinei bottom of the lake They aie coxered 
with debus of Oaidimi cdide, MyiihiA, Drcuscna 2)olymo)pUa, 
NaiiUm littmata, Adactia mtrea, IIyd)ohiasiagnalis,^\ith\cima.\\\'i 
of maiine Alqm {Zostem), and with fiagments of Zarpiis and 
rhcupnites The Ixizil-kiim is charactoiuod by the piesenco of 
Ldhoc/lyphus caspius, H stagiiahs, Aiwdonta podovsa, and the 
s])OUg6 Udchmloioia, tuhni cidaln The evil leimtation of the 
lv,u'a-kum has been oxaggeiated to some extent ; the haish things 
said of it apply only to the neiglibouiliood of tho Sea of Aial In 
the east the steppe has some vegetation and is leadily visited by 
the Kiiglnz The baikhaiis do not shift, being eoveied with Gal- 
hfjonum, Taman i', Soloiylon Ancmodmdiori, and some rushes, 
shifting dunes 40 to 50 feet lugli occm, ospeciallv towai’ds the Sea 
of Aral The kluj un-kiim oi Ak kum Steppe, betw'eeu the Kaia-tau 
Mountains and the Tchu, is nuito uninhabited, except in the loess 
legion at the uoithein base of the niountams 

tfiamtes, giainhtes, syenites, porphyiies, and vaiioiis meta- 

^ Conq), J Afusliketoirs TwleUctn, vol i 


moiphic slates constitute the bulk of the western Tian-Shan Moun- 
tains They appeal also m the Kaia-tau and Nuia-tau, and some- 
times in the foim of isolated islands m the steppe Silvei and lead 
oies, as w ell as malachite and copper oi e, ai e found in them, especially 
in the Mogol tau, and turquoises about Khojend The cij&tallmo 
rocks, much metamoiphoscd, especially iii the west, aie oveilain by 
tliick Devonian and Caibonifeious deposits Juiassic locks (Rliaitxc) 
covei small aieas on the slopes of the mountains These last aie 
all of fiesh-watei oiigin, hence it would seem that thioughout the 
Jmassic andTriassic peuods Tuikestan was a continent inteisected 
only by lagoons of the Juiassic sea The Juiassic deposits aie most 
iinpoitant on account of then coal-beds, winch occm in the basins 
of the Badam and San am and m Feighana Chalk and Teitiaiy 
maiine deposits aie supeumposed upon the above to the thickness 
of 2000 to 5000 feet, and aie widely spiead, although they have 
suffeied gieatly fiom denudation The loiinei belong to tlic Uppei 
(Feighana deposits, much lesembhug Senomau) and Middle Chalk, 
and contain phosphoiite, gypsum, and naphtha (in the Anm Dana 
basin) The Teitiaiy deposits, winch contain gypsum and lignite, 
aie lepiesented by nummulitic sands aiomid the Sea of Aial, and 
by Oligocene and Miocene (Saimatic) dejiosits In the Tiaii Shan 
the led Tertiaiy conglomeiates (Pliocene?) attain a gieat develoj)- 
ineut Tlnoughout the Chalk and eaihei Teitiaiy peuods the 
lowlands of Syi Dana weieundei the sea The chaiactei of the 
region duung the Post- Pliocene penod lemains unsettled To wlmt 
extent the mountains of the westoin Tian Shan weie midei mo 
duiiiig the Glacial penod remains a subject of coiitioveisy among 
geologists, many deposits, howevei, have been descnbcd, oven in 
the outei paits of mountain tiacls, wdneli hacc a decidedly Glacial 
chaiactei A giulle of loess, vaiying in width fiom 30 to 60 miles, 
encucles all the mountain tiacts, mcieasmg m extent in Bokhaia 
and at the lowei end of the valley of Feighana It seems ceitaui 
that duiiiig the Lacustrine penod the Caspian was connected by a 
nanow gulf with the Aial basin, which was then much laigei, while 
anotliei inland sea of gieat dimensions covcied the piesent Balkash 
basin, and at an eailioi penod may have liecn connected with the 
Aial basin Recent tiaces of these basins aio found in tho steppes 

The chief nvci of the piovince is the Sx k-Dauia (sec above), with 
its tubutaues The fioiitiei touches tho casteiu slioic of the Sea of 
Aial, and uimieious small lakes, mostly salt, aio scattcied ovei the 
sandy plains A few' lakes of alpiuo chaiactei occiu iii tho valleys 
of the Iiillj tiaf ts 

Tho clinialo of Sjn Dana vanes gioatly lu its dilleiont jmits It 
IS most seveio in the high ticeless m/tii, ol tho mountain legioii, 
audm the lowlands it is veiyliot amUhy As awholo, the westciu 
jiaits of the Tian-Shan lecoivo but little pieoipitation, and aie 
tlieiefoio voiy pool iii forests In tho lowlands the heat of tho 
diy summei is almost lusuppoi table, tho theimoiuetoi nsuig to 
111° Fahi lu tho shade, the wiiitoi is scvoio in tho low'ei paits ot 
tho province, wlioie tlio Syi leniams fio/eu foi Unco monUis Tho 
avoi.igo y(ailytcnipc*iatuio at Tashkciid and Ka/ahiisk lospoctively 
IS 51° and 44" (Jauuaiy, 28° and 8° , July, 80° and 76") 

Tlie floia and fauna liolong to two distinct legmns, — to Tiuko- 
Stan and to tho Aial Caspian depiessioii (sec TnuKivsi Ah) Tho tei 
laces of loess luoulioncd above aio alone available for eultuio, and 
aocoidmgly less than 1 poi cent (0 8) of the total aiea ol tho plo 
viucG IS undci ciops, tho umaiudoi liomg cithei tpute baiien (57 
jmi cent of tho suiface) oi pastiuo land (42 jior cent ) Although 
cultivation IS possible only m a few oases, it is theio camed to 
gloat peifodion owing to a bigldj developed system ol migation, — 
two Clops boiiig gatlieied every yeai Wheat and bailey eomo Inst, 
then pease, millet, and lentils, wlueh in e g> ow n lu tho autunm Ry o 
and oats aio gtown only about Kazalinsk Cotton is (ultnalod 
in the dislnots ot Khoiend, Kiiiamn, and Tuikestan (iardemug i.s 
gioatly dovolopod. Soiieultuio is also an nupoitaiit source of 
income, iieaily 85 tons of silk being pioduoisl every yeai. Cattle 
breeding w laigely pin sued, not only by tho nomads but also by 
tho settled population, and ni 1881 it was estimated that Hyr-I)aiia 
bad 212,000 camels, 39(),000 horses, 294,000 lioiuod cattle, and 
8,200,000 sheep Fishing is pm sued to some ex tout on tho lowei 
Syi Tinilioi and firewood aio exceedingly dear , timbi'r is floated 
down fiom the moiiutams, but lu small (piantities , tieoH laised m 
gaideus, dmig, and some coal (tho last in very limited quantity) 
aie used for fuel 

The population of thopiovmco ainoimled to 1,109,500 in 1881, of 
whom 146,300 lived in towns, 826,600 weie settled, and 621,600 
wane nomadic It is compaiatively dense in eeitam parts, louelung 
15 to 31 inhabitants pei squat o milo lu Kuiama and Khojend, and 
still moie 111 tho valley of tho Telmteluk Its etiinogiaphieal eoiii- 
position IS veiy mixed Tho RuasiaiiH haiely luunhei 8500, if tho 
nulitaiy he left out of aceount , they hvo pniieqtally in towns and 
about Karaliiibk. Kiighi/ (709,400 with the Karn-Kuglnz) and 
Saits (211,000) aio tho mam elements of the population , 60,000 
Tadjiks, 26,000 U/hegs, 4500 Tatais, about 77,000 Kuranmita 
(settled Kuglnz mixed with other dements), and a few Jews, 
Peisians, and Hindus must be added. Tlie ehief oeeupations of 
the Sarts, Uzhegs, Tadjiks, and Ivuianmits ate agtieultuie and 
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gaulemng, while the Kiighiz chiefly lead a nomadic pastoral life 
Manufactures are lepresented by a few distiUeues, but a great 
vaiiety of petty industries aie practised in the towns and villages 
Trade is eairied on very laigely 

Syr -Dana is divided into eight distiicts, the chief towns of 
which, with their populations in 1881, weie— T ashkend {qv) 

(100.000) , Auhe ata(4450), Jizak (8700), Kazalinslc (2950), Khojend 

(28.000) , Peiovsk (3400), Tchemkent (8050), and Tchmaz (300) 

Tuikestan oi Agiet (6700) and Uia tube (11,000) also deserve 
mention (P A K ) 

SYEIA Etymologically, “ Syiia ” is merely an abbre- 
viation of “Assyria,” a name which coveied the subject- 
lands of the Assyrian empire, the subject-peoples being also 
called “Syrians ” Afterwards, in the Giaeco-Roman period, 
the shorter word came to be restricted to the tenitoiy 
west of the Euphrates, — the designation “Syiians,” how- 
evei, being given to the great mass of the Semitic popu- 
lations dwelling between the Tigris and the Meditenanean, 
who are more accurately called Aramaeans (Gen x 22 ^ 
comp Semitic Languages, vol xxi p 645 sq) The 
piesent aiticle deals with Syiia only in its geographical 
significance Eor a map, see vol xvi pi YIII 
Bound Syiia is the designation of the country which extends 
anes and for about 380 miles (between 36° 6' and 31° N lat ) along 
extent eastern shore of the Mediterranean , its eastern limit 
pioperly speaking is formed by the middle poition of the 
couise of the Euphrates, but in point of fact it insensibly 
merges into the steppe country winch naturally belongs 
moie 01 less to Aiabia It is only the oases lying nearest 
the western bordei of the steppe {eg , Aleppo, Palmyia) 
that can be leckoned as belonging to Syiia ^ From tune 
iminemoiial the land between Egypt and the Euphiates 
has been the battlefield for the empiies of western Asia 
on the one hand and those of Egypt and Africa on the 
othei It has also been the teiutory which the trading 
caiavans of these empiies have had to tiaveise, and by its 
jiosition on the Mediteiranean it lias been the medium for 
tiansnntting the civilizing influences of the East to the 
Y'est and again of the West to the East Hence it is easy 
to iindoi stand how the peoples of Syiia should only in 
exceptional cases have played an independent pait cither 
m politics 01 in ait and science, none the less on that 
account is their place m liistory one of the highest interest 
and impoitancs 

Oio The suiface configuration of the countiy is a uniform 
graph v. ono , the mountains foi the most part stretch fiom north 
to south in parallel iidges, connecting the Cilician Tauius 
with the Eed Sea range . The continuity is broken for 
shoit intervals at one or two points Immediately con- 
nected with the Cilician Tauius in the noiUi, and forming 
pait of it, IS the Alma Dagh (ancient Amanus) At its 
highest it does not rise mucdi above 6000 feet, but it has 
an abrupt descent towaicls the sea, and terminates at its 
southern extiemity in a bold headland, the KAs el-Khanzfi 
Heie the Oroiites reaches the sea thiough a depiession in 
the chain, and the same outlet forms an important pass 
into the interior of the country Erequently in ancient 
times it was only the teiiitoiy to the south of the lower 
Oioiites valley that was reckoned as constituting Syiia 
Faithor south is the isolated Jebel Akra', about 6000 feet 
high (the Mons Casius of the ancients), which was held 
sacred by the Phomicians, still farther to the south are the 
low Ansaiii Hills, which derive then name fiom the people 
inhabiting them Beyond those the Nahr el-Kebir (Eleu- 

^ In tks cuneiform inscriptions Syiia is called MAt Hath, “ the land 
of the Cheta," a designation transferred fiom the north Syrian people 
of that name (see helow) to the legion as a whole , Mdt Aham, the 
“hinder” oi “westeni” land, denotes more pioperly the southern 
portion, hut is also used for the whole By the Arabs it is called 
AsA Shdm (moie properly Esh Eha’m), “the land on the left hand," 
as distinguished Irom Yemen, “the land on the light", but the de 
signation originally implied a widei region than the Syria defined 
above, including as it did a portion of Arabia 
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therus) falls into the sea, and here north Syria may be 
held to terminate To the south of this begins the Lebanon 
district (see Lebanon, vol xiv p 393), an imaginary 
hue drawn eastwards from a point a little to the south of 
Tyre will represent the southern boundary of what may be 
designated as middle Syria Occasionally Syria is spoken 
of in a narrow sense, as distinguished from Palestine , but 
theie IS no scientific ground foi such a practice, for the 
mountains of Paiestinb {q v ), the southern third of Syria, 
can be described as a southward continuation of the 
mountain masses aheady referred to, and cis-Jordanic as 
well as tians- Jordanic Palestine is simply a poition of 
Syria Indeed the district as far as Siiiai can be spoken 
of as a fomth division ot the same country A glance at 
a geological map reveals this very clearly Cretaceous 
limestone constitutes the bulk of the hills and plateaus of 
Syria, and extends towards Sinai, where the zone of 
piimitive rocks is reached In the south of Palestine, 
nmnmulitic hniestone and Nubian sandstone make their 
appearance from Sinai and northern Arabia In addition 
to these, alluvial soils are principally met with In middle 
Syiia especially, eastwards from the upper couise of the 
Jordan, great basaltic masses occur , in the Hauran (comp 
Bashan, vol 111 p 410) there are hasalt peaks nearly 
6000 feet in height The basalt mountains aie often much 
bioken up so as to he quite inaccessible (Haiia), but 
the basalt when decomposed foims the best of aiable soils 
It IS only in isolated cases that the igneous foimation ex- 
tends into western Syna The tableland to the east of 
the principal mountain chains consists partly of good clay 
soil, the steppe {bdehyet esh-skam, also called hamdd), 
which has an aveiage elevation of about 1800 feet, ex- 
tends towards the Euphrates with a giadual slope 

The diiection of the puncipal valleys is deteimmed by that of Eiviis 
the mountains The chief iivoi of Syua iii the nauouei sense is 
the Oiontcs (Aiabic AIl-Llsi), which uses in tho BekA', the inoniitain 
valley between Libaniis and Aiitilibanus, and follows a nortliDih 
couise At Antioch, wheie it is augmented by tho stream winch 
flows from the great lake of Ak Doniz, it tin ns westwauls, falling 
into the sea ncai tho ancient Seleucia Not fai fioin the aoince of 
the Oiontcs is that of tlioLltdni (foimeily lita), which luus soutli 
waida tluough the Bekd', and afteiwaids wostwaids tliiough a deep 
goigo of its own excavation, having its mouth a little to the noitli 
of Tyre , ui its lower course it beais the name of El-Kasimiye The 
piincipal liver of south Syria is the Jordan (g v ) Like it, most of 
the othei stieams of Syirn using on tho eastern side of the watei- 
shed teinnnato m inland lakes Of these may be named the 
El-A'waj and tho BaiadafPhaipar and Ahana) of Damascus, winch 
lose themselves m the lakes and maislies to the east of the city 
In Ilka mannei the iivei ot Aleppo Ms into the lake El Matli 
The 'A&ina (Bfienus of tho ancients) falls into the Ak Deniz lake, 
and so into the Oiontes, tho Sddji'u is a tubutaiy of the Euphrates 
Other lakes are the gieat salt lake to the soutli cast of Aleppo and 
the I'pmaikable lake nenrllonis, in tho neighbourhood of which tho 
1 nms of tlio old Ilittito city of Kadosh have lecently been discoveiecl 
Tlio coastal stieams have been enumeiatod undei Lebanon and 
Paee&tinb (q V ) 

Two distinct floial legions meet in Syna (comp Lebanon) That Vegeta 
of tho coast 13 Meditenanean, and is cliaiactenzed by a niinibei of tion 
oveigieon sliiubs, with small leatheiy leaves, and of quickly floiroi 
ing spiing plants On the coast of Phoeiucia (comp vol xviii 
p 801) and southwards towaids Egypt moie southein foms of 
the same vegetation oocui, as, foi example, Fim Sycomonis, and 
especially date palms This legion is separated fiom the easterly 
one, that of tlie steppe floia, by the lulge of Lebanon and the 
mountains of Palestine It is distinguished by the vaiiety of its 
species, by the diy and tlioiny character of its sliiubs, and by its 
marked poverty in trees The Jordan valley has on account of its 
low level a sub tiopical cliai'acter As regaids cultivated species, 

Syna is the home of the olive tiee, which, like the vine, is found 
in all paits , but tlie white mulbeny for silk is limited to a small 
distnot Syna is throughout far from unfertile , the district of 
the Hauran is one magnificent coin -field, while the orchard land 
about Damascus is renowned far and wide In former times, how 
evei, cultivation was carried on with much greater zeal, and the 
arrangements foi iiiigation — a necessity eveiywheie, especially on 
the side bordeiing on the steppe — were much moie considerable 
and more caiefnlly seen to The numerous nuns on the lands at 
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piesent iiudei cultivation and still moie on tliose to tlie east of condition of the countiy at that time It is ceitaiu that most of 
them indicate that the limits of aguculture weie once moie exten the cities aie of veiy gieat antiquity It appeals that the Cheta Che 
sive and the population much denser than at piesent During the veiy probably wexe a non Semitic peoiile and that then powei foi 
Eoman period tiontiei fortresses on the edge of the steppe served a time extended fai beyond the Sjiian limits Then inscuptions 
to check the lapacity and baihaiiring influence of the Bedouin have not ymt been decipheied with certainty Within Syiiatheii 
Poides kingdom extended ivestwaids from the middle coinse of the Eu 

Innate Syiia piesents gieat diversities of climate The nioimtams, plnates to the neighhouihood of Hamath , then capital appears to 
though sometimes not absolutely veiy high, aiiest the west winds have been Caichemish The most pievalent opinion identifies 
blowing fiom the Mediteuanean, so that the atmospheiic precipita Caichemish with Jeiahis on the Euphrates, an identification which 
tion is much gieatei on the western than on the eastein slopes is favoiucd by the lecent discovery of impoituit “Hittite” moiin 
Hence the spiings on the eastern vcisaiit aie fewei, and cultivation ments at the place Before then the so-called “ Ilaniatli stones ” 

IS theiefoie confined to isolated aieas lesembling oases The wmie the most impoitaiit msciiptioiis of the Cheta we possessed, 
rainfall diains off with gieat rapidity, the beds of the stieams soon but nurneious otheis, as well as vaiions othei lemaiiis, aie now et 
diying lip again Within histone times the climate, and with it oni command, and show that the influence of the powreifiil Cheta 
the pioductivity of the countiy, cannot have gieatly changed , at kingdom extended fai into Asia Mmoi (conipaio HniiiFs) The 
most the precipitation may have been gieatei, the aiea under kingdom disappeaied at an eaily date, but some oi the niiiioi 
wood having been moie extensive Except foi Jemsalem, we have Cheta states contiuiiecl to subsist down to the 12th centniy n o 
hardly any acemate meteoiological observations , theie the mean Next to the Cheta the AianiEeaiis were the people who held the Am 
annual tempciatiiie is about 63° Fain , in Beyioiit it is about 68® most impoitant towns of Syiia, giadiially advancing until at last ans 
The rainfall m Jeuisalem is 36 22 inches, in Beyiout 21 66 The they occupied the whole countiy Of the Aiamfcau stocks named 
heat at Damascus and Aleppo is gieat, the cooling winds being in Gen x 23, xxii 21 sq , veiy little is known, but it is ceitani 
kept off by the niountaiiis Fiost and snow aie occasionally that Aiamaians at an eaily peiiod had then abode close on the 
experienced among the mountains and on the inland plateaus, but noitlieiii houlei of Palestine (in Maachah) A gieat pail w'as 
nevei along the coast Even the steppe exhibits gieat contiasts phyed in the Instoiy of Isiael by the state of Aiam Damniesek, 
of tempeiatme , there the lainfall is slight and Die an exceed- i e , the teuitoiy of the ancient city of Damascus (see vol vi p 
ingly exhilaiating and healthy The sky is continuously cloudless 790) , it was liioiight into subjection loi a shoit time iiiidoi David 
fioin the beginning of Ifay till about the end of Octobci , dining The mam object ol the ceiituiy-loiig dispute between the two king- 
the summer montlis the nights asaiiile aie dewy, except in the doms was the possession of the land to the east of the Joidau 
deseit Earn IS brought by the west wind , the noith- west wind, (Ilauian, and especially Gilead) Anothci Aiainaan state often 
which blows often, modeiates the heat On the othei hand, an meutioned iii the Bible is that of Aiaiii Zobah That Zohali was 
ozoneless east wind (snooco) is occasionally expeiienced — especially situated within Syiia is ccitain, though how fai to the west oi 
dnimg the second half of May and before the beginning of the laiiiy noith of Damascus is not known , in any case it was not fai tioiu 
season — whiclipaichesupeveiythingaudliasapiejudicialmflueiuo Hamath Ilauiath m the valley of the Oionics, at the mouth of 
on both animal and vegetable hie On the whole tlie climate of tlie Bckd' valley, wrns flora an early pci lod one of the most imiioitant 
gyna— if the Joidan valley and the nioistei districts me excepted places in Syiia, accoidmg to the Bible, its oiignial luhahitaiits woio 
—is not unhealthy, though uiteimitteut fevcis arc not uncommon Canaanites The distuct helonguig to it, including amongst othci 
in some places places Eiblali (of impoitanco on account of its situation), was not 

Lncient Ot the political lolatioiis of Syiia m ancient times wo know but veiy extensive In 733 B o Tiglath Pilesui 11 compassed the 
iyiiaus little Each town with its suiiouinhng distuct seems to have con- oveithiow of the kingdom of Dainasoiis , ho also took Aipad (Tell 
stitutecl a small separate state, the conduct of affaiis naluially Aii.kl), an impoitant place three Iioius to the noith of Aleppo 
devolved upon the noble faimlios At a voiy caily pouod — as Hamath was taken by Saigon in 720 Ileiicofoiwaul the i^ietty 
eaily probably as the 15tli centuiy BO — Syua became the meeting- states of Syiia wcio at all tmios subjoct to one oi othei ol the 
place of Egyptian ami Babylonian elements, lesulting in a typo of gieat woild empues, even if msonio cases a ceilaiu degioe of in- 
westem Asiatic oultmo peculiai to itself, which tluough the com- depeudeuco was pieservcd 

meice of the Phoeiuoians was earned to the western lands ot tho The foundation of uuineious Greek cities shoitly affoi Alexaiulei's (he 
Mediteuanean basin Indiistiy esiwcially attained a high state of time was of gieat impoitanco for Syua , Anuucji {q v ), founded pen 
development , iicli gaimeuts weie emhioidcrocl and glass and tho about 300 B c by Soleucus, bceaino the capital of tho Syimn 
like were inaiiufaotiiied Tho extant mveiitoues of spoil earned kingdom of tho Soleueulje Among othei influential Gie(‘k towns 
o(t by the ancient conqueiois include a vaiiety of nteiisils and stnfls w'eioApanioa on tho Oiontes and Laodieoa The Sclein ulie hul 
The influence exeici'ied at all tunes on Synan ait by tho powoifiil seveio stiuggles with tho rtolcnnes foi tho possi-ssion of the south- 
neighbouung states is abundantly conflimed by all the leceiit finds cm jiait ol Syua (comp Isuxi h, vol xin ji 420) 

The Syiians woio moie onginal in w'hat lelated to leligion eveiy Aitei having hcoii lei Louod fm a shoit time (lioiu 88 to GO ii c ) Uni 
place, ovoiy tube, had its “loid” (Ba'al) and its “lady” (Ba'alat) , among the doimmoiis of Tigiaiics, king ot Ainu'iiia, flu* I'ountiy lloi 
the lattei is goncially called 'Ashtai oi 'Ashlaiet Besides the was conmioied loi tlio Eomans by romjicy (G1 G3 ii (’ ) It is swa 
local Baal theie weie “tho god of heaven” (El) and othei deities , impossihlo heio to follow lu detail the mimeioiis changes lu the 

human saeuficos as a means of piopitiatiiig the divine math weio distuhution of tho teuiloiy and tho giadual disappeauuieo of 

not uncommon But in the Syiiaii mythology foreign infinonces particulai dyunslics which niamtaiued a footing foi Homo time 
fiequently bctiay themselves Ovei against its W'ant of ouginality longci in Chalois, Ahila, Emesn, and ralosliiie , but it is of aiieeial 
must be set the fact, not meicly that Sjiian cultnie sjiiead ox inteiest to nolo that tho kingdom ol the Aiub Habativaiis (conq) 
tensivoly lowauls tlie west, but that the Ryinuis (as is shown by vol xvu p ICO) was able to subsist lor a oonsideialde pciiod 

leceiitly diacoicicd insouptions) long bcfoie tho Chustian cia tow'auls tho north as fai aa Damascus lu tho year 40 ii.d Ryiia 

oxoiciscd over the northein Aiabs a perceptible influence, which had to eiuhuo a sudden hut hiief luvasiou liy the BailliiauH 
afteiw'aids, about the beginning of tho 1st centiuy, became much Tho countiy soon hccanio one of fho most impmfiuil piovinces of 
stroiigei tluough the kingdom of tho Hahatoeans The ait of tho Itoiiiaii ciujiirc, its jnoconsalship wiis fioiii the lust legaidud 
wilting was dcuved by tho Aiabs fiom tho Syiians ns tho most desuahle, and tins omineiico hceame still moie maiked 

lela Soinetlnng about tho ancient political and gcogiaphicalielaiious afterwauls Antioch, adoiucd W'llh many sumptuous liuililiiigs, 
ons of Syua can be gleaned liom Egyjitiaii souiccs, especially in con- as the chief town ol tho provinces of Asm, became in point of size 

ith nexion with the campaigns of Tliotlmios III m western Asia tho thud cify of tho einpuo, its poit was aeleucm, hui named 

iioient The Egyptians designated thou Eastciu noighboius collectively as Plena The Iiigli degi’ue of civilization then prevniliug lu tlie 

igypt 'Amu Syua lip to and beyond the Enjihiates m called moie pic- countiy is pioved by its aridiiteciuml lenunns dating lioiu tlie 

eisoly §alii (or Zalu), and is legauled as consisting of tho following caily Ghustian centimes; tlio investigations of Do Vogue have 
paits —(1) Eutouu, piaotically tho same as Palestine (occasionally sliowii that fiom the 1st to the 7th eeiitmy fhero prevailed m 
Palestine with Coolesyna is called Upper Kntoiiu, as diatiiimished noith Ryna and the Ilauran a siiceial style of architeutuu',— -partly 
fiom Lower Euteiin extending to the EnpInates) , (2) the land of tho no doubt following Guwo Homan models, but also showing a gieat 
Cheta (sometimes leckonod as belonging to Ruleiui), with Kadcsli deal of ouginality in details 

on tho Oiontes as its cajntal , (3) Nahaiina, the land on both sides The adnuiiistrative divisions of Syua during the Eomaii iteriod Roi 
of tho Eupluates (extending, strictly speaking, beyond the Syiian vaiied greatly at diffeient times , subjoined is an cmimeiiition of div 
limits) , (1) Kaftu, the coast land of the Phoenicians (Fciichu), them as they existed at the begumiiig of tho fdh ccutuiy (1) 

along with Cypuis The Canaanites in goneial aie called Cliaiu Syua Euphiatcimis, which had foi its caintal Hierupulis (Syi 

Fiom those lands the Egyptian kmra often derived iich booty, so Aiah , Gi. The kingdom of Com- 

tliat m those days Syua must have been civilized and prosperous magene, beyond the limits of Syua, belonged to Syria Euiihia- 

Moioover, we possess oimmoiations of towns iii the geogranhual lensis , its capital was Samosata, at tlie point wbuie the Eupluates 

lists of tlio teinplo of Kaiiuk and in a hieratic papyius dating leaves the mcnuitains, and it had othei iiiipiovtaut towns cm tlial 

about 200 years after Thothmos III Borne of these names aver, such as Europus (the modoiii Barbalissus). (2) Syria I , 

can be leadily identified, such as Aleppo, Kadosli, Sidon, and the or Cielesyua, having Antioch aa its eapiiak Tho name Codosyna 

like, as well as many m Palosluie, These niatciials, liowevei, do [ii aoiXi; Supla) originally, no doubt, was applied to tho valley 

not enable u& to form oven a moiloiately clear coiieoptiou of the between Libaiius and Antilibanus, but was afterwards extended 
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to the (listiict sti etching eastwaicls fiom the lattei lange (3) 
Syiia II , 01 Syiia Saliitaiis, with Apamea (Aiab Famiija, the 
modem Kal'at el Mudik) on the Orontes as capital (4) Phcenice 
Maiitima, capital, Tyie (5) Phoeiiice ad Lihamrm , capital, Emesa 
(Ilims) To this division Damascus and Palm 3 na belonged , ocea 
sioiially they weie leckoned to Coelesyna, the middle stiip of coast 
being designated Syiophoenicia (6, 7, 8) Palestina I , II , and 
III Foi these, wlinli fiom the time of Vespasian had goveiiiois 
of then own, see vol xviii p 177 (9) Aialna (capital, Bostia), 

which embiaced all the legiou fiom the Hainan to the Ainon, 
and slaited the Joulan valley, stietclnug sonthwaids to Petia 
Tliioiigli the kingdom of the Nabateans Roman influence pene 
tiated fiom Syiia fai into noitliein Aiabia 

111 616 Syiia was subjugated foi a hiief period by the Peisiaii 
Cliosioes II , fioui 622 till 628 it was again Bjaantine , 635 and 
the immediately following yeais saw its conquest by the Moham 
iiiedaiis (see MoH iMMED iNisM, vol win p 562) Mo'awuja, the 
fust Ommayad caliph, chose Damascus foi his lesideiice , but in 
750 the capital of the empiie was lemoved by the 'Ahhasids to 
Baghdad Undei the eaily calipdis the Aiabs divided Syiia into 
the following militaiy distucts {gonds) (1) Eihstiu (Palestine), 
consisting of Judoea, Samaiia, and a poition of the teiiiloiy east of 
Juidan, its capital was Ramleh, Jeiusalem lanlung next (2) 
Uuluii (Jonlan), of which the capital was Tahaifye (Tiheuas), 
loughly speaking, it consisted of the lest of Palestine as fai as 
Tyie (3) Damascus, a distnct which included Baalhec, Tiiiioli, 
and Beyiout, and also the Haiuan (4) Huns, including Ilamatli 
(5) Kiimasuii, coiiespoudmg to uoithein Syiia, the capital at 
lust was Kiuiiasnn to the south of Haleb (Alejipo), by which it 
was afteiwauls supeiseded (6) The sixth distiicl was the railitaiy 
fioutiei {'awaum) boideimg upon the Byvantine dominions in 
Asia lliiioi The stiuggles of the Mohammedan dynasties foi the 
possession of Syua cannot he gone into heie , suBico it to say that 
thioughout then couiso the countiy still enjoyed a coiisideiable 
degioo of piospeiity 

In the cinsading peuod the kingdom of Jeiusalem, wdiose luleis 
woio novel able to establish a foothold to the east of the Joidaii, 
extended uoithwaids to Beyiout, next it was the conntship of 
Tiipoh oil the coast, and beyond that in iioith Syiin was the 
puncipahty of Antioch Syua. sullued seveiely fiom the Mongol 
invasions (1250), and it iievoi lecoveied its foimoi jnospeuty In 
1516 the Ottomans took it fiom the Egyptian Mamelukes Undei 
the Talks its adiuunstiativo divisions again vaued at dilleieiit 
times , out of the five pashalics of Aleppo, Tiipoli, Damascus, 
Sulou (latei 'Akka), and Jeiusalem two vilayets weio suhsctpieiitly 
ioimed, having then cajutals at Alepp and Damascus Quite 
locouily south Palestine has hccu made a scpaiate vikiyct horn 
tluii ol Damascus 

Rude stone moiuuuonts (cuelos and dolmeus) and othei pithistoiic 
lomaius show that Syua must have been inhabited fiom a veiy oaily 
pi'uod. Within hisloiic tunes a gieat iiumbei of dilfcumt nation- 
alities have fought and settled within its houleis, the niajouty 
belonging to the Somiiic stock This last cucumstauco has icn- 
doied possible a coiiaideiablo degioo of fidelity in the tiaditiou of 
the oldest local names Aftoi the Aiaimeans had absoibed wliat 
remained of the eailiei population, tliey themselves weie veiy 
poweifully mihienced by Gueco-Romau civih/ation, but as a people 
they still lolaiiied thou Aiaraoeau speech At piosent an Aiamaic 
dialect laigely mixed with Aiabic is spoken m tluee villages^on 
the easteiu slope of Antilibanus (in Malula, Bakh'a, and Jub'adiu), 
but this small suivival is on the point of disappeaiiiig Tliiough 
out the whole coiiutiy elsewheie the language spoken is Aiabic, 
but with Aiiuuaic elements, especially lu the language of the pea- 
sants Etlmogiaphicallv the Aiauiaic element of the population 
admits of houig disiuigiushed fiom the Aiabic type , it is specially 
fltiong 111 the mountain distucts The raajoiity of the Cliimlians 
dwelling 111 Syua may bo logaulod as lepiasentatives of the 
Aiaimcan lace No tiacos of the cailioi lacos, such as the Canaamtes 
01 Phcemciaiis, can any longoi bo distnignislied , and eveiy tiace 
of the prosouco of Greeks, Romans, and Pianks has completely 
disappeaied 

In the Arab immigration, two punoipal types are to be di&tin 
gaished, — the puio Aiab type of the nomad tubes (Bedouins) and 
the typo of the sedentary town Arabs and peasants, which shows an 
mtermixtiuc of foieign and oldei elements The two confiont each 
othei in sliaip contiasts Bedouin tubes are scatteied thioughout 
the whole country , despising agucnltuie and the settled life, they 
aie found with then camels, sheep, and goats on the boideis of the 
teiiitoues appropuated by the peasants Being moie oi less iiide 
pendout of tlie Goveinmont, especially in the district boideung on 
the steppe, they aie able to exact black mail fiom then sedentaiy 
biotluen Taxed thus on both hands, Ihs life of the peasant is 
economically fai from an easy one , hence it should, be the duty of 
Goveumieut to icstraiu the influence of the nomads and to foice 
them as far as pos-sible to foim fixed settlements la this lespect 
tlie policy of the Tuiks diuiiig the 19th ceutuiy to eusuie the 
salcty of the peasants and of travelleis has been on the whole 
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I successful In the distucts boideung on the coast theie aie no 
I laige nomadic tubes, and on the highei plateaus of the cultivated 
land the powei of the Bedouins is much i educed, but south of 
Palestine and eveiywheie on the edge of the steppe they continue 
much as befoie The most powerful tube of the Synau deseit is 
that of the 'Aneze, falling into numeious subdivisions, of which 
the Ruwala, Wuld 'Alf, Hesene, and Bischei may be mentioned 
The tube, estimated to number 300,000 m all, extends fai into 
Arabia and leaches the Enphiates The other Bedouin tubes of 
Syua have foi the moan pait toleiably definite and ciiciimsciibed 
teuitoiies East of the Joidan the best known aie the 'Advi'n on 
the Balka and the Bam Sakhi in Moab The Bedouins to the 
south of the Dead Sea aie called Ahl el Kihli (“the people of the 
south”) in eontiadistiuction to those of the uoith (Ahl esh Shenul) 

Filially, theie occui spoiadically in ceiitial and noithein Sviia 
nomadic Tuikish tubes Gipsy houles aie also met with in coii- 
sideiable numbeis 

The leligions as well as the ethnogiapliical tjmes aie stioiigly Eeh 
divergent The bulk of the pojnilatioii are Mohammedan , the gions 
Bedoums have not much leligioii of any kind, hut they piofess 
Islam Besides oithodox Moslems theie aie also Slii'ite sects, such 
as that of the Metamle (especially in noithem Palestine), as well 
as a number of leligious communities wdiose doctiiiie, coiiibiuiiig 
philosophical and Cluistian with Mohammedan elements, is the 
outcome of the piocess of feimeutatioii that chaiacteiized the fiist 
centuiiea of Islam To this last class belong the Ishmaelites, 
Nosaiiians, and especially the Drusns (g v } In many cases it is 
obvious that the political antipathy ol natives against the Aiahs has 
found expiession lu the foimatiou of such sects The Nosaiiiaiis, 
foi instance, and no doubt the Duises also, w eie oiiginally smvivals 
of the Syiian population The Jews aie found exclusively lu the 
laigei centiesof population, in eveiy case they have iinmigiated 
back from Emope The Chustiaiis me an impoitant eleiiieiit, con- 
stituting piohably as much as a fifth of the whole population , the 
majoiity ot them belong to the Oithodox Gieok Chmch, which has 
two patiiaichs in Syua, at Antioch and Jeiusalem Catholics— 

United Gieelu>, United Syuans, and Maioiiites — aie mmieious 
The mission of the Ameucan Pieshyteuan Chinch, wdiich has had 
its centie in Beyiout foi the last sixty yeais, has done much foi 
Sjuia, especially iii the spiead of popiilai education, numeious 
publications issue fioni its piess, aud its medical school has been 
exticniely beneficial The Catholic mission has done veij good 
woik in what lelatos to schools, institutes, and the diflusiou of 
litciaiuic Tlie Cluistians constitute the educated poitioii of the 
Syiiau people , but the spiut ot iivaliy is pioducmg stmiulative 
elleds oil the Mohammedans, wdio have gieatly fallen awav flora 
tint zeal foi knowledge which chaiactou/ud the oailici ceiituuus of 
thou faith 

Accuialo statistics of any kind foi Syua eaiinot be had, even Area and 
the aioa of the laud under cultivation is unknown The letiiius popu 
of population are, aecouhug to the Tiiikish othcial documents, lataon. 
only appioximalioiis The total population may safely be put at 
loss tlian 2,000,000 , an olhcial estimate m 1872 73 gave 1,866,680, 
of whom 975,322 weie Mohammodaiis Piobably, however, this 
was an undci-estimate Reolus {Kouv Qiogi Uim , Pans, 1884) 
gives the aiea of Syua as 183,000 sqiiaie lulometi’es (70,638 squaie 
miles) and the population as 1, 160,000 

Fiom the Egyjitiau aud Assyiio Babylonian momimoiits we leain Com- 
that 111 aiiuont times one of the puiieipal exports of Syua was meroe 
tinihei, this has now cntiiely ceased But it continues to export and in- 
wheat, aud with good loads the amount could be veiy laigely in dustry 
cieased Othei articles of export aie silk cocoons, wool, hides, 
sponges, ami fimts (almonds, laisins, aud the liko) , tlie amounts of 
cotton, tobacco, and wine sent out of the couutiy aie small The 
only good liaihoma aae those of Beyiout and Alcxaiidietta (Scaii- 
deiooii) The cai avail trade w itli the East has almost entiiely ceased, 
and the gicat tiadc loutcs fiom Damascus noithwauls to Aleppo 
aud eastw aids tluough the wilclei ness aie quite ahandoned The 
tiaflic with Aiahia has ceased to he iinpoitaut, being limited to the 
time of the going aud letmmng of the great pilgum caravan to 
Mecca, which continues to have its mustoiing place at Damascus 
The native mdustnes in silk, cotton, aud wool have been almost 
eutiiely dostioyed by tlie impoit tiade fiom Euiopo The land is 
pool 111 inuieials, including coal , watei powei also is deficient, so 
that the intioduction of Euiopeau iiidustiics is attended with 
difficulties even apart fiom the uisecuiity of atfaiis, which foibids 
such expeiimcnts as the impiovement of agucultme hj means of 
Euiopeau capital As legauls the cultivation of the soil Syua 
lemauis stable, but the soil is becoming relatively pooiei, the 
value of the impoits constantly gaming upon that of the expoits 

Mterofure — Rittu, EtdlMide von Asien, vol xvli , paxts 1 and 2, Beilm, 

1864 56 , Bui’ckliaidt, Ti avels in Sin w mdmlldlii T and, London, lb22 , Loitet, 

Im Syrie d'avjOKrUhm, Pans, 1884 , Baedekei, raUstme and Syria , Munay’s 
Syria and Pdestim, Poitei, livi Years in Damascus, % vols , Loiiiioii, 1865 , 

Billion and Diake, Ujuscploied Syria, 2 vols , London, 1872, A v Iviemer, 

MiiteUyi wn v Damascus, Vieima, 1853 Poi tlie art Instoi y of Syiia De Yogud’s 
Syi le CentraU architecture civile et ithgmm du lei an Vme siecle (Pans, 1805 
77) nui be consulted, and on its bade Zvviedmeok v Sudenboist, Syi leii u 
Mile Bedeutmg fui den IFetthandel, Vienna, 1873 (A &0 ) 
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SIEIAC LI 

T he Iiteratme of Sjiiaj as known to us at tliepiesent 
day, is, with, the exception of tianslations fiom the 
Greek and some other languages, a Christian literature 
The wiitings of the Syrian heathens, such as the so-called 
Sahians (see SiBUNs) of Hairan, which w'ere extant, at 
least in part, e’ven in the 13th century,^ seem to have now 
wholly disappeared The beginnings of this Iiteratme are 
lost in the darkness of the earliest ages of Christianity It 
vas at its best fiom the 4th to the 8th century, and then 
gradually died away, though it kept up a flickering exist- 
ence till the 14th century or even later We must own 
— and it IS well to make the confession at the outset — 
that the hteratuie of Syiiais, on the whole, not an attiact- 
ive one As Eenan said long ago,^ the chaiacteristic of 
the Syrians is a certain mediociity They shone neither 
in war, nor in the arts, noi in science They altogether 
lacked the poetic fire of the oldei — we purposely emphasize 
the n ord— -the oldei Hebiews and of the Aiabs But they 
iieie apt enough as pupils of the Gieeks, they assimilated 
and reproduced, adding little or nothing of their own 
Theie was no AI-Farabi, no Ibn Sma, no Ibn Rushd, in 
the cloisteis of Edessa, Ken-neshre, oi Nisibis Yet to the 
Syrians belongs the merit of having passed on the lore of 
ancient Gieece to the Aiahs, and therefore, as a mattei 
of history, then liteiature must always possess a ceitain 
amount of mteiest in the eyes of the modem student 
The Syrian Chinch nevei produced men who rose to the 
level of a Eusebius, a Gregoiy Nazianzen, a Basil, and a 
Ohiysostoin , but we may still be thankful to the plodding 
diligence which has pieseived foi us in faiily good trans- 
lations many valuable woiks of Gieek fatlieis which would 
otheiwise have been lost And eien Ryiia’s liuinhle chioni- 
cleis, such as John of Ephesus, Dionysius of Tell-MahiG, 
and Bai-Hebraeiis, deseivs then meed of praise, seeing that, 
without then guidance, ive should have known far less 
than we now know about the histoiy of two important 
blanches of the Eastern Chinch, besides losing much m- 
ieiesting infoimatioii as to the political events of the 
peiiods with which then annals aie occuinod 
As Syuac ktoiatuie conuncnups witli the Bil)]e, wo fast hiiofly 
eiuunoiato tlic cliffcient veisians of Holy Scuptuio 
P^sliifta. Tlio most impoitaiit of these is tho so called reslufta {mappalM 
pMilid), “tho simple” or “jdain veisiou,” tho Svuac vuJgato 
This name is in use as oaily as tlio 9th oi 10th ceiitniy •> As to 
the Old Testament, neithei the ovaet time noi place of its transla 
tioii IS known , iiidocd, fiom eeitaiu thlloieiices of style and maniiei 
in its sevcinl paits, wo mayiathei suppose it to ho thowoik of 
(liffoiPiit liamls, e\ tending ovei a eoiisuleiahlo peiiod ol time It 
iiould seem, howeiei, as a Mhole, to liare been a inoduct of the 
2d ceutiny, and not impioliahly a monument of tlio lonniing and 
zeal of tlip Chustians of Edessa Possibly Jewish coiivei ts, or cv cn 
Jews, took a pait in it, foi soma books (such as tlie Pontateueh and 
,T()b)^ai 0 iciy htinallj iciulered, wlieieas the coineidences with tho 
LXX (■which aio paiticnlaily lunueious m tho inophelical hooks) 
show the hand of Cluistiaii ti.iiislatois oi lovisuis That Jews 
should have had at any i ate a consultative shaie iii tins woik iippil 
not smpiiso us, when no icmpmii<n tlial Syii.m fulliprs, suili as 
Aplu.mtes, in the middle of tho 1th eontuiy, and Jacob of Edessa 
in the lattei half of tho 7th, liad fieiiuont lecoiuso, like Jpionip,* 
to tlie scholais of tlio synagogue To wliat extent subsoiiuont 
icvisiou may Iiare boon caiuod it iis not ensy to say, hut it sooms 
toloiably coitain that alteiations weio inn do iiom tune to time witli 
a view to liarmom/ing tlio Syiiac text with that of tlie LXX Such 
an oppoiUniitymay, loi instance, have bconafToided on a coiisidm- 
nblo scale by tho adoption of Lucian’s text of tho LXX at Antioch 
in tlio begiuiiuig nf tlio 4tli ceiituiy (see Seituagint, xol x\i 

P ah those points, however, wc know nothing foi 

^ J3,u Holiupus, Clnon , ed Bniiis aiunCirsch, p 176 , Oliwol 
sohn, ,SWicj und ff^dhi'.vuis, \ 177 
^ De Phihmplm Penpaiehui npuil ^y)o% 1852, p 3 
^ See tlie iiassago of Moses bai Krpli.l, who died m <)03, cited by the 
Alibfi Martin m his Tnhodmlmd, la Cnttque Textadlc du Nouveau 
Tmtamenl, p 101, note 
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ceitain, and may well lepeat the voids of Theodoic of Mopsuestia 
in hi& commentciiy on Eephaniah i 6^ ppp-liPevrai roOra eh pdv 
TT)*' 2i5p(i»' Trap' otov 5^ Tore yitp ^yvacTTai phxpi- ttjs rifjpepov dorts 
TTOT^ oSros ierh 

The canonical books of the Old Testament accoiding to the Canonical 
Peshitta aie substantially those of the Hebicw Bible In the books of 
Massoretic MSS (see below), whetlici Nestouan oi Jacobite, theOldTes 
books of Chionicles, Ezia, and Nehemiali aie passed ovei, and intameiit 
the ETestonan the book of Esthei also But, on the othei liand, it 
must be noticed that all these books aie cited by Aphiaates, and 
that they all appear in the Codex Amh osiamis Of the Clnonicles 
tlieie is a MS ol the 6tli ceutiny in the Biitisli Museum, Add 
17104 Esthei appeals m a volume of equal age (Add 14652) as 
one of the constituent parts of the “Book ol Women,” the othei s 
being Enth, Susanna, Judith, and the liistoiy of Theda, tho dis 
ciple of St Paul, which last is excluded fiom Biblical MSS The 
oldest dated MS of any jioitiou of the Old Testament at piesent 
known to us is Add 14425 in the Biitish Museum (Gen , Exod , 

Hum , Dent ), tiansciibcd at Amid by a deacon named John in 464 
The deuteio canonical books oi apociypba, tianslated by dilfoi Apo- 
ont hands fiom the Gieck,® aie ncaily the same as m tho LXX ®cijplia 
Tlhe Codex Amh onanu’i,'^ toi example, contains Wisdom, the Epistle 
of Jeiemiah, and two Epistles of Bauich , the Song of tho Thieo 
Childien, Bel and the Diogon, and Susanna , Judith, Suae ides oi 
Ecclesiasticns , the Apocalypse of Ikiiuch, the louith book of 
Esdias, and hve books of the Maccabees, the louith being the 
liistoi y of Samona and her sons, and the filth Joseph i cte Bello Jndu u o 
III in ® To these must be added lioin othei MSS tho fust oi thud 
book of Esdias, the book of Tobit, and tho piayci of blaiiassos 
Of the fiist book of tlie Maciabecs two leconsions uo extant, as fai 
as chap xiv 24 The book ol Tobit jnesonts the text of the LXX 
as fdi as chap vii 11 ® 

The canonical books of tho Hew Testament aie the fniu Gospels, Canon 
tho Acts of tho Apostles (to wlueh aie annexed tho ilnco catholic mal 
epistles, VI/ , James, 1 Pctin, and 1 John), and the Jouiteon epistles liooks of 
ot St Paul The shoitei apostolic epistles, vi/ , 2 and 3 John, 2 NowTes- 
Petei, and Judo, and the Apocalypse ol St John, weio i ejected by 1 imeut 
the caily Syiian Cliuich 

As to the Tuslntta voisioii of the Gospels (P), a vaiu iy of eulieal Tatum’s 
questions aiisewhenwo eonsidoi it in imimexion with two othei lha 
woiks, tho Bw-fcssaion of Tatum (T) and tho Ometoninii (M 2 )ih hs'.aifiii 
(Sc) Tatiaii, the fiiond of Justin M.vityr, aftoiwaids counted ,i and llio 
hei otic, composed out of the foui Gospels a woik which leccivcd ('uictoii- 
tlio title of T4 5(i reffadpuip eiayyiXiov, in Syiuie more biiellyun 
Diet fcsmoii, Ol Emni/elion da MTMllW, “the Gosiiol ol the Gospels 
Mixed ” It IS a snb]oet of eontioversy whether Tatiaii wiolo 
this woik in Gieek oi in Sjme, ami whether he compiled it liom 
thuGicek Gosutds oi horn a pievious Syiiac leisien Accoiding 
to Zahni“ and Haethgon,!^ tho authoi’a language w as Hjiuc, his 
somees Gieek They hold that this was the only Gospel in 
use in the Sjiian Ghuuh loi noailv a eeiituiy, but that about 
the jeai 250, undoi tho inlhience ol Wc,steiu MHH of the Gicck 

^ IsXxi, Palnm Noia Jidiliutheaii'vrA vii 252 
® Some scliolais, siicli is P de Laganlo and Iliekell, Ibmk that 
Eeolosiaslioiis was tianslated fioin the lost Ilebiiw text 
® See Cornm, Mommentn Atu ra e( Pinfam, vnl i fasi e. 1, 2 , vol 
V fasce 1, 2, P de Lagaule, LibnVel TeM Jporii/p/n At/inne 
^ Splendidly I epiodncud at Milan by the process ot iihoto litliogi'aphy 
unilei the duel lion of the Rev Dr A M t’cviani, 5 paits, 1876 foil 
® ^eaDasOieBiuhd Jiellim/icdan icm Mei id iu Inlisrhheaihatd, 
by Di II Koltek, Ecihn, 1880 , only capp. 1 and 2 
” See tho Syiiai note on p, xii ol Du Lagaidc'H rditien. 

The prmeipal editions of tho Peslilttl are contained m the Palis 
jiolyglott of Lo Jay and the London polyglott of Walton, to winch 
lattei IS attached tho immortal /.cdf OH llejHtK/UitItm of Edmund Castell 
The Old Testament (without the npuciyiiha) was edited by S Leo iii 
1823 fin the Bihle Socioljq and is irtiiueally hound up with the New 
Tistnraciit of 1826 The first edition of the New Testament 'was that 
ol J A Widraaiiskd, with tho help of Moses of Milidlu (Vienna, 1555) 

Those of TiemelliuH (l569), Tiosl (1621), Gullnr (1664), and Lousdoii 
and Schaaf (1708, 1717) ate ivell known To tho Inst named belongs 
Schiiafs admirable Lmeon Aymtnm Coneordanlxale The Ameiican 
niissionaiK's at Uiumijah have publwhed both tlie Old and Now 
Testaments in ancient and modern Hynnc, the loriiier lu 1852, tho 
latter m 1840, 

Buiwits of avei y Aniient RiXiOihionoft/ie Fom (tosju’kmAi/Tiac, 
hillierto vnl'nimi in Fininie, diicormd', edited, and iiandakd by 
ir, (hieiun, J> 1) , F.Jtlfl., 1858 

Fauchinyen zitr Geschiehle des neideetumcntltchen Kunons, &c , 

1 Tiled Talmdi Dudemion, j>p 98, 90. 

** livmiqelmifragmmte Per gueehuehe Text des Cinrtmi'sehen 
Ayiers mederhcrgeslellt, 1885 
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text (see "Westcott aud Hoit, The Neio Ttstmunit in the Ouginal 
Gieelc, Intiod , §§ 118, 214), a veision of “the Sepaiate Gospels,” 
Uvangelion da-Mephan^^she, was introduced ^ The translator, ac 
coiding to Baethgen,^ made use ot T as fai as he could, and of 
this text Sc IS, in the opinion of these scholars, the sohtaiy siii 
vival m 0111 days The evidence foi this view does not, howevei, 
appeal to he conclusive It seems that a Syiiac version of the 
foil! Gospels, as well as of the other paits of the New Testament, 
must have existed in the 2d centiiiy, peihaps even befoie the 
veision of the Old Testament Piom this Tatian may have com 
piled Ins Dia tessaioii, oi he may have wiitten that woih in Gieek 
and otheis may have done it into Syiiac Be that as it may, 
T ceitainly gained gieat 2>opulaiity in the eaily Syrian Church, 
and almost superseded the Scp<aate Gospels Aphiaates quoted 
it^, Ephiaira wiote a commentary upon it^, the Bochine of 
Addai 01 Addoiiis (in its piesent shape a woilc of the lattei half of 
the 4th ceiituiy) tiansfeis it to the apostolic times^, Rahhuhi, 
bishop of Edessa (411-435), pioiniilgated an oidei that “the piiests 
and deacons should take caie that in eveiy chinch theie should 
be a copy of the Sepaiate Gospels [Eeanqelion da-Mlphaor^hc), 
and that it should be lead”®, and Theodoret, bishop of Cyirhns 
(423-457), swept up moie tlian two hiindied cojiies of it m the 
Lhiiiches of Ins diocese, and mtioduced the foui Gospels in then 
place rh tQv rerrdpMv evayye\icrS>v avreia-j^ityov eiiayyiXLa ^ The 
lesnlt of those and similai well meant effoits is that not a single 
copy ot T has come down to oiii times ® Both Aphi antes and 
Ephiaini, howevei, made use of the Separate Gosiiels The foiniei 
seems to have employed a text winch Baethgeii calls a slightly 
revised foim of Sc (oj? cit , p 95), we would lathei sjieak of it 
as a lovised foun of the old Syiiac Gospels ot the 2d centiuy 
The Lvttoi made use of a moie tlioiongh Edesscuo icvision, closely 
aiipioaching in foim to, if not identical with, P (Baethgen, p 95 , 
Ealin, p 63) Oin oldest MSS of P aie, howevei, moie than a 
Iniiidied yeais latci than Ephiaini’s time lYe cannot, tliciefoie, 
expect veiy impoitant textual lesults fiom the collation of even 
such MSS as Add 14470, 14453, 14159, fl 1-66, and 17117, in 
the Biitish Miisenni, all ot which may bo safely asciibed to the 
hiLtei jiait of the 6th oi tlie beginning of the 6th centuiy Eaily 
in the 5th ccutmy Rabhiila, bishop ot Edessa, the fiiend 'iiul 
conespondont of Cyiil ol Aloxandiia, occupied himself w itli “tians 
kiting the Now Testament out of the Uioek into the Synac, hecausc 
of its vaiiatious, exactly as it was”“ This ynobably means, as 
has hocii suggested by Nestle, that Eabhfila undcitook a levision 
of the Synac text accoiding to a Qietdv MS oi MSS in Ins imsses- 
sioii, that IS to say, still Imtliei assimilated P ol that day to a 
Gieck (possibly, fiom his cmincxiou with Cyiil, Aloxaiuluau) text 
IVo do not as yet know, liowovci, whcthci this icvisioinvas mocly 
a puvato cilmt, oi what inllucnce, if any, it exeinscd oiithc hisloiy 
ot P, moiuhkuly it was a lust step in the diiiction ot the Philoxen 
laii veisioii (see below) Tlio lusult of these successive icvisions 
as icgai’ds Se lias been that it sui vivos lu but one mutilated codex, 
and that wuttou at compaiatively so late a date as 460 470,^®— a 
plionomonoii whicli has its paiallel in the case of tho Itala codex c 
of the Gospels, cojiicd m the 11th centuiy Tho gicatci pait of 
tins volume IS in the British Museum (Add 14451)’^, but thcieaio 
tluoo leaves of it iii the loyal lilnaiy at Boilin, foiming thoily- 
loaves of the MS niaikod Oiiont Quart 628 '® Ciowfoot’s attempt 


1 znlm, np nt, tip 104 IOC » Op cif , pp 50, 60 , 72 s/j 

J edition, ]i 1 W, “ as it is wiitten at the head of the Gospel 

(if mu Lifegn ci , In the heghniiiig was tho 'Wtiirt ” 

Now extant only in ihc old AnneinaniuHlon, translated hy the Meclntansfc 
Auchci, and lOViscd by Q MosiiiKcr lunlci the title otEvmgehi Conmdantis 
/iitioufio/inta ftiS hpluamo, Venice, 1670 
a Phillips’s edition, p Q,^ , 1 17 

0 S Kpluaniuffvn Mhula ep% 1 desseu Bttlsu ahorumqne opera seltcta, cd 
J J Ovoiheck, Oxhiid, 1805, p 220, 3 
^ AlpenKrjs mKOfivOtas emropi.'f], i 20 

8 Maitm’h niticle “Lo Aid reoaipm do Tatien" (ftom Uerne da Ques 
tinni IMauques, Apiil ISSS) contains innchcmious htoiniy Infmuiatimi, jiar 
tioulaily icgaiding snnilai eomjnlations of later date bee also Cmsca’s aiticle 
“ 1)0 Taiianl Diatcssaimi Aiahica Veisunio,” m Oaidmal Pitia’s AnaleUa bacm 
Spit llegw Snlcsvwnil purala, iv 465 This Arabic Diaiesnt on begins witli Maik 
11, Joliii 1 I 5, Luke I 6 80. Matthew i 1 26a, Luke ii 1 89 Ciasea’s copy is 
now (1867) m the hands of Do Lagaule, who has puldished a few pages of it In 
Nadu lo/ifeii mn tier hmigl Ge^llscliaft da M'lmnsdia/len., 1886, No 4, pp 
160 158 According to De Lagai de, the text is that of the ordinary pgslflUs 
l> Oveibeek, op eit , p 172, 18-20 

10 Tho whole of the Ahh6 Marlin’s elaborate aiguraentatlon (Introd 6, la 
Crltmu TexHidk du N T ,pp 108 236) is of no avail against this palteoMaiihio 
foot No one who is conversant with Syi lao MSS can for a moment doubt that 
our oodex of So was wiitten within a few years of the time indicated abot e 
Tlie hamlwiitings of Jacob of Bdessa’s time (the latter half of the rth centurv) 
aie altogothei diffeient Posscssois of tlie abhd’s work should cancel pp 
2S4 236 The “Postsoiiptnm," as the authoi himself has explained, is only 
an elaborate loU Tlieio is no MS Add 70125 in the Bnhsii Museum, no 
catalogue of the Gieek MSS in twenty ihc volumes, and of course no such 
nhniogiaph exists as he 1ms desenhed As foi the “ special telegiam ftoui 
^‘Rivcicnd Ciowfoot” thiongh the “agenco Fii FionPro and Co , da^ 
2601 necemhor 1S83, it is enough to say tliat Mi Crowfoot died on istJi 
March 1875 

Ji SeeWiighi, Cfiia/offW!, p 78, No oxix „ , , „ , ,, 

u See Bodigei in the MonakhertcMe of the narhn Academy for July 18(2, 
p 667 , Wilglit, Fragments o/tlie Gweton^an Gospels (pihately punted') 


to letianslate Sc into Gieek is a failure (Fiagmenta Emngelica, 

1870 72), Baethgen’s wDik {Evangelienfragmmte, &c ) will pei- 
haps be found moie satisfactoiy 

The scholais of the Monopliysite biaiich of the Synaii Ciiuieh Mono- 
weie, howexci, by no means satibhed even with the revised text physite 
of P, and demanded a yet more aecuiate lepioductioii of the Greek versions 
text m use among them Accoidiiigly Aksenaya oi Philoxenus, 
bishop of Alabbogli (485 519), unileitook to satisfy this want, and Philo- 
with the assistance of lus choiepiscoinis, Polycarp, produced a literal xenus 
tianslation of the whole Bible in the yeai 508 This seems at 
hist to have met with consideiahle appioval, Moses of Aggel, foi 
example, w^ho flourished fiom 550 to 670,''* lefeis to the vei&ion of 
tlie New Testament and ot the Psalms evidently as the staiidaid 
woik ol the da) But it was in its turn supeiseded by two later 
levisioim, and MSS of it are now veiy raie Portions of Isaiah 
siinive in the Bnlish Museum, Add 17106, ff 74 87,'® and the 
text of the Gospels in the codex A 2, 18 of the Biblioteca An- 
gelica at Rome, of the 11th oi 12th centuiy,'^ and peihaps also m 
the Beiiiit (Beyiout)MS desciihed by the Rev Isaac H Hall'® At 
the beginning ot the 7th centuiy the woik of letianslation and 
levi&ion was again taken in hand by the Monophysites, the scene 
of then lahonis being the diffeient convents in the neighboui- 
hood of Alexandiia Tlieie, in the yeais 616 617,'® Paul, bishop Paul of 
ot Telia dhe Maurtlath oi Constantma, nndeitook a veision of the Tells 
hexaplai text ot the LXX at the lequest of tlie patuaicli Atha- 
nasius I Of puts of this many MSS aie extant in the Biitish 
klu&eura and the Bibliotheipio Nationale at Pans, and the Bibho- 
teca Amhiosiana at Milan possesses the second volume of a codex of 
the entile woik, w’hichhas been lepioduced by photo-lithography 
uiidei the dncction of Ceiiani This veision not only exhibits 
the astensks and obeli of Oiigen’s text of the LXX , Init the 
luaigiual notes contain many leadings of the othei Gieek tians- 
kitois, which have been laigely utilized by Field in his noble work 
Ongenis Hottidoiimi qua, super sunt (2 \ols , Oxfoul, 1875) At 
the same time and place tho New Testament of Philoxenus w as Thomas 
thoioughly lovised by Thomas of llaikel oi Pleiaelea,®® bishop of of Hai- 
Mabbogh,*® who, being diivon fioin his diocese, betook himselt tokel 
Aloxandiia and woiked tlicio m the convent of St Antony at the 
Eiiaton (oi Nine mile village) This veision conipiisos not only 
all the hooks contained iii tho Pesliittri but also tho foiu shoitei 
epistles Tlic lapse of anothei centuiy bungs us to the last 
attempt at aievibion of the Old Testament in the Moiioplijsito 
Chuicli J icob, bishop of Edessa, undcitook, when living in letiie Jneoh of 
ment in the eoiueut oi Tcdl'Addri oi Tele(U,'®in 704 705, to icvise Edessa 
the text ol the I’eslntta with the help of tho Gieek vnsunis at lus 
disposal,®' thus pioducing a euuous odoctie oi pitcliwoik text Of 
tins woik tlieio aio hut live volumes extant in Eiiiopc, foin of 
which came lioiu tho Nitiian Desoit and foim paits of a set w’lnch 
was wnlteii in tho ycais 719-720 It would seem, thercfoio, nevei 
to liavc attained ])opnlauty 

One otlioi veision lemains to be noticed, namely, that used hj 


18 Asseinani, JlihHiiiheca OnintuUs, u 23 75 0 , ii 82 

15 Jhui ,11 85, Quitli, MttidmnU della It Aicadevm dei Lmcei, May and 
June 1880, p 404 

16 BditedliyOeiianiinJfoiMmenia.toajiPio/fiJiaj vol v fasc l,pp 1 40 

u Sec Beinstem, Das Imtegs Fmnqeltum das Johanws, Leipsic, 1668, li it 
Antmlmigen, pp 8, 29 , Mai tin, Miod d fa Cnt Text dn A S’ , pp 160 161 

18 Synac Mamscnpts,Go'i})els o/apre EmUmxan.V'emon, Acts and EpUtUs o/ 
the Pedntto Vermn, mUten {pnohahly) letvim 700 and OOOAD , January 1884 

19 Sec Ceuam, Monumnta, vol i iasc 1 Prolegomena m Edit Vers Syr ex 
Texiw LXX , p 111 , Martin, Introd , p ISG, note 26 B 0 , ii 888 J34 

21 Jl/owwnrofc, vol vn CodexSipohexaplans Ariibrosiams,W4: The first 
lohuiie of tins cndtxwas m the possession of AiuUeas Masius, but has dis 
appeared since lus death m 1578 It contained part of Deuteionomy, Joshua, 
Judges, (foiu books ol) Kings, Cliroiueles, Urra (and Kelieimah), Judith, and 
Tobit (complete’) See Mlddeldorpf, Codex Synaco haaplans, Beilm, 1836, 
who enumerates in his pre&ce the Hboms of pievious editois Since his 
time the books of Judges and Ruth have been published by T Skat Roidam 
(Jjihrr, Jwlvnm et Ruth seeumirm Vers Syi laur-hexajdareni, Copenhagen, 1859- 
61), aud Exodus, Numbeis, Joshua, land 2 Kings, by P deLngaide(Ecf lest ab 
Or igene recensiti Pi amenta apttdSyros servata qiunque, Gottingen, 1880, printed 
with Hebiew letteis) Cenam has commenced a critical eihtlon in the Mmiu 
menta, vol i fasc 1 , vol n fiisco 1 4 , vol v fesoc 1, 2 

^ Sec BO, n 90, 834, Beinstein, De IlharlleimN T Tiamlaiione Syriaca 
Commentatio, p 4 

23 Ol Manbi), according to otlieis, of Geiinamcia or Mar'ash He must 
not be confounded with an older Tliomas of Gennamcia, a Mon opbj site of the 
eailici pait of the 0th century , see B 0 , ii 92, 326 , Kleyn, Jueobus Baradaeiis, 
p 43, note 1 24 beelViight, Catal , p 34, note 

2S It lias been edited by White at Oxfoid— the Gospels in 1778, the Acts 
and Apostolic epistles in 1790, the Pauline epistles in 1808 (the epistle to the 
Hebrews is defective, ending in the middle of chap xi 97) The text of the 
shoitei epistles, 2 Petei, 2 and 3 John, aud Jude, has been leeently reprodueeil 
by phototype fiom a manuscript dated 1471— If''il!ianis Manusoript The 
Syrian Antdegomna Epistles edited by Imic H ff all, 1886 Consult also 
Transactions of the Ror/al Irish Academy, vol xxvli No vm , “ On a Syrian MS 
belonging to the Collection of Archbishop Usshei,” by the Rev J Gwynn, 
D D Theie is a fine MS of ttiis version, dated 1170, in the university libiaiy, 
Cambildge, Add MS 1700 Its peculiar feature is that it has the two epistles 
of Clement inserted between the catliolio epistles and those of St Paul 

2« Probably the modern Tcll'Mi oi Tell'lde , see Sown, Palast % Synen, 
p 480 , ^chan, Item in Synen v Mesopotamien, p 459 

2T 'Wright, Catal , p 38, col 1 , , , „ , 

28 See Oenani, ie Bdiaioni e t ManosoniU delle Versioni Siriache del Veedno 
Test , 1869 p 27, and Monimetifn, vol il fasc 1, pp xi , xii , vol v faso 1, 
pp 1 40, Alaihn, Introd , pp 2)0 282, 296 5/; 
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Mallute tlie Clnistian popalation of tlie JIallite (Gieek) Cliiueli in Pales 
version, tme, i\ntten in an Aiamaic dialect moie akin to the language of 
the Jevish Targums than to that of the Peshittai A lectionaiy 
coiitammg laige portions of the Gospels m this dialect ivas de 
sciihed by Assemani m the catalogue of the Vatican libiaiy,^ 
studied by Adler, ^ and edited by Count Pi Mimscalclu Euzzo 
undei the title of Ei'angelutami Ew mhmitmium (2 vols, 
Yeiona, 1861-64) It vaswiitten in a convent at a jilaee called 
Abud,^ not very fai fiom Jeiusaleni, in the yeai 1030, and the 
sciibe claims to have copied suudiy other semce hooks foi the 
use of his chin eh (see Assemani, ojo cit , p 102) Fiagments ol 
otliei evangeluiia haie been published by Land, fiom MSid at 
London and St Peteishuig, in his Anctd Sy> , iv pp 114 162, 
213 222 , of the Acts of the Apostles, p 168 , and of the Old 
Testament (tianslated fiom the Gieekl, pp 103-110, 165 167, 
222-223 Accoulmg to the same authouty (p 231), the calendai 
in the Vatican MS must have been diauii np about tlie middle 
of the 9th ceiituiy Few, if any, of the extant fiagments appeal 
to he of oldei date Noldeke places the oiigin of the veision in the 
4th or 5 th centuij, ceitamly not latei than 600 (loc oit , p 525) ® 
All the above levisions of the text of the Syuac Bible accoiding 
to the Gieek aie, as we have seen, the woiL ot Monophysites, with 
the single exception of the last, winch 211 oceeded fiom tlie Malkites 
The Mestoiian community obstinately adheied to the old Pcshittri, 
and the solitaiy attempt made to nitioduce aievised text among 
Mar- them seems to have been an uttei failiiie Mai-ablni I ,® a convert 
abhJ I fiom Zoioastiiamsm, who w'as catliolicus fiom 536 to 552, went to 
Edossa, studied Gieek tlieie undci a teachei named Thomas,’' and 
w’lth lus hel}) tianslated the whole of the Old Testament into 
Syuac, and poihaps also the New This statement rests on the 
authouty of the authoi of the Kitah al Majdal (Mdii ihu Suhinian,® 
about the middle of the 12th coiituiy, suijpleinented and abiidged 
hy 'Ann iln Matta of Tiihan, vvlio lived towaids the micldlc of the 
14th oentuiy),^ ot 'Ablid islio, bishop of Nisibis (died 1318), and 
of Bai Hebneus (died 1286) , and tlieie appeals to bo iio loasoii to 
doubt then woid 

Massor Befoie quitting the subject of the veisioiis of Holy Scii 2 >tmo wo 
eticMSS. must devote a few woids to the Massoietic MSS of the Nestouaiis 
and Jacobites Iii the yeai 1721 Assemani made mention in the 
Bibliotheca Oncntalis (u 283), on the authouty of Bai Ilobnuus in 
the AimrT\,d% of a “veisio Kwilnplwxsis, hoc est Jl/ojitoire, cjiu 
viilelioet incolte moiitiuui utuntiu ” About the meaning of these 
words soliolais disputed, and some soaichccl foi hlSS of the alloged 
veision, but lu vain At last, N ■\Viseman (altci wauls ciudinal), 
guided by the liglit of anothei passage m the BiblwtJiciu OnuUalu 
(n 499, 600, No x\u ), recogiii/ed lu Cod Vat elm .1 eojiy ot 
what ho believed to be the Kaikaphensian veision Latei le- 
soaiehes, moie especially those of the Abbe Mai tin, have couectod 
these enois The MSS of the Kaikaidieiisiau tindition, of which 
tlieie aio ten 111 oui Euio 2 iean libianes, aie now known to contain 
a 2 dulological and giammatical tiadition of the 2 noiuuiciatiou and 
piuictuation of Holy Wiit and soinetnnes ol olhei wiituigs Sj iia 
was noli 111 schools and colleges, most of its towns j'ossessed in I 
stitntions whole lusiiuotion was given, moie csjiecially to students 
of theology, in the leading and exposition of the Gieek and Syum 
Scnptuics and then comnientntois Such weio the great “ rwsian 
school ” of Edessa, winch w as destioyed, 011 oocount ot its Festouau 
tendencies, m 189, the school of Nisihis, of Mahoze neai Seleucia, 
of the nioiiasteiy ot Bdi Kuui or Daii-Kuuua, of the nionasteiy 
of Ken neslue oi the Eagles’ Nest, on the left hank of tlio 
Euplnates, ojiposile Jeuibis , ol the Dana 'Ellaita, 01 inonasteiy ot 
St Gabriel and St Abiaham, at Mosul , and many othois Eveiy 
such school 01 college had its teachers of leading and elocution, 
mahgUyane and mahtyCinc (01 maleiydiiii), who tauglit thou Jiuiuls 
topionouncQ, add the vowel-pomlb, and uiteiiiunctuate coiicclly,*# 

1 See Noldeke, m/DMG, wii (18GS), p 4 1'( sij 
s JIft.S Vodd liihl Apost Valw VuUilogiis, il No xix p 70 w 
s N Ite Veiss iyuMK Simpla, Phihrmam, el liwosnlmuUmu, Cniun 
hnwn, 1780, Rce also Mai tin, Jttlrnd.p 287 » » i 1 

f See Noldelvf, loc cU , pp S2l, 027, Laiut, A need Stp , iv pp 227 229 
s The R'limnilng lileiatui e 111 tins (Imleet (all of it pulilkliPd by Laud) eon 
sists of a few liyimis (pp U1 118), lives of Hainls (pp 109, 170 ), and tlieolomwl 
fiaBiiiPnU (pp 171 210) One ftasuiciit (p 177) contains tha title of a Uomilv 
Ohiysostom 3 Piopoily abbii 

D . ’ eoinpaio ii 111 8 B,.i, p 852, note 10 

aifs vf} liclLCii Alien penivfw im 0. 7 

w See 15 0,11 41 Hi 2, ill 1 , 70 , 13ni ITcburas, t7i) on let , od Abbeloos 
and Imny, 11 89 , Mnitm, Intml , pp 292 294 

Miutin, Tradition hiTlupkmm on IciMamteUiez As % ten Pnils, 
IfaTO (flow Jbion 4sinf ), and Juhod, pp 270 891 ' 

cli> ) he translates thr woids 
aU mshmiimithu Imleyhalfa by "jiata tiaditimiem veiticnlen (') hoc (.it, 
Montaiiounn lu Plmaiiee ct Mesopotanim degnitlimi “ 

K b»‘ Ins /foia Rgnam, Rome, 1828, p 78 II hymholw rhlloloqu.a< iid IM 
lersmm Sipiae vit jltiAris ParliLiilit pnim, de veeaionihus ttemutm, 
dmtlo de Pi^hilu, p 11 ,, nr Ftntmtla semida, recenmnem KarLtphemm 
mm pnmm deetnheHi We nei'tl mit lieu mdicale Wiseman's lumtakes, but 
I'hotf/alni'lebL lepi minced even m the thud edition of Bcilvcnei's 
u iS™ IlollViimin', OpiaridaNMhiwoKt, 1880 , p v m 

18 . hi 1, 141, col 2 at the fool, and in 2, cm\xiv so 

w Uolliimmi, (ipiMt WfiL) , ]i vii , Maitiii, Aibcd, p 289, ^ ■ 


befoie they weie passed 011 to the liighei chisses of the esholdye' 
bCidMlAeii maliyplmu:, that is, the piotebsoisof exegesis and doctors 
of theology The moie difficult woids and phiases of Sciiplure 
weie giaduaUy collected and wiitten down so as to form “collect- 
anea,” hikhSie cllmsMvidhi, 01 “fasciculi,” luiidse dha sMmdIiS, 
and the union of these composed a lethdhhd dha JAidydlkd, 01 “book 
of leachngs,” in which it was shown by means ol vowel points and 
othei signs how each woid was to be pionounced and accentuated 
One such V ohime lu the Biitisli Miisemn (Add 12138, dated 899) 
lepieaeiits the woik of a Nestoiian student m the convent of hhxi 
Gabiiel at IlaiianJ®, hut the otlici MSS extant in the diffeicnt 
lihiaiies of Euiopie-* aie of Jacobite ongin and have a common 
souice, the scholastic tiadition of the convent of Kaikaphcthri, or 
“the Skull,” at the village of Maghdal 01 Mijdal neai Kosh-'anu 
Ol Ras 'am Such are, foi exampde, Cod Vat , No clii , now 
chu , desciihed hy Assemani {Oalal , 111 287) and Wiseman {Horn 
Si /1 , p 151), Cod Palis, Ancien foiids 142, desciibed by Zotcii 
beig {OcUal , p 30, No 64) and Mai tin {2'iadition Kaihaphumie, 
p 36), Cod Blit Mus Add 7183, dcsciibcd by Rosen {Catal , 
p 64, No \hi ), and 12178, desenbed by Wught [Catal , p 108) 

Fiom these and siniilai MBS , as well as fiom the vvouls of Bai- 
Hebraeus,-- it appeals that the KaikSpliaye weie the monks of the 
convent of Kaikapihetha , that they weie Westerns 01 Occidentals, 
tlieiefoie Jacobites , and that one of then chief autlioiities, il not 
the actual oiigiiiatoi of the compilation, was Jacob bishop of Edessa 
Accoidmgly, the niaiginal notes indicate vauous loadings fiom 
Syuac MSS , from the LXX, and fiom the Ilaiklunsian veision, 
as well as fioni diffeieiit fathcis and teachois To the collectum 
of woids and iilnases fioin the Pushitta veision is added 111 st'vnal 
ot these MSS asiimlai, though slioitei, collection lioin the Ilaik- 
lensiaii veisiou and fiom tlio piincipal woiks of tho Gieek latheis 
which weie icad lu tiauslatious m the scliooh,-’ followed liy liaets 
oil difleiout jiomts of oitliogiapliy, giamniai and puiicluatiou 
We have spoken above (p 824) of tho douteio taiioiiical books of Apo 
the Old Testament Othei apiociypha may now bo uolieed moie eiyphal 
buefly , c (/ , Ps cli (111 the hcxaplai v eisioii of Paul ol Telia) , the woiks 
Baim Cenesii, oi Liha JubiUoum, a li igmuiit ol which has been 
edited by Ceuam(J/(«i«?ib //to, vol u lasc l,p i\ ), the Testament 
of Adaiii-'’, the Ilistoiy ot Joseph and IsjafU (Asonatli), tianslated 
by Moses of Aggel the Ilistoiy ct Saiilieiih, liis Vi/ii Aliikrn 01 
Ilikai, and ks Disciple NadhJii “® Many simihu books exist lu 
Aialiio, some of them piobalilj tianslated liom lost Syuac migmals 
Tho n.anies of Darnel and Evia “tho sciibo" am piclixuil to lato 
apocalyptic woiks,-» and oven to almanacs coutaumig piogiiostic i 
tious of the weathoi, Ac The list of apoeiyphii ol the New Tosta- 
nieut is also tobiahly extensive We may luontimi tlio Plot’ 
cpimydinm Jiuohi , tho Gospel of Thomas the Israelite, 01 oi tho 
Infancy of oiu Loid , theLetieis of Abgai and ovu Loid , tlioLetfeis 
of Ileiodand Pilate , prayeis ascubed to St John tho Bajitisi , the 
Ti((u‘>itu<,, Aisumptw, 01 Koi'gijo'is PinCh J'lnniDt, extant lu Ibm ui 
live ledaelions « , A( ts of the Ajtoslles, ,siu li as St John, St PInli]i, 

St Matthew and St Aiidiew, St Paul and Tina l.i, and St Tlmnias , 
tho Doctiiuo of St Titei *>, ami the Apocalypse o_l St Panl.'W Otheis 
W Uoihuann, oy) \x,\m wimldiMhlnili ( inin tilum“drMU li a 

student bhoulilk, ncOdHliiin tn the imml of IJn IhbuuH m the 1 tih eeiilmv. 
limy bo semi liom tho ltd, 111 2, 'UT'ijiS (Nomwinmn, tnushited by J A 
Assimun, 111 Mai, /stiijiiH I it/ Ximc Cull , x uip mi S 9 , im 5150) 

Ildmimnu.op tR.pp vLvli 

i? Hee Wiight, Cutiil , ji 101 'JO Mmfln, liitiwl , p 2m 

SI lloffittann, in / /) ill (7 , vwii (1878), p 719 , mul m .Stad< ’« /, iMuiflM, 
IFiSitiht/udl, 18, SI, p 159 44 tKutiii, ,ip , Il , pp 122, 129 

-» Sic Wiseimin, tip oil, p 178, Mill tin, op ctl, pp 79, 77, lll'l, Ildsen, 

Cahd,pii 05,0b, Wi ight, t'dlnl , p 109 Ammig tlieNB necui and ] -s.y; 
Tlioinvestigalunwef IMinanii (iu liilatlc'.s /eiMiiift, issl, ji ] 59 )imd Dm id 
(Ji»M?« Asad, 1881, p 500) have made it ceilain thiiL a.^ deHignntua nut the 
rishittS, nm Jacob of IwlesHa, but one TUbhrairi (jieilmps suiiiiumd 'Mho 
111 udloss '), an oinment teaehm at llish'uiiiu Jim colleimue Habhii was 

Mim Add III2H, lllbO 

illKl itjloO, U 1 

21 kanieljr, (I’nindo )!HmnMU 8 AveoyniKda, Ciewoiy Na/hvn/i n (4 loD ), (be 
vvoiks ol JlaBll, tho ciuatlis of (iiegmy ami Basil, John BhiU.pdntw (Iln 
liiaiTmr/)s),nndSevinuaof Anfioeh (.UmuIuv Cuthidnilei and eeilaiu Bvnodlcal 
lettcH relating to the conuul of Antioch) A fullm list is givi n hy ASHeuimil, 

IS 0 , HI 2, enixxxvu w/ o ,< 1 

r-f JjmkPidiopn/rdenu nn Hiimwaithnjmphi, 

&c , 38«I0 (Amieudlx iil pp 85 Wt, iBwiisl H-iwiaUly in 1K70), Wmtin; JimJii 
2a iw “ f'W'fi't'oa mviStiniyut'iim dt Vithvyiaphla hyitmtt, 

46 Wiij'lii, i itUd, p 1212, sen Renan, in (he Juitin .Isoif , Noveiiibei and 
l/A /w'i,Li?18.B 0" '‘ 4 '<ari/p/ud Ltkntimc 

™ T lO’t . I-omd, lnr.d s>,, m 15 |fi 

}VWd> I' 1207, <<il 1 , llotlbiann, jiWHia am miitnilien Alien 
pe/siitijm Jlfd, tow, 1880, p IS4, seoforthe Syrine text But, Mus Oiiiait 2818, 
and a MS m the (adlwUoii of the S 1> U 14 (ii.w preHented by tin hoolutyto 
«f«am''»dge) 411 Viigut, c,aal , iip 9, 10(15. 

-081, f 1 , imCMd tJM 

NiMkii dh?:nhkii? did SMiUil idlihlifd 

f I'mitrihulmH , am* also the Am/wt 

0 / Staled IHnitjue, ISiMi, vtd vi. 417, vol. Mi 149. aiu B II Cowpm, I'kt 


Ajioni/pM . , 

44 »'U Wught, AtHH)yphalA<tuiftIie ipmlhe, 2 vhIh, 1871, 
sa (ureton, Jm « id ButnuuiK^, pp 8“, jy, 

’t uianslati'il by JHiigerlo lu lit idonlium a J itrttljiilirmhrij't, Iv p 130 sj, 
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of these apoci}plia aie extant m Aiabic, but tlie Syiiae oiiginals 
have not yet been lecoveicd To these may be added snch works 
as the Didascaha Aposlolonm, edited (anonymously) by P de 
Lagaide m 1854, extiacts fiom the GomtitiUioties Apostolonim, 
ascubed to Clement, m the same Beliqtam Jiais Eccles 

Anhq , pp 2 32, 44 60 , and the Loctnm Apoatolmim, in Cuieton’s 
Ancient Syncu, Docunicnis, pp 24 35, and m Reliqum Jm is Eules 
Antiq (undei the title of Lodimrt Addmi), pp 32 44 
Service Into a desciiption of the seivice-boohs of the Syiian Chnich m 
books its diffeient sects— Nestoiians, Jacobites, Maionites, and Malbtes 
— we cannot here enter ^ The bare enumeiation of the various 
p&alteis, lectionaiies, missals, &c , vould fai exceed om present 
limits The oldest Sjniac psaltei in oui European collections is not 
eailiei than 600 (But Mus Add 17110), and the senes of lection 
aiies commences with the 9th centuiy Of anaphoise oi lituigies 
it would be easy to specify some sixty “ The oldest of all is a 
fiagment of the anaphoia of Diodoius of Taisus (in the Biitish 
Museum, Add 14699, ff 20, 21), of the 6th centuiy, which has 
been edited and tianslated by Bickell ® 

Besides the veisions of Holy Wiit and othei woiks enumeiated 
above, the liteiatuie of Syiia conipiises a vast amount of matter, 
inteiesting not meiely to the Oiientalist hut also to the classical 
scholai, the theologian, and the histoiian Some poitions of tins 
liteiatme we must uow endeavour to pass undei leview 
Barde The long senes of Syuan wiiteis is headed by the name of Bai 
saues Daisan oi Baidesaiies, “the last of the Gnostics He was boin 
at Edessa on 11th July 154,® and seems to have been the son of 
heatlion paients of laiik Of the mannei of his conveision to 
Chiistiamty, and how ho came to deviate fiom oithodoxy, we aie 
uninfoi med Pai t of Ins life ho spent at the com t of Edessa , then he 
betook himself as a missionai y to the uide mountaineers of Annema, 
and hnally settled down in the foitiess of Anium, wheia he piob 
ably lemained till lus death lu 222 ® Ho wiote, we aie told, a 
Ihstonj of A) menus,, which Moses of Clioiene used in a Greek tians 
ktion , Ihipoimwmla Indm, compiled fiom the oial mfoiniation 
which he obtained fiom an Indian embassy passing through Edessa 
on its way to the Eoman coiiit , and polemical tieatises against 
tlio polytheism of the heathens and the dualism of Mai cion He 
aiidlus son Ilannonius weio poets, and then hymns weio gieatly 
admiied and imitated Even Ephraim could not help admitting 
then moats, whilst he leviled them Of these woiks, liowcvei, 
only a few fiagincnts have been picseived by latei wiiteis ® The 
famous dialogue Ilepl djsapixht]^ oi Fedo, wlucli the voice of 
antniuity has iinaiumously asiabed to Baulesaucs, was iii icality 
composed by lus disciple Philip, and doubtless pieseuts us with 
an acemate aoeount of lus mastei’s leaclmig The Syuac title is 
KUkfibhfi cM NaniM dh' AlhawCdM (The Book of the Laws of 
the Oonntues) ® 

Simeon Of Simoon bai Sabha'u ('‘tlii' Dyois’ Son”), bishop of Seloiima 
bar Sab and Ctesiplion, and MillCs, bishop of Susa, w'e know little heyond 
bl'e ami the fact of then inailyulom in the gioat persecution of the Chiis- 
MiUCs tians by ShabhSr oi Sapoi II , winch began in 339-340 Simeon 
is said by 'Ablul isho' to have wntteii “ epistles, winch seem 
to be no longer extant To him aio also ascribed sundry hymns, “ 
and a woik entitled ICUhShM dh’Ahh&hdthS, (The Book of the 
Fatliois), wlucli, according to Sachau, tieats of the heavenly and 
oaithly luoiaichy The wutings o f MilISs oio stated by ‘Ablul- 


and by Ptikms, Jew ml of tie Amneav, Oimtd Soiicty, \iii p 1S2 iq , ic 
pi'iuted 111 the Joiind offfaned liinatiire, Januaiy 1865, p 872 sq 

1 TlieiDadeilmofauedtotliolflllnwiiigworks J A Asseinain, CofZaliiiwff 
Eidc3M Univenm, 18 vols JBonie, 1740 66 , Benaudot, htumanmOiient Col 
lei'tw, 2 yols , Pans, 1710 , EtlieiiilgB, T/ie Syiuiii Gliwclies,thni Eady Iltstaiy, 
Liturgies, and Lileiature, London, 1846, Badger, The mstoiiaiu and their 
Ihimls, 2 vols , London, 1862, Howard, The GhnUuins of St Thomas and 
tkclrlUmgies, Oxfoid, 1864, Dcn/ingcr, Ilitus Omntcdnm, Coptmm,Sij}onm, 
et Aimciwitm in, admlmstiaiulis miamntls, 2 vols , 'WiirzDuig, 1863 61, J 
Moiimis, CommeiU de iS'nnis Tides Onlinatmibus, Stc , Pans, 1666, Antwerp, 
1605 , Bickell, Conspirtus Ret Sgroi im Liteiai ue, chaps vii x 

2 Bee a cninplote list in Bickell's Oonsiiectiis, pp 05 68 , comp also Neale 
and Littledalo^s Litmgies ofSS Mark, /wm, Ac, 2cl ed, 1860, p 140, and 
Appendix I 

a Seehls C'oawotos, pp 63, 71 72 The Syme text is given m^I)i/0,xxvu 
(1878), pp 608 613 

4 See Moix, Bardesaim von Edessa, 1868, HllgenMd, Mi desaws, dsr Utste 
OiiosiiUr, 1801 , Ilalm, Banlesanes Gnostmis Syronm minus Hynmdoqus, 1819 

s So the Chroiucoii Edessenum, in Aaseraani, BO,: 889, and Bai Hchrtous, 
Chroii Mies , i 47 , hut Mas of Nisibis, as cited hy Abheloos m hrs notes on 
Bar Ilehi rons, loo eit , places lus biitli in 134 

6 Bar Ilebiaius, Ghion Bodes, i 47 

7 B g., Opel a Syr , 11 489 D, 668 P, last line 

5 Compare the hymn in the Synao Acts of 8fc Thomas (Wiiglit, Apocryphal 
Acte, p 274), Lijgsms, Bts Apooryplun Apostelgesehlchten und Aposfelkgenden, 
i 292 sj 

® It was flrst edited by Ciiratai, with an Engliali tianslation, in his Spin 
leg mi Synaoim, see alsoT AT Clark’s AnteNieene Christian library, vol 
xxii p 85 8(7 , aiici Morx, ov cU , p 25 Sd 

w See S E Assomani, ioto Sanotoi urn Mai tyrum, i 10 jp , 66 sq 

n Or 'EbSdh ySshfl', bishop of Nislbis, whose hihhographioal Catalogue has 
been edited by Abraham Ecchelleiials, Borne, 1668, and byJ S Assemani in 
Ins B 0 , iii 1 There is an English tianslation of it by Badger, Ths Ncdorians, 
il 801 379 W B D , lil 1, 51 

13 Asssmani, Acta Sanctorum Martyrim, i 6 , Bosen, Catdogue, p 14, col 2, 
aa, Ovorhock, S Ephraemt, Ac , Opeia Selecta, p 424 

H Kurses Ferseiehuss der Sachau’ schen Sammlung syilsehr Eandsehriften, 
Beilin, 1885, p x and No 108, 8 


isLo' {loc cit ) to have been “epistles and discoiiises (menife) on 
various subjects”, but of these time has also lobbed ns 
The name of Jacob (or St James) of Uisibis is fai moie widely Jacob of 
known As bishop of that city lie was present at the council of Nisibis 
Nicffia He lived to witness the oiitbieak of wai between tlie 
Eomans and the Peisians, and is said to h,ive deliveied the city 
by his p’dyeia fiom the lattei powei He died in the same year 
(338) To him has been ascribed, on the authoiity of Geiinadius 
of Maiseilles^7 and of the ancient Ainieniau veiaion,^® a collection 
of homilies, the Synac text of which has only been lecoveied and 
published within the last few yeais Geoige, bishop of the Arab 
tubes, wnting to a fiiend in the j eai 714, is aware that the author 
was a ceitaiu “Peisiaii sage,” halllmS, Phdisdija,, and discusses 
his date and position in the climoh,®® but does not think of identi- 
fying him with Jacob of Nisibis Later w iiteis aie bettei infoimed. 
Bai-Hebrieus knows the name of Phailiadh as the author-”, Aphra- 
'Abhd isho' gives the oldei foimof Aphiahat or ’A^padnjs , and ates 
he is also cited by name by Elias of Nisibis (llth centuiy) in Ins 
Ghionide “ The real authoi of the twenty two alphabetical Emm- 
lies and the separate homily “On the Cluster” is now, therefoie, 
known to liave been Aphiaates, a Peisiaii Chiistian, who took the 
name of Jacob, and was subsc(iuently famous as “ the Peisiaii sage ” 

He was piohably bishop of the convent of Mar Matthew near 
Mosul, and composed his woiks, as he himself tells us, iii the yeais 
337, 344, and 345, dnung the gieat peisecntion under Sapor II 
A junior coutempoiaiy of Aphiaates was Ephraim, commonly Ephraim 
called Ephraem Syius, “the piophet of the Syiiaiis,” the mostSyrus. 
celebrated fathei of the Syiian Chuicli and ceitaiiily one of its 
most voluminous and wudely lead wiiteis He was hoiii of heathen 
paients at Ni&ibis, but became the pupil of the bishop Jacob, and 
finisheil his education at Edessa The incidents of his cueei aie 
too well known to need lecapitulation lieie His death took 

S ’ace in June 373 His woikb have been laigely tuuslated into 
leek,®' Aimeniaii, Coptic, Aiabic, and Ethiopio They consist 
of commentaiies on the Sciiptures, expositoiy seimoiis, and a vast 
mass of metucal homilies and hymns on eveiy vauety of theologi- 
cal subject-® Many of those last aie composed in Ins favouuto 
seven syllable inetie, iii stanzas of diffeient length , but he fie- 
qiiently used othei ineties and mixed stiophic aiiangemeiii'j 
Of Eplnaini’s commentaues on the Old Testament but little has 
1 cached us m the ouguial Syiuc Most of what has been pub 
lislied ill Epluaemi Opeia Si/i , vols i and n , is douved fiom a 
laige Catena Patium, compiled by one Sevcuis, a monk ol Edessa, 

111 861 Ofhib comnieiitaiyoiithe Jlirt tusaiSn, pipsoivcd onlyui 
an caily Aimenwn tuuisUtiou, wo have spoken above (p 825) In 
the same language tlieie is extant a tnuiskliou of his comiuentaiy 
oil the Pauline epistles Yol ii of the Eoman edition ooiitains 
sonic exogetical diseouiscs (pp 316 305), the iminbci of wdiicli lias 
been laigcly mci eased by Ovcrbeck (8 Ephmmi Syn, Lc , Opera 
Seleda, pp 74-104) In the same woik will be foiiiul iw'o of the 
discouises against oaily heresies addiessed to Hjjiaiius and Domnns 
(pp 21-73, comp Wiight, Qatal , p 7CG, col 2), two tiacts on 
the love of the Most High (pp 103-112), and the epistle to the 


Ka2 hvplifs irlhv eT$a ml Herrea irdna, Nliri^iy, liu^pdrijv Siafids , 
Liglittool, iS Ignatius, i 480 

w Hus (late IS given by tlie Ciiroaii Fdm {BO,: 895), liyDioiiysuisofTell 
MaIuS(i7nd , p 17), by tlie so called JiherOmlvphunm (m Land, Anted Sy : , i 
4), by Iflias of Nisibis (see Abboloos's note m Bar Ilebiceiis, Gluon Ecdis , u 
81), and mfereutially by Ephimra (Biokell, S Ephraenii Syn Cammi Nisibem, 
p 20) 17 In Mb De Vtris Illustnlms, wiitteu befoie 406 

18 PubbaUed by N AntoncUi (Rome, 1750) with a Latin tianslation, and re 
limited m GallaiKluis, BM Vet Pah uin, vol v The mistake lias passed (no 
doubt through the Aiabic) Ifl tlie Etbiopic translation of tlie fifth liomily , see 
Zotenberg, CiUal duMSS Sthwpwis de la Bibl Eat, p 248, col 2, No 17 
18 See Be LaKnido, Aim! Syr,v 108, The Homilies of Apth: antes, ed y7iiglil, 
Ti 19, Ryssel, i’ui Jinr/ffi.aKj'i, Bischofs der Airther, 1838 
20 Chron Eoclei. , ii 84 2i ^ 0 , lu 1, 85 02 Wiight, ApJiraates, p SB 

23 Wright, Aji?uaates,pp 440 and 607 , corap SasK, ProUgomenamAphr Sap 
Pers Senmn€SIfoniilelecos,187S, J Poxget, De Vita et Senptis Aplir , Sap Pci sis, 
1882, Biekeil in Thalliofei, BMiothel dei KinJiematti , 102 and 108, wlieie 
eight of the homilies aie liaii&lated 2i Moie coneotly AphiOra 

® SeetheiotoS EjArromun the Eoman cd ofliis woiks by Peter Moblrak 

g stius Bencdiotus) and the Assemnnis, pp xxiii Ixin , and corap Biololl, 
mpeolus, p 26, note 11 

26 See the vaaious authorities cited by Asseinani, BO,: 54, note , Biokell, 
Camitm Kunbena, p 9, note , Gabriel CardShI, Liber Thcmtn de Arte Poetica 


Syrormn, 1876, pp 9 18 

■17 Even Photos speaks with lespect of the ihetorical talent of Epliraira, so 
far as he could iudge of ft from these iiuperfect translations (ed Bekker, p 160) 

28 SeeBO.l H9sg 68 140, hi 1,61 

88 Compare, for instance, Bickell, Cam Nlsih , Intiod , p 81 The Synan 
line consists of a certam fixed number of syllables, four, live, six, seven, eight, 
twelve, Ac In tlie oldei wiiteis tliere is no intentional rime, whieli first 
appeals, we believe, among the Westerns, In Antonins Bhetoi (9th century) 
Real metixs, like those of the Gieeks and Aiabs, coupled in the latter case 
wiifr rma, were wholly unknown to the Syrians Hebrew poetry barely rises, 
as regards outward foim, beyond the level of Ainbio rimed piose , the Syimns, 
whilst destitute of rime, at least imposed upon thomselses tlierestiamtofa 
limited but fixed number of syllables „ ^ , 

31 Genesis and Exodus m Cod Vat ex , and five leaves of Genesis in Cod 
Vat exx (see Assemani, (kiai , ni p 126) 

32 Cod Vat elii , Blit Mus Add 12144 Severas used for Genesis a com 
montary different from that in Cod Vat cx , see Bickell, Conspectus, p 19 , 
comp Pohlmann,S Ephiaem Syn Commntarionm ins soriiiturom textus in 
eodd mit manvsenptus et in edit Rom mpressus, 2 parts, 1862 64 

81 See Bickell, Conspectus, p 20 
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monks a^Iio dwelt in tlic monutams (pp 113131) Of metucal 
Mutmgs the same book contains (pp 339 354) the h>mns against 
Julian the Apostate (pp 1 20), and the conclusion of the hymns 
on Paiadisc (wanting in the Roman ed , vol m 598) ^ Othei 
metucal homilies weie published by Zingerle-, hut fai moie im 
lioitant, as having a leal histoiical inteiest, aie the Canmna 
M^ibena, oi “Ilyuins i elating to the City of Nisibis,’’ edited by 
Bickell 111 1866 These poems, vliicli deal m great part with the 
lustoiy of hTisibis and its bisliops and of adjacent cities (such as 
Ainit 01 Hanzit, Edessa, and Ilaiian), weie composed, accoiding to 
Bickell (Intiod , p 6 sq), between the yeais 360 and 370 oi thoie 
aliouts ^ A laige quantity of hitheito unpublished matter is also 
contained 111 Laiiiy, S Ephiamu Syi i Hymtn et Snmoncs, vol i, 
1882, and vol ii , 1886,— « g , fifteen hymns on the Epiphany, a 
(hscoiuseon our Loul, several metucal homilies (m paiticulai foi 
Passion week, the Resin lectioii, and New oi Low Sunday), hymns 
on the Passovei oi imleaveiiecl biead (DcAzi/mis) and on the Ciuci 
iraon, acts of Epliiaim fiom the Pans MS Ancien fonds 144, 
commentaiies on poitious of the Old Testament, othei metucal 
liomihes, and hymns on the nativity, the Blessed Viigin Maiy, 
Lent, &c The so called Testament of Epluaim * has been punted 
ill the Opeia Gissm, u pp 395 410 (with vaiious leadings at p 
133), and again by Oveibeck (qj) eit , pp 137 156) “ 

I'’pli mill’s Notwithstanding liis vast fecundity and gieat populauty as a 
pupils theological wiitoi, Ephiaim seems not to have had any pupils 
woitliy to take liis place In the Testament we hnd mentioned 
with high commendation the names of Abha, Ahraliam, Simeon, 
M.ua of Aggrd, and Zeiiohuis oi Ge/uta,® to whom wo may add 
Isaac ^ and Jacob ® Two, on the other hand, aie named witli do 
tided repiobation as heietics, namely, Panlonas (HouXwj'Ss) oi 
P auhmis (IlauXii'os) and Aiwadli or liwat# 01 these, Abba is 
cited liy latoi waters and compilors as the author of a comnumtaiy 
on the Gospels, a discoiiiso on Job, and an exposition of Ps \lu 
9 Pauloiias oi Pauliiuis is piobably tho same who is inontioiu'd 
by 'Ahlul ishd' as having wutton “ madh S&Iie oi metucal honn 
lies, (liscouisos against inquneis, disputations against Maicion, 
and a ticatiso concoinmg helioveis and tho creed ” Zouohuis, 
who was deacon of tho church ot Edessa, accoiding to tho same 
authouty,^® composed tieatises against Maroion and Painphyluis (?), 
besides suiidiy opistlcs lie was also tho leaclici of Isaac oi 
Antioch, of whom we shall speak shortly 
Bilaiaiid Bettoi known than anyot these disciples of Epluaim aro two 
Oytil- wuteis who belong to tho close of this centiuy and tho hcgumnig 

Iona of the no\t, Baku and Oyiillonri Tlie date of Baku oi Jialiinis, 

clioicpiseopus (as it seems) of the diocese ot Aleppo, is ii\ed by his 
being mentioned by Bai llebiiBiis^® aftoi Epluaim, but hofoio llio 
time oi tho council of Ephesus (431) Aeaeius, bishop of Alcjipo, 
whom he oelehiatcs in mio ot his pooins, must theiefoie, as Biekell 
says,^' ho tho same Ac.icuiswho had a share m conveiting Rihln'da 
to Oluistiamly,^® and died at an evtusno old ago (it is said 110 
yeais) m 432 IIis favonulo inetie was the ponUsyllabie, wliiili 
IS known by his name, as tho heptasyllnbie by that ot Epluinm, 
and tho twolie syllablo line by tliat ol Jacob ol Biufigh Bnmu ot 
his poems have been edited by 0 voi hue Lm the ollen cited oollcetion 
,V Ephami Squ, kc , Opnu Sehta, pp 251-336, namely, ajiomi 
on the dothcatiou of tho newly built uiuieliin tho town ot Ken 
nesliilu (KinncsiTn), live pociiis iii piaise ot Aiaiius, the late 
liislioi) of Aleppo, the in st and oiglitli lioimlies on tho lastoiyol 
Josiqili, Hpminous of piayois, and a iiagineiiL on the death of 
Aaion GynlloiuT, composed a })ooin “on tho locusts, and on 

r riiii lant hjiim (p S')!) w genmne, ns the vciy fmt of its k-mg an neiosiie 
sliuvs (see IJuliell, i'mtipeiim, p l‘i), ivheu'fts llieinetiienl liniiiilj outlie Imp 
lism of Ooiislniii/lne (pp 305 81)1) Is c ej tnmly Hpm ions (Bickell, lm cif ) 
a ,S' r liplnami i XVi mimn dun, Biiwi, 18811 (see HO,i ll'l, eol 1, No 
til) I Mmmnila J^i/nunc cx liimumis CotM coUnIn, i <i(,Nii 80) 

JSmgeik hiisuiiileied ninny of Rpliiaim's woiks Into Qiiinan, cj;, lin hdnie 
Mmi'dtt iS'i/iei (kmrie (k't h Kin’licnmtns Jphmm, 1883; friwiK/e ffegm the 
Iriullei uhei cfic (re/ieiiiiiusse WoW 1,1834, 

Jksli lnihnimldi Aphmm aumnmhlle Muften, niw d tlimliMin tml 
iSi;j iji/ien whemtst, fi vols , 2il ed , 18 15 t" , Dif Jirdm dish l^yihtnm iruim ilif 
Aotici,18'iO, dMf a dnh I'phmfniihs Sionsidm Se/Wm?((i(i/)iiiM(/iiiid nimme 
XfOeiHM'iiiie, mii unm Bnefi dmrilitn an fiinsmllei, lh71 Tinnslations into 
Fnglisli liivvo lieuu nttempted, lliongli lyiHi less sueei sh, lij MonistSeleil ItSoJ i 
0 / .s Kpkuim ik .Sip lan, 18JV) and liuigenH (Silei t Mi fi md Hi/mni ami //imidiLi 
of Fphrmn Swim, ISSS, The liepentimee o/miuvth, Ac., 1858) 

3 Comp Bickell, (,'oiisjintiit. ]i 28, note 21 * .See 0 , i 1 11, No 8 

5 That It luis hoi'll Jnleipoluted by a Itilei hand is hIuoivu bj the lung ami 
]uii pnsolesB digression on Moses ami riiaiaoh (Op (h , ii 105) and llie stoiy 
of liainpiolate at tlie end (dad, p. 100), as nlao liythe skn/aH legnidingllie 
aim) which Epluaim saw giowmg out of Ills month when he was an infant 
(dnd , p 108) <SJlO,i !«, Ill r Md , i 10,5 

8 ,Sei) W'light, i'lilnl , pi D'l", cil 2, No, 8(1 

0 Also wiiKen t..^Qj Xiniltand H"' Oierbaih's text, 

p It", and llio laiianls, p \xx Tlie name seeniB to have lns>n hopelessly 
ouuiipted liytlu'Heiihes >5.Sco)Viight| pp 831, col 1, and col 1. 
1’ /((),iif l,ir0 l-tM.i 188. 1« 1.48 

tn a passage cited lu Asseniani, 710, 1 litO Canlfthl (fitier Thet,, pp 
25 27)]ilaees Jlahd’s death m loO, lintgKes.as nsnnl, no nuUioilt) Thissueius 
loo late 

II t'anspiihii, p 21 , I'ludhofu, dihhiithl, dii Knihmittfr, tl,ii (!8. 
k Oveilii'ik, S Fphiinmi Sun, &e , l>}mu Sikiln, p lt>2, 1 20 
k See oIho Wenig, SiMn Si/iiim,('liirslmmtthia, pp IdOlod, Blehell, f'on 
40, note 5 , Tlmlhofi 1 , /hWiotiiH, 41, p (d.mid II 


(divine) chastisement, and on the invasion of the Huns,’’^^ in 
which he says “The North is distressed and full of wars , and 
if Thou be neglectful, 0 Loul, they will again lay me waste If 
the Huns, 0 Lord, conquer me, why do I seek refuge with the 
maityrs? If theu swouls lay me waste, wdiy do I lay hold on Thy 
great Cross * If Thou givest up my cities unto them, w'heie is tho 
gloiy ot Thy holy Chinch ? A year is not yet at an end siiu e they 
came ioith and laid us waste .and took my cliildien captn c , and 
lo, a second time they threaten oui land that they will hnmblo it ” 

Now the invasion of the Huns took place in 395,^® and tins poem 
must have been wiitten in the following yeai (396) The few lo 
mainiiig wiitings of Cyiillona, composed in vaiions iiiciics, have 
been edited by Bickell in the Z E M 0 , xxvii p 566 ‘<q , and 
translated by him 111 ThalbofoTsAiWiufM, 41, pp 9 63 Bickell-® 
is inclined to identify this Cyullona with anothei wiitci of the 
same peiiod, 'Abhsamy.'i, a pnest of Edessa, Epliiaiin’s sistoi's 'Abli 
son and a pn])il of Zenobius , but liis icasoiis do not seem to ns s.imy,"i 
sufficient The Cliion Eikss {B 0 , \ 401) states that 'Ablisamy.v 
composed Ins hymns and discomses on the invasion of the Huns 
in 404 , and Dionysius of Tell Maine (B 0 , i 169) sjieaks ot linn 
111 the yeai 397 Bar Ileliifeus is less piecise as to the date attci 
menlioimig the death of Chiysostom (in 407), ho adds that 
about this time Tlieodoio of Mopsuestia died (129) and 'Alih.sainyii 
fioimshed, who “comiwscd many dibcoiiises in tho (huptasylhibic) 
metio of Mai Epluaim” on the invasion of tho IIiiiis That 
'Abhsamya may have taken the naineof Cyiillona at liis oidination 
IS of coiiise possible, but it si’cius siuingo that none of tlii'so tliiee 
vviilois should have mciilioncd it, if such weie the ease On Bai- 
Holuams’s statement icgaiding the motie wlndi ho used in lus 
discouiscs we do not insist, ho might eahily make a imstake in 
such a matter 

Duiiug till' lattii imt of the 1th eeiitury, too, theie lived ni Ahbnt 
the island of Uypius the abbot Giegoiy, who ippeais to h i\ e been Giegon 
sent thithoi tioin somo moiiasteiy in BiilcHlino as the Hpiutuil 
head of tho Syiiac-spcakiiig monks in tlie iKland IIii eheiished 
fuondly u'lations with Epipliamus, altei wauls bisluq) of Balanus 
Ol Coiistantia (367-403), and a monk named Theodoie To the, so 
arc addiossed bevei.il ot hib diseouisoH and letteis, olheis aid 
goneial exiioitatioiis In llio monks uiiihn Ins eluiige Tho ills 
oouisis seem to bo o«l\ poilious of a woik on the immastie lilV, 
which has not eoine down to us in a ennipletu loim, thi' “hook” 
moiil«med by 'Ahlul islui' in J> 0, ui 1, 191 In the httni's lm 
luldicssis Epipliamus ,as an oldei man speaking witli aulhouly 
to a jonugei , it is lo he pivsiiiiu'd, fhei(*l(ue, that they weia 
wntten beloiu Ei)i[ihanuis lieeanui Insliop 

XVitli the 5lti eentiuy oommmiees tlm native lustoneiil hti'raUuii Lues nt 
ot Ryna I’levimis to tins time them evisted marly) ologies undsunts 
lives ot .saints, martyii, and othei holy men, duiwn up, m pint at and 
least, to meet the roqmiements of tlio .set vices of the elmu It. Hueli niaityi s 
am, foi ovaiuple, the am lent m.iityiohig\ m anunnsi iipi ol 111'**, 
till' Jhifnm' of Jdditi, in its pieseiit sh.ijui ,a puidui't ol tho hiliei 
half ot the till ei'iitui)'', i\w J/i/jiom)ii’miitn of Bliitihil , and tho 
jViDfi/nioumofliui-sitmiiiltEishopo/ /iVrsvq and/ht' Ih'umn l/itl'hddi, 
w Inch all belong to ibont the same p(>nod This sm 1 (d legendary 
willing was earned on to a imieli lalei dale The Ihsloni of 
Bt'lh A'W/i/t and its Mitiluis, for mstuuee, omi htudly liavo heon 
umiposed belom the (llh umtui), il so oaily-®, and tlio aUIs of 
Mail must ho still htei ISo laigei oolleeiion ol such doeuiuents 
had, however, heen attempted bi'loie the time of Mraruhn, liisluip MurrilhS 
ot Miiipoikat, >® a miin of inueli weight and autlionly, who wasol Miii 
twice sent by tho eniiKUoi Tlieodohuis II. mi emlmssios to thojaakut. 
I’oi'Siaii moiuvieh Ya/(legeiil L, and piesided at tlm eouueils ul 
tSeleuoia or Otesiphoii, iindoi (he e.il holies Isaac and Yabh-alahii 


i' Hei‘ Wiiglit, Ciitid , p i>7l, on! 1, .i, a 

18 Heo CAkw Jiins in /lo, t 400, Xn x! , Djmivsmsof Till MaUuh llud,, 
iiolel, and an aiumymmis cimlumu ni husetilus lii Liiml’s hind .Si/r , 1 H, 
1 a .loslma Hljlites (isl Wilghl, p 10, 1 1) s)ieoill('H A. (Ir i07, which Uiigau 
with Octohfr .885 

Heu also Wiight, Ciihd , pji 870 871; OvoitiocU, S' yphitieiiii, .le, OjKia 
..... oo, . ,. , 'iVirs I pp of 211, 


siltita, pp 879 3S1 ! Hkkoll, nmsjuifm, p' SI 
wliii places his dealli in 400 


, I’liuUlhl, nil 


J" See lm p 21 , Thidlmlei, Jhhl , U, jip IS, ill (in tlii' imte) 

M Bar Hels euH, f'Ams /ti/ii,i IS I 
•!3 am // f) , i 170 171 W;/m/„ll72 

SI Blit Mns Add 12150, f 2*2, editid by Wiiglil In the diuiimil pf Sneud 
Mfiiitme, IstHidi,, Mil i5, Ijs, sie the Ailu Sinn tin inn, Oetnbei, vol. ill 
lh3 185 Uiau baldly 1 h‘ lalei ihm the iniililte of tlie ith (entuu 

Kdited in pin t by Ouieioti, in his lm loif Si/nm Ihn iimmi/i, noni MHH, of 
the 5tU and lllh eetifniies In the IbiltBli Mitsimit , and in fall by I’ldlllps ftom 
aM.S of till) mu century nt Ht IVteisburg, t.s7tt Hee also /rf/te il'Jliuiii tm 
Ilisliiiir dfhtCmnviiomi ills rdivenn, tianslsted Ooiii the Aiiiienlaii vinnloii, 
Veniee, IhhS , Lipsnis, Dm hhsinimhi Ahi/iii 'wti/r,lhH0, MatUus, Hie Kitme 
nmhi Ihimi Slop, I.SK2, >toHliigei,,ti/s.ss Miiiti/itim lilmnuinm Sinbdlt.H , 
No 1, 1871 

s* Bee ruielnii, Im ,Si/» fts , ninl Lliwius, Dm I dm Aligui Sage, p, 11 »</. 
27 Hee IhSlViiaim, Iwaugi au* 'tin Mtni fine ifintpin 
*8 Si e MosiiiKin, Miniumnitii Si/u, it< OS, anil IlnlTmamt, op, ell , p 45 
See Aids loos, Aila s' Mat in, 1885, p 47, when*, ns Nolibke has polntid 
ottl, the Wider cmifoiuidH AiilashPr, the Hist king of the HMniaii dynasty, 
with tho last king of thut line, tiudigii'il lit , who was oveitliiiiwii by fli« 
Aiabs ill the battle of Mlmwand, a.ii. 21 (niJ a n ) 

■8' (’allisl by the lirisk# ViaitynipoUs, in Byrlite MfidhtuntU Halid?, and by 
the balls Maly Hfililkrii 
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lespectively * He is said, too, to liave liecii a skilful physioian “ 
To lain 'Ablid islio' assigns the following vvoiks,^ — “A book of 
inaityidoins, anthems and hymns on the maityis, and a tianslation 
of the canons of the council of ITieica, with a histoiy of that 
coinnil ” The last named of these he undeitook at the lequest of 
Isaac, catholiciis of Selencia, nho died in 416 ^ The canons which 
]iass nndei Ins name aio those of the council ol Selencia in 410 ® 
Rut Ins gieat woikivas the Bool ofMaityts, coiitaming accounts 
of those \iho sufleied lor the Chiistiaii faith iindei Sapoi II , Yaz 
degpid I , and Bahnlm V , to wliidi he piefi\ed tuo discouises on 
the gloiy of the imntyis and on thou toiiuents One of these 
nanatives chinns to linvc been lecoulod by an eye uitiiess, Isaiah, 
the son of Iladhbo (oi Iladhabhu), of Aizaii {' kp^avqvq), one of 
the Peisian king’s hoisemen ® Poitions of tins woik suivive in 
the Biitish Museum in hISS of the 6th and 6th centimes, as Mell 
as in some of Litci date both theie and in the Yatu-an They have 
been edited by S E Asseinaiii in the iiist loliiuie of the Ada 
Simtoum Mai tip urn, 1748 ’’ The coiuuientaiy on the Gospels 
ineiitioiied by Assemani is loally by Maiutlu, the inaphiian of 
Taghiith (Tekiit), vho is also the autlioi of the anaphoia oi 
htmgy ® Of him we shall liaie occasion to siieak afteiuaiila (see 
p 838 infm) It is possible loo that sonic of the above nioiitioncd 
Aha. Acts may belong not to the woik of Maifitha but to that of Aha, 
the snccessoi of Isaac in the see of Selencia, who likewise wiole 
a lustoiy of tho Poisian maityis and a life of his teachci 'Abhda, 
the head of tho school lu tho inoiiastciy of Doi koni oi Daii-Kiumil 
(nhcie tho apostle Man vas biiiiod) ® 

Noston.ni About this tune omI days oamoiipnii the Chiistiau cluucli in 
schism Syua Paul of Sauiosata, Diodoie of Taisus, and Theodoic of 
Mopsuestia had paved tho way loi Mestoiius Tho doctiines ol 
these wiitois weio waiiuly espoused by many of tho Syiian fhco 
lugians, and the waifaie laged loi many yeais in and aiounJ 
Edoss.i, till it ended in the total destuictiou ol the gieat Peisian 
Rabbula sihool by tho oidei of tho onqieioi Zeno (183 189)^“ Rabhfila, 
a lutive of Ken nesluin (Ivninusnn), whoso fatliei wms a heithen 
piicst but lus nioUii'i a Oluistiiiu, was coiivcitod to Cluistiauity 
by Eusebius, bishop of Ken ncshihi, and Acaeius, bishop of Aleppo 
lie vuluntanly gave up nil his inopeify, loisook his wile, and 
liueamo a monk iii the convent of Abialiam nc.u his native city 
On tho (loath ol Diogenes, bishop of Edessa, he was .ippoinlcd lus 
Hueeessoi (411 412) Ills admiung hiogiaphei depute him as a 
model bishop, ami ho ooitainly appeals to have been aolivo and 
eiK'igotie 111 teaching and pleaching and atlonding to tho needs of 
tlui poor ” In the thoologieal disimtcH ol tlie day ho seems at fust 
to have sided, if not witli Nosloiius, at least with those wdio weie 
aveiso to evlumui measiiies, sneli as John, luliiaieh of Aiilioeli, 
and lus pailmus , but altui wauls ho joiikmI tho o]»posilii paily, 
and hueamo a waim eliampiou ol the doetiines of Cyul, w'liidi lie 
sn])poited at tho eoiuu'il of Edeasa (131) Fiom this tune oiiwaid 
he was astauneh opponent ol Nostouamsiu, and oven losoited to 
Hueli an oxtreiue lueasuio as biiuiuig tlio wiitiugs of Theodore ol 
Mopsuestia lleiica Urns in lus leltei to Milti speaks of him as 
the tyrant ol Edessii,” and Andrew of Sainosata, writing to 
Alevamtoi of Ilioiapohs iii 432, eouiplaius hitteily ofhis poisocution 
ol tho oithodov (i (! , tho Noslonans) lie died iii August 435 
01 tho wiitings of Ilalilirdfi hut little has come down to us Thoio 
IS a soimou ("ctaiit iii maimsciipt,’' on]ouiiiig tho bestowing of alms 
oil behalf of the souls of tho dead and piolubitingall feasting on 
tho occasion of thoir eommemoration, Auolhoi seimon, pleached 
at Constanimoph', is diiooiod against the cnois of Mestoiius 
Tlmioaio also oxlant canons and oideis addiessed to tho monks 
niul cloigy of lus dioi'oso,^' and a numboi of liynms, of which Ovei 
heek has luiiiled some spueimeiis lie iilso lendoied niLo Synac 
Gynl's tiuaLiso Be Jiocki in JJomunm nostnm J C Fide ad Thro 
dusiim fiom a copy which was sent to him by tho 

author.*® Ills bingraphor uitoiulod to tianslate into Synac a colloc 
turn of foity six: of lus lettois, wiitfcou m Giock “to piicBts and 
enijicroiH and iu)l)Io.s and monks *“ , ” hut of these only a few remain, 
c.f/., to Andrew of Samosilta, condomuing lus treatise against tho 
twolvo anatlioraas of Cyul ; to Cynl, logaidmg Theodoio of Mop 
sucstia'**, and to Gomolhuus of PoirliS, about ceilain monks and 
otlioi jiersous who misuHod tlio saciod elements as oidmary food ^ 


J Sue 43 0 , i 171 t<l , Bar lloluw'ua, Chon Firki , 1 121, h 45, 10 

9 HO, ill. 1, 78, and noto 4 8 Ibkl , lue t,l 4 Jhid , i 195 

B Hw iMnYiConolhum Sikueiw el Olmplmti liahHim aniw hlO , coimi S B 
AHHMmaiil, £'o(M MSB Orien.t liM Mat Meilu , p 94 « 71 0 , i 15 

7 Sesalfin J? 0 , i 181 194 Tlioie is a Gonimn tianslation by Bingoilo, Edits 
Aden, der h Mmlyw des Morijsiilamki, 2 vols , ISSii « Jl 0 , 1 179 

13 IMd , il 401, Hi 1, 889 , also Abboloos, Asia S Mam, pp 72 ag , 88 

10 43 0 . 1 .SflB, 401! 

u See Ills bioKrajdiy in Oveilioek, 8 Ephmnii, La, Ojmnh'ekefa, p 1.50 aj, 
cfliiecially pp 170 181 , tninslnted by BicUll, in TIiallKifei’s JidihiM, Nan 
104 104 19 B £3 , 1 i08 18 (Wd MSS Oneiit 43iW Pidat M«lle ,p 107 

u Sep Ovuibeek, S. Epliiaml, &e , Oiwni Selstki, pj) 2S0 244 , tiniiHlated by 
Rieliell 35 Ihiil , pp 210 221. » Jbtil , ])p 245 248, 362 378 

17 See WiiRlit, ruM , p 719 

18 Comp tlw kUni iitCyiii tii Rabbtlia, Ovorbeolv, op rtf , pp 22S 229 

19 Sep Oreibeek, on cit , p 200 ■» Ibid , p 222 

91 Ibid , p 243, a fiaginont 

94 Ibid , i>p. 280 288 Tlie sliorloi fiagmout should follow tho loiigei one 


Eabbiila was succeeded in the see of Edossa (43,5) by Ihibha oi Ib.is 
Ilibba (Gneci/ed Ibis),*'* who m lus 3 oimgei clays had been one of 
the tianskitois of Tlieodoie’s woiks in tlie I’oisiau school This, 
with Ins lettei to Man the Fcisian®®and othoi iitteiancos, led to 
his being chaiged with Mestoiianism He was aciputted by tho 
two synods of Tyie and Beiiut, but condemned by tho second council 
of Ephesus (449),®'’ .inJ Noiiiius was substituted in his loom lie w as 
lestoiecl, liowevei, at the cud of two yeais by the council of Chalcc- 
don, anil sat till Octobei 457, when ho was succaoded by Moniius,*’’ 
who m lus turn ivas followed by Gyms ni 471 Besides the will 
mgs above mentioned, 'Abhd isho' attnlmtes to Ibas®® “a comment 
aiyon Pioveibs, seinious and metiical liomihes {miuUiidihe), and 
a disputation with a heietic”, but none of these appeal to have 
come down to us 

Duiing this stoimy peiiod the name of Ac.acnis, hisho}) of Amid, A(.i.cuis 
IS mentioned as the aulhoi of ccitaiii epistles The gic.it event of of Aiiml 
his life, which IS lefcircd by Sociates (bk vii 21) to tho yeai 422, 
is thus biieliy lecoided in tXia Mat Ujioloquuii Romanuvi Giegoin 
XIII (Malmea, 1859), Qtli Apul “Aniid.nin Mesopotamia saiicli 
Acitu ciuscopi, rjui pio ledimendis captwis eiiam cede sice vasa 
conflavit ac vencluht ” The said captives weie Peisian sul)]ects, 
who wuio thus lausoiued and sent back to then king and eoiuiliy 
Ac.unns was doubtless a lavoiuei ol Nestoiiaiiisin, foi lus lotteis 
veiB thought woitliy of a comnientaiy by ilail, bislioj) of Beth 
Haulisliti,** tlio conesiioiiclont of Ibas >* 

About the s.uno tunc loso one of the slais of Syiuc litcratuie, Is.uii of 
lsa.ic*, coimuouly called tho Gieat, of Antioch ** lie was a natn e Autioob 
ol Amid, but went as a young iiuu to Edessa, wheiehe enjoyed tho 
iuacluug ol Zenobius, tho disciple of Epliiaim Thence he leiuovecl 

to Antioch, wlieie he lived as pucst ami abbot of one of the nianj 
convents in its immediate noigliboiiiliood In lus youugoi daj s he 
would seem to liave tiavolled faithei tluin most of lus couiitiyimm, 
as it is slated that ho visiiod Home and otlioi (itios 9® With this 
<igucs what IS lecoidecl by Dionysius of Tell Maine"’ as Lo lus 
liaviiig composed poems on the settihi games celebialp’d at Home 
in 404, and on tho captuic of Hie city by Akiuc in 410, which 
shows that ho took a moie than ouhnaiy iiiteiest m tho Yh’stoiu 
(.i}iit.il Isaac died in oi about 460, soon alin tho dcsliuetiou of 
Antioch by tho eaitluinake ol 159, on vvhiih lio wiote a iioem *' 

Isiuae’s vvoiks aie neaily as vohiumioiis and vaiied as tliosi’ of 
Ephiaiiu, with vvliidi indeed they aio often ceufoumled m MSS 
aiidni tlioEoiuaii edition They weie g'dlioiod into one eoi)ms bv 
till' Jacobite patiiauh John liai Shusbaii oi Su«aiuia, who began 
lu lus old ago to tiansculio and aiimitatc them, but w is hmdered 
fiom completing lus task liy death (1073)'"’ Asseuiaiu lias givmi 
a list of coiisidi'i.ibly moie than a liuiuUed nieliical honnhes lumi 
MSS in lliu ValKaii'"' Ol these luit ol one on the Cuieifivion 
was edited by Oveibeek,** and aiiolliei on tho love of leaniiiighy 
Znigeile *4 Rut it has been felt lo Biekoll to collect and inuislato all 
till’ extant writings of this Syuau lather and lo ccnuncuco tlio pub 
lualuni of them Out of ncaily 200 mclucal hoimhes Ins Inst 
voliiuio eoiitaiui. in 307 pages only liftcoii, and lus second bangs 


93 ft 0,1 10(1 « Ibid , lii 1. 85 , Wi (Kill, ( «(«! , pp 107, C»I 2, 011, eul 1 

25 S3ee Ldbbe, C'oiiul , u 61 , Mami, vii 241 
The 80 cftlM Xpar/M/eij ditvoSos oi Miauiiimii Inlawim Of tlie ilist 
HPHsitni of this eonnoil apoitiou IS oxiaiit In Synac 111 But Miis Aibl 1215(1,11 
511) (ila (wiitlcn hefoio 5()2), coiitauniig tin' aela m tlio cases of Flavian of 
Aiitiocli and Kiiaobius of Doiylimm Atltl 1 isaooiated 586) cdiitaiimtiie sec mol 
bcasioii, coiapiising tlio acta in the onsofi of Ibns, Iii8 nephew Daniel of IJanaii, 
IieiKoiis of Tyie, Aiuihnns of Bylilns, Sopliionius of Tollil or Ooiistontma, 
Thcodoict of Oyiiluis, nml Donmiui of Antiooh Tlieso doomuents have bei'ii 
tianslated into (lerman liy Ilodiiiann, FiibimdliinijeiL der Kutlmimamilung 
ill VphmiS Jiii/uit coxiix , ifeo , 187'i , into Fiench liy Marlin, Ad h du 
III ifflindagt d'Fpbhe, 1874 , and into Bnglisli (wiih tlm asslstmioe of a German 
boholni) by tlio Rt'v S G F Vi}UY,The tSuurnl Synod of Inlubiis, WHl See also 
Mmt)ii,4/e Pieudn Syrnnk < oiin ii dam lllidim e sm« le « om iieJI) iganda i/a d'4' j4i He, 
La , 1875 , and I’Miy, Ait Aniinit Sg) mu Poaumrnf pin jm ting to he the ni md m 
ill chtf/featinet of the Seioiul Synnil of lipJmm, ite , pail 1 , 1887 Mr Pony 
ininted acotnplole edition of the Hyiiao text at tho Olaraidon Piess, Oxfoul, 
tint no one aociiis to know what has bceome of Ilia copips The copies of tho 
BncllsU translation wese puicliascd at the sale of Mi Peuy's libiaiy hy Mi 
QiuuitcU "7 43 0 . 1 267 

28 Ibid , in 1, 8(5 Tlieso are of couiso uUeily ignmed by Assemani In vol i 
20 Ibid , ill 1, 61 so Ibid , 1 10C 106 

81 Bftli KaidnaliSi ni Bftli Ilaitaslici, In PeisianWoli AidashEi oi Bah Aid 
asliEr, Aialnci/ed Bahmnsli, close by Solouda, on the light l)ank of the Tigris 
See Ilolhmim, Vsrliandliingett del An die iivei mmliing tu Eplatm, &c, p 93, 
imtoleO 84 jj 0,111 1,172 

IS Ibid ,1 207 281, Bickell, m Tlialhofoi'a Biblwtkl, No 44, and Conywituii, 

p 22 

84 Tliat ho 13 identical with Isaac, tho disc iple of Bplimnu (as some have sup 
posed), Seans wliollv unhkoly IIo may possibly have seen Epliiaim in tho 
flesh, hut this Is veiydnuhtftil, cousldci mg tho date of lus own di atli Kvmi 
Jacobof Edessa aiiiitais to have got into some confusion on this su3)|Cot(Beo 
Wiight, ratal , p 1503, eol 2) 30 Unit, Aiw d Syr , ili 84 

88 43 0 , i 208 209. m DiaiuimTchiidkliaienmCInoimUher 1 ,0(1 Tullbeig, 
ISfiO, p 62, and Eitsehit Canonuu Fpdime ex Dlniiysi t Tdiit Cliioiiuo pttihi, by 
C Sipgftiwl and n Qol/oi, 1884, p 20 Tlia diilleulty was first cleared uj) by 
Seahgoi, who in Ins Thmurus fempomm, Jtiimdv, No wdlxiv, pioposod 
apKKapliat 87 if o , i 211 28 See Bickell, Compertiis, p 2S, note 

80j;o,i 214 215, 11 355. Bni nehitens, Cftioii 4ff(?ffl, i 447 
40 43.0 , 1 214 234 « s Ephneai Syii, &e , Opeia&eletiii, pp S70 981 

49 JfoiiMiiMiite bynaea, i 18 20 , see also some exiiaots in Biiigeile’s tlueMnm 
Syr , pp 299 si; , 387 si; Zingoilft liastmnalated large imrlifiim of Hie iiomibi's 
on the OnKilhionintoGeinmninthB Tvlingct Thedlog Qmnnkdit>ft,W"i), 1 
Fuithcr, aulfihl, J tber Tim , pp 21 26 



830 


SYEIAC LITERATURE [5th(.'ent- 


ns in 353 pages onH as far as No 37 ^ Some of tliese poems hare 
a certain histoiital raise, such as the second homilj on fasting, 
piohahly rViitteii soon aftei 420," the trro homilies on ^the 
destruction of the torin of Both Ilhi bj the Aisbs (c 4o/), 
and the trro against persons rrho lesoit to soothsajers^ Others 
possess some interest as heaiiiig on the theolo^eal vierrs of the 
authoi, rrho combats the eiiois of Nestorius and Entyches ’ One 
of the longest and most rr earisome is a stupendous poem of 2137 
yerses on a pariot rrhich proclaimed ^7101 0 Grfr in the stiects of 
Antioch ® Anothei on lepentanee luns to the length of 1929 verses 
In piose Isaac seems to liaie wzitten "veiy little , at least Bickell^ 
mentions onlj “vaiious questions and aiisweis, an ascetic nan atire 
and ascetic lules ” n i i a rr 

Dadha Concerning Isaac’s contempoiaiyDadharvekliorv but little He 

rras a monk fioni the neighhouihood of Amid, rrho rvas sent by the 
people of that city to Constantinople on account of the lavages of 
TOi and famine, to obtain 1 emission of the taxes 01 some similai 
relief, and rras rvell received by the emperoi He is said to have 
rvritten about thiee hundred tiacts on vaiions topics connected rnth 
the Scuptuies and on the saints, besides poems {ynadliiasM) 

Simeon Heie, too, rre may recoid the name ol Simeon the Stj Me, rrho 

the died in 459 01 soon after The Moiiophysites contend that he held 

Styhte then theological vierrs, and aecoidingly rre find in a MS of the 8 th 

ceiituiy a lettei of his to the empeioi Iro regarding Theodoret of 
Gyiihus, rrho had come to him and tiled to perveit him to the 
opinions of the Dyopliy sites, “ and in another MS , of about the 
same age, tliiee letters to the empeioi Leo, to the abbot Jacob of 
Kaplnr Reluma, and to John I , patiiaieli of Antioch, all tending 
to pi or e that he 1 ejected the council of Chalcedon A third MS , 
of the 6 th centuiy, contains certain “precepits and admonitions” 
addressed h> him to the brethren There is extant in veiy old 
MSS 1'* a Life of Simeon, full of absurd stones, rvhicli has been edited 
by S E Assemaiu in the Acta Sanciotim fila^iyiuni, vol 11 268 
sq At the eud of it (p 394) theie is a letter by one Cosmas,’^ priest 
of the Tillage of Panii, mitten in the name of his congiegation to 
the Stylite, piomisiiig implicit obedience to all liis piecepts and 
orders, and lequesting his piajeis on then behalf , hnt there is 
nothing rv hater ei to shorr that this Cosmas rras the authoi of the 
Life 01 had anj share in rruting it^® 

Dadh- About this time rve find Badh isho', the catholicus of Seleucia 

nio' (421 45b), composing his eoniraentaiies on the hooks of Daniel, 
Kuigs, and Bar-Sira or Ecclesiasticus But the chief seat of Nes 
toTian scliolaislup and hteiary activity rras still tlie Persian school 

Bar- of Edessa, rrlieieBai-saumS, and other teaeheisrrereactively engaged 

Bauma of m defending and propagating then peeiiliai tenets Bar saunui, if 

Niabis we may belier e the soun ilous Moiiopliysite Simeon of pth Aisham, 
rras ongiiially the slave of one Mali, of Beth Kaidu,^® and bore at 
Edessa the nickname of SdM llth leiiaiyd He was at Edessa in 
449, when Ins expulsion rras called for by the labhle In wdiat 
veai it actually took place we do not know, hut rve afteiwaids find 
him busy in the East imdei the catholicus Bahlioyah or Babuams 
(fiom about 457 to 483) and lus siiccessoi Acaeius (fiom about 
484 to 496), duiing which peiiod he rvas bishop of Nisihis Of 
lus peisoual chaiactei and rvoik this is not the place to attempt to 
foim a judgment , but the reader should bewaie of placing implicit 
trust in the statements of bittei and unscrupulous theological oppo- 
nents like Simeon of Beth Aisham, Bn flchiams, and Assemain 
Bai saiinu does not appeal to have wiitteii much, as 'Abhd isho' 
mentions only parametic and fmieial seimons, hymns of the class 
called turgdms,^^ metiical homilies {maAhdsM), lettcis, and an 
anaphora 01 lituigv 

Harsai A fellow' rroikei rritli him both at Edessa and Nisibis was Haisai 
(01 Naise), of Ma'abe'tlui or Ma'althaya,'’® rvhoin Simeon of Beth 
Arslum calls “the Lepei,”"^rvlieieas his co sectaiians style him “the 
Haip of the Holy Spiiit ” He rvas especially famous as a rmtei 
of Iiynius and othei metucal compositions, his favouiito metie being 
that of SIX syllables He fled fiom Edessa to escape the w'lath 
of the bishop Gyms (471 498), probably in the yeai 489, and died 

1 S Isam Antmhm, DoUom S’ftotnm, Opcta Oinnw, eel G Bickell, pait 1 , 
18T3 , pait u , 1877 We hope soon to leceire tlie remaining paitsatlns lianUs 
2 5 0 , 1 227 , Bjokell, 1 2S0 3 ^ 0 , 1 226 , Biokell, i 207, 227 ifiickell, n 

205 sj 6SeeBiekeir9tiausl'itionsniTlinlliofeT’s7!iJhotM,44 OBickell,! 85 
7 0jku,i p viin s Sea Land, Syi ,m 84 ’SceBarllBljiains, C/Vijon 
Series , 1 1 12, 181, and note 2 , B 0 , i 202, 405 w Wriglit, Cataf , p %!, No \xi\ 
11 rind , p 98o, No 38 12 Ihd , p 11S8, oul 1 T-SEo, Cod Vat oU , tian 

scribed 478 , But Mus Add 14484, of the Ctli centra}’- 14 5 0 , i 287 
15 Asseniam is also mistaken in supposing that tlie Lt/e rras composed at Uio 
request of Simeon, the son nf Apollonius, and Bar Hdtai (f), the son of ildlun 
(Uianins?) These aie meiely the peisons -fflio paid foi the routing of this 
poition of Cod Vat q 1\ i® Sea Bai ILhiffins, Citron Inlss , 11 67, note 1 
17 BO, 11) 1,214 I8 27wi,i851 

19 On the loft bank of the Tigi is, orci against Jaauat Ibn 'Omar 

20 “Tlie Srrimmei, oi Batliei, among the Eeeds," meaning “the wild lioar ” 
Sec Hoihinim, reilmmll d Kmhervermm zu Ephesui, &c , p 01, note 114 

21 Hoffmann, op at , p H , Bar irehrmns, Chroii J'leles , 11 65, note 1 

22 B 11 Ilebiaaus, O/uoti Ecolei , 11 o7, note 1 

^ See B 0 , ill 1 , 1)0, note 7, coinpai ed with i 351, note 4, anil 11 407, note 2 
24 Jlul , HI 1, 60 25 See Badgci, TfieAestonans, u 10 

*5 Hofftnann, AwKiigc, p 20S, Badger, The NfUotm-m, 1 174 
27 Peihaps m a spiutiial sense oiilj , though Asseinam thinks othenvise , see 
Jin,i m and note 5, 351 , iii 1, 03 ^ BO, m 1 , 86, note 0 


at Nisibis eaily in the next centiiij Naisai’s rroiks, as eiiii- 
meiated by 'Abhd isho',^® consist of comnieiitaiies on the first 
four hooks of the Pentateuch, Joshua, Judges, and Ecclesiastes, 

Isaiah and the twelve miiioi piophets, Jeiemiah, E/ekiel, and 
Daniel, trvelve volumes of metucal diseomses (360 m iiumbei),^^ a 
liturgy, expositions of the oidei of celebiating the Euchaiist and 
of baptism, paiaenetic and funeral seimous, hjnins of seveial 
sorts, ^2 and a hook entitled On the Oonuption of Mm ah 

Mari the Peisian has been alieady mentioned as the coiiespondent Mail the 
of Ihas Besides the coiiinientaiy on the epistles of Acacius (see Persian 
above, p 829), he wiote a commentaiy on the hook of Daiiul and a 
contioveisul-tieatise against the magi ® of Nisihis Acacins, catholi Acacius 
cus of Seleucia (c 484-496), composed discouises on fasting md on of Selen 
the faith, as also against the Monopliysites, and tianslated into Pei cia 
sian foi the king Kawodh a tieatise on the faith by Elisha, bishop 
of Nisibis, the successor of Bai sanma Assemain tiies haid to 
cleanse Acacius fiom the stain of Nestoiiamsm, but, as Abbeloos 
reniaiks,35 “yereor ne^thiopera dealbaie volueiit , naiii omnia turn 
Jacohitaium turn Hestoiianoium moiiumenta, quse ipse lecitat, 
contraiium testantui ’’ Miklu or Micah, anothei membei of the Mikhi 
band of exiled Edessenes,®^ became bishop of Lashom He mote a 
commentaiy on the books of Kings, a discourse on Ins piedecessoi 
Sahhr-ish5', anothei on a poison rvliose name is rviitten Kntropos,^*’ 
and a tract entitled The Five Reasons of the Mauttbhe To these 
wiiteis may be added trvo otheis,— Yazldadh,^^ rrho is also said to YazTdadh 
have belonged to the Edessene school and to have compiled “a 
book of collectanea {lulldle)”^^ and Aia, who mote a tieatiso 
against the magi 01 Peisian piiestliooil, and anothei against the 
follow eis of Baidesaues with the contemptuous title of Hablishosh 
yatlici or “the Beetles 

The Peisian school at Edessa was, as rre hare alieady hinted, Tians- 
the chief seat oi the studj of Gieek duiiiig the cailyda^s of tholations 
Syiian liteiatuie Of the most ancient tiaiislatois rre knorv no fiom 
thing , but the oldest MSS aie Edessene, viz , the famous MS in the Gieek 
Biitish Museum, Add 12150, dated torvauls the end of 411, and 
theequall} w'ellknowii codexatSt Peteishuig, rmtten in 462 The 
foimei contains theRccognitiones of Clement, the discouises of Titus 
of Bosti a against the Maiiicliees, the Theoftlmnm of Eusebius, and 
his liistoiv of the confessois in Palestine , the latter, the Etdesmstv 
cal History of Eusebius N orr , as the text pi eseiited by these M SS 
has evidently passed thiougli the hands of soveial successive soiihes, 
it seems to follorvthat these books rveie tianslated into Sjnac in 
the lifetime of the anthois themsehes, or veiy soon aftei, fni Euse- 
bius died 111 340 and Titus in 371 Veiy likely the one 01 the othci 
may have had a fiiond at the chief seat of Syuac leaining rrho rras 
willing to pel form foi him the same kind oihoe that Rahhfda undei 
took foi Cyiil A little latei 011 om infoimatioii becomes fullci 
and moie exact Ma'na,*^ a Peisian by lace,^® liom the tow n of Beth Ma'n" 
Haidashei, rras resident at Edessa 111 the eailiei pait of the 6tli 
centniy, and is mentioned by Simeon of Beth Aisham among the 
distinguished Hestoiian seholais wliom lie holds up to iidii'iile 
His nickname was SMthZ ketmd, “the Diiiikei of Ashes ” Ma'na 
devoted himself to the task of tianslating into Syiiao the comment 
aims of Theodoie of Mojisuestia dunng the lifetime ol that gic.il 
theologian, who did not die till 429 He must, how evei , have rvith- 
diarrn fiom Edessa at a coiiipaiativoly eaily peiiod, as he was bishop 
oi Peisis*® i>uoi to 420, in which yeai (the list oJ lus leign) Ya/dc- 
geid I made him catholicus of Seleucia, in succession to Yiihh-ahlhd 
He had, it appeals, tianslated a numboi of books fiom Syiiac into 

21 See Bai Helnffins, Cliioii Fuln , 11 77 , B 0 , ii 107 so BO , 111 1, 65, (50 

51 Some of those aie piobalilj cmilimod m the Bolin kiSK Hieliau I7i 170 
(numc dliameilltalihidnuthd, on the life of om Lonl) ami 21') (two poems on 
Joseph, and trro othcis) 

32 Trvo of them aio often found m the Nealonan Ps dtei See, foi example, 

Blit Mns Add 7156 (Rosrn, Catal , p 12, col 2, No Jiv, i) and Add 17218 
(Wiight, ratal . p 134, col 2, No 3 a, e) 

33 J/tff/tilv/ic, flora magiijinag, the Peisian piiesthood, the head of whom m 

each distuotwastlio mmint, moypet, oi mulmlh See Nolileke, L'csi/ik/iU dn 
BeisermtdAiahi) zm Ziit det Basanukn, p 4,50 3) B f) , lu 1, 171 

3S Bid , 111 1, 260 Elisha is called by home authoi hies IIoHeii , tbiil , u >107, 
m 1, 420 30 Bni Ilehiceus, Clmn 1 a let , ii 71, note 2 

87 B 0 , 1 352 363 Ills encames gave him the luekname of Dirgini 

38 NorvLaaim,aBhoit distance south rvestolDJkuk oi Tl'ulv, luBelhGuimai, 
see Iloffraann, Ati'.zuge, p 274 

39 Voealircd Kentiopos oi Kantioj-ios , B 0 , in 1, 170, 1 2 

40 Meaning probablj the dirision of the INaltenuto time kathisiii, it a (Bickell, 

Con'.peitm, p 52) , see B rt , ni 1, 71, note 2 

41 Foi Yazeu (lailh ni i/nl datlh, like la/ed pamlli, kii/ed lioredh sen Holl- 

inann, Avizuge, p 88, No 7'ib 4S jj o , in 1, 22ii 

43 Of Aia we seem to know absolute]} nothing, his rei} flotutl is miceilain, 
and he may hare belonged to the pievioiiB crntiu} , 71 0 , ui 1, 280 

44 Seeabove,p 820,andconijia]eMe]X| “BelCuseliiane IliHlcnm'Eeeles Vei 

sionibns, Syiiaca ft Aimeniaea,"m Afft del 11" I'oiigirm /nitinnziotitde degh 
OnenMisti, Floience, ISSO, i ISO hi, especiiiU} jip 201 202 11 iiuir heu> ho 

mentioned that the literature of Armenia is largelr nnlebted m its eni best days 
totliatof Syiin, nntonlyfoi the translation ol Kiisehms’s /'uhs /firion/, but 
foi such woiks as the noeft me of Addin and the Ihmdiei ol Aphuuiles, rrinngly 
asenhed to Jacob of Nisibts 

46 So tlienaineiswiitten liy Man bni RhM?ni5n, whom Asseinam follows, 

BO , lu 1, 370, pionounemg it, liorverei, Ma'ne oi klaanes Elins of NIsilns 
also gives Ma'na (Bni Ilebiuus, t'lnon Letlet , ii 51, note 2) , but Bai Ilebifeus 
himself (lot eit ) has Maghnn, wlisdi Abbeloos Lulmizes Magnes 

48 His Pei Sian name is raiknnw ii to us 47 no A 852 

48 Bai Hebunis, Chon ImIis , ii 55, (13 49 ji.o , il. 401 
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Persian (Palilavi), and tluis piobablj mgiatiated himself with the 
ling ^ Houeier, he soon fell midei the loyal displea&uie, nas 
dcgiaded fiom Ins office, and ouleiecl to letiie to Pei&is, where lie 
xesumed hib formei duties,- md so incmred the angei of Yazdegerd’s 
EUccessoi, Peioz ® Ma'na’s noik, the e\act extent of which is not 
liiown to us, was earned on and completed b} other memheis of 
the Peisiaii school, — such as Acaems the catholicus and Yazidadh , 
John of Beth Gaimai, afteiTzards bishop of Beth Sut. (or Serai '), 
and Abralnm the Mede, disciples of Narsai, hlikha, aftei wards 
bishop of Lashom in Beth Gaimai , Paul bar Eakai (oi Kali), aftei 
waids bishop of Ladhan in al Aliwaz , ’Abhshota (?) of Nineveh, and 
otheis,^~wlio are expressly said to haie “taken away with them” 
(ajjpe/u 'aiiimehoii) fioin Edessa, and disseminated tluoughout the 
East, the wi Rings ot Tlieodoie and Nestoiius ® Ibas himself was 
one of these tianslatois in Ins yoimgei days (see above, p 829) 
About the same time with Ma'na’s tiansUtions began the Aristo 
telian studies of the Syiian Nostoiianb To undeistand and bans 
late the writings of then favoniite Gieek theologians, Paul oi 
Samosata, Diodoie of Tarsus, Theodore of Mopsuestia, and Nestorms 
himself, not to mention Tlieodoiet ® of Ci nhus, ieq[uired a considei 
able knowledge of the Aiistotelian logic Hence the Idboiug of 
Piobus (II/]i5/3oj, in Syiiac Piobhos, PioWia, oi PiobJie), who tians 
lated and commented on the Ilf/sl efi/iipieiaij and piobably treated 
in a similai mannei other paits of the Onjaiwn ® It is not easy 
to fix his date precisely 'Ahhd isho' ® makes him contempoiaiy 
with Ibas and aiiothei tiaiisktoi named KiimT If the Berlin MS 
Sachau 226 can be tmsted, he was aichdeacon and aielnatei at 
Antioch Hofimann has assigned reasons foi supposing him not 
to be anteiioi to the Athenian expositor Syiianus (433 450 ?) 

Whilst the Nastonans were tlius mating lapid pi ogress all ovei 
the East, anothei heieay was spreading in the West Eutyches 
had found followeis in Syiia, among otheis Bai saunu the aichi 
mandiite, a man famous foi Ins piety and asceticism, who lepie 
ssnted the abliots of Syiia at the second council of Ephesus, and 
was aftpi waids coiulemned by the council of Chalcedon He died 
111 458 His life was wntten by his disciple Samuel, in much 
the same style as that of Simeon Stylites, and is extant in seveial 
MSS in the Biitish Museum His memoiy has always been held 
in the gioatest icveieiico by the Jacobites 'The Aimcmans, accoid 
lug to Assemani,’® keep his coinmeinoratioii on the 1st of Fehiiiaiy, 
the Syiians and Copts on the 3d The decisions of the council 
of Chalcedon piodiiced an immediate and meparahle bleach in the 
Eaetein Chuicli , and the struggle of the mat factions was earned 
on with desperate fiuy alike at Constantinople, Antioch, and Alex 
aiidna In Syua the peisecution of the Mononhysites was violent 
duiing the yens 618 521, iindoi the empeioi Justm, and again in 
535 and tlio following yeais, undci Justinian, when they seemed 
in a fail way of being completely cuished by biutc foiec 

The hibt name to be mentioned heie, as belonging to both the 
6th and 6tli ceiituiies, is that of Tacob of Seiugh, one of the most 
celchiated wiitois of the Sjiiaii Chinch,^’' ‘‘the flute of the Holy 
Spiut and tlio liaip of the believing chiiitli ” Tlieie aie no less 
than three hiogiapliies of him extant in Syiiac,— the flist, by liis 
namesake Jacob of Edessa , the second, anonymous , the thud, 
a lengthy motiical panegync, said to have been written foi his 
eoinmemoratioii *’® by a disciple of Ins named Geoige Tins, Iiow- 
ciei, seems, from the whole tone of the composition, to bouniikoly, 
and Bickell is piobably right in supposing the authoi to be Geoige, 


111 1, 377 < Ibul , 1 351 354 i BO, i 350 m 1, 226, note 8 

« Ills Emniites (nfwliichthefouithbootisacfmoiist/atiojKi n/noffjsMo? nf 
the iiK aniatidi) appeals as the imiiie of an aitlkor in 'Abbil Tshfi'h. CaMogne 
(J3 0 , HI 1, 41), undu the form of Eiamstatbeos, or soinetliing similai 

7 Sec Hoffmann, Di. HiimnentiiU apiul Sii)osJ.nBtoteUii,,lSiiS MSb .—Berlin, 
Alt Bast ic, <1, 10 , Blit Jlub Add WfabO Hie translation inaj possibly be 
even antpiim to Piobns 

8 Bi iliii, Sadiaa 221), 1, is desonbed as “ Isagoge des Poipliyrms.von Probiis, 
Pi csbytci, Arcludiacoii, niid Aiobiatei m Aiitioebien ’ , and in tlie same JIB , 
N(i 8, 14 “EiUnniig dci Analyiita von Piobus, witb an “Bmleitimg ir 
EiW d Anal von Piubus,” Nc 7 


ff BO, HI 1,85 


.n Asseniaiii (B 0 , ui 1, 85, note 5), in 

Ecnan (Be rinimplua Pet igntet lut apuil Sj/m, p 14), and m other boots on tins 
suliicot 1ms notbiiig to do with that of Piobns, but is on ciioi foi Kuwaul, Abu 
Ibhflk IbiShriTi, a &yio Aiabian Aiistotelian who lived abnnt tlio beginning of 
the lOtli ecntuiy Sco the Jnhnst, p 202 Ibn AM Osaibi'ah, i 281, Wusten 
Icld, heicJi d Atab ieue, p 24, No fa2, “Putheuortei Fubn” 

11 All "liypooilsy’ in tha eyes of Assemam, B 0 , ii 2, “ scele,stissi«ing 
pRpiido monaclius,’ p 0 

11 Bai Ilabmns, fVDOi! reeks ,i 101 16 j , Hoffmann, rertaiidl d Kachenver 
smmliing!iuh)lie3us, L( ,11 4,1 30 iSBar Htbra.us,io'’ oil ,lV8 14J6«i,181 

15 B 0 , li 206, also p oxlviil No 8 , Wiigllt, Catal , p 1123 

10 B (} j 11 9 , comp Wi iglii, Catal , p 175, col 2, No 8, and p Sll, I 
occlxxxvri 

17 BO , 1 m sq , Matagne, in Acta Bancimum, Octobm, vol xii 821, 92( . 
Abbeloos, Be Vita at hcnptii. 6 Jacohi Batnaum Sumqi tv Mmpotama qr 
1867, Bickell, ContpecHit, p 25, Bickdl in Tlmlhofer, BM d Kirehenvaier, 6i . 
Martin, “ Lettres do Jaccincs da Sm oug aux Moines du Com ent de Mar Bassus, 
et i Paul d ah sse," in / B 5f !? , xxx (1S76), p 217 

18 0 , 1 286, 290 , Martin, m2 D 210, \sx p 217, note 3 

19 AbbelQos, op ut , p 311 

20 Bee Wi igbt, CM , p 311, No cccKwix Tlie Aimeirians hold it on 25tlr 
Septmibci, the Taoobilcb on 20tli Jmio, 2%h July, and 2 htii October 

A Abbeloos, op cii , p 21 , B 0 , i 286, 340 


bishop of Serugh, a contempoiaiy of Jacob of Edessa Jacob w as 
bom at Kiirtam, “a tillage on the nvei Euphrates,” prohabh iii 
the distuct of Seifigli, m 451 His fothci was a piicst, and, as his 
paientb had been cliilJless foi many years, his biith was regarded 
as a lew aid for their alms, prayeis, and vow^s Wlictliei he was 
educated at Edessa or not, he soon acfiuned a great i equitation for 
learning and eloquence He appears to hate led a life of quiet 
work and study, and to liave devoted himselt in paiticnki to liter- 
ary composition He became penoJeutes of Hauii in Senlgli, 
whence we find him writing to the Ohiistians of Najidn, and to 
the city of Edessa when threatened by the Persians ■* As peiio 
deutes he is raenhoiied in eulogistic teims by Joshua the Styhte 
(503) In 519, when sixly-eight years old, he was made bishop 
of Batndn, the cluef town of Seiugh, w here he died on 29th Nov em 
ber 521 Jacob’s pi ose waitings aie not uumeious"® A liturgy is 
aseiibed to him, and an order of baptism, the foimei of which has 
been tianslated by Renandot,-” the latter edited by J A Assemani ^ 

Fuithei, he composed six festal homilies, one of which has been 
published by Zmgoile,”® who has also tianslated the whole of them 
into German-^ , a discourse showing that we should not neglect oi 
despise our sins^®, anotlici foi the night of Wednesday in the 
thud week of Lent®*- , and some shoit funeral sermons To him 
we also owe a life of Mar Hannina (died in 500), addiesseil to one 
Pliilotheus Of his letters a cousiderabla number have been pie 
served, paiticiilaily in two MSS ni the British Museum, Add 
14587 and 17163, If 1 48 Oi these Maitin has edited and 
tianslated the thiee epistles to the monks ot the convent of Mai 
Bassus at Haum,’'’ with a leply by the monks, and another letter 
to Paul, bishop of Edes&a, fiom all of wluch it is evident that 
Jacob alw ly s was a Moiiophybitc, and continued such to liis death 
The lettci to Stephen bai Sudh-aile is given, with an English vei 
sion, by Fiothingham'**, and that to the Ilimyaute Christians of 
N ajraii has been edited and translated by Sclii ctei in the ^ i? J/ 1 ? , 
sxxi (1877), p 360 fij' It belougb to the yeu 619 oi 620®* Ac- 
couliiig to Dai-Hebimus,®® he also wrote "a conimentaiy on the 
SIX ccntuiics of Evognus, at the lequest of Mu Geoige, bishop of 
the (Aiab) tubes, who was his disciple ” As George, bishop of 
the Aiab tribes, was a contempoiaiy of Jacob of Edessa, this state- 
ment seems to rest on some niisappieliension , at all events no 
such woik now exists The paucity of Jacob’s piose wuitingv is 
moie than compensated by a flood ot metucal compositions, mostly 
111 dodecasyllabic veise, or the foui syllable line times repeated 
“He had,” says Bar-Hebioeus,^® ''seventy amanuenses xo copy out 
his nietucal homilies, which weie 760^* iii numbei, besides com 
mcntaries andletteis and odes [tmdhtdsM) and hymns [svghyatM) ” 

Of these homilies moie than the half have penshed, but neaily 
300 are still pieserved m Euiopean collections Ysiy few of 
them have as yet been published, though many of them aie by no 
means devoid of mtuest ^ Indeed Jacob is on the whole fai more 
readable than Ephiaim oi Isaac of Antioch 
Very different from the gentle and studious bishop of Sciugli Philo- 
was his contempoiaiy and neighboui, the eneigetic niul fiery Philo xenns cf 
iemis of Mabbogh Aksenaya oi Philoxenus was a native of Talnl, Mab- 
somewhcie in Beth Gaimai, and studied at Edessa in the time of taugli 
Ibas ^ He was oidamed bishop of Eicrapolis or Mabbogh (Manbi)) 
by Peter the Eullei, patriaich of Antioch, in 485, and devoted his 


21 See Bickill ni Thalhofcr, BM , 58, p M8 -’3 Uriglit, C'rtid , p 520 Nos 
15.16 21 ciiroitiplc, erl WngM, clt liv Jmlina wrote in 607 2 ^;j o ,i SCO 30^ 
4BJifutqr Onetvt* Cdli>istw,-n SeC ^ Cod iHurif Fad Uimtts ,n 309, m 184 
28 27011 &J/ 1 , 1 01 29 SeJjs Moviilmi det, 1 Jacob xoii Sanig, 1867 S? "Wright, 

C(rf«7 , p b2b, No 1C comp the Index, p 1293, col 1 9i jud , p 844 No 32 
32 Ibid , p 304, rol 2 33 liiid , p 1118, No 14 , p 1126, No lb 34 Mi , Nos 

dcl-vui , delxMii , and comp tlie Index, p 1203, co! 1 35 jid j 602, eol 2 

35 &ee Martin, f B M G , xxx GSlh), pp 217 210 

37 See his iSle^civ bar Sudadi fhe&ynan MyAw and th Boo! of Iheiotleos, 
Lej den, 1880, p 10 i? 

38 See Gnidi, La Lettem di fiimcoai rescovo di Both Aism sopro i ifaiiiti, 

Omi iti, lasi, P 11 39 Okon Cedes , i 191 49 Zoc at 

41 Jacoh ol Messa says 703, of whioli tliat on the chariot of Brekicl was the 
fuel, and that on Maiy and Golgotha the last, which he left tinlmished, ste 
B 0 , 1 209 , Ahbeloos, Be Pita, &c , p 812 

Comp 5 0,1 305 339 , Abbeloos, op cif , pp 106 113 

43 Zingejle Ins given extracts lU the B JD iff fr , xii , xiii , xi\ , xi , and \\ , 
and in Ins (Jhrest hi/i , pp 300 380 The homily on Simeon Stjlitei, has hciii 
published bj Aasemam intho AofciS Ilartytim, n 230 sq , that on viigimtj, 
foimcation, ta , "by Overbeck, S Bphaani Syn, Lc , Opeia Seketa, p 385 sq , 
that on Alexandei the Great (peihaps epmiousjby Kuos, Chc’ii fii;? , 1807, p 
06 sg (there is a German tranMatmu by A "Wobei , J?w Moi Yal%b Gediclit uhn 
den glaiMr/en KomgAlMcsMuItiit, 1852) , on Habbimi and on Gury land ShanirinO., 
Edessene inartyn,, witti a sighitM on Prlessa, by Cnreton, Ancwit Syme 
Bocmentt, pp 8b 08 , on Sliarbcl by Mosmger, 5Joii gi/r , ii 62, and on the 
chariot of Ezekiel, with an Arabic banslation, tbid , p 76 , two on the Blessed 
Viigm Mary bj Abbeloos, Dt I'lfo, La , pp 203 301 , on Jacob at Bethel, on 
our Lord and Jacob, the chuicU and Bacliel, Leah and the synagogue, on 
the tvo biids (Lev Xiv 4), on the two goats (Lev xvi V), and on Moses’ vail, 
(Fxod xvxiv 33) by Ziiigerle, iton Syr , i 21 90 , on I'amar by J Zingeile, 
1871 , on tlie palace wluch &t Thnmas built for the king of India in Heaven 
(perhaps spniions) by ScUrotei, m 7 B JI7 G , \xv 321, xx.viii 5S4 , on the fall 
of the niflls bj Maitin, m J B M G , xxix 107 , on the baptism of Constantine 
(perhaps spurious) by Fiotbrngham, in the Atti della Accaduma det Luitet 
for 1881 82 (BoHie, 1882) Biokell has translated into German (in Thalhufer, 
Bi5J , 58) the Itrst homily on the Blessed Virgin Mary, that on Jacob at Bethel, 
on Moses vail, and on GuiyS and ShaiMna Some of Jacob's hoimlies aic 
extant in Aiabic,aiid evenbiEthiopic His prajei as a child see in Ovcibcok, 
op eif , p 382 44 B 0 , 1 353 
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life to the advocacy of Monopliysite doctiuie Twice he visited 
Constantinople in the sen ice of his paity, and suffered ainch (ajs 
was to he expected) at the hands of its enemies, ^foi thus he wiites 
in latei yeais to the monks ot the convent of ^nun neai Edessa 
“"What I enduied fioin Flavian and Macedonms, who weie aich 
hishops of Antioch and of the capital, and pieviously fiom Cal 
endion, is known and spoken of eieiyvvheie I keep silence hoth 
as to what was plotted against me in the time of the Peisian war 
among the nobles hy the caie of the aloiesaid Flavian the heietic, 
and also as to what hetell me in Edessa, and in the distiict of the 
Apauieans, and ui that ot the Antiochiaiis, when I was in the con 
vent of the blessed Mdi Bassus, and again in Antioch itself , and 
when I went up on two occasions to the capital, like things weie 
done to me hy the Festoiiaii heretics He succeeded at last in 
getting nd of his enemy Flavian in 512, and in the same yeai lie 
piesided at a synod in which liis friend Seveius was oi darned patii 
aicli of Antioch ^ His tuiiinph, liowevei, was but shoit-lived, 
for Justin, the successor of Anastasins, sentenced to banishment 
in 519 fifty foui hishops who refused to accept the deciees of the 
council of Chaleedon, among whom weie Seveius, Philoxenus, Petei 
of Apamea, John of Tcdln, Julian of Halicaiiiassus, and Maia, of 
Amid Philoveiras was exiled to Philippopolis in Thiace,’ and 
afteiwaids to Gangia in Pajihlagonia, wlieie he was muideied about 
the jeai 523 The Jacobite Chuich commemoiates him on lOtli 
Deceinhei, IStli Febuiaiy, and 1st Apnl Plaloxeniis, howevei, j 
was something moie than a man of action and of state lie was a 
scholai and an elegant water Even Assemaui, who ne\ei misses 
an oppoituiiity of leviliug him,'* is obliged to own (B 0 , n 20) ! 
“scnpnt Syuace, si quis alius, elegaiitissiiue, atque adc-o inter 
optmios hiijusce hngiire seiiptoies a Jacobo Edesseno collocaii 
meant ” TJufoitiiuately scaicely any of his numeions woiks have 
as yet been panted® To him the Syaac Cliuich owed its fiist 
revised tianslation of the Sciiptuies (see above, p 825) , and he 
also drew up an aiiaplioia® and an oidex of haptism*' Poitions 
of Ins commentaues on the Gospels <iie contained in two MSS lu 
the Batish Museum® Besides suiidiy seinions, he composed 
thirteen homilies on the Cliastm life and oliaiaetci, of which 
theie aie seieial ancient copies in the Biitish Museum Of his 
contioveisial woiks the two most important aica tieatise Onihe 
Tnnityaiid the Incaviahon in thiee disconises,® and aiiothei, in 
ten discouises, showing “that one (Person) of the Tnnity became 
incarnate and suffeied but there aie many smallei tiacts against 
the Hestonaus and Dyopliysites His letteis aie iiiimeious and 
may be of some value for the ecclesiastical histoiy of liis time 
Assemani eiinmeiates and gives extiacts fiom soveial of them, “but 
none of them have as yet been punted in full, with the cvcepition 
of that to Ab'u Nafii of Ileita (al Flliah),*^ to the monks of Tcll- 
'Add.i,*® and to the piiests Abraham and Oiestes of Edessa regard- 
ing Stephen hai Sudli aile 

Stephen Contempoiary with Jacob of Seiugli and Philoicuus of Mabhogli 
bar was the pantheist Stephen ha: Sudh-aile,*® with whom both of 
Sudli- tliese wntcis coiiesponded,*^ and legauhug ■whom the lattci wiote 
aile the above-mentioned lettei to the piiests Abialiam and Oiestes 
This man was the authoi of the woik entitled The Bool ofEieio- 
thm, wdiich lie published undei the name of Hzeiothens, the 
teachei of St DioiiybUis of Athens,*® and cxoicised a stioiig miluenco 
on the whole pseudo Dionysian hteiatiue Theodosius, patuaicli 
of Antiodi (887 896), wioLe a conimentaiy on the lliciotluub 
Bai Hebioaus too made copious extiacts fiom it, which he auanged 


I Ihid ,11 IS , cniup tlie mention of Imn at Edessa by Jnshiu the Stjhto 

m 408, Ohnnide, eil wiigbt, cliap sax ^ Tbul , pp 17, 18 

3 He wab living tbeicwlienliewiote to tlie i'non'ksofStnfmm522, jR 0 ,ii 20 
i “Scelestissiiiius hanetiens” (li 0 , ii 11) , “flagitiosissnnus homo " (p 12) , 
“ ecclesiaiii Dei tauquain feius apci cU vastaveiit” (p 18) 

5 /i 0 , 11 23 1(2 , ITiiglit, Catal , Index, p 1815 

6 Reiiaiidot, n 310 , 71 0 , u 24 ? 73 0 , ii 21 

8 Add 1712S, dated 111, and Add 14584, piolnbly of equal age 

9 The Vatican MS (Assemani, Cakil , iii p 217, No cxaxui )is dated 504 , 
see 73 0 , 11 25 iq 

10 73 0 , 11 27 s(/ The Vatican MS is dated 581 , that in the Butish Museum 
Add 12104 js at least as old 

II See 73 0 , n 45, Nos 15 17, and Wiight, Ce/al , p 1315 

13 33 0 , 11 30 46 Otlieis may be found m WngliU Catal , p 1315 

18 See Martin, Grammatica amdomathia et Glosmi'iim Luiffiite Syjiaefe, p 7l 

-■ - - - ” WM(MS(IWcd«),Efidlc 

, 188(1 In the EUiiopit. 

, , e > Philoxemis, from the 

name of its aiithoi, “Philoxeiius the Syrian, hishop of Manbag” (see, foi e\ 
ample, Wiight, Catal , n 177) It is a seius of questions and answers on the 
Pai aim of Palladius, like the Syi lao work rtesenbed in Wright, Cuial , p 1078 

15 See 73 (3 , ii 30 Piofliiiiglnin, f^fephen liar Smlaih, p 28 sj 

16 So 111 a MS of the 7tU ociitmy (But Mns Add 17163 , sec Wiight, Ccctal , 

p 524) The MSS ofBai IIelnieus((7?tioit Ecoles,i 221), have i,A,*CTtjOj oi 
Assemani writes (5!«fo(3{) “ Hunt the deoi ” 

can of course he only a meknaina of the fathei See Prolhiiigham, up t if , p 56 sir 
w P 0 , i 308, 11 32 , comp Bai IIebi8?iia, Citron FMca , i 221 
13 73 d , li 120, 250, 302, Fiotiinigliam, oji at , p 63 sij The existoncc of 
<ain good Greek text veins to be veiy dnuhtfnl, see Protlunglmm, p 70 

19 73 0 , in 1, 13 , Eiothinghani, np cit , pp 2 and 81 

99 See MS But Mus Add 7180 (appaieiitly the very copy used hy Bar 
Ilehrteus) , Eosen, Catal , p 74 sij , FiothingUani, oji oit , p 84 


and illusbated •with a conimentaiy chiefly deiived fioin that of 
Theodosius 2* 

At the same time with Jacob of Suugh and Philoxeims, and ui Joshua 
the same neighboui hood, lived one of the eailiest and best ot the the 
Sjiiau hiatoiians, the Stylite monk Yeshu' or Joshua Ot him we Stylite 
know nothing but that he oiiginaliy belonged to the gieat convent 
of Znknin neai Amid, that at the beginning of the 6th ceiitmy lie 
was lesidmg at Edessa, and that lie dedicated his Chionide of the 
Peisun kVai to an abbot named Seigms His aqipioviug mention 
of Jacob-® and Fliiloxenus shows that he was a Monopliysite 
Joshua’s ClDOHida would have been eiitiiely lost to us, had it not 
been foi the thoughtfulness of a latei wiitei, Dionysius of Tell- 
Malue(d 845), who incoipoiated it with lus account of the leigii 
of Anastasius in the smallei ledactiou of lus own History It was 
fiist made known to ns hy Assemani (Bill Orient , i 260 283), 
who gave a copious analysis with some extiacts , and it is now 
geneially acknowledged to be one ot the best, if not actually the 
best, account of the gieat wai between the Peisiaii and Byzantine 
empues duuiig the leigiis of Kaw.idh and Anastasius (502 506) 

To the indefatigable Abbe Mai tin belongs the ciedit of publishing 
the cditio qnincep of the Syuac text The woik was wutteii in 
the veai 507, immediately aftei the conclusion of the w'ai, as is 
shown by the whole tone of the last chaptei , and it is much to ho 
legietted that the autlioi did not cany out his intention of con 
tiiiumg it, 01 , if he did, that the eoiitinuatioii has peushed 

The inteiest which Jacob of Seiugli took in eveiy biaiicli ofSimeon 
hteiatnie was the means of hruigiiig into notice a liymii-wiitei ofKukaya 
humble lank, the deacon Simeon Kukaya, a ])ottei by tiado, as lus 
name denotes This man lived in the village of Gcsliii,®^ not fai 
fioin the convent ot Mai Bassus, and while he woikid at lus wheel 
composed hymns, which he wioto down on a tablet oi ascioll, as 
might he coiivenieiit Jacob heaul of him iiom the monks, paid 
him a visit, admued lus hymns, and took away some ol them w ith 
him, at the same tune uigiiig the authoi to continue lus laboius 
A speciiiien of these KuMydUta has been pieseivcd lu the shape of 
nine hymns on the nativity ot oui Loul, But Mus Add 14520, 
a MS of the 8th oi Qtli coiitniy 

About the same time flouiislied Simeon, bishop of Beth Aishrun,®® Simeon 
commonly called Hdrdshd Pharrdyn oi “the I’oisian Disputant " of Beth 
This keen Monopliysite ** was one of the finv lepiesoutatives ol lus Aisham 
cieedin the Pei sun torutoiy, and exhibited a woiidoilul activity, 
menial and bodily, on beliall of lus co-ieligionists, tiaveisiiig the 
Babylonian and Pcisian distiicts in all diioctions, and disputing 
with Minicliees, Daisamles, Eutydinns, and Nestonans Aftei 
one of these disputatious, at vvlucli the Nostoiiau catholicus Bahhai 
(498-503) was piesent,®® Simeon was made bishop, a dignity which 
he had declined on scvoial pievious occasions lie visited Ileita 
(al-IIiiali) nioio Biaii once, and died duuug his thud losidoiice at 
Constautiuople, wluthei he had come to see the ompross Thoodoi a **■* 
Assemani states, on the authoiily of Dionysius of Tell Maine, that 
he was bishop of Belli Aisham fiom 610 to 516, but the Byiiao 
passage whicli he q^uotes nieioly gives the floi iiit of 610 If, liow 
evei, the statements ot John of Ephesus, who knew him pcisonallv, 
be collect, ho was piobahly made bishop bcfoie 503, the d.itc ol 
Babliai’s decease Ills death must luvo taken place beloio 5 18, 
in which yeai Thcodoia dcpaitcd this life Besides an anaphoia,*® 
wo possess only two letteis of Simeon, wlueh aio both of considei- 
able uiteiest The one is entitled (hi Bai snurnd and the Sat of the 
Nestoium^ , it deals with the ongui and spiead of Nostonamsm 
m the East, hut fiom the bitteaostaml luuowest soetaiian point of 
view The othei, which is much moio valuable, is addiesscd to 
Simeon, abbot of Crabbfild,®® and lieats of tlie iieisccution of the 
Chiistiaiis atHajiau hy DhfiHuw’as, king of nl Yaiuan, in the yeai 
523 It is dated 524, lu which yeai the wiitur was lumsell at 
riCita (al Iliiali) 


21 But Mns Ol 1017(\VuKh1,('ni!ti?,iqi wnass), BiW Nalu)ii,Auc foiula 
138 (iJotcnliQig, Catal , jip 176 17(j), I'TotUiiidnnn, av I’lf , n 87 
24 Ell Wllgllt, p K 2i I Qlmp JfufJ _ 

23 are, foi exainplf, tlio WhO that has Imn nmdo of it lu lie Haiiil Mui tin's 
notes to Lebeau’s 77iv diiJiasmpm‘,r,u\ vii 
28 Chronieiue de Mae le Styhle, 1S70, luvol vi ot the Al>hamlhni\im fui il 
Jumli d Mmgealumk'j AiiotUei ediliuu wiispublibliedlo tViight, I'lai lirunuh 

o/JoshmtJieSt>/hli’,lSS‘2 'S m 

28 See the imiintive hy Jaonh of Edessa m tVuglit, Catal , n oOi , and enuip 
73 0,1 121,11 822, Bui IlebuTOs, t'/iiOH hi.hs,i 101 
4') WiiRht, CaUd , p 8(iS 

30 A village near Seleuoia and Otesiphou, Bai IlehniiiH, t'/iioa 7’iiti«,ii sfi 
91 Assemani has tiled towliitewash him, hut with liftl(' sneteHs, 7f(),i 812 
rq Iflie hadliad before him the at cnimt of Himuiiiibj John ofEplusuH (Ijnnd, 
Aneod (tiir,ii 76 88), he would piobahly have aliiiiidonod the atlemiit in dis- 
gust See flmth, 7aBe««u di .Suawiie Vnow di JSUh Aiidm wia i MaHii t 
Olllfi iti, 1881, pp 4 7 

32 Sec Bai Hebueus, Chmi , ii 85, i 180 , cninp, 7! 0 , i 8il, i! tOO, 
ill 1, 108 33 Land, Amid Syr , ii 82, 1 12 44 /rail , ii 87, last Hue 

71 (3 , in 1, 427 36 Uud , i 845 37 Jhid , i IWik 

98 EiistTnnitcd In 73 (3 ,i 846 sij , fiom tli(> Vatican MR exxxv (Catal , iii 214) 
39 Al Jaubtil Ol is it Jahlnil, on lliu I'list bank of the Tigiia, het'wet'ii am 
Nu'iiianiyah and Wasit I 

w First printed in J! 0, i 8iU , neeoulmg to the text offered hy .Tnlin of 
Ephesus in his Ihstunj Theie m, howevei , a loiigei and bottui text in a MS 
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To the same age and sect as Simeon belonged John bar Gursiis 
(KoOpo-os),^ bishop of Telia oi Constantina He n as a native of 
Calliincns (ai Rakkah), of good family, and was carefully educated by 
his mdoived motliei, vho put him into the aimyat the age of 
twenty He would not, howevei, be hindeied fiom quitting the 
seivice aftei a few yeais and becoming a monk Subsequently, iii 
519, he was raised to the dignity ol bishop oi Telia, whence he was 
cvpelled by Justin in 521 In 533 he visited Constantmople, and 
on las return to the East was seized by his enemies m the mountains 
of Siiijiii, and dragged to Nisibis, Ras'ain, and Antioch, wheie he 
died ill 538, at the age of fifty five, having been foi a yeai and siv 
days a close juisoiiei in the convent of the Conies Manasse by oidei 
of the 01 ud persecutoi Ephiaim, patiiaich of Antioch (529 514) 
His life w as wi itten by his disciple Elias (of Data ?) - The Jacobite 
Church commemoiates liim on the 6th of Eebiuary Canons by 
J ohn of Telia are evtaut in several MSS in the British Museum and 
elsewhere ^ The questions put to him by Seigins with his lephes 
have been qiublished by Lamy ^ His creed oi confession of faith, 
addressed to the convents in and aiound Telia, is found m But 
Mus Add 14549 (Cfato? , p 431), andan evposition of the Tnsagion 
m Cod Vat cli\ (Caiccl , iii 314) and Bodl Marsh 101 (Payne 
Smith, Caial , p 463, Mo 20) 

Anotliei of the uiifoitunate Monopliysite _bishops whom Justin 
expelled fiom then sees (in 519) was Mruaof Amid, the thud bishop 
oi the name Ht was banished, with his syncelli and with Isidore, 
bishop of Ken-nesliiiii (Kinnesiin), m the fiist instance to Petia, 
but was after wauls allowed to go to Alexandiia,® wheie he died in 
about eight years ® According to Assemani (Bibl Oiieiii , u 52 , 
comp p 169), Maia wrote a commentaiy on tlie Gospels It would 
seem, liowevei, fiom a passage of Zachanas Rhetoi,'’ that Maia 
meiely prefixed a shoit piologue in Gieek to a copy of the Gospels 
which lie had jnocined at Alexaiulna,® and tliat this MS contained 
(as might ho expected) the peiicope on the w'omaii taken m adultery 
(John viii 2 11) That the Synac tianslations of the piologue 
and pencope weie made bj himself is nowheie stated 

Yet anotliei sulfeiei at the hands of Justin was John bar Aphtonja 
(Aphtlionia, his mothei’s name) ® He was abbot of the convent 
of St Thomas at Seleucia (apparently in Pieiia, on the Oiontes), 
which W'as famous as a school foi the study of Gieek liteiatuie 
Being expelled thence, he lemoved with his whole biotheihood to 
Ivon nosliie (the Eagles’ Nest) on the Enpluates, opposite Euiopus 
(Jeifibis), wheie ho founded a new convent and school that more 
than uvalled the paiciit establishment, foi heie Thomas of Heia- 
clen, Jacob of Edossa, and otlieis received then tiainmg in Gieek 
Ictteis His Lifs, 'Wiitteu by a disciple, is extant in But Mns 
Add 1217411 Accoiding to Dionysius ot Tell Maine, as quoted 
by Assemani {he nt ), he died m 538 Hewiote a commentaiy 
on the Song of Songs, some extracts from which aie pieseivedin 
a Catena, Patnm in the Biitish Mnscuin (Add 12168, f 138al, a 
considoiable nuiiihci of hymns, 1 ® and a hiogiaphy of Severus of 
Antioch, !•* which must have been his last woik, as he suivived 
Soveius only about nine months 

We now oomo to the man who was the real founder of the 
Jaeobito Oluircli in Asia, and fiom whom the Jacobites took then 
name, Jacob bai Tlieopliiltis, smnamed “Buide'.ina”!*, because 
Ills diess consisted of a haida'tJia 01 coarse hoise-cloth, which he 
novel changed till it became quite lagged Wliat Assemani 
could Icaiu legal ding him lie has put togethei in the Bill Orient , 
n 62-69“, since then om souices of mfomation have been largely 
inci eased, especially lay the jiublication of the Eeelesiaslital Eistoiy 
of John of Ephesus by Cuieton and of the same wiitei’s Lmtm 
Land’s AneeA Syi , n On a caieful study of these is based 
Kleyn’s excellent book Jaeohiis Saradmiis, de Shehtei der Syiisehe 
Monopliysietisehr l(ei h, 1882 Jacob was the son of Theophilus 
bar Ma'iiu, a piiest ol Telia 01 Constantina, and the duld of his 
old ago After receiving a good education, he was enteied at the 
monasteiy of Pesilta (01 the Quauy),“ close by the village ot Gum 
nietlia 11 1 Mount Izala (01 Izla),“ not far fiom Telia About 527 


of tlio Musen Enrgiann and m But Mus Add 14050, fiom wliicli it lias been 
rocditcd (with an cxcollent inkodiietion, kanshtion, and notes) by Gmdi, La 
Letteni lU Simcom, &c , Realo Accadeinn dei Lincei, 1881 To tbis woik the 
leader is refeiicd foi all ilia dnounieiits beaimg on the subieot 
1 The iinmo of the fatliei is also giaon as Cnicus and. Cyriaeus Assemani’s 
Baisiis (B 0 , 11 64) IS a misleading 

8 Thoie aro two cojiles In the Biiiisli Musonin, edited by Kleyn, Ret leven 
ran Mannei ran TdlCt door Mm, lSb2 , see also the J i/r by John of Asia m 
Land, diiecd Byr , u lOO 3 5 0 , 11 54 

< DMcit fie 1 ^' iirorum I< nil' et Disciphna 111 Le Mic/iartitiM, 1S50, pp OS Or 
6 Bee Laud, Jnml Syi , ii 105 3 ihul , p 108 7 IlnA , 111 2j 0 sg 

_ 8 Oompaie what is said of his One bbiary <md of its ultimate deposition at 
Amid, i5id , p 215 9 BO, 11 54 

10 See Bai Ileliiwus, Cliwn Birtes, : 2i)T, 280, and comp pp 2.8, 205, S21, 
IIoiTmaiw, Awm, y 102, note 1200 H Wnght, Cotdl , p 1124, No 6 

JJ See foi example, But Mus Add ins4(Wnght, CaUd , p 330) 

H Cited in Brit Mus Add 11731 (Wiight, CaM, , p 855) 

14 Usually eonnpted into Baradiuus , tlu foini Buidt'ayX seems to bo ineor 
lect, see Bai Ilebi.eus, Chron JHudes , 11 07 

See Land, Amil hnr , 11 S75 “ Comp also u 320, 331 

17 The life at p 240 is of course by John of Asia , that at p 354 can Inully 
bo called bis iii its piosert fmin, tliouab he may have eollectcd most of the 
umleiialH , see Kleyn, op iit , pp 34, 105 sg 
IB Land, up cit , p loO, 11 0 , 7 “ Itid , p 3(2,1 2 


528 he and anothei monk of Telia, named Seigius, were sent to 
Constantmople m defence of then faith, and, being favouiahly 
received by the empress Tlieodoia, they lemamed theie fifteen 
years Meantime the peisecutions of the Moiiopliysites, more 
especially that of 536 537 by Ephiaim of Antioch, seemed to have 
ciushed their paity, despite all the effoits of the devoted John of 
Telia and John of Heph estus This state of matteis excited the 
lehgions zeal ol ai Hauth ibii Jabalah, the Aub king of Ghassau, 
who came to Constantinople in 542-543, and uiged Theodoia to 
send two 01 three bishops to Syria Accoidingly two were conse 
mated by Theodosius, the exiled patiiarch of Alexandria, namely, 
Theodoie as bishop ofBostia, with juusdiction ovei the piovinces 
of Palestine and Aiabia, and Jacob as bishop of Edessa, with juiis 
diction ovei all Syiia and Asia Eiom this time forward Jacob’s 
life was one of ceaseless toil and hardship He visited 121 peisoii 
and on foot almost eveiy part of Ins vast diocese, consecrating 
deacons and priests, stiengtliening the weak, and bunging back 
those who had eired iiom the tine faith But to nstoie the 
Monophjsite Chinch hishoqis were necessary, and the conseciation 
of a bishop lequired the piesence of at least three otheis Select- 
ing a pi lest named Coiion fiom Cilicia and anothei named Eugenius 
fiom Isauua, he travelled with them to Constantinople and thence 
to Alexandria with letters of recommendation from the patiiaich 
Theodosius At Alexandria Conon wms ordained bishop of Taisus 
111 Cilicia and Eugenius bishop of Seleueia in Lamia, whilst 
Antoninus and Antonins weie consecrated foi dioceses in Syria 
On his letuiii to Syria other bishops weie appointed to sees theie 
and in Asia, among the lattei the lustoiian John ot Ephesus , and 
so the woik piogiessed, till at last Jacob’s effoits were ciovmed h\ 
the enthiomng ot his old tiiend Sergius as patiiaich of Antioch 
(in 544) Seigins died in 647, and the see rpmained vacant foi 
thieo jeais, aftei which, hy the advice of Theodosius, Jacob and liis 
bishops chose Paul, au abbot of Alezandiia, to be then patriarch 
Of the subsequent mteinal strifes among the Moiiopliysites them- 
selves we cannot heie speak The aged Jacob set out once moie 
111 the year 578 to visit Damian, patiiaich of Aloxaiuliia, hut died 
on the Egyptian fiontiei 111 the convent ot Mai Roraaiius or of 
Casioii Heie his lemains lested in peace till 622, when they were 
stolen hy the emissaiies of Zaccliaeus, bishop of Telia, and hniied 
with much pomp in the monastery of Pesilta His eomniemoia- 
tion takes place on 28th November, 21st Maich, and Slst July 
Jacob’s life was too active and busy to admit of Ins wnting much 
"We may mention an anaphoia,^ sundry letter s,“ a cieed 01 confes 
sion of faith, pieseived in Aiabic and a secondaiy Ethiopio tniis 
lation,--* and a homily foi the feast of the annunciation, also extant 
only in an Aiahic tiauslation 

Conspicuous among the scholars of tins age foi liis knowledge of Sergius 
Gieek, and moie especially of the Aiistotalian philosophy, was of 
Seigius, piiest and aiehiatei of Bas'am He was, however, ifRas’aui 
Zachanas Rhetor may be tinsted, a man of loose moials and ava- 
iicious He jouineyed in 535 fiom ETis'ain to Antioch to lodge a 
complaint before the patriaieh Epliiaira against lus bishop Asjlus 
Just at this time the exiled Sever us of Antioch and Theodosius of 
Alexandiia, as well as the Styhto monk ZS'oia, weie living with 
Antlumus of Constantinople undei the protection of the empress 
Theodoia This alaimod Ephiaim, who seems to have found a 
willing tool m Seigius At any late ha sent him to Rome with 
letters to Agapetus, who travelled with him to Constantinople in 
the spung ot 636, and piocnied the deposition and banishment of 
the Monophysites Seigius died at Constantinople almost imme 
diately atteiwaids, and Agapetus followed him in a few days, 
wlieiem John of jEphesus and Zachaiias Ehetoi cleaily see the 
]udgment of Heaven ^ As a man of letters Seigius was to the 
Monophysites what Probus was to the Nestoiians he was the 
fiist®® to make them acquainted with the works of Aristotle by 
means of tianslations and eommeiitanes 'Abhrl islio', it is true, 
gives Seigins a place in his catalogue of Nestoiian wnteis,® and 
slates that he composed “expositions of logic” or “dialectics”, 
hut he nieiely does so 111 the same way and on the same giounds 
that he legisteis the name of Jacob of Edessa as the author 
of “annals and a chionicle The hooks weie too valuable 
foi him to insist on the lieiesy of the wiiteis In the case of 
Seigins there was an additional reason The man was well known 
111 the East,*® many of his works being dedicated to his friend and 


29 Ibid , p 17o , » „ 

21 See the account of this “ ti anslatinn " by Cymoiis, bishop or Marde 
(M5iulin),mBut Mus Add 12174 (Wuglit, C'fiid , p 1131) 

21 Translated by Eenaudot, 11 333 , 

23 Tianslated from the (Jieek oiiginals m But Mas Add 14602, BeetVnght, 
Caial , p 701 , Klevn, op at , pp lu4 191 

24 See tlie Aiabio text in Kleyn, op at , p 121 sg , the Etlnopio version has 
been edited by Comill m2 B M G , xxx 417 sg 

20 Bodl Blunt lOfl (Payne Smith, Caid , p 448, No 5) 

26 Land, Aneed Siyr ,iu 280,11 13 16 comp Bai Hebr»us,C7troii Seeks ,1 20i 

27 Bill Hebraiub {Ghiov, Sides , i 205) has Asooliiis (see also B 0 , 11 322), but 

Asylus IS coneot , see Aneed Syr , 111 280, 1 6, and Kleyn, Johannes van Telia, 
p 50 , 1 penult 28 Laud, Aneed Syr ,11 19 , 111 990 

29 Bai Hebimus, Ghion Bi/r , C2 (trans , p 69) , see also the Hist Dynast , 150 
(trans , p 94 ) and 264 (tians , p 172) 30 p 0 , lii 1, 87 3i jind , 22‘i 

32 He may even be identical with the Seigius mentioned by Agathns as 

SXII — I OS 
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pupil Theodore, aftenisidg lilestouan bishop of Main or hleiv 
{see p 837 %nfia) ^ What lemaius of Seigius’s laboms is> mostly 
contained in a single MS ot the 7tli ceiituiy (But Miis Add 
14658) ^ Of tiauslatioiis fiom the Gieekiie hiid in tins i oliime the 
Isagogc of Poiphyiy, tolloiied by the &o called Tabula Fmphyi u,- 
the Categoi ic& ot Aiistotle,'^ the Hepl Aoirptou rpos 
and a treatise on the soul,— not the iiell knonii llepi ^vxg^, but a 
iTholly ditfeieiit tiactate in five short sections It also contains 
Seigius’s onii tieatise on logic, addiessed to Theodoie, which is 
unfoi innately impel feet, a tiact on negation and affirmation, a 
tieatise, likewise addiessed to Theodoie, On ike Oateses of the Uvi- 
iie/se, accoiding to the vieits of At istotle, skomng lum it ts a ciide , 
a tiact On Genus, Syeacs, and Indtnidmlittj , and a thud tract 
addiessed to Theodore, On the Adion and InflncncB of the Moon, 
evpLinatoiy and illustiatne of Galen’s Ilepi Kpiolyun ypepm, bk 
111 ,'’'nitli a shoit appeiidiv “On the Motion of tlieSun ” Here 
too ve find pait (sections 11, 12) of lus veision of the Ats Giam- 
imtica of Dionysius Thiax, a laigei portion (sections 11 20) being 
contained in But Miis Add 14620 (Wiiglit, (fatal, p 802)^ 
There is a scbolion of Seigius on the teim axym in But Mus 
Add 14660 (see Wiight, Gatal , p 1162) In bis capacity of 
physician, Seigms tianslated part of the woiks of Galen But 
Mils Add 14661 contains books VI viii oftbetieatiseDciS’MnphmiOT 
Medicaimntonm Tainjtetamentis ac FaciiUatiius (Vfnghi, Gatai , 
p 1187),® addiessed to Theodore, and in But Mus Add 17156 
theie aie tinea leaies, two of which contain fiagnieuts of the Ats 
Mcdm, and one of the tieatise Da Almentmim Faoultatibus 
(Wiiglit, Catal , p 1188) ® As one of the cleigy, lie wasted his 
time in making a translation of the works wluch passed undci the 
name of Dionj'sms the Aieojiagite^® But Mus Add 12151^^ eon- 
tams this version with the intioduction and notes of Phoeas bai 
Sergius of Edessa,^^ a iviitei of the Sth century, as appears fiom his 
citing Athanasius II and Jacob of Edessa In But Mus Add 
22370 ^Mie find Seigius’s own intioduction and the commentaiy 
of a latei wutei, Theodoie bai Zaiudi 

Paul of It Soiguis was the Piohus of the Monophysites, then Ma'iia. was 

Callini Paul, bishop of Callimeus (ai Eakknh),’-® who, being expelled fiom 

ous his see m 519, betook himself to Edessa and theio devoted himself 
to the task of tiaiislating the woiks of Seveiusinto Syiiac We 
know for ceitain^® that lie edited veisioiis of the coriespondeiice 
of Seieius and Julian of Halicainassus on the coiiuptihility oi 
incoiiuptibihty of the body of Chiist, with a discourse of Seveuis 
against Julian , of the ti eatise against the Additions oi Afipandui s 
ot Julian,!® and against the last apology of Julian^® , of that against 


wsiding at Uie Peisian oouit, wliere lie tiaaslated into Greek a bulorj of the 
kings of Persn , see J3 0 , lu 1, 87, note 6 , Renan, Re PMosophm Pe? ipatetiea 
apiid £i/i 0i>, 1S52, pp 2-1 25 ^ BO, in 1, 147 , Renan, op ut , p 20 

2 tyright, Catal , p 3154 sij , comp Renan, op ci{ , p 25 iq , Jotirii Asiat 
lSo2, 4th seues,, lol M\ p 310 i(; 

3 There is a tnginenfc uf the hutgogc also m But Mus Add IMS (J7riglit, 
CatiiliP 73S) 

4 la their vticanMS oliiu (Cnta! ,w SOn, Ko vi) tins translation iswiongly 
asoiihed to Jacob of Edessa, who oonld liaidly hue been luoie tliaii a boy at 
the time when the MS in the Bi itish Museum was to ansaibed Besides, the vei 
Sion is not m las sijie The Pans MS Aneien fowls 161 intuinllj icpeats this 
mistake (Zotenbcig, Catal , p 202) In CcUul Bill Bald Medic , cod c\cvi , 
it IS likewise criimcausly attubuted to Honam ibn Ibhak (ooinp Renan, Be 
Bhlos Pciipat ap .81/1 os, p 34, note 3) The Berlin MS Alt Best 3b contains 
as No 7 a tie itise of Sergius 011 the Cateqar es addiessed to Philotheiis 

s Edited by Lagaule, Anal Sgr ,p ISi sq , see V Ryssel, Uebet den Uet 
Intnchnjyerih d bgt Vehrset iingm gnechsehet Elossder, part 1 1880, wait 
11 1681 In pait 1 p 4 Piofassoi Ryssel speaks of this vcjbion as “ein Meistei 
weik dor Uebms6l,iutigskiinst", n>d in part 11 p 10 he says “D’o Ucbei 
betzung dtr Silinft irepl Kierpov schliesst sicli aufs engste an den Text dcs 
gneeliischcn Oiiginales an D.isa wn desbalb diese iJebeisetznng als einc im 
bestui Smiie wortgetreue bereiclmen koiuien, ziegt schon emo VeiglcicUuiig 
mit del latemisclien Beaibcitmig des Apiileius von Madnnia ’’ Tins opinion 
senes to lectily the judgement of Ibn Abl Osaibi'ali (1 204) that Seigins was 
only a nicdioeie tianslitoi, and that his woik needeil levibion by the Intel 
Ilonam ibn Ibhrik 6 bee Sacliaii, Insdita Syt , pp 101 126 

7 This idfiiitilication is due to Meix, ‘ioe Dumysii TJuaas Ais Giammaim, 
ed Ulihg, p xlir <iij Mu \ lias tieated of an old, but ludepondeiit, AimBnian 
veisioii in the s line book, p liai sq 

8 See Max's uitielo mZ D MG, xxxix (1886), p 237 sq 
0 See Saehau, I tied tn/t , pp SS 04 

m See Piothmglum, bOjiIienlat inukalhp 3 u SeeWiight, CatitZ ,p 403 
31 P 0 , 1 4bB Asseiiiani eiioueoubly pLioes him befoio Jacob of Edessa 
13 See Wright, Caial , p 600 

u There are also old MfeS uf Seigius’s veisioa in the Vatican, CtooZ ,111 Nos 
evil (p 56), ccliv (p 042) Dai nebiasus states (IM Dyimt , p 168 , tiansl , 
p 99) that Sei gius tianslated into Syuao the Spitagm of the Alexandi lan puest 
and pliysiouu Am on, and added to it tw 0 books , but Stemsohneidoi (At Pat abl, 
p Ibi), note 2) says that tins is a mistake, and that the leal aiitlioi of the two 
additional liookb was the Aialne tianslatoi Mlsayawaihi oi Mlsaips The 
tiansl.itoi of the Geopoiiica, Al laluhah an Rionw/a/ir (Leyden, cod 4U Wain , 
Catal , 111 211) and joint tianslalor of the Me7dk7j oina^LS of Ptolemy 
(Leyden, eort mi Wain , Catal ,m 80), byname Soips 01 Soipln (Seigius or 
beigtmd) Ibn ar Rrmii, seems to bo a quite different peison of latei date 
1 B 0 , n 4o lie IS to be distingnibhcd from his namesake and coni empoi ary, 
Paul, bishop of Edessa, ivlio was banished to Enchaita in 022 (B 0 , i 400 411), 
mstnied to lus see iiio2()(ibu? ,p 111), ami died in the following yeai wlieitas 
Paul of Callmicus wis woikmg at Bilessa m 52S (seo p 83S infm) 

18 Ihanks iupaittoaiioteattlieeiuloftlod Vat cxl (Catal ,m 223, comp 
B0,Uc eit) I 

17 Gompleled m j 28, Cod \at cxl , But Mus Add 17200 (Wright, Catal, 


18 Cnd Vnt e\l Bill If us Add 12I5S (Wught, Ccdal.p 556), dated 688 

19 But Mus Add 12158, 


the Mamcliees , and of the PhilalctJics Piobably by him aie the 
older taanslation of the Honnhsc Uaihedt ales and tliat of tli e coi i e 
spondeiice of Seigius Giammaticus and Seveius legaiding the doc- 
tune of the tw'o iiatuies in Chiibt,--’ |ios&ib]y, too, tlie tiaiislatioii 
ot the tieatise agamst John Giainniaticiis ot Cm&aiea-^ and of soiiio 
othei xvoiks which aie known to us only bj a few Scatteied cita- 
tions Hence he is called by the Jacobites McpliashsUtldm dha- 
IJitthdlhe, “the Tianslatoi ot Books 
This seems the piopei place to make mention of a most impoitant Ciiil 
though anonjraous woik, the tiaiisktion of the so called Cii'iIZmso/ 
Lavs of the Fniycsois Constmtuie, Theodosius, mnl Leo, wlndi lies the Em- 
at the loot of all subsequent Chiistian Onental legislation m ecclesi pacts 
astical, judicial, and pnxate matteis The Syiiac veuion, made 
fiom a Gieek oiiguial, exists in two manuscripts,-’' the oldei ot which 
undeniably belongs to the eailier pait of the 6th centiiiy The w'oik 
itself appeals, accoiding to the icseaiclies of Bums (op cit , pp 
318 319), to date fiom the time of the empeim Basiliscus (But 
Mus Add 475 477), who was afavouiei of the Monojihj sites , the 
Syiiac tianslatioii is ascribed to a Monopliysite monk of Mabbogli 
01 Hieiapohs , p 155) The Pans MS piobably repiesents 
a Hestoiian revision of the 9th or 10th century at (Baghdad) Bagh 
dadh [ibid, p 166) The oldest MS of the secoiidaiy Aiabic 
version is elated 1352 {ihid , p 164), but it has been tiaoed back 
to the time of the Nestoiiun lawyer Abu T Faiaj 'Abdallah ibii at- 
Taiyih (who died 1043), whethei made by him or not [ibid , p 177) 

It Delongs to the same class as the London Synao, but is based 011 
a bettei text, such as that of the fiagmeiit 111 But Mus Add 
18295 {ihid , p 172)-® Of the sccondaiy Aimeiiiaii ti'inslatioii 
the same is to be said as of the Atabic The oldest MS of it dates 
fiom 1828, but it piobably goes as fai hack as the end of tlio 12tli 
centujy (ilnd, p 164) The Gooigian veision, oi wluch them is a 
MS at St Petorsbuig, is most likely an ollshoot of tlio Aunciuan 
Another scholai, besides Seiguis, ivhom 'AWul islio' w 1 oiigly chums Aliu 
as aNostoiian isAhu*dh’emmeh, mctiopolitau of Taghiitli (Tehiit) dli’onimeh 
He appeals, on the confiaiy, to have been the head of the hlono 
physites m the Peisian Leintoij Accoiding to Bai IIebi.vus,-“ lu, 
was appointed by Chustojihei, catholioiis of the Aniicmans, to be 
bishop of Beth 'Arbaye,®® but was piomotcd by Jacob Buulc'ana in 
559 to the see of Taghiitli, wheio he ouUnied many puosts ami 
founded two mouasteucs Among lus numcious coiivoits fiom 
lieatheiiisni was a youthful nioinbei of the loyal l.nnily ol Peisia, 
whom he baptized by the name of Geoigo This excited the angci 
ol Khosiau I Aiioshaiwan, who oideieu tho bishop to be liLlicadcd 
(2d August 575) As a wiitei Ahu dh’ommuli seems to hav(' been 
inoio ol a philosophei than a theologian lie wioto agaiiisl the 
Peisian piiesthood and against the (Jieok philosophei g, a book ot 
deSnitions, a tieatise 011 logic, on fieewill in two discouises, on 
the soul and on man as the nuciocosm, and a tioatist' on tho com- 
position ot nun as consisting of soul and body ® Ho is also mou- 
tioued by latci anthois as a wutei on giammai ® 

Somewhat bcfoio tins time a monk of Edessa, whose iiaiiic is 1111 Auoiij 
known to us, tued lus hand at tho composition ol a tiiputito lus iiiniis 
toiieal 1011101100 , ’■‘—a lustoij of Constantino and lus lliiiv ‘■ous, ,111 liistoinal 
account ol Eusebius, bishop ol Komo, and his sulloi mgs at tho hamls i oniaiK-es 
of Julian the Apostate , and a liistoiy ol Jovian 01 , as tin' Oiumtals 
usually call him, Jovmiau, niuloi Julian and diiung lus on 11 leigii 
The whole piupoits to bo wuLton by one Aploils 01 Aiilol.'uis (Apol 
linaiius ?),du oIhci.il at the coiutof Jovuu, at the loquosi ol kVliluir'], 
abbot of Sndiuu (?) MrihO/a, with a view to the conveisiou ol tlic 
heathens All thico paits coiilniu but a viny small ipiaulity ot 
liistoucal facts 01 dates, and deal in tho ginsscsl cxaggei alums ami 
inventions Yet tho Syiiac stylo is jmic, and we gain Ironi tho 
book a good idoa ol the w'ay ui wdiich tho auLhur’s cnuntiynum 
thought and spoke and acted Tins lomanco has lieon jniblishcd by 
Hoffmann,'*'' and Kuldoke has given a lull account ol it, with an 
abudged tianslatioii, in ZDM G , xxvui p 263 si/ He jdaces tho 
time of coinpiosilion hotweeu 502 and 532 It is ciuinus to Inul that 
this lomanco must have been known in an Auilne tuiisLitiou to tho 


26 Tlwie is a longextnet fiom Uiis woik m Cnd Vat, cxl (iW(t7,iii 232) 

21 Blit Mub Add 145119, dated 5i,‘l, Cyii Vat cxlu .dntul 070, ixlm , dated 
561 , ccivi 

22 But Mus Add 17104 23 Rut MU', Add 17210 11, 12157 

21 Comiiaie, tm cxaimdc, Wfixslit, Cukl , p i.jdj Tim tuinslatiou ol tlui 
Ociweliin is the wmk, not <d’ 1‘anl ol Callimeus, hut id an iddioL I'uitl, who ext 
ciitcd il In tlio island ol Cypius (see p Ml tiijta) 

25 The passage ipudcd by Assuunin (R I) , 1 400, note 2) seems, liowi'vei, in 
confound lum intti lus namesake id Edessa 
28 R 0 j m 2b7,no1e 0, 278, Sib ST', lid eid 2, eomp IJimis and Hneliau, 
S)/nsc7i liomni /us Jli 1 Mdtuch, IbbO, ]>p 17fi ISO 

27 But Mn» Add 11028 (Wnglil, (It/u/.p ITT), and Pans, Huppl 'iSCZolen- 
eig, Catal , p 75, col 1, No 40) Q’lm text oi the ioimei was Hist published 
yLand(A?iruZ ,Sv» ,1 30lil),witliaj,iliiitianslnli(iii Jinihlmiubeeiudited 

antUi an slated, along with the Aiahie and Ai nu man veisunis, with tiauslatioim 
and a leanicd appautiis, hy Bums mid Eaeluiu, 011 i it, 

28 Wnght,C«/a?,p 11S4 ^ 

20 Chtoti Ecikt ,11 (10 , comp n 0 , 11 41 4, ji! 1, 1‘I2, nolo 2 
8« B.1 'aiteyS, tlic disli n I hetweeii N isilus and the 'I’lgi is ’ll R f) , 111 1, 192 
f Ot tills last pait IS extant m Bill Mus Add llii20 (Wiiglit, Cidiff .p b02) 
^ See BO, in 1,25a, note 2 v o , .1 

34 Coiitaiiu'd m But Mus Add 14011, fl 1 11], a M,S of Urn Idli eeiilun 
3® Mmtm det Abtwmge, 13b0 
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lustouan at Tabari, 'n lio ti eats it as a genuine bistoi leal doeument ^ 
Tiom lum it lias passed to tlie Kamil of Ibn al Atbii, i 283 sq , 
and the AHibai al Bashai of Abu ’1 Fida {Hist Anteidamica, ed 
Tleihcliei, p 84) Ibn ‘'iVadih al Ya'kiibi seems in his Annals” to 
have diawn fioni the same soiiiee, though independently of at 
Tabari, and so also al-Mas'hdi, Miuuj acUi JDliaJuib, u 323 Bai 
llebueus has also made some use of it in his Ohoniyon, ed Biuns 
and Enscli, pp 68 69 ITo doubt, too, it is the uoik attiibuted by 
'Abhd isho' to the grave ei tlesiasiical histoiian Soezates, nho, as he 
siys,^ viote “a lustoiy of the emppiois Constantine and Jovmian ” 
AnotiiPi, but much infeiioi, romance, of which Julian is the hero, 
IS contained in Cut Mus Add 7192, amanuscnpt of the 7th cen- 
tuiy It has been edited by Hoffmann, op tit , pp 242 259, and 
tianslated by Nuldeke, ZD MG, xwiii G60-674 Y'e shall not 
bo fai wioiig in assigning it lilcewise to the 6th century, though it 
IS probably ratliei latei than that just noticed 
Choiii Of real histoncal value, on the contrary, is the anonjmous 
con Deles Chroniton Bdessenum, fortunately pi eserved to us in the Vatican 
seiium MS clxni ,■* and edited by Assemani in i> 0 , i 383-417 Theie is j 
an English tianslatiou of it in the Jouin of Sacied Lit , 1864, vol 
V (nev sei ), p 28 sq It begins with A Gi 180, but the entires 
aie very spaisc till we leach A Gi 513 (202 A n ) The last of them 
refers to the year 640, about w'hieli time the little book must have 
been compiled The author made use of the aichiies of Edessa 
and othei documents now lost to us, as well as of the Ghonitle of 
Joshua the Stylite (see above, p 832) In religious matters he is 
not a violent partisan, noi given to the use of harsh woids, a thing 
to bo noted in tlie age m which he lived 
John of Another wiitoi ot fiist-iato importance as a historian is John, 
Asia 01 bishop of Asia oi Ephesus, “the teacher of the heathen," “the 
Ephesus oveiseei of the heathen," and “the idol bieaka,” as he loves to 
style himself® He was a native of Amid,® and must hare been 
boin caily in the 6th centuiy, according to Land about 505 He 
was oulaiiied deacon in the convent ot St John in 529, when he 
must have been at least twenty years of age ’’ In 534 the terrible 
pestilence of the leign of Justinian broke out, and_at that time 
John was in Palestine,® hanng, doubtless, fled from Amid to avoid 
the peisecution of the Monopliysites by Abraham bar Kfli (*) of 
Telia, bishop of Amid (fiom about 520 to 546), and Ephiaim 
bai Appiaii of Amid, paliiaioli of Antioch (529-544), “a much 
woiso peiseoutoi than Paul oi Eiiphiasius "® In 535 wo find him 
at Constantinople, wdieie in the following year, according to Bar 
HebrEBUs,^® he became bishop of the Monophysites in suctession to 
tlie deposed Antliinius Be this as it maj^, he was ceitainly le- 
coivod with gieat favoiii by Justinian, whose fiieiidship and con 
fulence he enjoyed foi tliiity yeais, and “had the administration 
of tlie entile leveiiues of all the congiegations of the believeis 
(i c , the Monophysites) in Coiistantiuople and eveiywheie else 
"Wishing to loot out lieathemsm in Asia Minoi, obviously foi 
political as well as religious reasons, the empeioi appointed John 
to bo Ills nnssionaiy bishop In tins task ho had gieat success, 
to winch lus faithful fiiend and fellow -labour ci for thiity-five years, 
Deuteiius, laigely oontiihiited He mteiested himself, too, in the 
missionaiy efforts of Julian, Theodore, and Longinus among the 
N Libians and Alodaii In 5 46 the empei oi employed him in seaich 

ing out and putting down the secret practice of idolatry in Constan- 
tinople and its iieighbouihood i® Altei the death of Im pation the 
fortunes of John soon undeiwent a change Bk i of the thud 
pait of lus Histoiy commences with the peisecution under Justm in 
571, in which lie suflered impusonment His fiieiid Deuteiins, 
whom ho had made bishop of Cana, was also persecuted, and died 
at Constantinople Fioni tins time foi w aid John’s stoiy is that 
of his party, and the evidently confused and disordered state of Ins 
Ilistoty IS fully explained and excused by lus own words in bk ii 
50, wlicio he tells us^® “that most of these lustoiies were written 
at the very time wlicn tlie peisecution was going on, and nndei the 
difficulties caused by its piessuie , and at was even necessary tliat 
fnends should lomovc the leaves on which these chapters were in- 
sciibod, and eveiy othei paiticle of wilting, and conceal them in 
vaiious places, wlieie they sometimes lemaiued foi two oi thioe 


1 Al 'riiban, Annales, i SdO sq , see Nolcleke, tnZ D jST 1? 201-292, and 

QcsckwUs der Vm %r und Amber sur Znt dee hamiiden, p 69 sq 

2 Ed lloutsina, i 182 183 3 5 0 , ra 1, 41 i See CaU , iii 329 

® See AocZes Hist , ed Cureton, bk li oli 4 and bk m cb Sb , Land, Anecd 
Syi , il 25(i, I 25 8 J? 0 , ii 83 , Bai IlebMus, Chron Eedes , i 195 

r B 0„ 11 , PhseiJ de 3Ia)wphysiiis, p exxv , Land, Aneci Syi , 174, 11 8, 9 

8 A 0 , 11 8) Sb s p n , ed Cuietnn, bk i cb xli , comp B 0 , ii 51 

13 Gfiron Ecole ', , i 195 n B A , ed Cureton, bk \ ch 1 

12 Ibid , bk 11 th 41 , bk m cli 30, 37 , comp II 0 , ii 85 

13 M j [ , ed Cuieton, bk ii cli 44 

14 Ibid , bk IV oil b 8, 49 53 , comp Bai Hebraaus, Clinn Pedes , i 229 How 
just lus views weie as a nnssionaiy may be seen fioiu bk iv cli 50, where ho 
says “that H was not light that to an einng and heathen people, who asked 
to be converted to Ohiistianity and to leain the fear of God, theie should be 
bent by lettei, befoio oveiytliiiig that was necess iiy for then edification, con 
fusion anil offence and the revilinga of Chiistians against Clmstians ’ 

13 jj 0 , li 85 

10 E R , ed Cmetoii, bk i eli, 17 , bk u eh 4 7 Of unjust legal proceed 
ings he oomplams in hk ii oh 41, where he loses his irpodcrreioj', &c 

W E R , ed Gurcioii, bk ii ch 11 18 Payne Smith’s tianslation, p 163 


jeais When theiefoie matters oceiured which the wiitei wished 
to lecoid, it w'as possible that he might have partly spoken of them 
before, but he had no papers oi notes bj which to icad and know 
whethei they had been desciibed oi not If theiefoie he did not 
lemembci that he hadiecoided them, at some subsequent time he 
pi obahly again pioceededtotlieii detail , and theiefoie occasionally 
the same subject is lecoided iii moie chapters than one , noi after- 
waids did he ever find a fitting tune foi plainly and cleaily arrang 
mg them in an oideily naiiative ’’ Some of the chapteis aie actu 
ally dated at various times fiom A Gi 886 (575 a u ) to 896 (585) 
The tune and place of his death are unknown, hut he canuot 
liave lived long aftei 585, being then about eight}' jeais of age 
His greatest liteiaiy woik is lus Ecclesiastical Ilistonj in three 
parts, the fiist two of which, as he himself tells us,"® embraced, in 
sue hooks each, the period from Juluis Caesar to the seventh year 
of Justin II , whilst the thud, also m six books, carried on the tale 
to the end of the authoi’s life The first pait is eutiiely lost Of 
the second we have copious excerjits in the Chomde ot Dionysius of 
Tell-Maliio^^andintwoMSS in the British Museum ^ Tbethirdhna 


foitiinately come down to us, though with consideiable lacuuie, in 
I But Mus Add 14640 (of the 7th centuiy) 3® This book is worthy 
of all piaise foi the fulness and accuracy of its information and 
the evident stimng of the author after impartiality The Syriac 
style, howevei, is very awkward and imolved, and ahounds in 
Greek woids and phrases Of scarcely less value foi the liistoiy 
of his own time is another woik entitled Biocpaphtes of EasUin 
Saints,^ men and women, contained in Bnt Mus Add 14647, ff 
1-135 ^ These hves were gathered into one corpus about 569, as 
appeals fiom the account of the combination oi the monasteiies 
ot Amid dining the persecution of 521, which was put on papoi 
in 567,®” and fiom the history of the convent of St John, extending 
fiom its foundation in 389 to 568 To these lives Land has added 
thiee moie, which aie ascribed in MSS to John, but do not seem to 
have been mcluded m this collection 

The name of Zachanas Rhetor or Soliolasticns, bishop of Mitylene Zaohar- 
in Lesbos,®® must next be mentioned, foi, though a Gieek author, ns 
lus work lias entered into the Syriac literatuie as pait of a compila- Rhetor 
tion by a Syiian monk The Ecclesiastical Eistoiy of Zachanas 
seems to have teirainated about the year 518, wheieas his Syiiac 
tiaiislator was wilting as late as 569,®® and even latei The MS 
in the Biitish Museum, Add 17202,®® cannot be younger than the 
beginning of the 7th centui}', and is cleaily the compilation of a 
Mouophisite, who used Zachanas as lus chief authoutyin hooka 
HI VI , wheieas books i , ii , and vii xii were gathered fiom difler- 
eiit somces, such as Moses of Aggel (about 550-570), Simeon of 
BCtli Atsh.im (see above, p 832), Mara of Amid (see above, p 833), 
the coi 1 espondcnce of J ulnn of Ilahcai nassus and Se\ eras of Antioch 
(see aboie, p 834), the history of John of Ephesus,®® La In a 
Syriac MS in the Yatican (Fo cxlv )®® we find a senes of extracts 
fiom this Synac work (f 78 sg ) as a contmuatiou of copious ex- 
cerpts fiom the Gieek histones of Sociates and Tlieodoiet The 
last of these, on the public buildings, statues, and other decorations 
of the city of Rome, has been carefully le edited and amiotated by 
Gmdi 

"VVe turn fiom the historians to the ascetic wniteis of this century, 
who seem to have been more prized by their covmhymen, though 
far less valuable to us And lust we mention the autlioi who is 
commonly called John Sabha®® or “the Aged," placing him here on John 
the aiitlionty of Assemani [3 0 ,i 433), ioi 'Abhd-isho' claims him Silbha 
as a Nestoiian (R G , m 1, 103) His jlonit is given as about; 


19 See Land, JoauiUb Badiof von Eplieios, der erste Syi isthe EmliMTnstonler, 
1855 A veiy useful kook 

20 ER, ed Cuieton, bk i ch 3 21 js o ^ n loo , comp pp 85 90 

22 Add 14U47 (dated 6Sb). ft 130 139 , Add 14650 (dated 67o), ft 1S9 200 
Edited bj Land, Anecd Syr , u 2S9 320 and S85 091 See also a small frag 
inent, ibid , 363, Horn Add 121o4, f 201b 

23 Edited by Cuieton, 1853 There is an English translation by E Payne 
Bmith, ISGO, and a Gerinan one by SalionMder, 1862 

24 Edited by Land, Ai ecd Syr , 11 1 2SS 

23 Anctd Syi , u 212, 1 17 , see also p 191, last two lines 

26 Ibid, 11 288, 11 3, 3 

27 lbid,n S43 362 Thatof Jacob Em de'ana(!,6id ,p 364)isnothi3, atleast 

i .1 — /. .. .1 corn mi,— 1— !,«„ ,i,« — ifciedaotior 

, P 1ST) 

.and Amd Av) " " 

at Land, Anecd Syr , lu pp xi , xii , and p 5, 1 

30 See Wiight, Catd . p 1046 sq 

31 Not a few chapteis in books vii x seem to bo derived, m part at any rate, 
ftom the second part of the Ecdesmtical History 

32 Catal , 111 253 , B 0 , 11 54 sq , Mai, Smptorum Ftteium Nova Colleetio, x 
pp XI -M\ , 232 388 The MS, which Assemani calls “peivetustus, Bynaois 
liteiib stiongliylis exaratns" (p 253), is not likely to be eailier than the middle 
of the 8th century, as it contains a woik of the patiiaioli Elias, who sat from 
ros to 728 

33 n Tesio Sinaco Mia Hescmmie di Berm, &c , from the Bmettino aella 
Commusione Aiduoloyica d% Boma, fase iv anno 1884 (Rome, 1885) It is also 
extant in a shorter forna in But Mus Add 12154, f 15ba (see Wright, CcUal , 
p 984 , Giiidi, p 236 sq ) 

34 Thei B IS some uncertainty about lus name In iS 0 , 1 484, Assemani gives 


Ooi John of Dlldita, which, he says (p 433), is a 

convent at Nineveh, on the opposite bank of the Tigus from Mosul In vol 
111 1, 103 he prints Ocfl , which he lendeis Joannes 
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550 Eis wutiiigs consist of slioit seimons oi tiaets, etelusiiely 
intended foi the tiainmg and study of monks and coenobites, and 
a numbei ot letteis 'ALbdihlio' {lot cd) says “he composed 
two volumes, besides mouinful epistles, on the monastic life ” 
They ivtie collected ^ by his biothei, w ho has piefived a biief apology, 
at the end of which the leadei inayhndacuiious example of aflected 
humility [B 0 435) ' Two slioit specimens of the stjie of “the 

spiutual old man,” ash SkiiUi at laMul, aie punted m Zingeile’s 
hlonumenta Stji , i 102 104 

Eaac of A little jiinioi to John Slbhii was the even more widely known 
Nmeieli Isaac of Nineveh,® to whom the Nestonans also lay claim ^ His 
date is fixed, as Assemam points out, by the facts of his citing 
Jacob of Serilgli and coiiesponding wath Simeon Stylites the younger 
or Thaiimastoutes, who died m 593 Accoidmg to the Aiabic 
biogiaphy, punted in 5 0 , i 444, he was a monk ot the convent 
of Slai Matthew at Mosul, and afteiwaids became bishop of that 
city, but soon lesigned his office and retried to the deseit of Skete 
in Egypt, where he composed liis ascetic woiks Accoidmg to 
'Abhd-isho' (B 0 , iii 1, 104), Isaac "wiote seven volumes on tlio 
guidance of the Spirit, and on the Divine mysteiies and judgements 
and dispensation ” Many of his discomses and epistles have been 
catalogued hy Assemani, B 0 ,i 446 460 The MS Vat cwiv 
contains the fiist half of his waitings {Catal,ui 143), and similailv 
MSS But Mus Add 14632 and 11633 ® Tho Aiabie tianslation 
IS divided into four books , the Ethiopic is natiiially denied fiom 
the Aiabic A Gieek veision was made fiom the ongmal Syuac 
by two monks of St Saba, neai Jeiusalem, named Patiicius and 
Abraaraiiis, on which see Assemani, B 0 ,i 445, and Biekell, Con 
sjiflcfiis, p 26 The only punted specimens of his discouises aie 
two m Zingeile’s kotiiumiia Syt , i 97-101 
Abraham Anothei aiithoi of this class, but of less maik, is Abiaham of 
ol Nepli Neplitai,® wdio floiiusliod towauls the end of the 6th centuiy and 
tar in the eail} pait of the 7th f Him. too the Nestoiians claim as 
tlieiis ® 'Abhd islio' speaks of “vauons woiks” of his,® but onz 
libiaues seem to contain only eight shoit discouises, the titles of 
which aie given by Assemani, BO, \ 464 They have been tians 
lated into Aiabic, and them was also a Peisian vemion of them by 
Job the monk (P 0 , in 1, 431) 

Moses of We lecoid here the name of Moses of Aggel as being one of those 
Aggil who, aftei Rabbiila, undeitook the tianslation of the writings of 
Cjnl of Alexandna into Syuac He made a veision ot the Gla 
phyta, at the request of a monk named Paphnutuis, fiom whose 
lettei^^ we leaiii that tho tieatise On Wot ship m Spud and in 
T/iiih had been already translated,^® whilst fiom the leply of 
Moses, as quoted inP 0 , ii 82 83, it is obvious that he was wilting 
aftei the death of Pliiloxenus and the cliompiscopus Polyeaip 
Hence we may place him soon aftei the middle of the centuiy, say 
fiom 550 to 570 Much latei he cannot be, because his tianslation 
of the Ilistoiy of Moses and Asyath (see above, p 826) has been ad 
nutted into the Syuac compilation that q^asses undci tliouainoof 
Zaoliauas Ehetoi (see above, p 836) 

Petei of Petei of Calhnicus (ai Eakkahi Jacobite patuaicli of Antioch, 
C'alhni 578 591,®'‘deseives mention on account of his huge contioveisial 
cus tieatise against Dtamian, patnarch of Alexandua, manusciipts of 
pits of which, of the 7tli and 8th centunes, aie extant m the 
Vatican and the Butisli Museum ^ OUiei wiitmgs of Ins aie an 
anaphora,^® a shoifc tieatise against tlie Tutlioists,®® sundiy lotteis,’® 
and a metucal homily on the Cuicifiuon of oui Loid In the 


DaliatJicnsis, 1 e , fiom ad Dahyali, aJljJI, piobably mennmg Paliy.at Malik 
ibn Tauk, oil the right bank of the Euphiatcs below ai Rikkali and Ralilnt 
Malik ibii Tank In the Vatican t'rUaloniie lie calls lura Dalutliciisis, willing, 

Iionevei, in Syrne Bui how can mean “of .ul 

DSliyah" (|,a.*Li) 7 Following the analogy of »-*CTlQ2:i^3i j 

,,4.^04^ and the liko, it ought latliei to mean “John of the 
wdli the VaiicQso Veins," oi (as m Arabic) “John 
of tho Buckets ” ' 

1 See Wiight, Catnl , p BBS, j In tlie £0 ,t 431, Assoniaiii gnos an Aiabic 
version of it fiom a Valicaii MS 

2 PoialistoftUorainSyiiaeandAiahiCjSCoCO,! 135 114, and comp Wiiclit, 

Ccii!ai ,pp_582,584,8i)0, 8(0(lsro 10) IheieHalsoaiiEtluopic vi’isinii,, lianuwl 
to/awwj itiade from tho Aiahie, see Botenbeig, Laial dcs JUSS Idhiovient 
de la Bihl Natwti , No 115, pi 134 ^ SO 414 

c ® Wiight, Ccital , pp 609, 576 

e AlsowiitteiiNahpaianclNt'phiath.beeAssciiianijCalal IW.m 119 But, 

as we can And no tiaoe of any suoli town as Ncphtai, the naino of 
may lia\ o some oth er origin 7 SO. m 1. mi not,. i 

8 Comp ue might, Catll ,u 187, Ho 154 ’ H 0 ml. 101 

V M ceccMx , BCG Mai, Senpti I ett Nova Coll , 

Ma it Amdenm dn 

I inrci, may un] Jiuh', p J3’> si/ 

13 oriUvd I?;' S^rViighl, Citfa?, p 491) 

nJ only five leavi s leinam (I’uM , in 54i 

rbM/ n A Muvum, Add 14555, is very iiiipoifoct (Wiiglil, 

Catal p 4S)) As, Guuh has shown, these two M8S me mGiolytlie (rivffht 
werahm of one codex US fl , a% S:i2 , Bai Ilcbi^eim, at on Mdes.i ^ .0 
If “ ^ n-irLl)i,nis, Chmi JTiHdet , j 257 iB B o n 77 

^ OViighl, CaM , p 951) ^ ^ 

18 tyiighl, Outd , p 1314 30 But Mus Add 14001 (Wright, Calal , p 671) 


dispute between him and Damian was involved his syncellus and 
successoi Julian, who defended Petei against an attack made upon 
him bySeigius theAimenian, bishop of Edessa, and his biothei 

Of the niimeions Festoiian wiiteis of the 6th centuiy we unfoi- 
tunately know but little moie than can be learned fioni the cata- 
logue of 'Abhdisho' Then woiks have eithei been lost, oi else 
veiy few of them have as yet leached oiii Euiopean libiaiies 

The successoi of Naisai (above, p 830) in the school of Nisibis Ahnlnm 
was his sisteis son Ahiahani,®3 who must have fled fiom Edessa of NimIhs 
with Ins uncle ®2 Hispiincipal wiitiiigs aie commentaiies on Joshua, 

Judges, Kings, Ecclesiasticus, Isaiah, the twelve niinoi piophets, 

Daniel, and the Song of Songs 

To him succeeded as teachei John, also a disciple of Haisai 2-* He John of 
wiote commentaiies on Exodus, Leviticus, and Niimbeis, Job, Jeie- Nislbis 
miab, Ezekiel, and Pioveibs , also contioveisial tieatises against 
the Magi oi Peisian piiesthood, the Jews, and (Chiistian) lieutics , 
a hook of questions on the Old and Hew Testaments , and vaiious 
hymns It the discomses on the plague at Nisihis^® and the death 
ol Khosiau I Anoshaiwan be leally by him, lie was alive as late 
as 579, in the spiing of winch veai that moiiaich died 2° 

John was followed by Joseph Huzayd,2^another disciple of Haisai,®® Joseph 
and the fiist Syuac giammaiian Of him Bai Hebneus obseives®® Hiivaya 
that “he changed the Edessene (oi Western) mode of leading into 
the Eastein mode which the Hestouaus emjiloy , otheiwise duung 
the whole time of Haisai they used to load like us Westerns ” lie 
was the inventoi of some of the Syuac signs of mtcipnnction,'’® and 
wiote a treatise on giammai and anothei on wouls that aie spoiled 
with the same letters but have diffeient meanings '*2 

Of Mai abhjs^the Eldei, catliohcus fiom 536 to 552, we have Mli- 
aheady spoken above as a tianslatoi of the Scnptiues (p 826) He ablni I 
was aconveit fiom the Zoioastiianieligion, and seems to have been 
a man of gieat talent anil veisatility, as he raasteied both the Gicok 
and Syuac languages Receiving baptism at Ileita (al-IIhali) fiom 
a teachei named Joseph, he went loi the qmiposes of study to Nisihis, 
and afteiwaids to Edessa, wheie he and liis teachei Thomas lians 
lated into Syuac the Irtuigy of Nestouus They visited Conatanti- 
iiople togetliPi, and, escaping thence at some usk of then lives, be 
took themselves to Hisibis, wlieie Mai abh.i became eminent as a 
teachei On being cboson catliohcus he opened a college at Soloiicia 
and lectiiiod theie Unluckily, ho got into coiitiovoisy, it is said, 
with the Peisian iiionaich Khosiau I Anoshaiwan (531-579), who 
banish od him to Adhaibaigau (Azoibyan) and destiny ed the Nos- 
toiian chinch beside his palace at Seleiicia Mai abha, hoivevei, 
had the teniciity to lehim to Sclciicia, was Ihiown by tho king iiito 
prison, and died theio His dead body was cauiod by one of his 
disciples to Ileita, wlieio it was hiiiiod ami a mouastoiy cieotod over 
the grave lie wiote®'^ comineiitaiios on Genesis, tho Psalms, and 
Piovcibs, and the epistles ot St Paul to the Romans, Coimiinaus, 

Galatians, Ephesians, Pliilippians, and Ilobicws , vanous lioinilies , 
synodical epistles'*®, and ecdesiastieal canons ’® In tlicse list ho 
opqioscd the qnacticu of maiiugu at least among Iho Inghei ouleis 
ol the cloigy, tho bishops and catholics What is meant by his 
“eanonos in toluni Davulem” may bo seen liom sneh MBS oi Iho 


2“ B 0 , 11 333 , B.U Ilubiaais, CVnoii Fules , i 259 
MAO, in 1, 71 Assemani woulJ scoiii to have cdiifinmiled him with a laloi 
Aliialiam of BoUi Rahlian , sco liis note, B 0 , ni 1, 6'il 
23 Tluaosccrastolioiiorensonloi Kluitifjini'liiinwiili Alnalmiu "tlioModo," 
whom b'tncon of BCili Ai sh im iiickiiaiiios “ tho lloatoi ol Batlis ’’ (JiO.i 352} 
*8 The hymn appumleil to Ncstniiin otniios of tlio Psallei niohahly inatuns 
to tins Ahiahani and not to tho latoi Ahi.iluiiu ol Hcth B ddiau (hok, Iol o\ 
ample, But Mus Add 7l5ti, f 157h), comp Bmkcll, CtiiiqiLtliiH, p 37, and 
Ilollmaiin, Opiiw Mtlor , xi , note 2 

31 B 0 , 111 1, 72 Ileip asaiii Aasomaiii wmi to have imved up lliis Jehu 
with a hiti'i John of Beth liabhin and with John 8 ttbha of Both Uaiiiuii , sco 
his aiUlitioiial notes in B 0 , in 1 , 081, 70b 
25 Bin mg the tiiiio ol tho catholics Joseph and Erekiul, fiom 552 to 07S . 
SCO Br), 11 413,433 note 2 ’ 

20 Tlie hymn lu the Nestniian MSfi of the raallci (mentioned in noto 23 
above) 13 piohahlyhy tins John and iml hy the liitei Jolm of Ihtb llabliaii, 
cniup Hollmaun s note lefeiud to ahm e Tlio nmnasleiy of liahhan Zi'klia 
ishO' C« ishn zikhri) lu Uriscii was not Iminded nil abmit 5'in, and itekh t islm' 
hiinsolf did not dm till the Umteenth yiai of Lluisiaii 11 J’aiwc/, 601, sei 
SO,m 1, 472 ’ 

To, of al Ahwa/ m Tvhri/islan ITo must notlic (■(mfimnded wilh Joseph 
Ha/Aiyil, of whom wp shall speak heieiftei (see p b ,8 tnhii) 

SBltallehueus. Mnon /-.(hs.ii 78. sijs that Joseph liri/fija was Ibe Im 
mediate sum ssin of Nnisai , but the Nestouau wiiLoi oiled by Assi nmiu(B 0 , 
111 1, 64) IS hlcely to 1)0 liettor lufm iiied Tin passage tniutud i 6 i</ , n bJ, poiiili 
m the same rtirei lion , comp also B 0 , ui 2 , ciiivxvn > i i 

2') Joi fif , (omp B 0,11 107 

30 Boo Wiight, , p^ 107, Old 2 Ashcaumi (B Q , in 1, (, l, col 2) has iiiis 

tiaiislatcd the woids fciu wWb Comp llollmaim, 

OjiKv Hes/or , vlii . xi 31 Rmhn, ilojal Tahiai y, Bachau 220, 4 

n Uai llchians, (FnvtHrtntmmatualet, ed M lUm n V 7 
» I’lopcily Mfufi) ahha, Imt wc sli ill wide Mai ahhd 

31 rioliahlythcsamowlioisnientioncdaimmKhisdiseiplesmJib ,11 112 and 

some of whoso wi dings me ramnoated by 'Abhd wlm' m B fl , in 1, bi , ’ 

* b<yAhidisho'inBf;,ui l,36.lmtiiiBu( Mils Add 7lbl’tlmb(iiiH enuuk 
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Psalter as But Mus Add 7156^ and Munich, cod Sji 4 [Onent 
147) " H} mns of Ins aie aKo e-ctant ® 

Undei Mil abha flounshed Abiaham of Kashhar (al-lYrisit), dis 
tinguished foi his acquaintance imli philosophy and foi his ascetic 
viitues He intioduced ceitain lefoims into the Peisian inonas 
tenet Aftei living foi some time in <t cave at Hazzah,^ he betook 
liimself to Jeiiisalpiii and thence to Eg}pt Ectuimng to Ins old 
haunt, lie led the life of a heiinit foi thiity vears, tiavellnig into 
the fai noitli as a missionaiy He died at Ilaz/ah, hut his body 
uas secietlj lemoved to his natue place Kashkai He mote a 
tiaatise on the monastic life, -which was tianslatcd into Pei&ian hv 
his disciple Job the monk ® 

He must, it would seem, be distinguished from anothei Abiaham 
of Kashkai, who liied about the same time, and with whom Asse 
mam has confounded him ® This Abiaham was a student at HisiLib 
under Abiaham the nephew of Naisai Thence he went to Ileita 
(al Iliiali), wheie he conceited some of the lieathcn inhabitants, 
visited Egypt and Mount Smai, and finally settled doTva as alieimit 
111 a cave on Mount lAa, neai Nisibis, wheie a gieat numhei of 
followeis soon gatheied about him and a laige monastery was built 
He intioduced stiictei rules than heietofoie among the coe-nohites ^ 
His death did not take place till tow aids the end of the ccntuiy ® 

Theodoie, bishop of j\Iaiu oi Mtiv, was appointed to this see by 
Mai abln in place of David, whom he had deposed, about S40 
He seems to li^ive been much addicted to the study of the Aiisto 
teliaii diilectics, since seveial of the tianslations and treatises of 
kSeigius of Eaa'ain aie dedicated to hun ® Among liis own woiks^'’ 
tlieie is mentioned “ a solution of the ten questions of Seigius ” He 
also composed a commentaiy on the Psalms and a metneal histoiy 
of Mai Eugeuius and lus companions, who came fiom Klysma and 
intioduced asceticism mto Mesopotamia about the begmmng of the 
4th centuiy MTiat mav have been the contents of the “lihei \aiii 
aigumenti” which he wiote at the request of Mai abha himself it 
13 liaid to guess, in the default of any copy of it 

Tlieodoie’a hiotliei Gabiiel, bishop ot Hoimizdsliei,’^ is stated hj 
'Ahlul ibh5'’> to have wutteii two contioveisial books against the 
Maiiichees and the ChahlEeaiis (astiologeis), as also about 300 chap 
teis on vauous passages of Soiiptuie which needed elucidation and 
explanation 

The successor of Mfii ablia in the see of Seleucia was Joseph, m 
652 He studied medicine in the "West and practised in Kisibis, 
wheie he lived in one of the convents Ha-viug been intioduced 
by a Pei Sian noble to the notice of Khosiau I , he cuied that monaich 
of an illness, and ingiatiatod himself with him so much tliat he 
favomed his appointment to the oftice of catholicus Of his strange 
pianks and oiuoltiea as aiclibishop some account, doubtless highly 
colouied, may be lead m B 0 , lu 1, 432 433, and Bai Hebiseus, 
Uhl on Eulcs , 11 95 97 He was deposed aftei he had sat foi tliiee 
yoais, but he lived twche jeais longei, dnung which time no sue 
cossoi was apiiointed He pi omulgated tw’enty-thiee canons, and, 
accoulnig to Elias, bishop oi Damascus (893), aftei his deposition 
drew up a list of lus piedeoossois in the dignity of catholicus, 
wheieui ho ivould seem to have paid special attention to those who 
had slnicd the same fate with himself At least Bai Hehifflus^'’ (pei 
haps not a quite tiustwoithy witness in this case) gives cunency 
to the cliaige of Ins having foigcd the consolatoiy epistles of Jacob 
of Nisibis and Mai Ephraim to Papa of Seleucia on lus deposition 

A little latei in the centuiy, undei the sway of his successoi 
Ezekiel (a disciple of Mar abha and the son in law of his piedecessor 
Paul), 667 580,1^ tlieie flounshed Paul the Peisiau,^® of Deishai or 
Dcishalu,^^ a cmntiei of Khosiau I Anosharwan Ho is said by 
Bai Ilebiceus to have been distinguished alike in ecelesiastical and 
plulosophioal loie, and to have aspned to the post of metiopohtan 


1 Eoqen, Calal , p 12 

2 Veiseirhvus d oneni JIandsilvnften d % Eof u StacdsBiU ,La ,x> HI 

8 SeoDiokell, Conspectus, p 37, and comp But Mus Add 17219, f IbACbeg , 
Glory to Tim, Laid, Iww good Thou, art f) 

i A village near Aibel or Iibil, in H&llniyabli 

H BO, m 1, 165, col 1, 431 , iii 2, dccclrsm 

8 Comp BO,m 1, 154, note 4, with Hofiinaim, Auemie , p 172 

7 13 0 , 111 1, 03 8 See Hofllimn, he cit 

8 See But Mus Adel 11068 (Wright, Catal, p 1154), Renan, De Fhdosopha 

Be) ipat up Stjros, p 20 lo B 0 , iii 1, 147 

11 bee B 0 , m 1, 147, note 4, and 633 , in 2, dccolxn , Bai Hehiffius, Clmn 
Fjiiles , 1 85, with note 5 , lloffiiiann, Auszuge, p 107 If the poem mentioned 
by Assoinani (B 0 , ni l, 147, note 4) leally speaks of Abiaham of Kaslikar and 
still more of Bibhai of Nisibis, it must be of hiei date, and Hoffmann isincliiied 
to asciibe it to Geoige Waun, a water of the IStli centuiy (see A iisziiye, p 171, 
note 1327) 

12 A (ouuptionof Hoi mi/cl Al dasher, still fnithei shortened by -the Arabs 
into Iloimus’ui It IS identical with Sulc rl Aliww, oi simply al Ahwar, on 
the liver Kaiiln See Noldcke, Getclt 0 Puseru AialM.t,p 1‘), with note 5 

13 B 0 , 111 1, 147 

li Ilnd , in 1 435 Elms bai Shiinyii cites lus “ synod”, see Bai Hebraius, 
Chi on Pedes , u 00, note 1 

ifi In lus Namoumon, quoted by Assoraani, B 0 , in 1, 431 

38 Chion licks, II SI 

17 See B 0 , 111 1, 435 430 , Bai Ilibiaius, Clmn BIcJes , it 07, 103 

18 B 0 , 111 1, 489 , Renan, Be Philos Pei ijwt ap l>iiros, pp lb 22 

19 a place not laiowii to the piesoiit wntei 

89 See Noldeko, Gfisrfi «! Persei v AmUr,p Ib0,iiote3 

21 Chi on JlcoicSjh 97 


bishop of Peisis, but, being disappointed, to Imie gone oier to the 
Zoroastiian leligion This maj oi may not be tiue , but it is cei 
tain that Paul thought moie of knowledge than faith, foi thus lie 
speaks^ “ Scientia enim agit dc rebus pio-vimis et mauifestis et 
qme sciii possunt, fldes aiitem de omnibus mateins qufe lemotm 
sunt, neque conspiciuutm neque ceita latioiie cognoscuntur Hebc 
quidem cum dubio est, ilia autem sine dubio Oimie dubiura dis 
sensionem pant, dubu absentia autem uiianimitatem Scientia 
igitur potioi est fide, et illani picS hue eligendum est " Bai 
Hcbr$us speaks of Paul’s “admiiaWe intioduction to the dialectics 
(of Aiistotle),”-^ by which lie no donht means the tieatise on loaic 
extant in a single MS in the But Mus It has been edited, with 
a Latin tiaiislation and notes, by Land 

About this same time Assemam places the peiiodeutes Bddh, who Bodli 
lb said to have had the cliaige ot the Cliiistiiins in the lemotei dis 
tiicts of the Peisian empue as fai as India Among lus wutings aie 
siJeeified “diseouises on the faith and against the Maniclioes and 
Marcionites,” as well as a hook of “Gieek questions,” piobably 
jihilosopliical, healing the strange title of Jlcph Illgln ^ All these 
have pnished, hut his name will go down to i emote postenty as 
the tiauslator into Synac of the collection of Indian tales com 
monly called Katilah and. Lmmh Of tins woik a single copy 
has come down to oui time, ^ueseivpd in an Oriental libiaiy A 
tianseupt of it was fiist piocuied by Bickell,-*’ who, ni conjunction 
■with Benfey, edited the book (Leqisio, 1S76) , and since tlitn thiee 
additional copies of the same oiiginal hpve been got by Sachau 
That Bodh made lus Syiiac tianslatiou fioman Indian (Siinskiit) 
oiiginal, as 'Abhd isho' asseits, is wholly unlikely, he no doubt 
had befoip liim a Pahlavi or Peisian veision 

Just at this peiiod the Nestoiian Chuicli lan a gieat risk ofllannana 
disiuption fiom an internal schism Haiiimna of Ilcdliaiyabh, of He 
the successoi of Joseph Huzaya in the school of Hisibis, who had, dhaiyabh 
it is said, a following of 800 pupils,*^ had daied to assail the doc 
tnnes and exegesis of Theodoie ot Mopsuestn and to follow in some 
points those of Cliiysostom He commenced his woik at Kisibis, 
under the metiopolitan Aha dh’abhu(lii),94 by publishing a levised 
edition of the statutes of the school Dmnig the time of the 
cathohens Ezekiel (667-580)^'’ he hiought forwaid his theological 
views, winch weie condemiiecl at a synod held undei the next 
eatliolicus, Islio' yabh of Aizon (581-695),®'’ and at aiiotliei synod 
piesuled ovei by his successoi, Sabhi-isho' (596-604)“ On the 
death of this lattei a stiuggle took place between the iival factions, 
the oithodox Kestoiians putting foiwaid as then candidate Gregory 
of Tell-Besme ,®8 bishop of Kisibis, whilst the otheis suppoited 
Giegoiy of Kashkai, a teachei iii the school of Mrilioze oi Selik 
(Seleucia) The influence of the Peisiaii couit decided the matter 
in favoui of the lattei, who was a peisona giata, m the eyes ot the 
queen Shiiin and hei physician Gabuel of Sliiggai (Sinjai),*'^ a 
keen Moiiopbjsite, who natuially availed himself of tins ofipoi 
tumty to haim the iival sect of Clnistians Gregory was not, 
liowevei, d jjartisan of Hannana, but an oithodox Kestorian, as 
appeals fiom the account gnen of the synod ovei which he pie 
sided, by -tthich the Nicene weed was confiimcd, the comment- 
aues of Theodoie of Mopsuestia appioved, and the memoiy and 
wutings of Bai-sauma, vindicated against Ins assailants lie died 
at the end of tlnee jeais (607), and the aichiepiseopal see lemained 
vacant till aftei the niurdei of Khosiau II Panvez in 623, duung 
which time of peisecutiou Babliai the aicliimandiire distinguished 
himself as the leader and gmde of the Nestoiian Chinch In the 
oveithiow of Khosiau the oppressed Nestorians boie a pait, inoie 
especially Shanita^® and Kmta, the sons of the noble Yazdm, who 
had been the diieotoi of the land tax of the whole kingdom and 
had amassed an enoimous foitune, winch the king confiscated 
To letuin to Hannana, his woilcs, as enumeiated by 'Ablid ishoV® 
aie— commentaiias on Genesis, Job, Psalms, Piovei bs, Ecclesiastes, 
the Song of Songs, the twelve minor prophets, the Gospel of St 
Maik, and the epistles of St Paul , expositions of the (Kicene) 
cieed and the lituigy, on the occasions ot the cclebiation ot Palm 

22 In the Piefaoo to his Logie, as tiaiiskteil by Land (see note 2S below) 

23 Ohron Eedes ,u 97 24 Add 14000, f E5b , see Wright, Catal , p 1161 

25 Aiiecii Syr , iv , Sjr text, pp 1 o2 , tiansl , pp 1 30 , notes, pp 99 113 

26 B 0 , Id 1, 219 

27 Assemam, Zoo eit , note 1, proposes to read Aleph MelUn, “the Thousand 
Woids tmblhpliMiginis inoicbkely to be a conoption of some Gieek i\ord 

28 The Synac title keeps the older forms Kablagh and Damnagli 

2 a Gottingen, nmveisity library, MS Onent 18d 

30 Berlin, Rojal Libiary, Saehnu 139, 149, 150 

81 See Keith Palconei, Kaltlah and Dmnali, Iiitiod , xhi sq 

32 B 0 , 111 1, 81, note 2. 437 33 lOid , ui 1, 84. note 3 

34 -ffiio ivas piohahly, theiefore, the immediate piedecessor of Gregoiy (596) 

35 B 0 , 111 1, 83, at the end of the first note 36 jm ,11 418 , m 1, 485 

37 Jhid , 11 415, 111 1, 108 Bar Hebiseus, Clmn Eccles , 11 105, note 3 

38 JJ 0 , 11 415 , 111 1, 82, 441 

39 Not armaiwmis, as Assemam translates Bemaya 

eo BO ,11 416, 111 1,449 We need not believe the statements of Bar HebiiEus, 

Ohron Fades, u 107 

41 See B 0 , 11 404 406, 41(), 472 , Bar Hebisens Clmn Fades , 11 100 , Noldelce 
Geseh d Pei sent Araber,V 358, in the note, Hoffmann, Aiiseuge, pp 118121 

42 B 0 , HI 1, 452 43 See B 0 , m 1, 471 

44 See Hoffmann, Aiimqe, pp 115 121 , Noldeke, Gesch d Perstr « Arabm 
p 383 To Yazclin is asciibeda hymn whieh appeals in Nestormii Psalters, 
e g , Wiight, Catal , p 135 , Zotenheig, Catal , p 9 4:. 5 0 , in 1 , 88 84 
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Sunday, Golden Triday,’^ logations,^ and tlie invention of the 
Cl OSS , a discouise on Palm Sunday , and vaiious other wiituigs in 
which he attacked the teaching of Theodoie of Mopsuestia, and 
which the chuich thciefoie placed on its mdc3, npthgatoizm ® 
Joseph of The doctunes of Haniiciiia found a naim champion in Joseph of 
Hazza Hazza (Aibel oi Iihd),'* with whom Babhai the aiclmnandiite 
entei ed into conti ovei sy ® He is said to have composed some 1 900 
tracts, of which 'Abhd isho' mentions about a dozen as “piofitable,” 
whence we may conjectme that the rest weie moie oi less deeply 
tinged w itli lieiesy The duel of them aie— on tlieoiy (oi specula 
tioii) and piactice, the book of the tieasmei, containuig the solu 
tion of abstiuse questions , on misfoi tunes and chastisements , on 
the leasons of the piincipal leasts of the chnich, the hook of the 
histones of the Paiadise of the Oiientals, containing many notices 
of ecclesiastical liistoiy , an exposition of the vision of Ezekiel and 
of the vision of St Giegoiy, of the book of the meicliaut®, of 
(pseudo )Dionysius (the Aieopagite) , and of tJie capita scmivtias or 
heads of knowledge (of Evaguus) , besides epistles on the exalted 
cliaractei of the monastic hie Joseph appeals to have been made 
a bishop in Ins lattei days, and to have taken the name of ‘Abhd 
isho' , at least a MS in tie India Office (No 9) contains ? tiact 
on Zeca iv 10 (f 241b)| and thiee senes of questions addiessod 
by a pupil to his teachei, by “Mai 'Abhd isho', who is Joseph 
Hazzaya ” (f 293a) 

Isho' ^ The successoi ot Ezekiel as catliolicns of the Nestoxians was 

yabli I Isho' yabli of Aizon, '5S1 SDo ® He was a native of Beth 'Aibayo, 
ofAizun educated at Nisibis midei Abi aham (see above, p 83G), audsuhse 
qiiently made bishop of Aizon {’Aproi'iji'i}) Pic managed to iii- 
giatiate himself with the Peisiaii monaich Hounizd IV (579 590), 
by whose influence no was laised to the aicliiepiscopatc , and ho 
contmued to stand in faroui witli liis son and successoi Kliosiau 
II Paiwez, as well as with the Gieek empeioi Mauuce Doubtless 
both found the Chiistian aichbishop a convenient ambassadoi and 
agent in public and pm ate affaus, foi Mauuce Pad gucu his 
dauglitei Maua in mauiage to Khosun ® He was also a fneiid of 
the Aiab king of IIBitiL (al Hiiali), Ahii Kahns Nu'man ibn al 
Mundliii, who had been convcited to Cliustiauity, with his sons, 
by Simeon, bishop of Ileita, Sabin islio', bishop ol Lashom, and tlie 
monk Isho' zikha On a pistoial iiiit to tins pait of bis diocese, 
the catholicus was taken ill, and died in the convent of Iliiid (tlic 
daughter of Nu'inaii) at al Iliiah Among liis woiks aie men 
tioued^i a tieatise against Euuomius, one against a lieieiical (Mono 
physite) bishop who had entei od into .ugninent with him, twenty | 
two questions logaidmg the saciameuts of the cliuicli,'^ an 
apology, and synodical canons and epistles 
Mesluhl Meshilia zeklu,_ also called Isho' zeklia. oi Zcldia IslnT, w'as a 
zSkha monk of Mount Izla “ IVhen many of kis hiotheiliootl weie c\ 
pclled fiom then content byBahliai the aicliimandiite,^’ he betook 
Juiiisclf to +he distuct of Dasoii,^® and founded thcie a monasteiy, 
which was hcncefoitli known as Beth l^bhaii Eikha isho' oi, foi 
slioitiiess’ sake, Beth Eabbaii &iiii 2 ily He was the auilioi ot an 
ecclesiastical liistoiv, which 'Abdli isho' pnises as l)eing “c\i(>l ” 
Didh Dadhislio' was Iho successoi of Abiahamof Kashkai as abbot 
idio of the gieat convent on Mount Izla,is appaiently duiiug the life 
tune of the laltei, who lived to a gieat age (see above p 837) 

He composed a tieatisc on the monastic hie and anothci entitled 
On Silence m Body and m Spiul, a discouise on the consecia 
lion of the coll, hesiUos fuiieial seimoiis and epistles Ho also 
tianslaued oi edited a commcntai} on T/tc Bcaaclm of ilie JFcsicni 
Monls (piobahly iiieamiig the Iduadise of Ihlladius and Jeioiim), 
and annotated the w otks of Isauh of Scete ^ 

Bn Ileieabout too is tlie date of the monk ]Jai-'ulUii,-i tlie fmiiidci of 
'i Ita the convent wlmdi bcaus_ Ins name,- a coiitcmimiaiy of Babhai oi 
I/lii and Jacob ot Beth 'AbhB “s Ho was the author of a monastic 
liistoiy, which as often quoted by Tlionns oi Maigri,"! and seems to 


1 Tlio first El 1(1 lyaftei Pentecost oi WTiitsnnday.'wiilupfeipncotoAcUm (i 

2 8ee J? 0 , 11 U3 ! jhid , 111 1, St, iifitt 3 

1,100, Iloffiiinnti, Avruqe, p 117 Assoiniiii eonfouiuls Jn-iPiili 
Iia??ayi lutli tlip oliier Joscpli Ilu/tya, and tiaiisUtes Ilazziiyi liy “snkiis" 
lu&tead of “ Ilazzmis ’ 

c Afl , his lotteis to Josopli of ITazra, BO, in I, % and the tiaot B., thione, 
il),% ’ 

« Acaoidiiis to Assemaui, T, 0 , m 1, 102, imtp i, of Isanh of Scete, wlio, 
sccnulmK in Palladins, was oiiginalli a ineulniit 

7 Sec lioHmamii Aiissuyf, p lit, mUlO^T 

8 A 0 , 11 tij, lii 1 , 108 Bai niiliinLus, Uiion Fulcs , ii 100, note 3 , Noldelo, 
Gi tA d I’fiiei M Amhcr, p 317, noli 1 

» SCO Noldpke, 0,1 oit , p 2S0, unto 2, and comp p 2S7, notp 2 
Ihi IleliULii^ipi an Ici Im , ii 100) ti les to mato out tli it Nniiiln was a 
Muiio])liyM(,p, anil that Islui' yiilihwii, tijmstoiKneitliiinal tliutimo iifliia 
^But m sij^cli niatbei& lie ihliaidly a UiisiwoiUiy uiiiicss 
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’J'’ **’ , . Ile/)manii, Jumqf, p 202 ng 
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J! 0 , lii 2, dcocKxix , Uolhtnmi, Jmim, p ISI 
23 Coiup Wiight, Catnl , p lh7, No 152 2i J? 0 , in 1, 153, 459, 471 


have been a woik of consideiable value He must he distinguished 
fiom a Utei Bai 'idta,, of the convent of Selibha, neai the \illage of 
Ilcghki, on the Tigiis,"® with whom Assemani has confounded him 
In the Bidl Of lent , iii 1, 230, 'Abhd-i&ho' mentions an Instoiian Simeon 
whose name is given b} As&eniani as Simeon Kaikhaja, with the BaikayS 
additional mfoimatiou that lie was bitliop of Kaiklia and flouiished 
iindei the patiiaich Timothy I about 800 His name seems, 
howevei, to have Iteu wiongly lead, and he appeals to haae lived 
at a much eailiei date At least Elias bai Shinaja speaks in his 
CJuonicle^ of one Simeon Baikaya^s as the autlioi oi a chronicle (in 
at least tw'o books), who wiotc in the icigii of the I’eisian king 
Khosiaiill Paiwez, A Gi 902 = 591 AD 
The name of Sabhi isho' the catholicus caiiies us cvei into the Sablir- 
7th centiuy He was a native of Pcioz abridh in Beth Gaimai, isho' 
became bishop of Lasliom, and was laised to the aicliiepiscopate in 
59b by the favoui of Ivliosiaii II Paiwez On the miudei of liis 
fitliGi in law Mauuce (Noveinhci 602), Khosiau lesolved npoiiwai, 
and took the field in 604, when he besieged and captuied the 
foitiess of Daia, the fiist gieat success in a feaifiil stuiggle of 
twenty-five yeais Ba’ Ilebineus states that Sabin isho' aceom- 

E ed him and died dining the siege®®, hut othei authoiities say, 
itless mole coiiectly, that he died at Nisibis He is said to 
have been the authoi ot an ecclesiastical liistoiy, of which a fiag- 
meiit, lelating to the cmpeioi Maiuiee, wms supposed to be extant 
111 Cod Vat cKxxui , but Gnidi has shown that this is iiicoirect, 
and that the said fiagment is lueiely an extiact fiom a legendaiv 
life of Sahhi isho' by some latei Iiand [ZD M G , xl , pp 559 561) 

About the same time with Sabin isho', if Asseiiniii lie light,®® wo Simeon 
may place Simeon ot Beth Gaiiuai, who tiaiislated into Stuac the of Brtli 
Uhfoiiido of Eusebius This veision seems niifoitiiiiately to bo Gaunai 
entuely lost 

■VVith the 7th centiuy begins tlie slow decay of the native liteia Pciiod of 
tuie of the Syiiaiis, to which the fiiglitful sutfeiiugs of the people Giiooo 
duiing the gieat wai with the Peisiaiis in its fiist qiiaitei laigely Peisnii 
contiibuted Duiiiig all those yeais we meet wntli scaiccly a War 
name of any note in letteis, moie especially in westoui Syiia Paul 
of Telia, and Thomas of llaikel weie, it is tuie, labouiuig at the 
icTised veisioiis of the Old and New Tostamouts in Alexandiia,®'’ 
hut oven theie tlicywcie scaled by the Peisiaii hosts, who took 
possession ot the cit> in 615 oi 61b, slioitly aftci the captuio of 
Jciiisalein by anothci aimy in 61i ®® A thud diligent woikui luicloi 
the same advoiso ciiciiuistances was tlie abbot Paul, wlio fled fiom Abbot 
his coment in S}iia to csuipo tlio Pci sun luv isioii, and took lefiigc Ikuil 
in the island of Cj pins IJcio ho occujued liimsell with leiuleinig 
into Syiuc tlio woiks of Gicgoiy H.uiaii/cii Of tins vcisioii, 
which was completed lu two volumes iii 62i, theio nio sovoial old 
MSS in the Riitisli Museum ®® This Paul was also the tunsl.ilui 
of the OUuuhis of Seveuis, of winch llieic is a MiS lu the Biilish 
Museum, Add 17134, dated 675 To tins collection he Inin- 
self coutiilmted a hymn on the holy chusni and a tiansktion ot 
the “Gloiu in oxctlsis ” 


The nnno of kill fit lui*® is the fimt tint descives monlion hcie, knuillil 
moie, howcvci, on accuuut ol Ins cedi siastn al weiglit and position ol Tagli- 
tlian his litciaiy niciit He was a intue ol Klmizuk ('), a village illh 
in the dioeeso ol Beth Niiludlnf,'^ was ouUinod jnicst m the con 
vent of Naidiis, lived foi twenty jcais in iho coin lufc of Zakkai ni 
Zacduuiis at CaJliuims (ai lUkLili), ainl went thciiee to Iklessa 
fui pinposcs of study On ictniimig to the East, ho lesulod m tlii' 
convent of Mai Matthew at Mosul, wheio he oceupied himseli willi 
lemodelluig its inlea and oideis Ho sided with the Mmuqihysite 
paity at the Poisuin cotiif, and, altei the death o( the itlMsieiau 
Gain icV® found it advisable to ictno to 'Akola (al Ivfilah) He 
was cdevatul to the dignity of mdiopolit an Inslinp ol TigluiLli m 
640, aftci the csiahlisliment of peaco hclwceii llm (iieiks a ml 


25 R(.p iliiiiiuum, J«s;i(!/e, p isi, mile ini 
JJ 0 , 111 1, J5h 27 tji'c Rosen, Cain! , p S9, eol 1, 2 

® The ihireieueo m wiitmglietwei'U is lint, gu’it The 

piouuiuhluiu ofUiP woiil H not (pnle cutum 

■’5 RO.ii 415,111 1, illsi/, Ihilligra, Fiiwiiiditi n/i v unit Ilisbuhi, 

PR 5'’dW JO (/iH.n FK/is.ii 107 

Ji l'hu,n Enlcf , fne nt , note 2 , i? fZ , ni I, 111, eol I 
J2 Ashennnl, Cain! , ni 'is7 U / 0 , m 1, ifis, fi"3 

81 Sicthpii'iiuiKsotNiihleKein t?w7( <1 ficisn « Indiii,’]! a'iO,nri|(>t 
<5 See ahiivf , p S25 Thmn.is of Ilinkel also eoiiijiileil a liluie'V (II t) n !)2, 
01)1 3), ami is s ml to have tiansl ileil (niin Di i oK ml n Si i lao In e ol hci In ni eii s 
(iMiil , col 2), VIZ , (liosa ti[ Uiogoiv Nii/imi/eii, Riisil, (oegoiy Njssiii, Dumv 
sms the Auoiivp;it(, and iTolni Oluvsostoin 
« See Nohicke, O'omh il /‘am ii pp 201 2^2, Chnmaiiie ih Mnhd 

Ic Gmml, p 2J2 , B n IIi 1« oils, (Vnoa ,Sw , y <)0 
J7 Reo/JO,i 171, 111 1,21 

w 19op the tine soul's ol MSS (loseiiliod m 'Viiglit's CiiUd , pii 493 135 Oiia 
of tlu'se IS dated 7'10, anotlioi Slo Two odiei JISS (ihnl , pii I it, 1 isV w'l'iu 
pai't of the oldoi vii'sion of the Nest on, ms (Jt l>, ml, 21, miie 1) 

C Wiiglil, (iital, p 310 si; Hit. liuislaiol' is wiiiiidy disinliid m Uin 
codes as “liisliop ol Pdassi" (so,, nfiove, p b'il, note 15) Ills i imvisil was 
piolittlilytliat III ken n. sine, ol whieli liolU .Iiilm hai Aphfdiivil (see above, 
p sn)aii(lJiilinrsitltC»(ii ulligni]ilius vmenliliols (.’imiimie ii n , ii 01 
‘1" Jl 0 , 11 118, llh ^ 

u Hee Ilrtllniaira, iMsim/a, pp 20S 210, hut eapi'cmlly ii 235 
12 Seealiove, p S!7 

11 Dai Ikbuiiis, Chon fii<5s,il m, j;f),ii lli> 
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Peisians,’^ and iias the fiist leal maphiian (maphiejana) and 
oiganizer of the Jacobite Clmich in the East, iihieh so lapiQlj in- 
ci eased in numbeis and influence that he nas called upon to oidain 
bishops foi such lemote legions as Segestan (Sibtlin) and Haiew 
(Heiat) Mauitha died m 649 His life was ■niitten by his sue 
cessor Deiiha - Maiutha compiled a liturgy andwiote a comment 
aiy on the Gospels, both of winch aie sometimes mongly assigned 
to the eldei Maiutlia of Maipeikat ^ He uas also the authoi of 
short discomses on New (or Low) Sunday, and on the conseciation 
of the watei on the eve of the Epiphany, as ivell as of some hymns 
and sedias ^ 

Sevems Contempoiary with Maiutha, iindei the patiiaich Athanasius 

SCboklit Ganiiiirda (died in 631 ®) and his successor John, flouiished Severus 
Seboklit® of Nisibis,’’ bishop of the convent of Ken neshie, at this 
time one of the chief seats of Gieek learning in western Syiia ® He 
devoted himself, as might he expected, to philosophical and mathe 
niatieal as well as theological studies ® Of the first we have speci 
mens in his tieatise on the syllogisms in the Amlytica Fnoia of 
Aiistotle, his commentaiy on the Ilepl epg.ijvelas, and liis letteis to 
the piicst Aitilaha of Mosul on ceitaan teims ui the Ilepl epfiijvelas, 
and to the periodeutes Yaunan oi Jonas on some points in the logic 
of Austotle Of Ins astionomical and geogiaphical studies there 
aie a few' examples in But Miis Add 14538, ff 153-155, such as 
whothoi the heaven siiiiounds the eaitli in the foim of a wdieel oi 
sphcio, on the habitable and uninhabitable poitions of the eaitli, on 
the measuiement of the heaven and the eaith and the space between 
them, and on the motions of the sun and moon “ In the Royal 
Libiaiy at Beilin theie is a shoit tieatise of his on the astiolabe 
Moie 01 less theological in then natuie aie Ins lettei to the piiest 
and peiiodeiites Basil of Cypiiis, on the 14th of Nisan, A Gi 976 
(665 \ D a ti eatise on theiveeks of Daniel,^® and letteis to Seigius, 
abbot of Shiggru (Sinjli), on two discomses of Giegoiy Nazianzen“ 
lie IS also said to have diawii up alitiugy’’’ 

John I John I , Jacohite patiiaicli of Antioch, W'as called fiom the con- 
vent of Eusebliona at Tell 'Adda to the aicliiepiscopal thione in 
G31, and died in Deoembei 648 Bai-Hebiaius tells us that he 
tianslated the Gospels into Aiabie at the command of the Aiab 
omii 'Ann ibn Sa'd He is beltei known as the authoi of numei- 
oiis seduis and othci piayeis, whence he is commonly called Y'ohaii- 
nrui de scdhiaii(lii), oi “John of the Sedias ” He also diew up a 
hiingy 

Miiliam Duuiig the second qiiaiter of this centmy, fiom 633 to 636, the 

111 idaii kriiliammadaii conquest of Syiia took place The petty Aiab kiiig- 

cnnquosl doins of the Lakhmites (al-IIiiah), the Tlia'labites and Iviiidites, 

of yyi la and the G hassanites, as w ell as the w andenng tubes of Mesopotamia, 
weio absoibcd , and the Beisians weio beaten back into then own 
countiy, quickly to be oveuun in its tiiin The yeai 638 witnessed 
the last eifoit ol the Gieek empue to wiest Sjiia fiom the mvadeis , 
Iho Muhliift yoke was no longei to be shaken ofl The effects of 
thivS conquest soon begin to make tliemscivcs manifest in the liteia 
lino of the countiy The moio the Aiabic language comes into 
use, tlio nioio the Syuac wanes and w'astos away, the moie Muham 
inadan liteiatme flouiishes, the moie puiely Chiistiau liteiatnie 
pines and chvindles , so that fiom tins time on it becomes necessaiy 
to compile giaininais and dictionaiies of the old Syuac tongue, and 
to note and lecoid the collect leading and piouunciation of wouls 
in the Soiiptuics and otliei books, in oidei that the undeistand- 
iiig of thorn may not be lost 

Jacob of Among the small band of Moiiopliysitc scholars who made them 

Edcssa selves conspicuous duiing Hie lattei half of the 7th contiuy the 
most famous name is that of Jacob of Edessa lie was a native 
of 'Eu-dcblui (the Wolf’s well), a village in the distuct of Guniyali 
(al-Jumah), in the pioviiice of Antioch The date of his hiitli is 
not mentioned, but it may have been about 640 oi a little earliei 
lie studied luidei Sevciiis Sebokht at the famous convent of Kcn- 
neslue, wlieic he learned Gieek and the accniate leaihngof the 


1 Tlio circumstances aie given in detail by Bai Hebrffius (Chron Ecclei , , ii 119 
sn ) and Asseiiiaiii (BO ,ii 419) 

2 ficoBiit Mus Add 14045, f 19Sa (Wiiglit, Catal,v 1113) 

s See above, p 829 Eroin tlio commoiitaiy aie taken tbe passages quoted 
111 Iho Catena of Sereuis See Assemani, Oatal , in 11 (onBxod , xv 25X 24, 
and Wiight, Catd , p 910 

4 See Blit Mus Add 14727,1 140a, 17297, f I7b, 17254, f lG4a , 17128, f 91b 
n Aoooi ding to Bar Ilobraaus, C/w on Bodes , i 275 , B 0 , ii 034 Dionysius of 
Till Maine gives 044 , , „ 

0 On the Peisian name SCliSJM see Noldelce, GescJi dee Arlaehi) iPajWMn, m 
Bntnwe e Kunde d indogem SgnaoUn, iv 49, note 4, Geseh d Paser n 
Ai (dm , p 398, unto 1 7 Sec Wiight, Gatal , p 598, col 1 

8 See Ji 0 , 11 335 , Bai Hobrccus, Chron hccles , i 275 
!) Cimipaie Kenan, DePMos Penpat ap Sip os, pp 29, 30 

10 See Bnt Mus Add 14660 and 17156 (W%glit, Gatal , pp 1160 63), and the 
Catal of tlie Royal Libiaiy of Berlin, Sacliau 220, 6, 9 

11 ‘Wiighi Gatal , p 1008 n See Bachan, Ined Syr 127 134 

13 Altci Bestand 87, 2 (Kums Verzeiahnm, p 82) w same MS , 3 
16 Wiight, Catal , p 988, col 2 16 Ilnd , p 482, col 2 W B 0 , ii 463 

IS Bai Ilobuuis, Chron FmUs , i 275 , B 0 , ii 335 But Dionysius of Tell 

Maine says 050 . B 0 , i 425 is Beibn, SachaulSS, 6 

20 Bai Jlebirciis, Ohron Books , i 289 , B 0 , i 408, ii 335 Asseiuani tries 

haul 111 vol 1 to prove that he was not a Monopliysite (p 470 sq ), but m vol 
n 837 ha gives up the attempt in despau Compaie Lamy, Dissert de Syrorum 
Fide, &c , p 205 sq ^ , 

21 The dates given in B 0 , i 409, seem to be utterly wrong 


I Sciiptures Thence he went to Alewandiia, but we aie not told 
how long he lemained there Aftei Ins return to Syna he was 
I appoiuted bishop of Edessa in 679-680^®, but Bai-Hebimus says 
that he was oi darned by the patiiaicli Athanasius II , 684-687, 
which seems moie piobable, as they were intimate fuends If he 
w'as appomted in 684, the tbiee oi foui yeais foi which he held 
tins oflace would teiniinate in 687-688, in winch lattei yeai Julian 
Eomaya (oi “ the Soldier ”) was elected patiiaieh Apparently 
Jacob was veiy stiiet in the enforcement of canonical iiiles, and 
tbeieby offended a portion of Ins cleigy He would seem to have 
appealed to the patuaieh and his fellow -bishops, who weie in 
favoui of temponzmg , wheieupon Jacob burnt a copy of tbe iiiles 
before the gate of Julian’s convent, at the same time ciyiiig aloud, 
“I bum with file as supeifiuous and useless the canons which ye 
tiample undei foot and heed not ” He then betook himself to 
the convent at Kaisiim, a town neai Samosata, and Habbibli 
was appointed to Edessa in his stead After a while tbe monks 
of Ensebhona invited Jacob to then convent, and tbeie he taught 
foi eleven yeais the Psalms and the leading of the Scriptures m 
Gieek, the study of winch language had fallen into desuetude 
Owing to disputes with some of the biethren “who hated the 
Gieeks,” he left this house and wont to the gieat convent at Tell- 
'Adda, wheie he woiked foi nine years more at Ins levised veision 
of the Old Testament On the death of Plabbibh Jacob was re- 
called to Edessa, wbeie he resided foi foui months, at the end of 
winch time he letunicd to Tell 'Adda to fetch his libiaiy and 
pupils, but died there on 6tb June 708 In the literature of Ins 
comitiy Jacob holds much the same place as Jeiome among the 
Latin fatlieis He was, for Ins time, a man of great eiiltuie and 
wide leading, being famihai with Gieek and with oldei Syuac 
wiiteis Of Hebiew he piobably imdeistood very little, but he 
was always leady, like Aphiaates, to avail himself of the aid of 
Jewish scliolais, whose opinion he often cites He appears before 
US as at once theologian, histoiian, plnlosophei, and giammaiian, 
as a tianslatoj of various Gieek works, and as the indefatigable 
coi respondent of many students who sought lus advice and assist- 
ance fiom fai and iieai As a theologian, Jacob w rote commentai les 
on the Old and New Testaments, which are cited by latei authors, 
such as Dionysius bai Salibi^® and Bai Eebiceus, as well as in the 
laige Oaiena of the monk Sevems"^, fuitliei, scholia on the whole 
Sciiptmes, of which specimens may be found m S Ephramu Opeia 
Syi and in Phillips’s Scholia on some Pasiarjes of the Old Testament 
(1864) His discoinaos on the six days of cieation are extant at 
Leyden and Lyons This was Ins latest woik, being unfinished at 
the time of his death , it was completed by Ins friend Geoige, bishop 
of the Aiab tubes Like many othoi doctois of the Syiian Chinch, 
Jacob drew up an anaplioia oi liturgy, and revised the lituigy of St 
James, the biothei of oni Loid He also composed oiders of bap- 
tism,*'' of the conseciation of the watei on the eve of the Epiphany,*^ 
and of the solemmzation of matiimony,®® w ith which w e may con- 
nect Ins tianslation of the oidei of baptism, of Severus and the tiact 
upon the foi bidden degrees of affinity The Bools of Treasum^^ 
contained expositions of the Eneliaiistic seivice, of the consecration 
of the watei, and of the iite of baptism, piobably identical with or 
similar to those winch aie found sepaiately in MSS He likewise 
aiianged the hoiologiiim or canonical horns of the feiial days,^® and 
drew up a calendar of feasts and saints’ days foi the whole yeai *''■ 
Of his numerous canons,^® those addressed to the pi rest Addai have 
been edited by Lamy, Disseit de Syionm Fido, &c , p 98 sg , 
and De Lagaide, Jiehquim Jnns Eedes Antiqiiissirnse, p 117 sq 


22 Accoidiiigtoxiie calculation of DionjMiis of Tell Maine, 677, seeB 0 ,i 420 

23 So called because he had lu his yoiuiger days served along with his father 

In the impeiial army See above, p 825 

25 Aocoiding to Dionysius of Tell Maine, B 0 , i 426, ad 710 , bat Elias bar 
SMiiayS confums the eailiei date Bee Baethgen, Fiagiiieniesyr u anib His- 
tm iher, pp 40, 121 

26 SeoBiW Med Laurent etPalat GoM Onenit Catal, p 85, No xlvm 

27 B 0 ,1 487 488. Ootl Vat ciu (Catal , in 7), Brit Mus Add 12144 (Wnglit, 
Catal p 90S) The formei MS contains a brief exposition of the Pentateuch, 
Job, Joshua, and Judges by Jacob, Zoc cif , pp 9 11 sa BO ,i 4S9 493 

29 See Bnt Mus Add 14483 and 17193, ff 65a, 61a, compare Cod Vat v 
(Catal , 11 pp 12, IS) 

80 Leyden, Cod 06(1) Gol (see Gatal Codd Onenti , 7 GO, and Land, Jnecd 
By? , 1 2 4) , Lyoi ", No 2 (see Neubauei mAnhim des Missions scienitjiques et 
hfteiatres.iaei , 'd i p 588, Pans, 1873) The Pans MS is merely a paitial 
copy of the Leyd i one (Zotonlieig, Catal , p 197) It is cited m But Mus 
Add 14731, f 98b iViiglit, (Catal , p 864, col 2, at the foot), and in the Bod 
leiau Catal , p 462, No 6 Anotliei Pans MS (Zotenbeig, Catal , p 213) con- 
tains the punctual ^u and explanation of difBcnlt woids and phrases in this 
■(TOIL SI B 0 , 1 470 It lb extant in many MSS 

32 Lbid , But Mus Add 14891, f 2b, and elsewhere Wliethei he was the 
tianslatoi of the anaphora of Ignatius, we are unable to affirm oi deny 

31 BO , 1 477 ** Hid , 486, col 1 

36 j? 0 , Zotenberg, Catal , pp 66, 67 36 p g , Rosen, Catal , p 61, eol 2 

37 Cod Vat x\xni (Catal , ii 244) 38 bo, i 487 

39 E p , Die Euchanst, Berlin, Saeliau 218, 4 (addressed to the Stylite George 
of Seifigli), Bnt Mus Add 14496, f la (VVnglit, Catal , p 224) The snmlai 
exposition edited by Asseinaiii (B 0 , i 479) is addressed to the priest Thomas , 
comp Brit Mus Add 17216, f 22b The consecration of the watei, Cod Vat 
ccev , lu Mai, Sennit Vett Nova Coll , v The order of baptism, Bnt Mus 
14496, f 23a (a naeie fragment) ^9 Bnt Mus Add 14704 , Pai is, Anc fonds 73 

n Sec. Catal Pat , ii 250 272 , and comp Beilm, Sachau 39, 4 i^BO ,i 477. 

43 gee also Kayser, Die Canoiies Jacob’s non Edessa uUrsetet md erlaiitert, 
zum Theil avAi suerst m Grundtext veroffenthcht, 1883 
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llTiilei fhis Head -ffe may mention tlie ScKolioa de Diacomssis 
eanmqiie Munete [Gatd Fat, ii 319) and the MoZioii dcFon- 
bits Ecclesiss dim Qichnahoacs ant aha Sacia celehantui oceludcn- 
clis (God Yat ccciv , in Mai, SciipU Vctt Nova Goll , r ) Jacob 
also composed homilies, of ivhicli a few suiviTe m manuscupt 
foi 6'^aniple— (1) that Cluistians aie not to offei a lamb aftei the 
Jewish fashioDj noi oxen and sheep, on behalf oi the deceased, 
nor to use puie wiiio and unleavened bread m celebiating the 
Eucharist , (2) against the use of unleavened bread , (3) against 
the Aiiueiiians as Dyophysites, and because they offend against 
these doctmies S (4) against ceitain impious men and tiansgiessois 
ot the law of God, who trample imdei footthe canons of the chuicli - 
To these may he added his metucal discoiuses on the 11111% and 
the incarnation of the woid^ and on the faith against the Nes- 
toiians^ 'Whethei the tieatise Ec Causa omnium Gaiisaium^ 
1 eally belongs to him can hai dly be decided till it has been published 
The lemaihs in the Bodleian Gaialorjue, p 585, note, point to a 
wuitei of much later date The loss of Jacob’s Ghonicle is gieatly 
to be regietted , only a few loaves, all moie oi less mutilated, 
lemain to us in But Mus Add 14685 ® The anthoi’s design was 
to contmue the Ghonicle of Eusebius on the same plan, fiom the 
twentieth yeai of the leign of Constantme down to lus owni time 
The intioductiou was divided into foiii sections, the first of which 
tieated of the canon of Eusebius and the eiioi of thiee yeais in hii, 
calculation , the second of the dynasties contempoiaiy w'ltli the 
Koman empue, but omitted bj Eusebius , the thud explained what 
dynasties weie cooidmated hy Jacob with the Koman empue , and 
the foul th contcimed sepaiate chi oaologies of each of these dynasties 
Then followed the chionological canon, beguinuig with Olympiad 
ccKwi The last nionaichs mentioned in the mutilated MS are 
Heracluis I of Constantinople, Aiclasher III of Peisia, and the 
calipli Abu Baki This work, which was finished by the aiithoi 
in 692,7 has been extensively used by subsequent Syrian liistonaiis, 
both Jacobite and Nestoriaii, such as Bai Hebneus,® Elias bai 
Shinaya,® tc , and it is theiefoie admitted by 'Abhd isho' into bis 
list of books {B 0 , 111 1, 229) As a tianslatoi of Greek woiks 
Jacob deserves notice, not so nincli on account of any Aristotelian 
laboius of hi&,i“ as because of his veision of the Somihsi Catludi ales 
of Severus, a woik of capital impoitaiice, which lie finished in 701 
He also levised and collected, wnth the help of Greek MSS , the 
abbot Paul’s veision of the Octoechus of Sever us (see above, p 838) 7= 
The atatenieut of Bai Hehiieiis^^ that Jacob translated the w'oiks of 
Gregory liTaziamieii seems to be ciioneous He nicicly letouched, 
we believe, the version of tbe abbot Paul (seeahove, p 838), to winch 
he piobably added notes, illustiative extiaets fioin the wiitmgs of 
Seveius, and Athanasius’s ledaction of the 2wa.yuy^ Kai 
laroptQv appended to the homily In Sancta Znmirn He made 
the Synae \eisian of the liistoiy of the Koeliabites as naiiatcd by 
Zosimus, which he is said to have tianskted from Ilebiew into 
Gioeb and thence into Syiiac Of philosophical writings of lus 
we ma,y apea^y the JUnchtuhon, a tract on philoso 2 ihioal teims 
The metucal composition on the same subject contained ui two 
Vatican MSS may peiliaps also ho by lixm ’7 As a gianiniaiiaii 
Jacob occupies an important place in Syiiac bteiatiiie Nestoiiau 
scholaia, such as Nai&ai anct lus pupils, moie especially Jo&ojih 
Huztiya (see above, p 836), had no doubt claboiatod a system of 
accentuation and mtoipunctioii, which vies in minuteness with that 
of the Jews, and had pi obably begun to stoia up the icsults of tlieii 
studies m Massoietic MSS of the Bible, like those of which wo have 
alieady spoken (above, p 826) But Jacob was the fust to give a 
decided mipiiilse to these inusuits among the hVestein Syuans, and 
to induce the monks of Eusebhonri and Tell 'Adda to compilo 
Massoietic MSS like those of then hietlireii in the East, and to pay 
attoutiou to minute accuiacyiu the matter of the diaciitical points 
and the signs of niteipunction Hence wo usually find aiipeuded 
to such MfdS of the Jacobite schools the epistle of Jacob to Geoigo, 


1 SeoUiW Mcil Lament etPalut Coild MSS Onentt Caial, pp 107108 

2 Wiight, fatal , pp SSI, col 2, SflC, col 2 > n ^ » 

3 Catal J at , ii CIO 4 ipia m 353 

^ 401403 Baidcs the M (1escul)c6 byAiScroaiu, thwemotw 
HI the Bot leiim Libiaiy, Hunt 123 (PayiiB Suntli, Gaid , 080) anil BoiU Oi 
1 12, and a Uuul at Deilui, Saoliau ISO, w ith an exceint m Sir ban 203 
s face Wrifcht, Catnl , p 1032 

7 See Elms liai Sluiiajri 111 Kosen, Dafal , p SS, col 1 B no 11 313 311 
Jlitua-iflu ,1 Kitlel ,n OO.IOJ 
107, 123 , Baothgeii, J<raginenta p/i v mal JhUo} lUi, oxli led born Elms Iwi 
feiimaya, p {, und tlio nnoiiyiiious opitommei m Lind, ^inwi? ,S'in , i 2 22 
tiM'd pp 103 121 (But Mus AiUl Wnglit, CttM , n 1040) 

1" Even the (lanslaticm of tlio Cateirortes m Cod Vat clvnl {('abtl , m 300 . 
ofIUs“n\wAmfp Hot by lum, but by Soigms 

ISIS'!, dated S(j 8 (Wiiglit, 

Arbi WuiMh voiv , wutten between 1010 and 1033, But Mus 
Adu li 131, dal ed 6r 0 OVught, Mal , p S30 so ) 

M Ii 0 , )i 307, col 2 , 111 1, 2 i, col 1 

h,,L 1 '’!<!) IiiiliolaUoi tlieio mo 

ft ip 1“!“’ Wieohigical, tlio second with tlio 

anil tlio tliiid entitled On fUMind In 

unllMy * l>‘'®“i^i!‘^s»“lt‘!'h2byJacubofbSingh, which scows altogetlioi 


bishop of Strugh, on Syrian oithogiaphi,!® and a tiact by him on 
the pointing of veibal and nominal foiiiis and on tlie signs ot 
luteipunetion and accentuation, besides a tiact of appaieutly 
eailiei date on tbe same signs, with a list ol then names, by 
Thomas the deacon Puilbei, Jacob’s acquaintance with the 
Greek language and Greek MSS suggested to him a striking simpli- 
fication of the system of vow'el- points, which was now piobably 
beginning to be lutiodnced among the Easterns -® He saw that all 
tbe vow el sounds of tbe Synae language, as spoken by the Edessciies, 
could be represented by means ot the Gieck vowel letteie, a stylo 
of pointing which would be fai clearer to tbe reader than a senes 
of minute dots Accoidingly be, oi hib school, put A for d, 0 foi t> 

(a), e for e, H foi 1 , 0 / for u , and this system lias been adbeied to 
by the Western Syuans oi Jacobites since lus tune Jacob wished, 
however, to go a step faitliei, and sought to intiodiice a lefoim foi 
which his coiintiymen were not piepaietl The constant peuisal 
of Gieek MSS had accustomed him to see the vowels placed on an 
equality with the consonants as an mtegial pait of the alphabet , 
and. Considering how much this contiibiited to clearness of sense 
and facility of reading, he desiiedto see the like done m Synae 
Foi tins purpose be lumself designed a set of vowel signs, to be 
wiitten on a line with and between the consonants'^", and foi the 
puipo&e of malang this invention known to lus coiintiymen he 
wiote a Syiiac Giamnmi,-^ in which be used them laigely in the 
paradigms The uiiiovation, liowevei, found no favoui, and the 
woik was supposed to be utteilylost, until a few fiagnieiits (paitly 
pahimsest) weie simultaneously discoveied by the pieseiit wiitci 
and Di Heiibauei Finally, amid all lus laboius as piiest and 
bishop, teacher and authoi, Jacob found tune to couespond 
with a laige nitmbci of peisons m all paits of Syiia, and these 
epistlos are often among lus most iiitoiesting wiitings -® One of 
bis puiicipal coiiespoiideiits was John the Stylite oi the convent 
of Litaiha {Alrap^a pliir, but also Mrapyov, Aiirapyov , al-Atliaiib, 
near Aleppo), otlieis wcie Eiistathins of Daia, Kyiisona of Daia, 
tlicpiiest Ahiabani, the deacon George, and the sciilptoi Thomas®® 

To the priest Acldai ho wrote on the ouleis of bajitism and the 
conseciation ol the watei,®7 to the deacon Bar -Iiadh-be sliabba 
against the council of Chalcedon,®® to the piiesl Paul of Antioch 
on the Synae alphabet, ui icply to a lottei about the defects of 
the said alphabet as compaicd with the Gieek, and to Geoigo, 
bishop of Suiigli, on Syuac oithognphy (see above) 

Aftei Jacob wo may name lus liiend Athanasius of Balad, wdio Athniia 
also atudiocl undoi Sevonis Scbflkht at Kon iicsliiC, and devoted sms If 
lumself to the tuinslation ol Gicek works, philosophical and theo- of Bahd 
logical, 111 the com cut of Mai Makliiis m Tui 'Alilidiii oi at Hisibis, 
where bo foi a time olbeiated as piiest He was advanced to tbe 
patuaichate ui 684 and sat iill 687 or 688 sf In tbe ycai 615 lie 
translated tlio Jsaxjdyl of Poipbyiy, with an intioductiou, which 
seems to he cliieJly deiivcd fioiii the piolaco of tlio Greek ooinmont 
atoi Amnionms®^ , and ho also edited a voisioii of ,ni nuniiyinoiis 


M See no , \ ITT (Nfi o) mil ji ITS (Sa S) 

Fnl.m 2'i0, Dul Mus , Rosen, )i]> iil.tO (Wiiylit, 
]) 110) rails, Zoteiilioi^, Cntiil , p 30 The Idtci anil liaels li m lieou iTul) 
Iislieit by Pliillnis, A Lethi Si/ Mai Jauth, Lishup cj luh svi, na.Si/i m (h thorn uului, 
&c (1%9 , lliotliiul Appomlix, pp bt <J(i, 1S70), md JIaihii, Jaiolnnn J iSCscni 
F^nMnailGcmqiimepmn Sauutuiiem ih Orihotintphitt Si/nttin (isii'n On tlui 
possible iilcnlity oX Thomas ilic deacon with Tlioinns ol Xlaikel, see Pliillms, 
tbiul Appciwliv, p 30 III 

-® 111 the yoai S')0 wo lliul the fully diw c loped Nostoinii system of i owol prinif s 
in iiso (But Mus Add 121'IS, see the facsimile m WiiKht's Calal , pl xiii ) 
Wo iiiny tboicfom faiily placo its bcKiiuuuRs as eai ly as J n nb’s tiiiu> 

21 The oicdit of liucnliug this vowel sjstem is usually glion to Thuouhilus 
of Kilessa, who died iii 7b3 781) (B (J , i (il, 531), thouBli Wiseman bumcdit fm 
waul to pm mind cnnvlucuiB aifiumentsm Ins Bom Siiimn\ pp ibi hsb, m 
favoui of the claims of Jaeol) W« have now, Imwoioi, aMH oUTaoiili'H own 
tune 111 wliieli these Gieolv -vowels aio ihstiiieily appciidi'il to Hyuae woiils 
See Blit Mus Add 17184, f Sib, m Wiighfs Catul,i> 887, eol 2, and ii] n 
In tins plate, the liaiulwutiug of which cannot well be placed latui than about 
700, ire find ml 1 the iwel 'Y' (ypsiltm) in Uio Tvoid and lu 1, 

23 tlio voivd in both in black ink, btisidus othms ni leil luk 


m lines 6, 17, IS, 21, 22, and 31 No ouecan doubt, w'e lliink, that Ihese vowels 
woieatliledapj TOOiiH, espeeiallyif bo cnmpaies tluni loiniH, paiticulaily the 
«, with those of tlio Giook ietieis on (ho maiLOii of pi \ ^ 

w See Bai Hebi.iaiB m lus KUhiblm d/if Smht, as quoted by MaiUn, Jmqm 
tU'demctkil inidkiSinienw'-iJomn ilvnq , iHop, yol mu pp iss IT)),™ up 
lOblOS ofMaitin'a edition Juob had aheaily beloie han tlie esamiiluol the 
0 **''m 7” e fippoais to be boirowed 

24 RoeUiit Mus Add 17217, ff 37, 3S , 14(105, f 28 , mWiiAit's Cafut , pp llus 
73 These weio lepimtod, iviUi the Oafoid fiiiKiueiits (lloiU IVI), hy WiiKht 

inEmomnrfs o/ftc L?cn.a oO/ or,8i/not Gnmuim of Jai oh 

of Edi (m i) O 

fa *2172, (T Ola, 73a, 17104, f if, la 

so Beenl thesemlUit Mus Add 12172,11 05 135(Wili,dlt, (W«f , pp 532 oOt) 
puce of these lellcislnne been published, two hyWiigiit m the /on mid m 
XB i/l‘^ixivr’’(H70ri’"^ P 430 siy , and one by aclimter hi 

4se,No li, Blit Mns, Add 11715, f 170(i, see also Add 12M1, If 
^ ■*^'*'* ***'» *h f I Ih S') 7/ 0 , 1. 477, No 7 

30 B 0 , il '835, Bni Ilebianis, (’hum Fain, i 2S7, 21Hi lUoiiysliiH of Tell 
Maliiuplafes lus death ns late as 701 

31 Cod Vat clviii .rails, Auc funds 101 Accoidiiig In lUniau, Do ptulm 
Puijw ap J?i/)m, p 80, note 4, the MH8 elxxxiil nndexevi oftlioBibl I’alnt 
Metllc oimtnln this tianalatlon and not that of Honaln, 
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Isaqoge, which is found iii But Miis Add 14660 ^ At the lequest 
of Matthew, bi&hop of Aleppo, and Daniel, bishop of Edessa, be 
uiideitook m 669 a translation of select epistles of Severus of 
Antioch, and of these the sixth book sumves in two MSS ^ He 
also hnsied himself with Giegoiy Nazianzen, as is evidenced by a 
scliolion intiodiictoiy to the homilies^ and the version of the 
hvvayuyq Kal e^riyTj(ns IcTTopiQp ^ The only other writings ot Ins 
with which we aie acquainted aie an encyclieal lettei, piohibiting 
Chustians from paitakmg of the saciifices of then Muliammaiin 
luleis,® and a couple of seibas ® 

Jaiuiai- Contempoiaiy with him, and piohahly an alumnus of the same 
ms Can school, was the tianslatoi of the poems of Gregory Nazianzen, in the 
didatus yeai 655, wlioin Assemani calls Seuoiinus Cludidatus of Amid ^ 
He has, liowevei, mislead the name In the MS, as Professoi 
Giiidi infoims ns, it stands not^QlA 

The fonnei pait of the name seems to he ’lapoudptos , the lattei is 
appai eutly (as Guidi suggests) a coimption of KavSidans Whethei 
the poems in But Miis Add 18821 and 14547 * belong to the tiaas- 
lation of J aiiuai ms Candidatus oniot, w e eannotatpiesent deteimine 
Geoigs, Anothei scliolai of note at this tune is Geoige, bishop of the Aiab 
bishop of tubes, the pupil and fiiend of Athanasius II and Jacob ^ He was 
the Aiab oulaiued, it would seem, in 687 oi 688, two months aftei the death 
tribes of Athanasius, and is said to have died in the fiist year of Athanasius 
III , w’ho was conseciated in Apiil 724 His diocese compiised the 
'Alvolaye oi Arabs of 'Akola, (al-Kufah), the Tu'aye (*), the Tanukh, 
the Tha'lahites, the Taglilibites, and in geneial the nomad Aiabs of 
Mesopotamia Of his w oiks the most impoitant is his tianslation ot 
the Onjamn of Aiistotle, of which theie is a volume in the Biitish 
Museum Add 14659,compii&mg,inits impeifect condition, the Gofs 
goi ics, Ilepl ep/j,r/vslas, and the lust book of the Analytics, divided 
into tw'o pai ts, ivith inti oductiona and commentai les Of this ^ ei 


Daniel 

Salali 


siou a specimen has been edited by Holtmann, De Hernumutitis, kc , 
p 22 ?(? , besides small fiagmeiits at pp 30, 38, 45, and 53 He also 
oominlcd a Luge lollectioii of scholia on the homilies of Giegoxy 
Nazianzen, wdncli exhibits a wide langs of leading, “ and completed 
the Hexatmewn of Jacob of Edessa (see above, p 839) His other 
wntings aie— a commentai y,oi more likely schoha, on the Scnptiiies, 
cited 111 the Catena of Severus and by Bai Hebrieus in Ins Ausar 
, a slioit commentai y on the saci aments of the cliuich, treat 
ing of baptism, tho holy Enohaiist, and the conseciation of the 
cliusm^'*, a homily m twelve syllable metie on the holy chnsm in 
two shapes another homily on solitaiy monks, m heptasyUabic 
mctio''^, and a tioatise on the Calcndai in twelve syllable metie, 
uted by Elias bai Slunaya Like Jacob of Edessa, he earned on an 
pvtonsivo iitoiaiy coiiespoiideuoe, of winch some specimens have 
luckily been pi oseived in But Mns Add 12154, ff 222 291, dated 
fiom 714 to 718 Sevcial of them aie addiessed to John the Styhte 
of Litaiba, one of whose letteis to Daniel, an Aiab piiest of the 
tube of the Tu'aye, is appended, f 291 The most impoitant of 
them IS one wiitton to tho piiest and lecliise Yeshu' of Innib (neai 
'Azaz, 1101 th of Aleppo), pait of winch iclates to Aphiaates and his 
woiks (see above, p 827) 

of Contempoiaiy with these soliolais was Daniel of Salali (a village 
noith cast of Midyad in Tin- Abdin),2“ wdio wrote commentanes on 
tho Psalms and Ecclesiastes The foimei was m thiee volumes, 
and was composed at the lequest of John, abbot of the convent of 
Eusebius at Ka phia dhs-Bhartha (Kafi al-Baiah, neai Apamea)^^ 

1 See Wiigin, Catal , p liel, and comp Renan, op eU , p Zl 

2 But Muh Add 12181 and 14(j()0 (Viiglit, CaJal! ,pp 558 569) 

3 W light, (Mil , p 441 4 Ihul , ]) 425 s JZotenbeig, Catal , p 28, col 2 

6 Wiiglit, Mol , p 218, col 1 , Zolenbeig, Catal , p 47, col 1, No 28, d 

7 Cod Vat \cvi (Catal ,n 521), sooJ3 0,u cxlix,502, ool 2, ui 1,23, note 
S Wiighl, Catal , pp 775. 43'!, col 1 

fl 13 0, 1 40t, Bai Ilehianis, Gluon Seeks,! 203, 303, Eotfmann, JDe Eei 
menautu m apiul Syros At istotdeis, pp 148 151 , Renan, Be Plnlos Penpal ap 
bmos, pp 32 13 M See Wiiglit, Caial , p 1168 

11 Bih Mns Add 14725, ITIOO 215 Itwasevidenllyvnittenafteilliedeatliof 
Athanasius II , as shown hy tho i cinaik on f 132a fWnght, Gatal , p 443, col D 
The conunentniy contained m But Mus Add 17197, if 125 fWiight, CtoictT, 
P 441 ) Is pci haps that of Elias, hishop of Slnggar (Siniai), who flourished about 
riO, and IS oxpicssly stated (B 0 , u J'39) to have compiled a commentaiy on 
ilie Ihst volume of Giogoiy Nazianzen (as tianslatedhy Paul) He followed the 
cldoi exposition of Benjamin, bishop of Edessa Tina Benjamin was the writer 
cfalettu on tho Euclmiiatiosei vice and baptism (Wiight, Catal, p 1004, col 2) 
ta See Land, Anecd Syr ,i p 4 
13 E 0 1 404 495 , ooinp Wiight, Catal , p 909, col 2 
11 Wiight, Catal , p 985 

15 B 0 , i 832 , Catal Vai , in 102, No ISS , Wughl, Caial , p 848, No 78 

16 Podkian Catal , p 425, No 88 17 B 0. i 405 , Catal Vai , lu 632 

18 Rosen, Catal ,p 88,Noa 32,83, comp also tho “Table oftheNew Moons," 

in Catal Vat , ii 402 

i» It has been printed hy De Lagaide, Ai'd Syi , pp 108 134, and partly re 
pi inted hy Wnght, The Homlm of Aph aates, pp 19 37 Byssel has tianslated 
and annotated it in Em Bnef Georgs, BisCiofs der Amber, an il Presbyter Jesus, 
1883 30 See Iloffiimnn mZ D MG , xxxn 741 

21 According to a note in Payne Smith’s Catal , p 62, he was bishop of Telia 
dhS Mau/tlath , but at tho time when he wrote his oomraentary on the Psalms 
ho was cBitainly only a pneat and ahbot of a convent (sec lyright, Caial , p 
005, col 2) 

21 MSS — pmt 1 , Pss 1 1 , But Mus Acid 17187 , part n , Pss li c , Add 
11670,11608 (only thiee loaves) (see Wught.CaicdjPP 605 606), Cod Vat elv, 
Pss i-lxviii (Catal rai,ui 297), pait ni , Pas ci cl , in Aiahic, Beihn, 
Siiohan 05 It is fioquently cited hy Bar Hehrams in tlie Ausar llasi. m Seve 
ms's Catena, and also hy Antonins Rhetoi (Wnght, Catal , p 831, col 1) 


Tliere is an abridgement of it in But Mus Add 17125, f 81 sq 
The commentaiy on EocLsiastes is known to us only from the 
extiacts preseived in Seveius’s Catena 
Regarding Geoige, bishop of Maityiopolis,^^ we can add little or George of 
nothing to the scanty uifoimation collected by Assemani This Martyro- 
scholai has, however, made a mistake m placing liiui so eaily as pohs 
“ ciica annum Chnsti 580 ’’ About a century latei w oiild probably 
be neaier the mark Two of Ins pupils weie Constantine, bishop 
of Hanan, who may hare flourished duiing the lattei pait of the 
7th eentmy, and his suocessoi Leo, who In ed at the vei} end of it 
and the beginning of the 8th Constantine wiote seveial contio- 
veisial works agamst the Monophysites, vi/ an exposition of the 
creeds of the councils of Nicma and Chalcedon, a treatise against 
Severus (of Antioch), an “ anagnSsticon ” concerning an alleged 
mutilation of the Tiisagion,^^ and a reply to a treatise of Simeon 
(II , Monophjsite bishop of Hairan) Leo’s only liteiaiy effoit 
appears to have been a lettei to the Jacobite patriaich Elias, whom 
we liave next to notice 

Elias belonged oiiginally to the Dyophysite party in the Syiiaii Patn- 
Clmieh, but was converted to the Monophysite sect by the study arch 
of the waitings of Severus He was a monk of the convent of Guhba Elias 
Bariaja, and foi eighteen years bishop of Apainea (oi Famiyali), 
hefoie he was lamed to the patnaichate of Antioch (in 709) He 
died m 724 ^ The only woik of his known to us is an Apology, 
addiessed to Leo, bishop of Hanan, in answei to a letter fiom him 
asking the leasons foi Elias’s change of cieed ® It was probably 
wiitten dimng the time of his episcopate In it, besides Geoige of 
Maityiopolis and Constantine of Harrlii, he cites John of Damascus, 
among whose Gieekwmiks is a tract against the Jacobites, addressed 
to the bishop Elias m defence of Peter, aichbisliop of Damascus 
Lazains of Beth Kandasa is known to us onlv through liis dis- Lazarus 
ciple Geoige of Beth Ntke as the compilei of a commentaiy on the of Beth 
New Testament, of which theie aie two volumes in the Biitish Kandasa 
Museum, the one (Add 14682) contaming the Gospels of St John and 
St Maik, the othei (Add 14683) the thud and iouith parts erf the 
Pauline epistles fiom Galatians to Hebiews 5^ The commentaiy on 
the epistles is meiely an abridgement of Chrysostom , in that on 
the Gospels use is also made of Jacob of Serugh, and occasionally 
of Theodore of Mopsuestia,^^ Cyiil of Alexandiia, and Ephraim 
He also quotes a passage of nine hues from the Sibylline oracles 
(ed Eiiedlieb, viu 287-296) At the end of pait thud of the 
Pauline epistles tliere is in Add 14683 a ohionological section, 
teiminating with the accession of the 'Abbasi caliph al-Mahdi in 
776, which piobably fixes the date of the aiithoi Much latei he 
cannot have lived, as Add 14683 is a MS of the lOtli eentmy, 
having been piesented to the convent of St Mary Deipara in Skete 
by the patiiaich Ahiaham (or Ephiaim), who sat from 977 to 981 
In Blit Mus Add 18295 there is a scholioii by Lazarus explaiia- 
toiy of a passage lu (pseiido-)Dionysius Aieopagita 
About this time too may have lived the clironielei Daniel bai Darnel 
Moses the Jacobite, who is cited as an authoiity by Elias bai bar 
Sliinaya lu the years 122, 127, and 131 of the Hijrah, i e , fiom Moses 
740 to 749 AD 35 

Thcophilus bai Thomas of Edessa®® is stated by Bai Hebifflus®^ Theo- 
to have been by lehgious piofessioii a Maronite He was addicted plnlus 
to tlie study of astrology, and an anecdote is related by Bai- of 
Hebieeus of his coriespondence with Hasanah, the concubme of Edessa. 
tho caliph al Mahdi, which fixes the date of Ins death in 785 He 
was the author of a history, which Bai-Hebiieus cites®® and com- 
mends He also tianslated into Synac “the two books of the 
poet Homer on the conquest of the eity of Ilion ”®3 This evi- 
dently means a vei&ion ot the entiie Eiad and Odyssey, inciedible 
as it may appear De Lagaide was, we believe, the first to disco vfii 
citations of this wroik by Jacob, oi Sever us, bar Slialdco, bishop of 
"3 Ctata Fat,m 17, Wiiglit, Cato? , p <109 “ 

-i Pc, Maiperkat or Maivtfanivin Assemam calls him bishop of Taghiith or 

•s B 0 , 1 465 , n 96 The epistles to Olmstophei against Prohiis and John 
Gi iminaticus of Alexandria, and to the nionls oi the convent of Mar Matthew, 
are also cited m Bnt Mns Add IfiW (Wnght, Catal , p C07) 

26 Assemani places Oonstantme as eaily as 630 and Leo about 040 (B 0 , i 
4Gb 467) Butm the Caiul Vat they aie moie correctly desoiibed as “uterque 
S Johannis Damasceni scqualis ' (vol in 255) 

27 These thn e arc mentioned by Assemani, BO ,i 4C6 

28 Wnght, Catal, p 007, col 2 

29 JB 0 , 11 9a, 337 , Bar Hcbrseus, Cliron Socles , i 297 , Baethgen, Pragmnie, 
pp 46, 123 Dionysius ot TeU Malug wiongly places Ins death some yeais later, 
in 729 

30 Two MSS of this woik survive, but both iraperfeot, the one at Rome, Cod 
Vat cxlv (Maljiu 253), the otheiin the Butish Museum, Add 17197 (Wnght, 

Catal , p 006) 31 See Wiiglit, Catal , pp 608 612 

3-! Saehau, PTieodoa Mops FraquMmSyi , pp 101 and 62 

33 The words of George ot Beth NekC, buhliam She dlogma (Wnght, OaH , 
p 611, col 2), probably lefia to the litingieal disputes which arose among ilie 
Jacobites about this tune (E 0 u 341) and attained considerable uiiportanoe a 
little later (p 34S) Bee Bai Hebiieus, Clmn Seeks , i 331 

34 See Wnght, Caial , p 1184 

36 See Baethgen, Fragmewte, p 2 , Ear Hebinius Ckron Sedes , u 162, note 2 

35 J5 0 , 1 621 , Caidahi, Liber Thcsauii, p 39 

37 Hist Dynast , p 22S (tiansl , p 147) 38 op nt , p 98 (tiansl , p 63) 

39 Op ml., p 228 (tiansl , p 148) Also at p 40 (tiansl , p 2b) Br ” Hebiiens 
says tliat "the poet Homei bewailed liei (fall) in two books, wluch Theoplnlus 
the astiologer of Edessa translated from Greek into Syiiao ’ 

XITI ~ io6 
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Mar Mattliew, \\ho died la 1241 ^ Caidrilu (Libe7 Tlwsami, p 
40) C[iiote5 the leiideriiig of Iliad u 204, butmtliout saying wbeie 
he found it Tlieophilus is often spoken of as the first to use the 
Greek loivels in pointing Sjniac iioids, tut ue haie seen above 
(p 840, note 21) instances of then occuiieneeinMSS oldei than his 
time Peihaps, however, he may have finally settled some details 
of the system and assisted in bunging it into moie geneial use ^ 
George Geoige of Be'elthan, a village ueai Huns, iias educated at the 
of Be'el convent of Ken-ueslue, and becauie the syncellus of Theodoie, 
than bishop of Samosdta, who piophesied great things of him On the 
death of Athanasius III a synod u as held at Mabbogh, at the close 
of 758, uhen a laige majouty of those piesent laised Geoige, 
who was only a deacon, to the see of Antioch ^ At the instigation 
of the anti patiiaicli Dai id, the caliph al Mansui scomgcd him and 
thiewhim into jnison, wheie he lemained for nine yeais, tiU he 
was set fiee by his sou and siiccessoi al Mahdi He was taken ill 
duung one of his diocesan journeys at Kalandiyali (Claudia), in the 
fai iioith of Mesopotamia, and died in the convent of Bai sauma 
neai Melitene (Malatyah), m 790 ^ Dming his long impiison 
meiit Geoige is said to have composed many disconiaes and 
metiical homilies He was also the aiithoi of a commentary on 
the Gospel of St Matthew, the unique but impeifeet MS of which 
has been desciibed by Assemani in Gaktl Vat , iii 293 
Cyiiacus Cyuaeus, a man ot Taglultan tainily ® and a monk of the convent 
of Bizona, otheiwise called the convent of the Pillai, neai Calb- 
nicus, was oidained patriarch ot the Jacobites in 793, and died at 
Mosul in 817 The lecoul of liis tiouhled life may he lead m Bai- 
Hohueiis’s Gbon Etcks , i 329 sg' , 5 0 , ii 116, 341 344 In the 
Kar 798 he endeaiouied to effect a union with the Jnlianists, whose 
patiiaioii was Gabnel, and a cieed was diawn np and signed by 
them and siindiy othci bishops, which lias been pieseived m But 
ilus Add 17145, f 27b “ Besides an anaphora^ and canons,® he 
mote a homily on the paiahle of the vinejaid® and a synoical 
epistle on the Tiinity and the incai nation addressed to Mark, 
patiiaich of Aleaandiia, which is extant only m Arabic 
The numbei of Hestoiian wiiteis duung the 7tli and 8tii cen- 
tunes is lelatively much laiger than that of Jacobite, and tho loss 
of many of then wiitings is much to be legietted, especially those 
beaiing on ecclesiastical and political histoiy IVant of space 
compels ns, howeyei, to omit many names which we would othei- 
wise gladly have noticed 

Bahliai Oiu list beams w itli tho name of Babhai the aichimandiite,^! called 

thearclu- Bilhhai the Eldei, to distinguish lam fiom the latci Babhai bar 
nund- Hesiblmaye He was a native of the village of Beth 'AiiuXtha oi 
rite Bd-'ainatha in Beth Zabhdai, and succeeded Mfii Dadh.isho' (see 
above, p 888) as abbot of the gieat com ent on Mount Ida On 
the death of the oatholicns Giegoij of Kashkai in 607 (see above, 
p 837) a tune of peisccution follow'ed, duung which the Nestoiian 
Chuioli was luled hy Babhai with a fiiin and skilful hand The 
hishojis of Niaibis, Iledhnivahh, and Kaikha dhe Beth Selokli (oi 
Beth Gnunai) entuisted him with the duties of iiisjieetoi of con 
1 ents, with the express obieot of looting out all w ho held the doc 
tunes of the as well as the followeis of Ilannandof 

TlcJhaiyabh and Joseph of Ilazza ^ So well did he acquit himself 
111 this posl^'* that, altei the mnidei of Khosiau II iii 628, when 
his siiccessoi Kaw adh II Shcroe peimitted a synod to he held, ho 
would have been iinaiumously elected to tho dignity of catholicus, 
had he only given liis consent, in default of which the choice fell 
upon Islio' yabh of Gcdliala (628 644) As a wntei IMhliai 
w^ould sewn to have been veiy piolifie, foi no less linn eighty thico 
01 eighty fotu w'oiks aie sot down to his account The puncipal 
of Ihcse, as ennineiated by 'Ablid isho', aie — a conunentaiy on tho 
whole text of Sciiptuie , on the coniincmoiations of the Blessed 
Tiigm Maiy and St John, and othei comraemoiations and foasis 
thioughoul the yeai , on the leasoiis of the celebiation of Hibn 
Sunday and of the festival of the holy cioss’®, a discoiuso on tho 
nmoE (of the twm natuies in oui Doi d, against the Moiiophysiles) , 
exposition of the Qsntui les of Evagims’® , exposition of the discouises 
of Maik tlie monk (on the spmtual law)^® , uilcs foi novices , canons 
foi monks , (coiitioveisial) letteis to Josejdi Ilaz/Slyri , hisloiy of 
Diodoie of Taisns and liis followeis , oii Matthew tho wandciei, 
Ahiaham of Nisihis, and Gabiiel Katiaya To those must be 
added an aocoiuit of the life and maitjudoin of lus coutompoiaiy 


I Ilmd, 1 225, 220, u 12S, \m 74D , Odywy, xviii 2(i, see Tlie 

AmJi my foi Oetolwi i, 1S71, p 107 2 rmnini c 7? 0 , i fil 

3 TJie minoiity appmutwl as anti patnairb Jolin nf Callmieus (ir nakbali), 
who hold onico foi fum leais (110, ii 340, col 2) anil was sncceedcd by 
mini, bislu)]) ofDiiripi'nd) 

* 1 ) 0 , 11 310 Baotligeii, 

1 (fie? , 1 310 k; , 11 175 " c Birii , , 

G yco Hai II<]ii,i,iiS| C'/itoii rifki , j 315 i IViivlit, CnUd , iiii 200, 210 
8 ■Wrijjht, Vaiul , p 222, col 2 , Ziitrobi'is, Paid , p 28, Ku 51 
8 But Mils Add 11727, f llO.i (WngH, CW«1 , p 8S7) MBO.ii 117 

II bee T> o , in 1, fis v/ , 172 , llol'niaun, Aimiii, iip 121, 101, 178 
boi ISO I 111 1, 101 , Ibu licbiaiis, Clhon hulfy , i 573 

5! See ahm c, pp 637, 8'IS u See J3 0 , in I, S8, 80, 473 

15 J! 0 , iii 1, d 1, and mde 1 i® See next imasiapti 

17 bee i\M J'cil , HI 172 13 IM , m. 307 so 

10 ltd Mm Add 17270 (Wrifilii, CcM , p 482) 

® I'liat IS, of Jviitar, on tlie coast ofiil Balucui 


Geoige, a comeit fiom Zoioastuainsm, whose heathen name w^as 
Mihiarngushuasp,^ and a few' hymns, contained in Nestonan 
p&alteis 

The successor of Babhai W'as, as wo have ]iist mentioned, Isho' Isho' 
yahh II of Gedlnda,®^ who was elected in 628 and sat till 644 yabli II 
He studied at Misibis, and w'as bishop of Balad at the time of his of Gc- 
clevation to the patiiaichate He W'as sent in 630 by Boiau, the dluili 
danghtei of Khosiau II , on an embassy to Heiaclius, the einpeioi of 
Constantinople, whom lie met at Aleppo, and to wdioin, w'e aie told, 
he lestoied the holy cioss, wdiicli had been earned off by the 
Peisians when they captiued Jeiusalcin in 61_4 Foiescemg the 
downfall of the enfeebled Persian monaichy, Isho' yabh pindcntly 
made conditions on behalf of Ins flock with the Muliamraadau lulei, 
it IS said tlnough. the inteivention of a Clmstiin cliief at Majraii 
amd of Yeshu' (oi Isho'), bishop of that place The deed oi oidi 
nance contamingthe teims of agioeraent was lenew ed and conhimcd 
by 'Omai ibn al Khattab ^ Accoiding to 'Abhd isho', the puncipal 
■wiitmgs of Isho' yabh weie a commentaiy on the Psalms and 
sundiy epistles, histones, and homilies A hymn of his occuis in 
the Nestoiian psaltei But Mus Add 14675 2® 

Sahdona of Halainun, a village in Belli Muhadliie,*® was educated Sahdoiu 
at Hisibis, and became a monk iindei Mai Jacob, the foundei of of Hala 
the famous convent of Beth 'Ablie Heie he composed a tieatise inuii 
in two volumes on the monastic life, besides a histoiy of his mastei, 
and a funeial semou on him He became bishop of Mahoze 
dll’ Al ewan in Beth Gai mai, ®“and was one of the Hcstoi lan clet gy who 
accompanied Islio' yabh of Gedhala on lus embassy to Heiaclms 
Whilst baiting at Apamea, Ish6'-yabh, John the Nestoiian bishop 
of Damascus, and Sabdona tiled thou hand at convex ting tho 
monks of a neighbouiing (Jacobite) convent, the lesult of whicli 
was that Siihdoiia. himself was con veiled,®'’ and aftciwaids wrote 
seveial heteiodov woiks Tins incident caused nnich scandal in 
the East, as may be seen fiom the nnmeious letteis winch Isho'- 
yahh of Hedliaiyabh, anothci meinbei of the embassy, found it 
iiecessaiy to w'lite upon the subject 

This Isho'-jabhwas the son of a wealthy Pei sian Chiiatian named Isho'- 
Bas-tnhmag, of KuphlanX in Hcdhaijabh 01 Adiabene, wdio used 3 abb III 
often to visit the convent of Beth 'Ahhe lie was eilncatocl at the of Tic 
school of Nisibis, bceaiue hishoji of Mosul, and aftei wauls nictio dhaiyahh 
politau of Ilazza (Aibcl 01 Iihu) and Mosul The chief event of 
his lulo at Mosul seems to have been that ho liindeicd the Jacobites 
fiom building a clunchin that city,®® notwithstmding tint Ihey 
weie snpjioitcd by all the weight and iiiflucnco of the TAglini ms 
Bu Hebneus dcclaics that ho liubeil light and loft to Qilnt this 
Ho was one of those who accomiiaiuod Isho'-j’ahli of Gulhrila nn Ins 
embassy to Heiaclms,'® and stole a vciy cosily and beautiful casket, 
containing relies of tho Apostles, fiom a chuicli at Aiitunh, the 
which ho conveyed (appamutly quite openly and shaimdessly) to 
the convent of Beth 'Abbe Onthaileath ofMai GiniiiGIi®’ (whosat 

G 14 647)*^ lie was elciaicd to the dignity of catlinbcus,®' wliii’h lie 
held till 057 658 Tnhis dcsuolodosomotliiiigloi lliejnnmnlion 
of leaimug ho wished to found a .school in tho ceinvimt of Ifftli 
'Ahlie, W'hcic ho had Imilt a m.igiuficciit cimuh, but the abbot 
Krtm-islio' and the icst of the la/y liiothoihood would liavc none ol 
tins, and prefeiicd to quit the convent and woLlub nv I0 Ihe neigh- 
boiuing village of Iloijia in S.ijihsi'ph.l Ilei eiipou 1h(' e.iiholn us 
gave np this paitofliis jikn and built las (ullegi' m lus lilhci’s 
Milage of Iviiphlina (01 Kuliirma) ® Soon alteiwimls lie found 
Iiimsolf involvoil in anotliei and luoie scuous dispute with Simoon, 


!l Hut Mus Add 72(10, ( 11, Holliiumi, lii -iii/r, pp 01 sii , 17.3 
k q , But Mus Add TluO, 472l‘l, sec liitlvcll, (mi.miliu, pp 37, 1!S 
23 Ju(1.l 1, ncai Mosul 

2iBei, n llOilb, 'll 1,105,47), Bii Tli'lmens, Clnnn lu 113 and 

note 1, 127 and Jintc 3 , B.U'lliKcn, I'lin/woili, pp 13, p), IDs, 111 

Tins, Iiouoiei,hPCins to hue heen ru i n hm k liy Anliisliri III in ii2S B2D, 
as the leslnalto cclebialeils K'slm.ilimi hink pUci iil .Iciii .ali'iii m i,2D , sio 
B.11 lIihneiiR, C/woii I'uii? , 11 1 1.1 ,110, 111 1, 'lO mile 3, 10 1 lOli , NnkUlti', 
ftsrft (I Veisa u A/fd/ei.pp 3'U 3'i2 

20 J! 0 , 11 41S, in 1, lOS, po] 1 , Bu TTi'hn'iis, f/iinti Pnlis n 115 Ba 
nihupus names Muhanmmdlumsell, hill il was mine likely Alui llaki ii!i2 033) 

27 Ree 7? p , Jii 1, lOS, col 1 sh jy, , „ j .|o, < „i j 

28 Ilolhnann, Auviiqi, p 21.5 30 fini/ , p ‘'2(, U Jl (i , ui 1, 453, 4ti2 

31 hie 77 0,111 1,110, eol 1, at the fiKti Assemmii piiinmmiis llie lume 

Aiyun.lmt Auwaiusmiiielikeli Inlii Piniu'l Hi I'lluIImuiii, lii^ ift/i,p 277 
13 'Weeaimot see tint Artsemmi Jus anv piiniud im aMsnlin!,!; Uiil (mIhIuuX 
was eomeited “abcuonhiiH N< stun uiisatl (’.ifliulieaui Mul'ili m"(/l 0 , ui 1, 
107, col l,enmp eol 2,11 1012, and p 320, eul 2,11 1113) 

31710, in 1, IIG 123 B.u riiJn uis (Pluiw hulu , 11 ll!l) spitefullv hil 
piores the oeeasion Jiy making nut lh.it llie e.itlKiJii us IsluT j tbh el' lli dhal5 
himself was the ]ierv(sl 

is J? 0 , ill 1, 472 , IIollm.aim, Aws uqr, p 220 38 71 0 , iii 1, 1141 15 

®7 TaRlnitli w, IS always stumglv d leobil e, .mil the is’i'stouims had 110 ibuu'h 
tlmie till 7()7 (see BO, 111 I, 111, iiiiU* 1, Hiillmaini, Ain^iuii, pp 100191 j 
Bat llc'bia'us, fViKUi 7He7es,n l.iOloD 
58 (‘hwn I'uls, II 127 111 71 n , m 1, 100, eol 1 

«> Tlien IS no Kvismitii doubt the euemnstantml leeit.il u) a Nisi m lan wider, 
BO, III l,10i),C(il 2, 47.5 iSti.inRe to siy, Asseui.iiil dues mil nupniM lias 
oir.isuml 41 I’lopeily M.u(0 lUuiuh (see II i) , n 'iso, eiil 2, No. 211) 

48 Accniilmpt to Otlius, 017 (lOO , Jl 0., 11. 420, m 1, 118, 1)15 
43 In 017 Ol iilH 

41 Ol, ieennlinKlotlipotheru'ek(inniK,tinflaO, 75 0 Jeer atl ITi'inedeecaseil 
themaiih!irinI)enlili,\vUi>dudmth.O(liai Hibiiuis, ('Amui /iila.n 12'i, 131) 
48 See Iliilliiiauu, Autzu0i, pp 223, 227 4® B.O , iii 1, 121 12,). 
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the metiopolitan of Re7 Aulasher^ in Pei sis and of theKiitiaye,® 
i\lio lefused obedience to him as Ins diocesan, and this led to a 
lengthy coiiespondence, legai ding which see i? 0 , ui 1, 127-136 
Hiswoiks.as enumeiated hy'Ahhd mho', fat—EuppalliHusksMbhe 
01 “ Refutation of (Heieticil) Opinions,”* wiitten foi John, metro 
politaii of Beth Laplit,'* and othei contioiersial tracts, consolatoiy 
and othei discoiiises, laiioim hymns,® and an exhoitation to eei- 
taiii novii es He aiiaiiged the Hiidhia® oi service book foi the 
Sundays of the whole jeai, foi Lent, and foi the fast of Nineveh/ 
and diew tip oQices of baptism,® absolution,® and consecration 
He also wiote a histoiy of the monk Lho' sabliran, a conveit fiom 
the leligion of Zoioastei and a Christian maityi “ A large collec- 
tion of Ills letteis IS extant m Cod Yat civil {Oaied , m 299), a 
judicious selection fiom wdiich would he worth punting 
'Anaii islio' of Hedhaiyabh and his brother Isho' yahh were 
fellow students at Nisibis with Isho'-yabh HI, and afterwards 
eiiteied the great convent on Mount Izla ,,Ish6' yahh subsequently 
became bishop of Kai daliyabluldli , but 'Anan isho' w as seized with 
a fit of waiideiing, and visited Jemsalem, whence he went on to the 
desert of Skete in Egypt, and made himself thoroughly acquainted 
with the lives and habits of its monks, legai ding whom he had 
lead so much in the Pai aclisc of Palladius On his return he soon 
foisook the gieat convent, because of dissensions that had ansen 
in it, and betook himself with his hiothei to the convent of Beth 
'Ablie, wlieie he devoted himself to study, and so distinguished 
liimself that hewas employed by Islio'-yabb III to assist in ariang- 
ing the Iludlii a (see above) 'Xiun isho' w i ote a v ohmie of philo 
sopliical divisions and definitions, with a copious commentaiy, 
dedicated to his biotliei,^® and compiled a work on the collect 
loading and pionunciatioii of difficult woids in the writings of the 
father s,i® thus following in the footsteps of Joseph Hiizaya (see 
above, p 836), and anticipating Jacob ot Edessa and the monks of 
the convent of Kaikaplictli.l (see above, p 82o) He was also the 
anthoi of a tieatise entitled Canonum daJEqwilitteiis, le , 
on the dilleient pioniinciation and signification of woids that are 
s]ielt with the same lottois This has been published, with the 
additions of Ilonaiii ihn Isliiik of al Hirah (died in 8/3) and anothei 
compilei,byHoifmaiin,0/Jiwsi/aAbstoi®M,pp 2 49^^ Hisgieatest 
woik, howovBi, was a now leoension oi ledaction, in two volumes, 
of the Fanidm of Palladius and Jciome, with additious collected 
by himself from othei souices and fiom his own expeiience T ina 
he compiled at the loiiiiest of the patiiaich Geoige, and it became 
the stand ud woiL on the subject in the Nestonan convents 
John of Beth Gairnai (Gaiintkaya), called John the Eldci, was 
a disciple of Jacob of Beth 'Ahlie, and Ins successoi as abbot of 
that convent Aftoi a few months, liovvcvei, he secictly fled fiom 
Beth 'Ahlie and hoiook himself to a hill neai Dakiika-® in Beth 
Gainiai, wlieie the monastciyof EvokieH^wassoonafteiwaids built, 
in wdiu'li he ended liis clays*'’ IIis woiks, accoulmg to 'Abbd 
Isho',** aie— a collection of heads of knowledge oi maxims, rules 
fui novices, a biief chionicle, histones of Ahiaham, abbot of the 
gieit convent on Mount Izla, of the monk Bai-'idto.,*^ and of Mai 
Ivliodh.iliwai, the foriidci of the convent of Beth Hile (near al 
Iladilluih, by Mosul), with a discourse and hymns on the last 
named 

Sahhi islio' Rustam*'’ was a native of a village called Haem, in 
TIedhaiyabli, and eiiteiod the gicat convent on Mount IzLi iindei 
the abbot Naisii, the successoi of Bahhai Ileic, at the request 
of the monks, he vrroto a tiact on the occasion of the celehiation 
of Golden Fiulay, and also a laige vmlurac of disputatious against 
heu'su's and othei theological (jiicstions He imgiated thence, 

1 Ol UUliiht (V ikat), stPNdliU'kf’, (I'lsrt il u AuLliei, p I'l, note 4 

2 Oi Ai.ibs (if Kabu, on Uie Peisrau Qolf, ind Uie adjacent distnets See 

J) d , UI 1, ] it) i no, in 1, isr, note 1 

4 no, ui 1, 13S, eol 1, Holilekc, ffuscJi d I'eiser n Jiuiei, p 41, note 2, 
II(illii).um, Auhsuiie, p 41, uok> 351 

5 Till' coiiipiisiLwu mi tiro inaitvi Qeoigp quoted liyCardaln (Iite Thi ,pp 
12 1 12 j) Is iniib'ibly of iiraoli Intm date At least we should not expect snch orti 
lleial luiuiig in tlie fih ceiitniy 

0 R 0 , UI 1, il'l, 141, cul 2 7 See Bvdgei, Tlie Nestonans, n p 22 

e HnL Mus Add 71S1 (Rosen, Ca/al ,p 50) 

0 /’(/.ufaposliles (ludlieieties, C'afai rflt,u 307,307, of public penitents, 
aJiiil , 201, But Mus Add 7181 (Rosen, Cutal , p on) 
u) n g , U« aiinbeciatioii of an altai witii the chiisin, Cafed Vat , ii 302, 3i)S, 
sec also ihul , 2'11, wheie e.mous of his aie given, and Liod Vit cc\ci,in 
JI.u, .Si / ipU ViU Nam CoU , v 
11 Cf/fiiZ Vat , ui 828 , jS 0 , ill 1, 285, note 2, and p C38 
32 71 0 , ill 1, 140 143 

n Pi opoi ly 'Ana n(i) isho' , see 7? 0 , m 1, 1 14 140 , Hoffmann, 0pm Nestor , 

P 

k The oldei name of Shenin dhiS Bhclh Rcraman, m Aiabio Smn B5 iimni'i, 
01 simjily as Sum, see Iloflniaim, Aumge, pp ISO, 253 
1® 77 0 , ui 1, 111, eol 2, neai Uie foot 3® Iliid , m 1, 144 

17 Prom a MS m (he India Ollioi hbiaij, London There is auotliei copy 
m the colleotum of Ihc S P 0 K , now at Oimhiidge 
la Se( 77 0 , 11 403 , ni 1, 49, 145 col 2, 151 col 1, middle 
10 The lUustiatinn', n/thr Book of dll’ Faiadi'^e in Bui Mus Add 172C3,172fil 
{■Wugbt., Oidal , pp 1078 b'O) and Orient 2711 seems to be a drilcrent woik 
The autlioi of it is said to lave been a KahayX, “a native of Katar,’ which 
'Airui 1 ho' was not so Iloffmann, Aiiszuqe, p 278 

23 ,Sii called fiom its fmmdci , see Iloffmann, op eit, p 274, note 2154 

22 77 0 , ui 1, 20'1 20i, 474 But he must have lived till afterOrtl, for Miu Kho 
<llitlnvai was still aUi e m that yeai (77 0 , in l, 101, ncai the top) 

23 77 0 , 111 1, '20 1 24 Ilnd , ui l, 407, col 2, ch 4 25 JOul , m 1, 451 455 


perhaps along with Natsai, to Beth 'Ahhe, where, however, he 
resided only for a short time, being invited by the monks of Beth 
Kiika*® to become then piioi Here he composed eight dncouises 
on the dispensation of our Loid, the conversion oi the various 
countries by the Apostles, and on continence and the monastic life 
Further, at the request of Mat Kaidagli, the synceOus ot Isho'- 
yabh III , he wrote lives of Isho' Zeklia (of the convent of Gassa), 
of Isho' yahh III , of Abraham abbot of Bctli 'Ahlie, who came 
thithci_fiom the convent of Zekha-isli6',*7 of Kam-isho' abbot of 
Beth 'Ahhe,*® of Ahiaham of Nethpai, of labban lybhh (oi Job) 
the Persian, _and of the elder Sabin isho', the fomidei of the 
convent of Beth Kuka,-® to winch may he added the live& of the 
brothers Joseph and Abraham ** 

^ Geoige, the pupil and successoi of Isho' yabh III , was a native of Georgeof 
Kaqihia in Beth Gewaya, a district of Beth (laimai His parents Kaphra 
were wealthy, and owned two farms in the nerghbouihood of the 
convent of Beth 'Abke Being sent to take charge of these, he got 
acquainted w ith the monks and ultim ately joined then body When 
Isho' 3 abb was promoted to the patriaiehate he appointed George 
to he metropolitan of Hedhaiyabh in his stead ** , and, on the death 
of Ins fiiend, Geoige succeeded to the patriarchate in 661, and sat 
tiU 680 As an author he is not of much account, having written 
merely a few homilies, with hymns and prayers for certam occasions, 
and published nineteen canons ® Eis too in all prohabilitv is the 
‘epistoladogmatica” contained in Cod Vat cccclvii ,p 360 ®^ 

Elias, hishoppf Maru or Merv, was one of those who were present Elias of 
at the death of Isho'-yabh HI and elected Geoige as his snecessoi Merv 
He compiled a Cetiem ^ainm {Malltphanuthd cM-Zadhm&ije) on 
the foul Gospels, and wrote commentaries on Genesis, Psalms, Pro- 
verbs, Ecclesiastes, the Song of Songs, Ecelesiastions, Isaiah, the 
twelve iniiioi Prophets, and the epistles of St Paul His letters 
would probably he of some interest to us, and the loss of liis ecclesi- 
astical lustoiy, to which 'Abhd-isho' applies the epithet of “tiiist- 
WQitliy,” is to le legretted 

Of Daniel hai Maiyam we can onlv say that he floiiuslied under Darnel 
Isho' yahh III of Hedhaiyabh, about 650 He wiote an ecclesi- bar 
astical history in foiii volumes, and an explanation of the calendai Mai3am 
Tlie history is cited by Geoige of Aibel in the 10th. centuiy foi the 
date of the destruction of Jerusalem 

Gabiiel, suiuamed TamSthii, was a native of the province of Gabriel 
Siaizm 01 Shahiazui ®* He studied at Nisihis, and then entered Tauretha 
the gieat convent on Mount Izla, where he took part in a contio- 
veisy inth the Monophysite monks of the convent of Kaitamin 
(near Mardiii) and against Sahdona Ho afterwaids migiated to 
Beth 'Able, wheie he wiote a life of Mai Narsai the abbot, an 
account of the maityis of Tfu Beia’m or Tui Bcien (Adhmpaiwa, 
Mihinarsai, and then sistei Mahdokht, in the ninth yeai of Sapor 
II ), a homily foi the washing of the feet &c He became abbot 
of Beth 'Abbe midci the catlvolicus Heiian-isho' I (686 701) 

Hendn-isho' I, called the Ekiei oi the Lame {Mglnia), was an Henan- 
pointed cathobcus in 686,^’ in succession to John bar Marta,'** the fod- isho' I 
lower of Geoige He was opposed by Isho'-yabli of al-Basrali, whom 
he thiewinto puso]i,bttt alterwaids released on his making his sub 
mission A moie serious rival was John of Dasen, bishop of Nisibis, 
smnamed the Lepei, who cuuied favoiii with the caliph 'Aid al- 
Malik ihn Maiwaii and piiocuied the deposinon of Hendn isho', 
whose place he occupied foi neai ly two yeais Bai-HebisEus adds** 

that John piut him foi some 6333 into prison, and then sent him 
off to a eouvent among the mountains 111 chaige of two of Ins dis 
cipiles, who tliiew the liiclJess catholicus down a precipice and left 
him tleie foi dead Luckily he was found by some sheplieids, 
who took good cai e of him, though he seems to have been lame ever 
aflei On his locoveiy he wuthdiew to the convent of Yanndn (or 
Jonah)*® neai Mosul, wlieie he stayed tiB the death of lus rival 
He continued to lule the Neatouan CUuich till 701, ** and w as biuied 


2S Onfche Gieat ZvliiinHeflliawabli, see noffmaan, AMsauje, p 215,iiQtel715 

27 77 0 , ui 1, 41)8, col 1, at the top 

28 Who died in. 052 , see Baetligen, FrarjmiUe, pp 21, 112 

22 JS 0 , 11 418, col 2 30 Ihul _ ju 1, 228, col 1, neai the foot 

33 B 0 , 11 421, 111 1, 149 , Bar Hebreens, Chrmi Eccles , 11 131, 133 , Hoffmann 
Aumiqe, p 277 

32 lie imist be dis+mguislicd finintvin othei Georges, Peisnub by 1 ace, also 
disciples ot Islio' yabh, viz , Geoige, bishop of Ptiath de Maisbln or al Bisiab, 
and Geoige, bishop of Kisibis, the httei of whom is the authoi of a well knoivn 
hymn (see 77 0 , m 1, 45b , Biokell, Conspectus, p 38), olttn found 111 Neeloiian 
psalteis, eg, Eo&en, Catai , p 14, w, Wiight, CaUil , p 131, eol 1, Munich 
Ga/aZ , Cod Syi 4, p 112 

32 73 0 , 111 1, 153 31 Mai, So iptt UeZZ Nova Coll , v 35 7 } 0 , h 42 O 

30 Ihd , lu 1, 143 37 Ibid , „ 420 , 111 1. 231 38 Ibid , ni 1, 521 

32 See Hoffmann, Avsnuge, p 47, notes 8G4, 105, p 254 iq 

40 B 0 ,111 l,4jb 458, BCofliiiann, Maanepe, pp 9 lb, ft 0111 But Mus Add 12174 
(Wiight, CaZaZ , p 1133) 

47 Bw saurav was abbot at the beginning of Hbnrinlshu"spatiiaiebate, see 
no, ml, 467, rol 1 

Bar Hebrxns, Ghran 3 dies, 11 ISo, Baetligen, Fmgmenk, pp 32, 117, 


13 He sat 080 082 , B 0 , u 422, iii 1, 015 , Bar Hebiaius, Chmi Ecclcs ,11 133 
44 Baetbgen, Ft aqmente, pp 81, 85, 118, 119 
42 Gliron Euks ,11 135 sq , BO ,ii 423 

48 B 0 , 11 42 1, note 3 Bai-Hebuius calls it “ the convent of John ” 

47 AocoubngtoEbas bar Shiiiayain Baetbgen, Jrapiaeiife, pp 38,120 Others 
say 099 
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Hi the conyent of Jonah ^ Besides composing homilies, seimom., I 
and epistles, he was the aiithoi of a life of Seigitis DCwadha^ of 
Daiaukaiah or Daiihaiah neai Eashhai, who was a contempoiaijr ' 
of lus He also wrote a tieatise On the Tiocfoli Use of tlte School 
01 iimieiftity, as a place of nioial and religious baming as well as 
of mstiiiction m letteis, and a commeutaiy on the Analytics of 
Austotle ^ 

Alahd Presumably to this centiiiy belong tuo eccleuastical histoiians 
zeLha who aie known to ns only fioin the Ghiomele of Elias hai Shmaya 
Alalia zeLha is cpioted by him in legaid to events that took place 
in 594 596 and 606 ^ Peihaps lie is identical with that Alalia 
zekha to whom we find Isho' yabli III wilting a lettei whilst he 
was yet bishop, ronseiiuently in the eaihei pait of the continy ® 
MTfh n, Mikha oi Mieali is cited hy Elias as an authoiity foi the yeais 594 
596 and G05 ® ^ i .-n-j.! 

David of Passing ovai into the 8tli centuiy, we may mention David of iteth 
Beth Eabban, that is, of the convent of Zekha isho', afteiwaids of Beth 
Eahhm 'Ahhe, who was the authoi of a monastic histoiy, called The InUle 
Paradise, w'hich is fieqnently cited by Tliomas of Maiga. Its fiist 
chapter contained anecdotes lelative to GeoigeNeshiaya, hfathaiuel, 
and other monks of Beth 'Ahhe, who lived iiiidei Henan isho' I , 
towards the end of the 7th century ’’ David attained episcopal 
dignity, though we do not Inow the name of his see He wrote 
ako a geogiapliical treatise Upon the Linds of Ohmatesui Comtna, 
and the Vai lations of the Days and Nights ® 

Bablui Baiiai bar Hesibhnaye (so called because lus paients weie of 
bar Nisibis) flonuslied iindei the catliolicus Seliblia zekha (713-729), 
Kesibh the siiccessoi of Htiian-isho' ® He was a native of Gcbliilta oi 
nay e Jahilta in Tiihan,“ and is Jesciibed by Thomas of Maiga as being 
a tall, poweiful man, with a magnificent voice, gentle and modest, 
and learned w ithal He devoted himself to the lefoimatiou of the 

musical sei vices of the Hestoiian Gliuioh, which had fallen uito 
sad confusion, and founded many schools, moie paiticiilaily m tlio 
diuoeses of Hedliaiyabli and Maiga, with the special object of pio- 
raotmg the study of ehuich music The most impoitant of these 
weie at Kephar 'TIzzeDi in Hedhaiyahh and Baslifishin the distiict 
of Saphsapk in Maiga At the foimer he took up lus lesidence, 
but used to visit and inspect the otheis once a year In lus lattei 
years he letmned to Gehhilta and died theie Ilewiotediscouises 
and homilies of diffeient kinds, numeious hymns for vaiioiis occa- 
sions, histones (of holy men), and letteis 
Bar Siihde of Kaikhu dlie-Blieth Sclokh floinished, according to 
Assemaiii, undei the catholicns Pethioii (731 740) 'Ablid isho' 
states that he wiote an ecclesiastical liistoiyi-’and atieatise agamst 
the Zoroastiian religion 

“When Babliai the Nisibene was residing at Kepliai-'Hzzel (see 
ham bar above), a woman from the village of Bcth Saiyadhe hi ought to him 
Daslim her ciippled son, whom she called “ only half a man,” and begged 
dadli him to bless him “ This is no half man," was the gentle niouk'i 
leply, “ tins shall bo a father of fatheis and a duet of teach ei s . 
Ins name and his teaclung shall be famous thiouglioiit the whole 
East This was Ahiahain bar Dushaiidridli “the Lame,” whose 
works are enumeiated hy 'Ablid-islio' as follows’'^— a book of ewlioit 
ation, discouises on repentance,^® letters, the book of the king’s 
way, a disputation with the Jews, and a coromentaiy on the dis 
com ses of Maik th e monk He was teacliei at the school of Bashush 
in Saplisapha, wheie the future catbolieiis Timothy I received his 
early education, as well as his suecessoi Isho' bai Hon and Abu 
Huh al Anbdti 

Mexr- Mdi-abhri, the son of BSiikh sebliydneh, was a native of Kashkar,®' 
abha II and became bishop of that town Fiom tins see he was piomotcd 


Bar 

Sahcir 


Abia- 


I His Al ab biogiapliei ami ro i eligionist acids that Ins gi avo was opnicrt oSO 
yeai s aftei ivarcls, and liia body found iiiidecayed and looKing as if lie slept 

5 Nat Dudliii The woid means “ liablo to hts," “ opiloptic," “ cn/y ’ 

3 J5 0 , 111 1, 154 

4 See B«i Hobiffius, Qiron Seeks , ii 106 note 8, 107 note 8 
a BO ,111 1,141, No 35 

0 See Bar Hebraius, Cln on Eccles , ii ICG note 3, 107 note 2 

7 B 0 , in 1, 217 col 2, 218 col 1 , see also pp 49 note 1, ISI col 1, 1 1 

8 J5 P , 111 1, 265 The poems leferred to byAssemaiii in note 1 aie no doubt 
of much latei date The tii st of them is edilt'd by Cai d,vln in liis I ibei Tksitm i, 
pp 41 40 Caidalii places David s death “ m the ycai 800 " Twenty two veiy 
artificial poems “ on the love of wisdom,' asciihecl to him, aiipimtiil in the 
Directoniim Spmtmle of John of Mosnl, edited by the bisliop Elias John Millos, 
1SG8, pp 172 214 

9 According to Elias to Shinny "i, in Baeiligon, Fragments, pp 40, 47, 122, 121 
Assemani (B 0 , il 430) gives 714 728 

Hoffmann, Ansznge, p 188 

II f&id, p 236 sd 12 Had, p 223 

13 Se(.iO,m 1,177181 Ofhishyinns afewaic still extant, see BieKell,rnii 
rpeetin, p 38 , But Mus Add 7150 (Rosen, Calcd , p 14, v, x, y, /), Adil ll(i7G 
(WTieht,6W,p 131,001 1), mi0iihid,r> 136,fol 1), Bails, Siippl 5b(,ZoUn 
beig, Oatal 9, enl l,t), Munich, Cod Syi 4(Oiieiit 147) 
w R 0 , 11 430 , Baolhgen, imcinetite, pn 40, 120 
13 Cited by Bluis bai Slmiriy.1 , see Bai Ilebi mis, CVuon Bides, u 65, nolo 1 
IS BO, in 1, 179 17 JM , m 1, 101 

18 Accoidmg to anotlier leading an desire or euptdity 
18 See Blit Mus Add 17270 (Wiight, f'sfnJ.p 482) 

20 lssemani(B 0 ,nj 1, 1'lo, note 4) says Hint Timothy I was a pupil of Ahi a 
ham bat Liphah, but Mi6' hai Nun and Abfi Nfih aic expicssly stated 1o have 
been pupils of Abiahain “the Lame, "t5ui!,p 165, note 4, and p 212, note 2 , ste 
also p 480, col 1 

21 Others say of Dankarah, in the noighbourliood of Biislikar, BO ,u 431 


in 741 to Hie dignity of catholicns " At fiist he bad some diffi 
cnlties with the cmii Ahisiif ibii 'Omai atli-Thakafi, hut tht&e weie 
settled by a visit to al Kufah, which gave him an oppoitunity of 
going also to al Hiiah, wlieie hewms leceived with gieat honour 
hy the aged bishop John Azaak He shoiteiied his name to Ahha, 
the better to distinguish himself fiom lus piedecessor Mai abha I 
(see akve, p 836) In the si\th yeai of lus patiiaiclnte lie got into 
a dispute with lus cleigy about the imnagement of the school at 
Seleiima, and withdiew to Kashkai, hut lotiiined to Seleiieia befoie 
lus death, which took phace in 751, at the age, it is said, of 110 
yeais Accoiding to Bai-Hehiajus, “he was learned in ecclesi 
astical woiks and in dialectics, and composed a coinmentaiy on 
Theologus (a e , Giegoxy Hazianzeii),®® and all lus time he was occu- 
pied m leading hook ” 'Ahlid islio' mentions him in two pjaccs, 
as Abhd, of Ka&likai 0 , iii 1, 134, and as Abha bai Boiikh 
sebhyaneh at p 157 In the foimei place he asciibes to him 
expositions, letteis, and a commeutaiy on the whole Dialcctus of 
Aiistotle,-® and m the lattei, The Tool of the Ocncials, oi Mihiaiij 
Goveinois,^ and otliei woiks 

Simeon hai Tahhlikhe (the Biitchei) of Kashkar held the iin Simeon 
poitant post of chief officei of the tieasiiiy iindei the calijili al hm Tab 
Mansui,®' about the same time that lus co-i eligionist Geoik hai haklie 
Boklit isho' of Giiiide Sliahlioi oi Beth Lapat,-® in Ivliiizistrui, was 
couit physician The only woik of lus mentioned by 'Ahliil isho' 
is an ecclesiastical Instoiy, wliicli fioiii lus position at Baglidadli 
doubtless contained much valuable infoimalion 

Saien oi Suun,™ bishop of Nisihis and afteiwaids of Ilalah oi Bniui 
Holwtin 111 Beth Madbiye,-’! was raised to tbe patiiaichate in 754, 
hy the oideis of Abiii, the Mnhamniadaii emii of al-Madruii 
(Seleiicia) The bishops apipealed to the caliph 'Abdalirdi as- 
Sa&h,’® and not in vain The election W'as cancelled, and Jacob, 
bishop of Gimde Sliabhoi, was chosen iii Ins pi ice (w'lio sat till 773) 

Then continued squabbles, howevei, so nutated al Maiisui that ho 
gave 01 dels to tliiow them both into piison Suien made lus 
escape in time, but Jacob was caught and spent the nevt nine yoais 
nndei stiict waid, dining winch time “the second Judas,” 'Isa 
ibn Shalilatlu oi Slialildta,®® deacon and physician, tuimpled the 
lights of the bishops imiloi foot On lus lelease, he sent Buieii as 
bishop to al-B.isiah, at the request of some of the Cluistiaii citi/ens, 
but otheis would not receive him, and then quanols once moia 
atti acted the caliph’s attontion Sincn, waiuod by 'Isa, again 
made lus escape, hut wms eaptmed by the omii of al Madam and 
died 111 piison The cpitliel of MplmhshU and, given to him by 
'Ablidislio',®® iiiiphes that he was eithei a commeiilatoi on Senp 
tine 01 a tianslatoi of Gieek woilvs into Syiuc lie composed a 
tieatise against heictics, but the lemaiiulei of 'Ahlid islio”s text is 
not deal in Asscmaui’s edition 

Cypiiaii, bishop of Hisibis, was appointed to that see iii 741 '^'Cypuan 
The gieat event of Ins life was the building of the fiist Hestonan ol Nisi 
olinich 111 the Jacobite city of Tigluitli, just outside of the W'alls, his 
on the banks of the Tigiis The idea oiiguiatcd w'lth fSclihlul 
zekha, bishop of TiihiLn, hut would iicvei have hien ii ali/cd, had 
not Cypiuu allowed the Jacobites to losumo possession of the 
chinch of Mill Donutiusat Nisihis The building of the chmdi 
at Taghiitli was commenced in 767 Cyjnian also eiocted a lungni 
ficont diiuch at Nisibis, on W'hidi be esjiondcil the sum of 56,000 
dnuis, in 758 759 Aflei tins Innc il so Inipjieiu'd that iho patn- 
aiehs of the thioe Cliustun so( is, Thoodoict f!io Malkito, Ocoigo 
tho Jacobite, nml Jacob the Histoiun, wcic all in juisoii at nneo 
at Baghdadli 'Isa tho physician, thnikiiig io iinpiovc the occa 
Sion to Ins own advantage, w'loto to Cypnan that the eahpli al 
Maiisui coveted some of the golden and hiIvci vt'ssids of tln' clnnoli 
of Hisibis, hinting at the same nme in jiietly pliun language that 
a liandsomo piesenl to hiwsolf might be of some avail al this junc 
tuic Cypiian had tho coinage to go stiaight to Baghdrulh with 
the lettei and sliow it to the calijih, who disgiaccd 'Is,*!, and eonlis- 
atodhispioiieity,®ic]easuigtlio tlnuepiifuiucbs attlu> same timo.”' 

Cypnan died in 707 Ai'coidinglo 'Alilid isho', li(> wiotc a coni- 


22 Badligtm, EiHi;Hifiili,pi) 00, 126 , Bii ITclunMm, fVinm Ftilis , \i 103, 
J5 D , il ISl, 111 1, lOT 2J ,S(Mi n 0 ,111 1, 107, ( nl 2 

21 Whom Absdiiani UkCB foi Alnaliani ol hoHlikivi (sic ivIidic, p 837), fur 
what iMson W( cauiiotscc 

25 ,Si>c 71 0 , ill 1,357, col 2 

26 Pcihaps 'I chiomcli' of Ihc Miiltamiimilaii c'lnmnoiH of al 'Iiak 

27 BU.m i,20fi,col 1,11 4,5 

28 Nolllckc, flfslll (i J’Osi) i< iKlOri.p 41, Hill ('2 

24 710,111 1,206, Col ", Hole 1, Hiulligcn, I imiiiinitr, pp 64, 1,0, 120, linr 
ITcbr.uu, J/nf Dymaf , 221 , Wuslcttfi'ld, r,i's(U d mnO (o 5, No "i, 
so On (lie name « c Noldclvc, fri s A d Jlmi ii Uuki, p JSH, tioti) 1 
31 .Si'cHollnmiiii, Aiis;}ii)i, j» 120 
t3 lie ilicil ill June of lliw smiic yew 

33 See llai IIi'liiuu',, IIN dJijiw t , p 221 ; Wunli ufchl, tksdi d amb lenle, 
No 2(1 

SI ffrt.ii 431, 111 1,1(14,206 20(1 

>1 /Ml! , ill 1, W 

17 I>ai41ig(>n,7'm(/W)!7(,pp 60,I‘’6; Jkii Ui 
14 Urn Ihhiaiis, (Vo (111, ;<nfc , ii 1,66 I 
33 BnctliBcn, I'ltmunte, pji ,67, 124 
4fl ]tni HcbnuuH, Jhst Jhinn I , p 2 ' l 
« Harlti brans, (Tiiiin fiiln,!! Ifil li.'i; 7.'fl,iii I,11U12 
42 B i(>tli({Pti, hiugiimte, pp (lO, i2‘i 
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mentaiy on the theological discourses of Giegoiy Naziauzen and 
vaiious foims of oulination ^ 

Timothy Timothy I was a native of Hazza, in Hedhaiyabh, and had been 
I a pupil of Abraham bai Da&haiidadh (see abo\ e, p 844) at the school 

of Bashiisli 111 Saplisaphtl He became bishop of Beth Baghesh,- 
and stood well with the Muhammadan goieinoi of Mosul, Abu 
Musa ibn Mus'ab, and his Chiistian secictary Abu Niili ad Aubaii’ 
On the death of Hmian isho' II in 779,^ seveial persons piesented 
themsehes as candidates ioi the dignity of catholicus Timothy 
got iid of Isho' yabh, abbot of Beth 'Abhe, by pointing out to 
him that he wms an old man, unfit to withstand his youngei rivals, 
and by pioniising, if he himself weie successful, to make him 
metiopolitan of Hedhaij abh, wdiich he aftei wards did Meantime 
Thomas of Kashkai and othei bishops held a synod at the com ent 
of Mai Pethion in Baghdadh, and elected the monk Geoige, who 
had the snppoit of 'Isa the couit physician , but this foimulahle 
opponent died suddenly Ha\ mg by a mean tuck ohtamed the 
suppoit of the aiclideacon Bei5e and the heads of the vaiious 
colleges, Timothy managed at last to get himself appointed catholi- 
cus, about eight months aftei the death of Ins piedecessoi He 
still, howevei, encounteied stiong opposition Ephiaim. metio 
politan of Guilds Sliablioi, Solomon bishop of al-Hadithah, Joseph 
metiopolitan of Main oi Meiv, Seigins bishop of Ma'allethaya, 
and otheis held a synod at the convent of Beth Hale, in which 
they made Rustam, bishop of HSnaitha,® metiopohtan of Hedhai 
yabh in place of Isho' yahh,® and excommunicated Timothy, who 
letoited wuth the same weapon and deposed Joseph of Meiv 
Joseph hi ought the mattei befoie the caliph al Mahdi, but, failing 
to gam any lediess, in an evil lioui foi himself became a Mnham 
madan ^ Once moie Ephiaini summoned his bishops to Baghdadh 
and excommunicated Timothy foi the second time, with no othei 
lesiilt than a countei excommunication and some disgiacefnl not 
mg, w'liich led to the inteifeience of 'Isa and the lestoiation of 
peace ® Timothy was duly installed in May 780 ° He made the 
bisliops of Pcisia subject to the see of Seleucia, and appointed over 
them one Simeon as metiopolitan with oideis to enfoice a stiictcr 
rule than lioietofoie In ins days Chiistiaiutyspicad among the 
Tiuks, and the khukan himself is said to have become a conveit 
Timothy’s disgiaoeliil lesponse to the caliph ai Rashid in the 
mattei of the clivoice of Zubaidah may be seen in j? 0 , iii 1, 161 
He IS said to have died in 204a h =819 820 A d , oi 205=820 821 , 
hut, if he 1 eally was catholicus foi foi ty thiee yeai s, his death cannot 
have taketi place till 823 'Abhd-isho' iiifoims us that Timothy 
wiote synodical epistles, a volume on q^uestions of ecclesiastical 
law, anothei on questions of yaiious soits, a thud containing 
disputations wuth a heietic, viz , the Jacobite patiiaich Geoige, 
about 200 leitQis in two volumes, a disputation with the caliph 
al Mahdi oi his successoi al-Hadi (on matteis of lehgion), and 
an astionomical woik on the stais Bai Hebiieus adds hymns 
foi the dominical feasts of tlio whole yeai and a commentary on 
Tbeologiis (Giogoiy Nazianzen) 

Anouj- In this centiuy too we may place the two following histoiical 
inous wiiteis, whose names and woiks aie unfoitunately kiiowui to ns 

lusLor only thiough the mention made of them by a latei annalist (1) 

laiis An anonymous autlioi, the abbot of the great convent (of Abia- 
ham on Mount IzL'i), cited by Elias bai Shinaja in his Gliiomde 
uiidei the yeais 740 741 (2) An ecclesiastical liistoiian called 

Pethion Pcthion, uh'ntiliad by Baetligeii (Ftamnmte, p 2, No 6) with the 
catholicus of that name This is, howevei, impossible, because 
the catholicus died in 740, wheieas the Mlesiastieal Htstmj of 
Fdhioii IS cited by Elias bai Sliinlya iindei the years 765 and 768 
We conclude oiii enuinoiatioii of the Nestouan wiiteis of this cen- 
tiuy with the name of aiiothei liistoiian In the Fill Onont , iii 


I U 0 , 111 1, 111 113 By the “ tliaolns'y ” of Giegoiy Kazianzen are probably 

meant tlie discomses beuing the title I'heologiLa I'l mui, &e , see, for eicample, 
tYiiglit, Catal , p 12), Hns 22 2j Hoflmum, Amuge, p 227 sq 

3 Aho a pupil of Abiiliam bai DisbandSilli (B 0 , m 1, 212 note 2, 1C9, 
col 1) Ho IS luentionod in commendatory teniis by Timothj m iis encyclical 
letters of 790 and 805 (B 0 , in 1, 8‘2 col 1, 164 col 1, 'Abhd isho’, CoUeetw 
Canomm Sijnodim urn, IX 6, in Mu, Siriptt Vett Nova Call ,x pp 167 col 1, 
829 col 1) He was the aiitlior of a refutation of the Kor’an, a disputation 
against lieieiics, and otliei useful works (J? 0 , in 1, 212), among which may be 
mentioned a life of the missionary John of Dailam (B 0 , ui 1, 183, col 2) 

* Oi, according to otheis, 777 

6 Ilollmann, Amiuge, p 210 ^ BO , ui 1, 207 

7 We need not believe all the evil that Bar Hehroeus tells us of this unhappy 
man, Chi on Ba Its , il l7l sq 

6 Bee the whole miserable story told m full m BO, ii 433, iii 1,158160, 
Dai Ililnreus, Ghron Bales , ii 165 100 

B Biidhgen, Bragmente, pp 31, 131 

10 Bar Ilebiaiiis, Chi on Ercles , n 109 , B 0 , ii 433 

II B 0 , m 1, luO Onmpare Oliwolson’smteiestmgmemou “SyiischeGrab 
mscliiiften aus Seimiietsclne’’ (west of the Chinese pioviuee of Kuldja, nwie 
eoiieotly ICiilja), in. Mini tie I’ load Imp ties Sc de St Pitersb , 7th sei , vol 
xxxiv , No 4 The oldest of these tombstones is dated A Gr 1169=858 a d , 
ami inaiked “the grave of Mengku tenesh the believei " (p 7) , bat most of 
them belong to the IStli and 14tli centimes 

13 See B 0 , n 434 , iii 1, ICO 13 B 0 , lu 1, 102 103 

14 Oh? on Bale } , ii 179 He is probably the antlioi of the hymn m Brit 

Mtts Add 7150 (Rosen, Catal , p 13, col l, 1) and Pans, Siippl 56 (Zotenberg, 
Catal , p 9, col 1, i) _ , „ _ , 

16 See Baetligen, Fi agnmte, p 2, No 3 , Bar Hebr«us, Cliion JEceles , ii 152 
note 2, 154 note 1 (Abbeloos wutos “the abbots of the great convent”) 


1, 195, the text of 'Abhd isho', as edited by Assemani, speaks of a 
wiitei named Isho'-denah, bishop of Kasia Other MSS , how'evei, Isho'- 
lead Basiii (al Basiah), which is coufiimed by Elias hai Shinaja denah 
lu Baethgen’s A/aprticnfe, p 2 The vaiiation DSnah-isho' in Bar- 
Hebiieus (Chi on Eedes , i 334) is of no conseijuence, and even there 
the MSS differ Besides the usual homilies of soits and some 
metiical discomses, he wrote an intioduetion to logic, a woik 
entitled The Book of Chastity, m which he collected lives and 
anecdotes of holy men and founders of monasteiies, and an ecclesi 
a&tical lustoiy in three volumes This valuable work is known 
to us only by a few citations in Bai Hebisus and Elias bai Shiuayd 
Those in Bai Shinaya’^ lauge fiom 624 to 714, but the extiact in 
Bar-Hehneus bungs us down to 793 
Reveiting now to the Jacobite Church, we shall find that the 
mimbei of its liteiary men in the 9th centiuy is not laige, though 
some of them are of leal impoitauce as theologians and histoiiaus 
Dionyaus Tell-Maliiaya was, as his siunaine implies, a native of Diony 
Tell-Mahie, a ullage situated between ar Rakkali ami Hisii Mas- sms of 
lamah, ueai the nvei Balikh He was a student in the convent Tell- 
ofKen neshre,-® and on its destiuetioa by fiie and the consequent Mahre 
dispersion of the monks he went to the convent of Mar Jacob at 
Kaisum, m the distiict of Samosata He devoted himself entirely 
to historical studies, 3® which he seems to have earned on in peace 
and quiet till 818 The patiiarch Cynacus (see above, p 842) had 
got entangled in a contioveisy with the monks of Cyirhus and 
Gubba Baiiaya about the woids lah/iid sMmmjdnd (“ the heavenly 
biead”), &c , in the Eucharistic senice, which ended in the mal- 
contents setting up as anti patiiaich Abiaham, a monk of the 
convent of Kaitamin Aftei the death of Cynacus lu 817, a synod 
was held in June 818 at Callinlcus (ar Rakkah), m which, after con- 
siderable discussion, Theodoie, bishop of Kaisum, proposed the 
election ot Dionysius, which was appioved by most of those present, 
including Basil I , mapluun of Taghiith The pom monk was 
accoidingly fetched to Calhnieus, leceived deacon’s oideis on 
Fiiday in the convent of Estunaoi the Filial, piiest’s oideis on 
Satuiday in the convent of Mar Zakkai oi Zacchseus, and was 
laised to the patiiarchate in the eathedial on Sundaj the fiist of 
Abh, 818, the officiatmg bishop being Theodosius of Callinicus 
Abiaham and his partisans, seeing then hopes disappointed, main- 
tained their hostile attitude, which led aftei waids to the usual 
scandalous scenes hefoie the Muslrni authorities^® Immediately 
aftei his installation, Dionysius commenced a visitation of his vast 
diocese, going fiist noithwaids to Cyirhus, thence to Antioch, 
Kiikesion (Kiikisiya), the distiict of the Klialihui, Nisibis, Daui 
and Kephar tutha, and so back to Callinicus, wheio he enjojed the 
piotection of 'Abdallah ibn TMiii against his iival Ahiahain He 
did not on this occasion visit Mosul and Taghiith, because the 
maphuan Basil thought the times uufaiouiable In 825 'Abd- 
allah ibn Tabu was sent to Egypt to put down the rebellion of 
'Obaidallah ibn as Sari, wlieie he remained as goveinoi till 827 
His biother Muhammad ibn Tabu was by no means so well disposed 
towards the Chiistians, and destroyed all that they had been allowed 
to build in Edessa Wherefoie the patiiaich went down into 
Egypt to beg the emii 'Abdallah to write to liis brother and bid 
him modeiate his zeal against the chmcli, which he accordingly 
did On his letuin fiom Egypt the patiiaich hai troubles with 
Philozemis, bishop of Nisihis, who espoused the cause of the anti 
patiiaich Abiaham** , and he then went to Baghdadh in 829 to coiifei 
with the cahph al-Ma’mnn as to an edict that he had issued ou 
the occasion of dissensions between the Palestinian and Babylonian 
Jews legarding the appointment of an exiliaich During his stay 
in the capital disputes took place among the Chiistians, which 
ended in a lefereiice to the caliph and in the deposition of the 
bishop Lazaius hai Sahhetha®*^ Eiom Baghdadh Dionysius pio- 
ceeded to Taghrith and Mosul, and nominated Daniel as maphrian 
in place of the deceased Basil In 830 al-Ma’mtiu made an. attack 
ou the Gieek teiutory, and the patiiaich tiled to see him on his 
return at Kaisum, but the caliph had hiuiied on to Damascus, 
whithei Diouysius followed him and accompanied bun to Egypt 
on a mission to the Bashmunc Copts, who weie then in lehellioii 
Any efforts of Ins and of the Egyptian patnaroh weie, howevei, of 
no avail, and the unfoitunate rebels sufleied the last honors of w ar 


16 BO, ni 1, 195 Baetligen, Fiagnienie, p 2 

18 Chon Bodes,! 333, BO, ui l,195,iiotB4(wlieie695isamistakefoi793) 
See also Bar HeTor'eus, Ghran Bales , u 42 note 2, 114 note 1, 122 note 1, 
127 note 3, 138 notes 1, 2. 140 note 1 

19 See Hoffmann in ZB MG, xxxn (1878), p 742, note 2 

20 Bar Eebrseus, Chron Bodes , i 347 349 

31 B 0 , u 345, col 1, wlieie tlio rebuilding of it by Dionysius is mentioned , 
Bar Hebweus, Chron Bedes , i 355, at the top 

33 Bar Hebrseus, Chon, Bedes , i 347 349 A previous residence at tke con 
vent of Znlcnitt near Amid (B 0 , ii 98, col 2) is uncertain, ns the words daird 
dMan piobahly mean no more than “ the convent of us Jacobites ” 

23 Bar-Hobrajus, Chron Bales , i 8 17, last line 24 Jbid , i 347 

35 Bnd ,1 355 357 , B 0 , u 346 Abraliam died m 887, and was succeeded 
by his brotbei Simeon as anti patriarcb 

26 Bar Hebrseus Chron Bedes , i 858 

27 WnstenMd, Die SUthaUei von Aeggpten, Its Abtli , p 32 sg , Be Saoy 
Bdakon de I’igypiepar AM aUatif, pp 601 508 and 6B2 557 

28 Bar Hebrmus, Chron Bedes , i 859 29 loal , i son 

30 lUd , i 363 31 rtvei , 1 365 32 Ihd , i 8c5 371 



846 SYRIAC LITERATURE [0™^™ 


at tlie hands of al Ma’mfin and his geneial Afshm On this 
jouiney Dionysius saw and examined the obehsks of Heliopolis, 
the p\ lamids, and the Nilometer - In 800 he levisired Taghiith to 
settle some disputes betueen the Taghiitam and the monks of Mar 
Matthew at Mosul, and to ordain Thomas as maphriaii in place ot 
the deceased Daniel ® In the same yeei he went once moie to 
Baghdadli to salute al MaTnun’s suceessoi al-Mu'tasim, and met 
tlieie the son of the king of Nnbia, who had come on the same 
errand'^ The lattei yeais of Dionysius weie emhitteied by the 
oppiessioas and afrlictioiis wliidi the Chiistians had to eiiduie at 
the luuidb of the Mnliaminadaiis He died on 22d August 846, and 
was bulled m the convent of Ken iiesliie ® He left hehind him 
one gieat woik, his Amah, coveiing the ivliole peiiod of the woild’s 
history fiom the cieation down to his own time Of this theie 
were two recensions, a longei and a shoitei The longer ledaction 
was dedicated to John, bishop of Diiia and came down at all 
events to the yeai 837, or peihaps a little latei ® Assemaiii has 
published an extract from it, winch lie was fortunate enough to 
tiiid in Cod Vat exliv , f 89, m the J5 0 , ii 72 77 ^ It would 
seem to liave been wntten, aitei the mannei of John of Asia, m a 
series of chapters dealing with paiticulai topics The shelter re- 
daction IS extant in a single inipeilect MS , Cod Yat cKii ,® and 
IS dedicated to Geoige, chorepiscopus of Amid, Euthalins the abbot 
(of Zuknm ?), Lazains the penodeutes, the monk Anastasias, and 
the rest of the brotherhood It is ai 1 anged by successive years, and 
ended with the year of the Gieeks 1087=776 A. D® Theautlioi 
has adopted a division into foui paits Pait fiist extends from 
the cieation to the reign of Constantine Heie the chief autlioiity 
IS the Qluoincorum Oaiionwn Liho of Eusebius, supplemented 
by some extiacts fiom otbei Gieek souices, sneb as Eusebius’s 
EctlmasUml Eistouj and the Ghionoqmphut ot Julius Afucanns 
¥itb these Dionysius has incoiporated matter deuved from snndiy 
other woiks, e g , the OhonwU ofEdem (see above, p 835), the 
M^'avath GaaaS or "Cave of Treasines,” Pseudo Callistbenes’s 
Life of Ahmndii the ffieat, the stoiy of the seven sleepeis,^^ and 
Josephus’s Jmish Wat (sea above, p 823) The second pait of 
Dionysius’s Ghromoh reaches fiom Constantine to Theodosius IT , 
and hei e he pnncipally followed the Eeolesia&tieal Eidm y of Soci ates 
(compaieCod Vat cxlv ) The thud part extends fioni Theodosius 
II to Justin II Ileie Dionysius acknowledges lumselt chiefly m 
clehted to his oonutiyman John of Asia (see above, p 835), but has 
also ineoipoiatedthe short Qh mvide of Joshua the Stylite (sec above, 
p 832) and the epistle of Simeon of Bcth Aislum on theHimjauto 
Chustians (see above, p 832) The fointh pait, coming down to 
158 AH =774 775 A n , IS Ins own compulation, paitly fiom such 
wntten documents as he could find, paitly from the oial statements 
of aged men, and partly from his own ohseivation Assennni has 
given an aecoiiiit of the whole woik, wuth an abiidgemeiit oi exceipt 
of the fointli part, in the Eibl 0) tent , u 98-llG , but the laboiits 
of Dionysius of Tell Maine will nevei he appieciated as they deserve 
till the appeaiancB of the edition which is now being piepiared by 
Gmdi 

Tlieo- TJudei Dionysius flouiisheJ his kotliei Theodosius, bishop of 
closiusof Eclessa, also a student of Gieek at Ken-neslue Bai-Hebimua 
Eclessa makes mention of him as accompanyiug Dionysius to Egypt in 
825 826 to complain to 'Abdallah ibn Trihii of the wiongs of the 
Chnstnns At an earliei peiiod (302 803), when only a piiost, 
he translated the hoinily of Giegoiy Nazianzen on the muacles of 
the piophet Elijah, and Bat Hebireus says that he also lendeied 
into kSyiiac the poems of the same autlioi 
Antonin^ A fiiend of his was Antonins, a monk of Taghnth, suinamed “ tlio 
theRhe- Rhetouciaii He was the authoi of a tieatise on ilietouc in 
toiioian seven chapteis,^'' of a woik on the good piovidence of God m foiu 


1 Bai Hetiams, Cbaii Sacks, 1 SIS, Wcil, GcicJi cl KMijLn, 11 216, 
Wnstenfelil, Dte Stalthaliii zoii Aegypten, Ite Abth , pp 10 13 

2 Bar Hein sus, Ghmi Steles , 1 377 381 3 jhid , 3S1 

i Ibid , 331 6 Ibid , 385 8 Ibid , 338 SS5 7 Sec Catal I of , iii 263 

8 Sea Catal Vat , 111 338 Asseimm 5 aceonut of this MS is not so cleai 
as could have been wisbed In the Gated Vat , in 320, he says Uut it is 
“anus ex ns coilicibiis, quos Moses Nisibenus canobiaiclia e Mesopotamia m 
Scetense S Maiias Syrorum moimstermm intulifc ’ (liz , m 032) , but tlierc is 
now no note whatever m the MS to show that tins was the case 

s B 0 , 11 90 At present the MS ends mtlie yeai 775, a few leaves being 
wanting at the end 

JO Translated into Geiman by Bezold, Die SJiahUhU (1883) The Synac 
fcevt is not yet published 

JJ- Guidi, Tesit Ormtali medth sopra i Oe/ic Domtenti di Sfiso (Reale Accad 
del Linaei), 1880 , see m paiticular p 34, note 3 

J2 The Syriac text of tins first part vas edited hy Tnllherg, Bioiu/su TeJm 
hmen'^it, Chionm liber pnmis, 1850 (compare Land, Joannn Bistfto/ von 
Splw'.as, pp 3<] 41) Tne Eusrnian extners have been translated and compared 
1™! the Gieek original (so far as possible), tin, Latin vtision of Jeinme, and 
tiio Arraeiiiaii veision, by Siegfried and Gelzei, Fnsebu Canonum Fpitome ex 
nionyau TelmaJmrenm Ckonm petUa (1884) On this woik see autschimd, 
Uiilemicliiingen uber d sy? iselic Epitovie dsr Embisehen Canom (1880) The 
editois have not ahvajs tonectl} ,enderecl the text of then “blatcro ^rms", 
see a flagrant example on p 70, last paiagiaph 

13 Bai IlBbrfPUS, Chou Seeks ,1 801 , J?(5, n 84 j 

14 Coil Vat xcvj , Gafal Vat ,11 mi, BO, np evliv, 17 

15 Bar IlebriEUs, Llm% St ales ,1 m. It 0,v 345 To tins veision perhaps 
holong the poems contanu’il 111 Bril Mus Add 1 4547 ( Wright, C(rf«?,p 433) and 
18821 {dud , p 775) 18 Bar licbuuis, Chron Seeks ,1 Sb3, BO.n cl and 346 

11 Bnt Alns Add 17208 (Wright, CaM , p 0141 


discouises,^® and of vaiious encomia, thanksgivings, consolatoty 
epistles,^ and piayeis,^ in many of winch lie makes use not meiely 
ot metie but also of iime ^ 

La/aius bar Sabhetlia, called as bishop Phdoxeiiiis and Basil,-® Laz-iuis 
luled the see of Baghdddli m the eailiei paitol the 9th ceutuiy Ini 
As mentioned above, he was deposed by Dionysma in 829 He SlbhSth. 
compiled an anaphoia 01 liturgy,®'’ and wiote an exposition of the 
oftice ot baptism The lattei may be only pait of a laigoi woik 
on the ofhees of the chuieh, fiom winch Dai Ilobifeus may have 
deuved the infoimationiegaidmg the musical sei vices quoted by 
Assemani, E 0 , 1 166 

Contempoiaiy with these was John, bishop of Daia, to whom John of 
Dionysius dedicated the laigei leceusion ot his liistoiy (see above) Ddil 
He compiled a litnigy,®® and was the antlioi of the following 
works — a commeiitaiy on the two hooks of Pseudo Dionysius 
Areopagita Ee Hwiaichia Cxlcstid Et desiashia,^' foui books on 
the puestliood,®' four books on the lesunection of the dead,®® and 
a treatise on the soul 

Nonnus was an archdeacon of the Jacobite Cliuicli at Hisibis Nonuus 
duiing the first half of this century, the Nestoiiau bishop Cvpiiaii of Nisibi 
having allow ed the Monophysites to i esume possession of the chin ch 
of St Domitius in 767 (see ahov e, p 844) He is mentioned by Bai- 
HebiEBUS as bunging chaiges against the bishop Philoxenus, who 
had sided with flie anti patuaicli Abiaham, and was thciefoio 
deposed hy a synod held at Ras'ain in 827 01 828 ¥e know also 
that he was m piisou at Nisibis ulieii he wiote Ins woik against 
Thomas bishop of Maiga and metiopolitan of Both Gaimai, who 
flouiished under the Nestouan catholics Abiaham (837 850) and 
Theodosius (852 858) Besides tins coiitioveisial tieatisc in foui 
disconises, Nonnus was the wiitei of simdiy letteis ol a similar 
charactei 

Romanus the physician, a monk of the convent of Kaitamiii, Roma- 
i was elected patnaich at Amid in 887, and took the name ot Theo ims the 
dosnis He died m 896 lie was the autlioi of a medical syu phjsi 
tagma {Imndshd) of some repute ^ He wiote a commontaiy on ciau 01 
Pseudo Hieiotheus, On the Hidden Mijstci ns of the House of Ood,^^ Tlieo 
and dedicated it to Lazaiiis, bishop of Cyuhus The work is ilosins 
divided mto five hooks, the fiist and second of winch he fmiblied 
at Amid, before going down to the East, and the thud at Samosata 
He also compiled a collection of 112 Pjtlmgoicaii maxims and 
pioveibs, with buef explanations in Synac and Aiabic, addiossod 
to one Geoige A synodical ejnstle of Ins is extant in Atalnc, 
wntten to the Egyptian patiiaich Midiaul III and a Loutcu 
homily in AiabxC 

Moses hai Keplui was the sou of Simoon Kuplia (01 Petei) and Moses 
Ins wife Maiyam The fathoi was fiom the village of Mashhad b.n 
al Kohail, on the Tigiis opposite al Iladiihah, the mothoi a kCphl 
native of Balad, iii which town then son was boin somowheie about 
813 He was taught fiom his eaily jouth hy Rablwu Oyuacus, 
abbot of the convent of Mil Seiguis on the Tilul Sahya, 01 Diy 
Mountain, neai Balad, and thcic assumed the monastic gaib lie 
was elected bishop of BCtli Eemmdu (14"iiimma),‘‘® BClli Kiyondja,*^ 
and Mosal,^® about 863, and took Uio mime of So veins lie was 
also foi ten yeais penodeutes 01 visitoi of the diocese ot Taghnth 
IIodiedA Gi 1214=903 A d ,'‘®'‘aged about ninety ycais, of which 
he had been bishop foi foity," and was buiicrl 111 the convent ot 
M.lr Seigius Ills woiks aie numeioiis lie wioto commenLaiics 
on the whole Old and New Teslameuts,'^‘ which aio oltcn tiled by 
Bai-IIobmnis in the Aimi llCcC Ot these that 011 the book ut 


18 Bnt JSIus Add M72o(Wiiglit. t'ataf, p eir) 

19 But Mus Add 17203 so But Mus Arid l]72i) 

21 feco a speoimon 111 Rodigoi’s Glnatovi A'l/i , Jil eil ,pp 110 III 

S2 See Wiiglit, Catal , p 4'l(i, col 2 21 Hue Kiu.uidrd, n Sno 

21 Cod Val cxlvii , Catal , m 276 so B 0 , li 12 'i 

29 BO ,ii 120 121, Cod Vat e (Catal , n 63'1 ),cc(']mii (Mai,.S(,i(i(» Vett Mva 
Coll ,v), Bod] Ol 264 (Payne Smitli, Catal , Tip lh7 192) Time is an oxtiacl 
ni Cod Vat ecccxi p 1 (Mai, op cit ) 

27 BO, 11 121, Oofl Vat c (Cahd,n 542), mini i (Max, op ,it), Bndl Oi 
2f)4(P Smith, pp 492 496) Eitiads fiom bks 11 and 'V in Hiiigeile, himiiii' 
Sip , i 105110, froiiihb IV iii Ovuliiek, H J-phxaeiU', At , Oim bd , pp 409 
413 , see Barlleliiaus, Chxmi lueles , 11 391, mde J, Lo 13 

28 BO , 11 119, Cod Vat c (Catal, n 631), (pdxii (Mai, op eil ) 

29 B 0 , 11 219, note 1 Funu it time an* extiaits jn Cod \ iil exlvii (Cntal , 

ill 276) 311 Bar ITalinmis, C/min Pviiq.i 'i(i3,JiO,ii IKi, lol 1 

41 These wntmgsaio all coutained m But Mus Add 1 1591 (Wiiglrt, Cida! . 
PP 618 32 lUi Chrm , i JJOI, il 

35 nid , 1 391 Assemani suggests Uiat i(, may lie llie vvmk eoiitamed m 
Cod Vat cxcii (ffi/fd,ui 409) Cimipue Emlluiighun, .S/riiheit tiu Sudailt 
m irt/riun. Jlfi/stie and tin Book of Hu x otki 0% ISSli, p s I si; 

34 A foigery of Hteplien bai Bfidli ailfi , see alnivi , p ,3 i2 
■15 But Mus Add 7180 (Rosen, Catal , p 71) Hus is tho veiy copy wluili 
was piocmed with some dillienliy foi the use of Uugoiy liiu llebimw 
(Wiiglit, Calul , p 1205) 

i« Pms, Aueien funds 118, 157 (Ploteubeig, fatal , p 147 eol 1, lOd enl 1), 
Bfldl Manh 201, f 5h (Bayne hiiutli, Catal , p 507) , H 11 , ii 12 1 1( is atlmir 

ably edited by Zolenbetg in the loin xi hint , 1K76, lit) 42(i 476 
« ? < ' * (“"‘“91, ( iM , p 10 i) 

29 aee Ilofliiiami, Axiseiige, p llto 4» Jind , p mo 

41 BO, II 218, noil,!, Kil 2, Ilailliiaira, 11 30, ii(ife2H In Wnghl’s 

'• wntten Ik'Ui Kijmi'i , in B 0 , 11 127, Hnii lu iifi 

n-ii . » , I’w'D > 1’ ‘’“b col 1, ho IS called bishop of HGUi ItiiiiKifin mid 
Belh'Aihayi (B,i 'ailiayfi) 

48 AsconocUy given in BO, li 218, Bar Ilulirnais, Climi Buies, il 217 (and 
by MS C also in 1 3t>5) 4l B n , il 480, mite 3 , 218, tol 2 
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Genesis smnvesj tlioiigli impeifect, in But ilui> 17274,^ and 
there aie ettraets fioin them in Pans, Ancien fonds 35 (Zotunbeig, 
Qatal , p 156), and Bodl Maish 101 (P Smith, Cutal , p 4t)2) The 
Gospels and Pauline epistles (impeifect) aic contained, in But Mub 
Add 17274 (Wiight, Catal , p 6i0), the latter onljmn BodL Or 703 
(P Smith, G'atal , p 410^ and Bodl Maibh 80 (ibid , p 413) Hm 
tieatise on the EsMeiaei on in five hooks - is pieserved to us lu the 
Pans MS Anc fonds 120 (Zotenberg, Oatal , p 197), aud there 
aie evtiacts liom it in tiio othei ilSS (ibid , pp 157, 159) The 
vroikDeRa achso, m tliiee parts, dedicated to his fiiend Ignatius of 
liJOfO (?)< is knovn to us only through the Latin translation of 
Andreas hlasius, 1569 ^ The tieatise on the soul“ survives in Cod 
Vat cxlvii (L'aial , in 273 274) , it consists of 40 chapteis, with a 
supplemental y chapter to show that the dead are profited by offer- 
ings made on then behalt That on predestination and freewill, in 
foui discouises, is extant in But Mus Add 14731 (Wright, C'afnl , 
p 853) The DispjiifiSio/Js Sfiyfisics, spoken of by Moses’s 
biographer in .B (5 , n 218, eol 2, is probably identical with the 
woik Oa Sects mentioned by Assemani at p 131, No 7 The 
Festal Eomilics for the whole year“ is extant in several MSS ^eg , 
But Mus Add 21210 (AViight, Oatal , p 877) aud 17188 (dnd , 
p 621), Pans, Anc fonds 36 and 123 (Zotenbeig, Oatal , pp 
156, 159) Besides these we have foui funeial seimons,® an ad 
monitoiy discouise to the childien of the holy oithodox church,® 
and a discourse showing why the Messiah is called by various 
epithets and names Moses also wrote expositions of the sacia- 
nieiits of the cliuicli, such as on the holy clmsm, in 50 chapters, 
Cod Vat oxlvii (GaM , ui 274) and Pans, Anc fonds 123 (Zoten 
beig, Qatal , p 159),^Hith which is connected tlie discouise on 
the couseciation of the clmsm in But Mus Add 21210 (Wuglit, 
CataJ , p 879), on baptism, addressed to his fiiend Ignatius, in 24 
chapteis, Cod Vat oxlvii (GatriZ ,ni 276), in connexion with which 
we may take the disooiuse on the mysteiies of baptism in But Mus 
Add 21210 (Wught, loc cit ) and on baptism in Cod Vat tcvi 
(Oatal , 11 522)“, exposition of the litiiigy, But Mus Add 21210 
(Wught, Oatal , p 879) and Beilin, Sachau 62 (’), fiuthei, exposi 
tions of the mystaiiea in the vauous oidinations, Cod Vat li 
(Oatal , 11 320)“, on the oulination of bishops, pi rests, and deacons. 
But Mns Add 21210 (Wught, Oatal , p 879) , on the tonsure 
ofmonks,“ Cod Vat li (Oatal , ii 322) “ He also compiled two 
anapliom one of which has beentianslated by Benaudot, ii 391 
Lastly, Moses bai Kepha was the author of a commentaiy on 
tho dialectics of Anstotle, mentioned by Bai-Hebiains in Chton 
Eceles , ii 215, and of a oommentary on the woilcs. of Giegory 
Nasimrsii, and an ecclesiastical history, mentioned by his Dio- 
giaphei in -B 0 ,ii 218, col 2 The loss of this last book is to be 
legietted 

The contempoiaiy Nestorian lyiiteis of maik are haidly more 
numeious 

Iloniun In tins centuiy tho foundations of Syuac lexicogiaphy were laid 
ibn by tlie famous physician Abu Zaid Honain ibn Ishak al-‘lbadi of 
Ishrik Ileita (al Iliiah) “ He applied himself to medicine at Baghdadh, 
undei Yahy.!, oi Yulianna, ibn Masawaahi (Masuyah oi Mesne) , 
but an ill feeling soon sprang up between teachei and piipd, aud 
lion , 1111 took his depaituio foi the Giecian teuitoiy, wheie he spent 
a couple of yeais in acquainting himself with the Gieek language 
and Its scientific liteiatuie He afteiwaids became physician to 
the caliph al Mutawakkil His downfall and excommunication 
weie meanly biought about by a fellow-Ohustian ol the same pio 
fession, Isui’il ibn at-Taifuu, and Ilonain died soon aftci, 260 
A ir =873 A D “ Honain composed most of his original woiks lu 
Aiabic, and likewise many of his tiaiislations from the Greek 
'Ablid-islio' niontions but tlnee books of lus,“ -uz , a book on the 
foai of God (which ho wiote as a deacon of the chnich), a Syuac 
giammai, and a compendious Syuac lexicon The lexicon has no 
doubt been m gieat pait absoibed into the latei woiks of Bar ‘Ali 
and Bai Biihlul ® The giamraai seems to have been entitled A? 
tMMd dM EiiJcse, oi the ‘ ‘ Book of (Diaciitical) Pomts ” It is cited 
by Bai-Hebucus in the Au^ar Aace-’- and by Elias of Tiihan m his 

I Wright, Uital , p 620 ^ BO ,ii 128, Ko 1 ^Ihid, ii 218, eol 2 

H Ibtd , 11 128, No 2 6 , II 131 , No 6 Blind, a IBl, No 0 

7 8( a aUo Coil Vat clix (Catal , lu 31G 31T) , on the Aweiuion, Cod Vat 

o\h 11 (Uiial , 111 270) 8 But Mus Add 17188 (Wright, Catal , p 622) 

8 But Mus Add 21210 iWiight, Gaial , p 870) 

10 But Mus Add 171SS (Wught, , p 022) 

II The Pins MS Ancien fonds 35 contains another lediction in S6 chapters 
(ZototihPig, Oatal , p 157) 

12 Sec also Cod Vat ccccm , m Mai, Senpit Vdt Nova Coll , r 

13 Bee also Cod Vat ccciv , in Mai, op at ii B 0 , u 151, No 8 

13 Compare Cod Vat com , m Mai, oji oit 16 0 , ii 150, No 4 

17 Al'llildi was the nis&o/i ofan Aiab Christian of al Hiiah SeelhiiKhal 
lilau, ed WusteufeUl, No &7 Latin vnteisgenually call him Joaumtius 

18 SeethefVtnsl, pp I'll* andllO , Ibn AMUsaibiah, ed Muller,! 184 Ibn 

Kliallilulii, 0(1 Wnsteiifeld, No 208 , al Mas'Urti, ikinij adli BMMb, ix 173 
s(/, BirIMiions,f/i/o?i Sip ,p 170(tiansl , p 17? , B 0 ,ii 270,noto3), Ohion 
Jicdet, , u WT 190 (B 0 , ii 408) , Hwi Dyrmt , p 263 tq (hansl , p 171 8® ) , 
Wunicli, /L (?) Veisiomlna, Index, p xxm , Wustenfeld, 6es«ft d amb 
Morale, No 111 19 B0,ui 1,165 

28 See Gfesinms, Ds Bm Alioet Bar Bahlulo Gowreatatw, 1834, p 7 

21 See Ilofliimmi, 2 DM0, xxxii , 1878, p 741 
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giammai®^ Honiin also wiote a tieitise On Sijnomjms, whether 
they ho “\occs eqiulittei'e” (as iSgkh and larjgiz) oi not (as 'dlUha 
and haiyMlia) Extiach fiom tins voik have been piesti ved,^to u& 
by a latei compiler, who made use also of tlie canons of 'Anan 
islio' ol Hedliaiyabli (see abo\e, p 843) In Cod Vat tcxvii 
(Catal , 111 504) there me excel jUs from a medical tieitise of 
Honain, but no title is given Honain, his sou Isluk, and his 
nephew Hobaish ihu al Hasan al A'sim (“Stilf wiist”)weie among 
the emliest aud ablest ot those Christians, chiefly Nestouaus, wlio, 
during the 9th and 10th centuries, making Baglidadli their head- 
quaiteis, supplied Muliammadau scholais with nearly everything 
that they knew of Greek science, whethei medicine, mathematics, 

01 pliilosophj As a iiile, they ti an slated the Gieek first into 
Syuac and afteiwaids into Aiabic , hut their iSjnac veisiuns have 
unfortunately, as it would appear, peushed, without excepri on 

An elder contemporary ot Honain was Gabuel bai B5kht isli6‘, Gabriel 
in Arabic Jabia’il ibn Bakhtialiu' (oi lather BokhtisluV), a menibei bar 
ot a family of renowned physicians, beginning with George hai Bokht- 
Bokhtisho' of GnudC-Slubhoi, whom we have mentioned above isho’ 

(p 844) He was m piactice at Baghdadh in 791, and attended 
on Ja'fai ibn Yahya, al Baimaki, became comt physician to ar 
Rashid, and maintained tlus position, with various vicissitudes, 
till his death in 828 ^ ‘Ablid isho' says that he vv as the autlioi of 
a S)riac lexicon,®’' which is our reason for giving him a place here, 
but no such woik is mentioned by the other authorities to whom 
we have lefened ® 

Of Isho' Maruzaya, m Aiabiclsa al-Maraazi, from the city of Mo' 
Mam or Meiv, little is known to ns beyond the fact that he com Maru- 
piled a Syriac lexicon, which was one of the two pnncipal authon zaja 
ties made use of by Bai 'Ah ®® That he should be identical with 
the physician al-MnrwazT, who lived about 667,®® seems wholly un 
likely ‘VVo might rathei venture to identify him with Abu Yahya 
al Marwazi, who was an eminent Sjnian physic’au at Baghdadh, 
wiote in Syriac upon logic and other subjects, and was one of the 
teachers ot Matte, ibn Yaunau oi Yunus (who died in 940) ^ In 
any case, 'Isa al Marwazi seems to have flouiished during the lattoi 
pait of the 9th eentniy, and tlieiefore to have been a contempoiaiy 
of J3ai 'All 

Isho', or 'Isa, bar 'Ah is stated in Cod Vat ocxvii (Gatal , iii Bar 'All. 
504, No xy ) to have been a pupil of Honain His father 'Ali and 
his uncle 'Isa, the sons of Da’ud oi David, weio appointed by the 
cathoheus Sabhi isho' II (832 836) to the charge of the college 
founded by him in the convent ot Mai Pethion at Eaghdidli 
Bai 'All’s lexicon is dedicated to n deacon named Abiaham,®® who 
made certain additions to it aftei the death of the author 

Isho' bai Non was a native ot the village of BSlh-Gabbare near Islio' bar 
Mosul He was a pupil of Abialiani bai Dashaudadh (see above, p Non 
844) at the some time with Abu Nuh al Aubail (see above, p 845, 
note 3) and Timothy, Ins predecessor in the dignity of cathoheus (see 
above, p 845) He retued first to the convent of Mai Abiaham on 
Mount Izla, where he devoted himself to study and to lefuting the 
views and wiitings of his schoolfellow and siibseiinent diocesan 
Timothy, whom he spitefully called Tdlsm-otlim (‘'‘tlie wionger 
of God”) instead of rwiotMos In consequence of a dispute with 
the monks he left Mount Izki and went foi some months to Bagli- 
dadh, wheie he stayed at the house of George hlasawaihi (Masuyali 
01 Mesne) and taught his son Yahya He then letmned to Mosul, 
wheie he took up Ins lesidence m the convent of Mai Elias, ami 
lived theie loi thuty yeais, till the death of Timothy Through 
the influence of Gabriel bai Boklit isho' (see above) and his son- 
in law Michael bar Masawaihi (Masuyah oi Mesne), the physician 
ot the calip h al Ma’mim, he was appointed catholicns A Gi 1135 
' 22 Edit'Dlaetligeii, p 32 , see Hoflinam, Upmc Nedor , p xvii 

23 Hoffraaun, Opxm Nest , pp 2 49 , see B 0 , ii SOS, col 2, and Cod Berlin, 

Baehau 72, No 14 Theie la also a MS m the eolleotion of the S P G li 

Cod Tat cxcii (Caial , lu 409), Sipitogim Msdwmn Syr it Arab , is not 
likely to be hia, hutrequiies closer examination 

25 This js a laigs sabjoet, into which we eanr ot here enter, the more so as it 
pel tarns latlier to a history of Arabic than of Syriac literature We would refer 
the reader to WustenfeM, Geaclwhte d arah Aerde ti NahTforsclier, 1840 
Flugel, Dissert de Atabicis Scriptormi Grmcorwni InterpreUlm%im , Wennoh, 

Be A-iictorum Grteconm Fetsiombus ei Commeiitanii, 1842 , Eenan, De Plnloso 
phia Fmpatetvm aptd Syros, 1852, sect vm p 51, AlFaJcibi (Alpharabius) 
des Atab FMosoplmBebenu Mrijea, byM Stenibohneider, 1S69 , A Muller, 

Bie Gnechisdien Fktlusophen in der arahsohen Velerhefirnna, 1878 Of Muham 
madan authoiities two of the most important are the Fill} ist of Abu '1 Tarai 
Muhaiiunad ibn Ishdk al ‘Warral ol Baglidadht, commonly called Ibn Abi 
Ya'kiib anNadim (died early in the lltli century), and the 'Uynn al Anl&ji 
Tahaldf al AtiVbS, ot Muwaflak ad Din Abu '1 'Abbas Alinmd ibn. al Kfisim as 
ba di al ^anaji, geneially known by the name of Ibn Abi Usaibi'ah (died in 
1269) The former wort has been edited by Dlugel, J Eodiger, and A Muller, 

1871 72, tlie latter by A Muller, 1884 

26 See Ibn Abi Usaibi'ah, ed MuUer, i 127, WustenfeM, GcscTi d ardb Aerzte, 

No 28 , Bar Hebrmns, Chron Syr , pp 139 140, 170 (JJ 0 , ii 271, note, col 1), 
and Eat Dynast , 235, 204 ^ BO, ui 1, 258 

28 Gompaie Gesenras, De BA at BB, p 7 

29 Bee Geaenius , op cit,p S, BO, iii 1, 268 

30 BO, in 1,487, 438, note 2 

31 See the FtAoisI, p 203 , Ibn Abi ITsaibi'ah, ed Muller, i 234 233 

*9 B 0 , m 1, 257 Geaenius, op cit , cap ii 33 Gesenms, op oit ,v 14 

34 Ibid , p 21 , see Hoffmans, Synsch arahische Glossm, 1874, and, Payne 
Smith, rhes Sfr , passun ®3 Sve B 0 , in 1. 501 sq 

. 46 Bo AauRtnaTii, B 0 , if 435 Bar SebrEOUS [Olmn Eules , n 181) says that 

he resided for tlinty eight yeais m the convent of Sa'id near Mosul 
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=S23-82i A D ^ He sat for only foui yeais, and ■was buned, like 
hife piedecessoi, in tlie convent ot Kelil-islio' at Baghdadh Of his 
ill feeling toivaids Timothy I tie haie alieady made mention, 
how he kept it np after Timothy’s death, and what lioubles he got 
into in consequence, may be lead in the pages of Assemani {B 0 , 
111 1, 165) Bai-HebisEiis has pieseivedsonie acoount of a disputa- 
tion between him and a Monoplijsite priest named Papa ^ 'Abhd- 
isho' gives the following list of his woiks* — a tieatise on theology, 
questions on the whole text of Scnptuie, in two volumes, a collec- 
tion of ecclesiastical canons and decisions,'* consolatoiy discomses, 
epistles, a tieatise on the division of the seivices, twgdme oi 
‘ ' Intel pi etations,”® and a tiact on the efficacy of hjmns and 
anthems Of the questions on Scuptnre theie is a copj m the col 
lection of the S P C K , and ofthe consolatoiy discomses a mutilated 
MS m the Biitish Museum, Add 17217 (Wiight, Oakil , p 613) ® 
The replies to the questions of Macarius the monk seem to belong to 
the tieatise on the division of the seivices {piitickh teshnesIidtM), 
if one may judge Jiy the fiist and only one quoted ^ 

Denha A disciple of Isho' bai Non was Denlia, or, as he is otherwise 
called in some MSS of 'Abhd isho"s Cafalogite, Ilnbha (oi lather 
Hibha, Ibas) ® Assemani places him undei the cathohcns Pethion 
(diedin740), bntwepiefertofollowtlieauthoiity of Johnhai Zo'bi 
in his Go aMoncii ® Denha was the anthoi of semons and tiacts on 
points of ecclesiastical law, and of commentaues on the Psalms, on 
the works of GiegoiyNazianzea(as contained in two vols in the 
tiansktiou of the abbot Paul), and on the dialectics of Aiistotle 
Thomas In 217 A H =832 A D , the same yeai in which Sabhi isho' II 
ofMarga succeeded to the patiiarohate,*° a young man named Thomas, the 
son ot one Jacob of Beth Slieiwaiiaye, m the distiict of Salakh,^* 
enteied the convent of Beth 'Abbe, which seems at this time to 
have fallen oft sadly in lespect of the leaiiutig of its inmates ** A 
few yeais afteiwaids (222 ah =837 ad) we find km acting as 
secretaiy to the patnaicli Ahiaham (also a monk of Beth 'Abhe, 
who sat fiom 837 to 850) By him he was piomoted to be bishop 
of Margil, and afteiwaids metiopolitan of Beth Gaimai, in which 
capacity he was piesent at the ouluiition oi his own hiothei Theo 
dosms (bishop of al-Anbai, afteiwaids metiopolitan of Gunde 
Shabhoi) as eatholicns in 852 “ Thomas of Maiga (as he is com- 
monlj called), having been veiy fond fiom lus youth of the legends 
and histones ot holy men, mpie especially of those connected with 
his own convent of Beth 'AWie, undertook to commit them to 
writing at the iiigent request of the monh 'Ahlid isho', to whom 
he dedicates the Ilonaska Etstory Assemani has given a tolei- 
ably full analysis of this woik, with a few evtiaets, in the B O , 
111 1, 46i 501, thiougliout winch volume it is one of his ckef 
authoiities The ■publication of it m a complete foim is much to 
be desired The MSS available in Eraope aie — Cod Tat cKv 
{Gatal , 111 331), of winch Godd Yatt cccKv'ki u aie a copy(Mai, 
SciipU J'cit Nova Coll ^ v ) , Pans, No 288 in Zoteiiberg’s Oatd , 
p 210 (also copied fiom Yat cKv ) , But Mns Client 2316 (ff 
182, 17th centuiy, impel feet) , Beihn, Saclnu 179 (copied in 1882) 
Thomas also wiote a poem m twelve syllable metie on the life and 
deeds of Maran 'animeh metropolitan of Hedliaiyabh, winch ho 
. ^ mtioducediiitolusHisfojy, bk ui oh 10, seei?(9, ill 1, 485 { 

Isho'- isho' dddh of Maui oi Meiv, bishop of Iledliatta. oi al-IIadithah, 
dsdh of was a competitor with Theodosius toi the patuaichate in 862 
Eerv Accoiding to 'Abhd-isho', 1ns piincipal woik was a commentaiy on 
the New Testament, of which theie are MSS in Berlin, Saelian 311, 
and in the collection of the S P C Iv It e\tended, liowevei, to the 
Old Testament as well, foi m God Yat cccclvii we find the poi lions 
relating to Genesis and Exodus 

Kendi In the B 0 ,m 1, 213, 'Abhd isho' names a ceilain Kendi as 
the author of a lengthy disputation on the faith Assemani 
places this “Candms” or “Ebn Cauda” undei the catholicus 
J ohn lY , apparently on the authouty of 'Ami ilm Matta We sns 
pect, how ey 0 i,_ that the penon meant is 'Ahd al-Masih (Yalaib) ibn 
Isliak al-I(mdi, the autlioi of a well knowoi apology foi the Chiistian 
leligion, -ffliich has been published by the Society foi Piomoling 
Olmstian Knowledge TJie work dates fiom the time of the cahpli 


1 Bm Hebivrs {loc eii )says 205 a h =820 821 a n , see above, p 845 

2 CAroii a , 11 183 ISr 

^ BO, 111 1, 166 106 'Aiiir ibr Mattl says tliat lie wiote a commentaiy on 
TMogiis, ^ e , Gregoiy Nazianzen, BO ,m 1, 202, note 1 
* Compare B 0 , in l, 270 6 gee Badger, Tie Nesiorimi, n 10 

0 The pious MqnpphyMtes of St Maiy Deipaia ent tip tins \olamc fui bind 
mg, &c , as they (lul some other Ifesuinatt books of value lu tlicn Ubraiy 
i’ Cod Vat IxTxvni S (Cstol , ii 488) , ol <}<Catal , m 2S1) . elxxwii 6(Catal . 
ni 405) Assemani supposes that the next articlem clxxxvn does not belong to 
IMotlore of Mopsueslia, but is taken fromisho' bai Non’s questions ouScuntme 


11 isho', pp 505 500 


k , Iloffinauii, Amom, pp 2i 1 2 JO 
1-50, in 1, 488 , comp the ordinance ot Sabhi isho', 

12 5 0 , 111 1, 201 eol 1, JSS col 2, 480 col 2 

v'” h 210, 510 col 2 IS n>id , III 1, 210 212 

le Mai, SuiM Vott Nova Coll , ^ Tim name of the aiitlioi is tin lu cnen as 
iGscmaad, dmibt ess a miapunt fni dml 'Wo are tiieiefore smpnsed to liiiil 
Maitinmiting “Irtioiilmd evOque d'lladdli,” kfiod « la Cnliqtw TextullL 
T 2-'l‘0(mreotivndiiiRisd7a7iamiLiWiii 
18 lhe Apoh(iij of El Kinih, 1885 An English tianslatinn appealed in 1882, 
The Apolodn o} Al Kmlij, Ae , by Su W Hum ‘ ’ 


al-hla’mim (813 838), and theiefore synchionizcs with the disputa 
tions of Theodoie Abu Koiiali, bishop of Hauan Being wiitten 
in Aiabie, it haidly belongs to this place, but is mentioned to 
avoid misappiehensioii 

Theodoie bai Kliom is stated to lia\ e been promoted by his uncle Theo- 
John lY to the bishopiic of Lasliom in 893 He was the autlioi dore bar 
of scholia (on the Sciiptmes), an ecclesiastical Instoiy, and some Ehuni 
minor woiks 

To about this penod piobably belongs anothei lustoiian, the loss Aliton 
of whose woik we have to regiet This is a wiitei named Ahion 
Ol Adion, who IS mentioned by Elias bar Shindya undei 273 a n = 

886 887 A B 

In the 10th centuiy the tale of Jacobite autliois dwindles away Jacobite 
to almost nothing Most of the dignitaiies of the chinch composed antliois 
then synodical epistles and othei official wiitiiigs in Aiabic, and of lOtli 
tne same may be said of the men of science, such as Abu 'Ali 'Isa centuiy 
ibn Ishdk ibn Zui'ali (943 1008) and Abu Zakaiiya Yaliyd ibn 
'Adi, who died in 974 at the age of eighty -one About the 
middle of the centuiy we may ventuie to place the deacon Simeon, Simeon, 
whose Chonicle is cited by Elias bai Shindya niiilei 6 k ii =627- the dea 
628 A D and 310=922 923 ^ The 11th centuiy is somewhat moie con 
piolific 

A Persian Clmslian _iiamed Gisd.^^ leaving lus natiie city of 
TJshnukh oi Ushnfi m Adhaihaigan, settled, aitei seveial removals, 
in the distiict of Guhos oi G'ubas,^* one of the seieii dioceses of 
the piovuice of Melrttiie (Malatiah), and built theie a humble 
chuich, in which he deposited siindiy lelics of St Seigius and St 
Bacchus, and cells foi himself and lus tluee companions This 
happened m 958 As tlie place giew m iinpoitaiice, otliei monks 
gradual]} lesoited to it, and among them “M5i(i) Yohinnaii dS- John of 
Mdion,” 01 John (the son) of Maioii a man of leaiinng lu both Mdion 
sacied and piofane liteiatme, who had studied undei Mdi MelJin 
at Edessa Gisa, the foundei of the convent, died at the end of 
twelve yeais, and was succeeded as abbot by lus di&ciple Elias, who 
beautified the chmch Meantime its fame luaeascd as a scat of 
learning under the diiectioa of John of Matoii, and many sciibes 
found employment theie The patinich John YII , da tojlr/Md, 

“He of the Mat” (lus only aiiicle of fuuutuie),^^ was one of its 
visitois Elias, on lus letucinonl, nominated John of Maioii as 
lus siiccessoi, who, aided by the nuniificenco of Emmanuel, a monk 
of Hauan and a disciple of the nmpluiaii Cynacus,-^® lobiult the 
cluuch ou a laigei and linei scale, whilst a constant suppl} of hcsli 
water was piovided at the cost of a Tagkitnii meicliaiit named 
Mauitha This was in 1001 About ibis tiino Elias bai Gagliai, 
a monk of Tagliiith, founded amoiiasioiy neai MelitOuo, 13111^116(1 
befoieitwas iuushed His woik was taken up by one Eulycluis 
01 Kiilaib, who peisuaded John of Maioii to join him Ileio again 
his teaching altiacted luimbeis of pupils At last, aftei the lapse 
of twelve yeais, when thoie weie 120 piiests lu flic convent, ho 
suddenly wuthdiew by night lioni the scone of las labouis ami 
lotiied to the monastoiy of Mai Aaioii ncai Edessa, win lo lie dual 
at the end of foiii yeais, about 1017 His conunontaiy on tlio 
hook of lYisdom is cited by B ii Ilchi wiis iii the B >mi lULC 

Maik bai Iviki was aicluleacou of the Taglii if an clnu ch at Mosul, Mailc bar 
and was raised to the dignity ot maplmau by tlio name ot Ignatius ]CikT 
m 991 Aftei holding this ofiico foi twenty-five yoais, ho became 
aMuIiammadan inl016,®ibuticcantodbefoioliisdoat]i, which took 
place at an advanced ago in gieat povoity lie coniposeil a poem 
on Ills own fall, misoiy, and faiibsequont lepentance, ol which Bai 
Ilebirens lias piesoi'vud a few lines 

Accoiding to Asseiuaiu, BO,ii 317 and el , Bai Ilelnnms men Joseph 
tions 111 lus QhimuUe that a monk named Joseph wrote tluee dis of Meli- 
couises on the cuiel nuudei of Pctoi the dcnemi by the Tiuks at true 
Melitenein 1058 The anecdote may bo found in tlio edition of 
Biuus and Kusdi, p 252 (tiansl , p 258), but the iliHcoinses would 
seem lathci to have dealt with the leliibution tlmt overtook the ic 
tiling Tniks at the bauds of the Aimemans and the wiiiti y weal, hoi 

Yeshu' bai Shushan (or Susanna), syiu'ollus of Theodoie oi John YCuluT 
IX J was chosou piitnaidi by tlip ea&teiu bishops, luulei the luiiriG bar Shu- 
of John X , in opposition to llaje oi AthanasuiH VI , on wlioin the slian 
choice of Ihoiv weslcin Incthien had fallen in 1058 He soon abdi- 

cated, liowevei, letned to a convent, anil devoted hiinsoll to Hliuly 


W a>(> Zolenliirg, fatal , No 201, 1 and fi, mid No 205 
* AO , 11 no, m I, KiH 21 !i(i* H.ii iligiii, Fiatinunle, n 3 

® Ihid , p 2, Bai IZiliiffiiis, Chon Eoda, ii J2o, iiolc 1 ^ 

ss Otliua wuti ClaiyasiX 

21 Barntln™, Uhim FMlee,} 101 w/ , BO, ii 283, SSO 
, ° ^ '"1 ^>1® '*8bt bank of tliu Kuiihrates, Potween tlie 

plain, of Mcliti no and C'lainlia 

28 Abbeloos,maniil('{iuJ!ai ITebiaiis.r/iinii Fain lOl.iiUHOsdii'flncstioiv 
wliat coniie\ioulhii(' itiav Iw botwimi this Instiiueal neihiinavc and die Bmne 
■what shadiniy Joamiis Haro," (d wliom Asarmaiu liiis dv'votcd a Imvi- Htincc, 
^ ’“oi . J-n 851 as :m , ii M2 ^ ’ 

58 Ad, 11 283, SOP also p el ' 

Bai nubidsis, Chion Aidts , n 257 , BO , u, 1 13 
31 SeaBaeUigPu.Mm/iaeigp, pp 105,153, jnK.m 230, jinli.). 

« Aeem(lmgtoCaul5hT,/ifci THwi/qp 110, m 1030 oi 1040 
M r/HOT AftPs.n m,2io,h iJS.mid alHo p el 
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On flip death of Athanasius he was leelected. patriarch m 1064, and 
sat till 1073 ^ He earned on a contioversy with the patriarch of 
Alexandiia, Chnstodhlus, legai ding the miving of salt and oilwith 
the Euelianstic biead accoidmg to the Sviian piactice ® He com- 
piled an anaphoia, issued a collection of twenty fom canons,® and 
wiote many epistles, chiefly contioveisial Such aie the letters in 
Aiabic to Cluistodidus on the od and salt® and the lettei to the 
catholicus of the Aimenians ® The tiact on tire oil and salt is ex 
tant in Pans, Anc fonds 54 (Zotenbeig, Gated , p 71), and there 
IS an extiact from it m Siippl 82 (Zotenbeig, Oalal , p 54) Bar 
Sliuslnn also wiote fom poems on the sack ot Melitene by the Turks 
111 1058,^ and collected and aiianged the noiks of Ephiaim and 
Isaac of Antiocli, nliicli he had begun to write out with his own 
hand -when he was inteuiipted by death ® 

Sa'id bar Sa'id bai Sabhni lived dmmgtlie latter part of the 11th century 
Sabunl He was veised in Greek as well as Syiiac, and well knoivn as a 
hteiaiy man,® especially as a wiitei ot hymns “ The patriaich 
Athanasius VII Abu 'I Faiaj bar Khammdie (10*51 1129)iaised him 
to the ofiice of bishop of Meliteiie (Malatiah)in October 1094 His 
couseoiation took place at Kankerath, near Amid, by the name of 
John, and he set out foi Malatiah, winch he enteied on the very 
day that the gates weie closed to keep out the Tuiks, who laid siege 
to it under Kilij Aiskui (Du’ud ibn Snlaimrin), sultan of looniiim 
He was nnirdei ed dm mg the conise of the siege, in July 1095, by the 
GieoL commandant Gabuel 

The Nebtoiian wuteis of these two centunes are both moie numer 
ous and moie impoitant than the Jacobite 
Bai We may place at the head of oiii list the name of Henfe isho' bar 

Saiush- Saiohluvai, who must have lived quite eailyin the 10th century, as 
wai he lb cited by Elias of Aiibai, who wrote about 922 He was bishop 
ot Ileita (al tiiiah), and published questions on the text of Scrip 
tnio and a vocabulaiy with glosses oi explanations,^® wdiich is. con 
btantly cited by lub succesaoi in this depaitineiit of scholaiship, Bar 

Bai With Bai Saiosliwai we natmally connect Isho' bar Balilul, in 

Balilfil Aiabic Abu ’1 Hasan 'Iba ibii al Bahlnl, the fullest and most vain 
able of Syiiac lexioogiaplieis His date is fixed by that of the elec 
tioii of the catholicus ' Ablid isho' I , in which he boi e a pai t, m 963 
'Abhd-isho' in lus Catalogue, i? 0 , lu 1, 261, mentions an author 
Ablizudli Ablwfldli, a teacher in some school oi college [eskolaya], who com- 
posed a tioatise contaiuing demonstrations on vaiious topics, alpha 
bctically aiianged and dedicated to his fuend Kurta In note 5 
Asseni.uu makes the veiy cucnnistantial statement, but without 
giving lus authouty, that Abhzudh was head of the college founded 
at Bagluladli about 832 by Sablii isho' II undei Seigms (860-872) 
But, il this wutoi be identical, as seems probable, with the Bazudh 
who was the authoi of a Bool of JDefiiitmis described at some 
length by IIofTnmu, JDa Eeimi’vcuticisajnul Syios Aiidotelas, pp 
151-153, wo must place him neaily a ceiitiiiy latei, because he citeb 
the “bfliolia" of Tlieodoie bai Khoni, who was appointed bishop 
of Lashom in 893 The whole nuttei is, howevei, veiy obseme, 
and lloilmanii has subsequently (Gjwmc. Nestoy , p xxii) sought to 
identily Bazudh, who was also called Michael {md , p xxi ), with 
the Michael who is mentioned as a commentator on the Sciiptnies 
by 'Abhd isho', B 0 ,i\i 1,1 17, and whom Assemam supposed to be 
the same as Michael bishop of al Ahwlz (died in 852 oi_ 854) All 
then tlial appeals to be coitain is that Iho Peisian Bazudh also bore 
the Clmslnii name of Michael, and that, besides the alphabetic ally 
auaiigcd donionstiatious and m<i Boole of Beflmtions, he composed 
a ti.ic't on man as the niiciocosm 

Elias of Elms, bishop of Peioz Sliablioi oi al Anb'o, flomished about 922, 
al-Aiibai as appeals liom lus disputes with the catholicus Abiaham (905-937),®® 
and Ins account of the niisoiablo bishop Theodoie of Beth Gaimai, 
who, altci lus deposition by John bai neghue(900 905)^aml subse 
qiient absolution by Abialiam, became a Muhammadan lie was 


I 13ih Uchiams.C/MOti J?i(ici,i 145. UO.ii 1 IS (wlieiotlieip me again many 

eviois, SCO AiW , p 475), SIS 3 JS 0 , ii 144, 850 

4 Bai Iloliiirub, Wmm TSilIos,! 446, B0,ii S65 
t Bill Iltlnaus, C'Mtiii iteh. , 1 417, 210 ,11 S5fi 
'< II 0 n 508, ( ol 2 “ IM , li 211, S83 , Beilin, Saolmn CO, 1 

7 Bai lliliiffliis, r/iiiiii iSi/r ,p 252 (tuns! ,p 258), BO, n 317 

8 Bai Hebruus, OAroii EetUi,! 447, BO,ii 355 

0 Bar Ilcluirtis, OJnmi E(dn , i 40S , B 0 , u 211 212 
10 See cnc of these, an aouistlc cnnoii, used ni the seivice of the assumption 
of the uioimstic giub, in (Jod Vat 11 (Cainl, ii 321, No SI), But Mns 17232 
(Wiiixht, CtUiil , p 372, No 22), Pans, Buppl 38 (Zolenheig, CiM , p 74, No 
34), lioill limit 411 (P Smith. Oatal,v 2 ii,No fl) 

II li H Ilclnieus, chon Bi/r , pp 278 270 (tiaiisl , rp 284 285) 

13 ?;0,1ii 1,2(10, ool 2, at foot. 

IS HtisIMM aiu timl . see noOtomnn, Ojmso JfeJor ,r xiu 

Tin , 111 1, 2B1 , see Payne Simth, TkfS Stir , passim ^ „ 

IS Bm [Iebid'Us,(Aioji Biclra.lii 261,B0,ii 442, iii 1, 200 col 2 , Qesemns, 
Be HA et IIII, p 20 , see Payne Siiilth, Thes Hyr , passim An edition of his 
/('jiom, hy M R Buval, is now (1887) being pimiccl in Pans at the expense 
(il the Bieiich Ciovnnment , „ « , 

ifl B 0., Hi 1, 201 l!" Ibid , li 486 M See above, P 848 

Mjio iii 1, 210, note 2, ool 2 Mieliaol’s Bool of Questums is quoted by 
holoiiinn of al Basrah In Tim Bee, od Budge, p 185 
•JO noUmram, op eit , p xxi 

21 B 0 , 111 1, 253, note 8 , Biiefcligen, Bragmnte, pp 84, 141 
21 B(0,iii 1,231, col 1, at foot 


the anthoi of a collection of metneal disconises m tbiee Toliimes,"® an 
apology, epistles, and homilies 

George, metropolitan of Mosul and Aibel, was pi emoted to this George 
dignity by the catholicus Emmanuel about 945, and died after 987 cf Mosul 
He contested the patiiaichate thiee times but in vain, viz m 961, and 
when Isra’el was elected, in 963, when 'Ahdh isho' I was the Arbel 
successful candidate, and m 987, when the choice of the synod 
fell on Man bar Tobi ^ His chief work was an exposition of the 
ecclesiastical offices foi the whole year, in seven sections, of which 
Assemani has given a full analysis mB 0 , iii 1, 518 540 Some 
specimens of his twigdme oi hymns may be found iii Codd Vatt xc 
andxci {Gatal , ii 487, Ho 27, and 490, No 24), and Beilm, Sachan 
167,2 

TTie date of Emmanuel bar Shahhaie®® is fixed by his piesence at Emma 
the conseciation of 'Abhd isho' I in 963 He was teacher in the nitel bar 
school of Mar Gabriel m the convent called the Dana 'Ellaita at Sliah- 
Mosul Caidahi places lus death in 980 ®® Besides some minor Lire 
expository treatises, he wiote a huge woik on tbe Eezaemei ou or 
SIX days of creation The Vatican MS contains twenty eight 
disconises, of which the second is wanting, and a twenty ninth is 
added On Baptism It is dated 1707 The MS in the But 
Mils , Oiient 1300, dated 1686, also contains twenty -eight dis 
couises, of w'hich the second is wanting Some of them aie in 
seven-syllable, others in twelve-syllable metie Caidalii has pub 
lished a specimen in bisLiley Thesawi, pp 68 71 Emmanuel’s 
biothei, 'Ablid-isho'bar Shahhaie, is mentioned by Assemam, B 0 , 

111 540, and by Caidahi The latter has punted pait of one of lus 
poems, on Michael of Amid, a companion of Mar Eugenius, in Lihm 
TtoajMi, pp 136 137 It is taken fiom Cod Vat olxxxiv {Gatal, 
m 396) But theie the author is called Bar Shi'arah, 
and is said to have been a monk of the convent of Michael (at Mosul) 

Somowheie about the end of this century we may \entnie to Andreas 
place a wiitei named Andrew, to whom ‘Abhdish5' has given a or 
place in his CcUcdogue, and wJiom Assemam has chosen to identify Andrew 
with the well known Aiidiew, bishop of Samosata, the opponent 
of Cyiil of Alexandiia Tliew oids ot 'Abhd isho', if we undeistand 

them lightly, mean that this Andrew wiote imgame (or hjnins of 
a paiticulai kind) and a work on puhhcm siycml, the placing of 
the diaciitical and vowel points and marks of inter punction He 

was theiefoie an inoffensive giammanan 

Elias, the fiist Nestoiian catholicus of the name, was a native of Elias I , 
Kaikha dhe Gheddan,®® was trained in Baghdadh and al-Madam, Nestor- 
and became bishop of Tiihan, whence he was aiivanced to the lan cath- 
primacy in 1028, and sat till 1049 According to 'Abhd isho', he oliciis 
compiled canons and ecclesiastical decisions, and composed giam 
niatical tiacts According to Mail ibn Sulaiman,®® he w is the 
authoi of a work on the piinciples of religion in twenty two 
chapters, which may be identical with tho second of the above, 
and of a foiin of consecration of tho altar {Luddds al madhhah) 

His Giammai was composed m his joungei days, before ho became 
bishop It has been edited and translated fiom a MS at Berlin® 
by Baethgen ® A tract of his on the diaoiitical points and maiks 
ol intsipunetion is cited and used hy John bai Zu'bi 

Abu Sa'id 'Abhd isho' bai Baliiiz was abbot of the convent of 'Abhd 
Elias Ol Sa'id at Mosul, and a candidate foi the patiiaichate when Mio' bar 
Ehas I was elected m 1028 He was subsequently promoted to Bahrlz 
be metropolitan, of Itlioi oi Mosul ® Ha collected ecclesiastical 
canons and decisions,® wrote on the law of inheiitance,®^ and an 
exposition of the ofliees of the chuioh 

Assemam has assigned tho same date 1o Daniel (the son) of Daniel of 
Tubliluiitlia, bishop of Talial in Beth Gaimai, but without anyTalnl 
sufficient leason® If he be really identical with the Daniel to 


I 383), Berlin, Saoluu 
) h pp 72 76 

— in Y-iu jiui 35) there la i homily asaribi 

of AnhSi, hut the Syiiac text lias Paul 25 B 0 , ii 442 

26 Ibid ,11 442 , m 1, 200, ool 2 27 ibtd , ii 443 

28 See also Codd Vatt cxlvni , cxlix , and elm , lu Cato! , m 277 sq In Cod 
Vat cl (Gatal, m 280) tlieie aie questions icgaidingYaiioussei vices, haptism, 
and communion at Easter 

22 See B 0 , m l, 640 In Aiabic ash Shaldur oi, according to another read 
ing, ash Sha"ar (see end of this pangiaph) ao s o , iii 1, 200, ool 2 
31 liber Tlimnn, p 71 ^£0 , ni 1, 277 33 No clxxxii , Catal , ni 330 

34 TlicrearetwoMSS m Balm, Sachan 109 170and809 310 (see Sachan, Base, 
pp ICl 365), and one m the collection of the S P C K 

35 In the MS Brit Mns it is said tint this is only the fourth v ohime of the 

Fmeme)o4^aA ILk-i . 


36 BO, Hi 1,202 

37 fepe Hoffmann, Opusc Nestor , pp vii , viii And so Abraham Bcchellensis 
rendered the words, lihrum deiaiione jmiiciaucit 

38 In Arabic Kaikh Juddin, in Beth Garmai , see Hoffimnn, Auseuge, pp 
254, 275 iO BO , m 262 203 , Bar Hebrteas, Ohron Rales , li 286 2S7 

40 J3 0 , m 1, 265 41 Ibid , p 265, OOl 1 

42 Alter Besland 86, 15, m Kuties Verzeichniss, <Stc , p 31 
13 Smselie Grumnahl desMar Elias mn Tirhan, 1880 
44 See B 0 , m 1, 265, note 7 , Gaial Vat , iii 411 (under No ii ) , Wnght, 
Gatal , p 1176, col 2 ® B 0 , ni 1, 263 264 

46 J 3 0 , 111 1 , 279 ® Ibid , p 2 (j 7, ool a, hn penult 

48 That he follovrs ‘Abhd isho' bar Bahriz in the Gatdoqne of 'Abhd isho' is 
no evidence whatever as to lus date , and the work mentioned m B 0 , m 1, 
174, notes 3 and 4, is not by Bar Balinz, but by George of Mosul and Arbel 
(see Cod Vat olui ) 
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wliom Geoige, metiopolitan of Mosul and Arbel, dedicated his ex- 
position of the offices of the cluiich, he must have lived about the 
middle of the previous centuiy He wrote funeial sermons, metri- 
cal homilies, answers to Scriptiiial (Questions and enigmas, and 
other stuff of the same soit More important probably weie his 
“ Book of Flowers," KUhabha dM BabhabhM, whieh may have been 
a poetical florilegium , Ins iiolidmi of the Qicestions in th Fifth 
Volume of Isme of Ninmh's Wo)ls , and his commentary on the 
Seeds of Knowledge oi maxims (of Evagiiiis) ^ 

Elias hai Conspicuous among the u liters of this century is Elias bar 
Shinaya Shinaya, who was bom in 975,^ adopted the monastic life in the 
convent of llicliael at Mosul undei the abbot John the Lame,® and 
was oidained pueat by Nathaniel, bishop of Slienna (as Sum), who 
afterwards became catholiciis under the name of John Y (1001 12) ^ 
Eliag was subsequently m the convent of Simeon on the Tigris 
opposite Shenna, and ivas made bishop of Beth Nuhadhre in 1002 “ 
At the end of 1008 he was advanced to the dignity of metropolitan 
of Nisihis® With the next patiiaich, John YI bar Nazol (1012-20),’’ 
previously bishop of Heita, he was on good terms , hut he set Ins 
face against Isho'-jabh bar Ezekiel (1020 25) ® Undei Ebas I 
(1028-49) all seems to have been qmet again That om author 
survived this patiiarcli is clear fiom his own words m ^ G , iii 1, 
268, col 2, 11 19, 20 ° His gieatest woik is the Annals oi 
Ohiomeh, of which imfoitunately only one impeilect copy exists 
Bietligen has published extracts flora it nndei the title of J’lay- 
mnte syi u mab Eutonlm, 1884, winch have enabled scliolais 
to recognize its real impoitanee The exact date of the Annals, 
and piobably of the writing of the unique copy, is fixed by the 
statement of the autlioi, f 15b, that John, bishop of Heita, wxis 
oidained cathoheua on Wednesday, 19tli of the lattei Teslulii, 
A. Gi 1324 (19th Novemhei 1012 ad), and that he still uiled 
the Nestonan Church "down to tins yeai m which this woik was 
composed, namely, A 6i 1330 ’’ (1018-19) After the Annals 
we may mention Elias’s Syuac grammai, one of the best of the 
Nestonaii writings on the aubjeev^ and his Aiabic Syiiao vocabu- 
lary, Kiiiib at Taijimdnfi ta'lmlugJiat as Suiy&n oi “the Intel 
meter, to teach the Syuac Language ’’ It has been edited by De 
Lagaicle in liis Pi ssfei missoi im LibnDuo, 1879, and was the stole 
house fiom which Thomas a Novaria deiived his ThemaiisAiabin 
Sij)o Lahnus, 1636 Elias was also a composei of hymns, soino of 
which oceui in the Nestoiian seiwice- books, and of metrical 
homihes, apparently of an aitificml oharactei He edited fom 
volumes of decisions in ecclesiastical law, which are often cited 
by 'Abhd-isho' of Nisibis ui Ins Collodio Canomni Hynodiconm'^'^ , 
indeed the third section, “ On the Diiiaon of Inheiitances,” is en- 
tirely borrowed from the work of Elias Of liis epistles that to 
the bishops and people of Baghdadhon the illegal oidiiiation of 
!sh5‘ yabh bar Ezekiel is preserved in Cod Yat cxxix {Caial , in 
191) Six of his Arabic disseitations have been descubed by 
Assemani m the P 0,m 1, 270-272 The most impoitant of them 
appears to he No 5, a disputation, m seven sessions oi chapters, 
with the nzfi Abu '1 Kasim al Husain ibn 'All al Maghubi, pie 
ceded by a letter to the seoi etaiy Abu '1 'Ala Sa'id ihn Said These 
meetings rook place in 1026, and the work was committed to wuting 
in 1027, after the death of the vizh at Maiyafaiikin m Odobei, 
and published with the appiobation of the celebrated commentator, 
philosopher, and lawyei Abu '1 Eaiaj 'AhdalUh ibiiat Taiyih,’'®who 
was seoietaiy to the patnaich Elias I The anonymous woik de 
scribed in full by Assemani {B 0 , in 1, 303-306) imdei the title of 
ICztabu ’I Buih&i 'ala salnhi (or lathei fl tashVa) 'I iman, "The 
Demonstiation of the Truth of the Earth,” is also by him “ 

Here we may pause in oui enumeiation to cast an eye upon some 


I IS 0 , in 1, 171 2 Eoseii, GatiA , p 89, col 2 

3 BO, 111 1,200 note 3, 271 col 1 

* Batthgan, Fragmeiiie, pp 101, isi , 101, 153 , compare Bar Uchrceas, Chron 
Eccles,ii 2fil,281, B0,ii 444 

5 Baelligon, Fragmente, pp 101, 162 6 TbiA pp 103, 152 

7 IM , pp 104, 153 , Bai Hetrieus, Chnn EecUs , u 283 , J? 0 , u 4lo 

« B 0 , ui 1, 272 

9 Consequently the statement iii B 0 , n 447, is maeciirate CatdShi (Liber 
Themuri, p 84) names 1006 

10 Bril Mils Afld 7197 (Rosen, Caial , pp SC 90 , WrigM, Gatd , p 1200) 

II Baethgen has overlooked Wright’s Caial , p 1200, and the plate m the 
Omntal Sems of tie Falteugraphml SocKty, No Ixxvi The Syuac text was 
evidently ivritten by an amanuensis, whereas the older Aiabie text was nrob 
ably iviitten by Elias himself 

12 There aie some extracts from the Annals m Berlin, Sachau 108, 2 

13 Theie are MSS m the Brit Mns Add 2%76 Or 23U(fng), Vat Cod, 
cxciv (Caial, m 410), Codd ooccx cocci (Mai, Senyrff Pett Norn Colt v), 
Pilat Medio ccclxi (Caial, y 419), Berlin, Sachau 5, 2, also 216, 1, and 300 1 , 
and in the oolleetion of the S P 0 K Pm t of the woik (seonons 1 4) hds been 
edited by Di R Gottheil, leipsic, 1S86 

, , 11 487), Nos 13, 16, 17, 18, Cod Vat xm (Caial , 

li 491), Nos 12, 14, 16, 17 , Beilm, Sachau 64, 10 ^ ’ 

™ Inie of learning, m 
which the letter Maph docs not occur It is printed by CanUhl in the Liber 
Thmuri, pp 83 84 16 Mai, SmpU Veit Nova Ml , x 

h 267 269 , Mf.i, op ext , v pp 64, 220 BO , in 1, 272 278 
w 1 , see R 0 , lii 1 , 644 , Wustonfeld, Geeeh d arab Atrztf, 
Osaibi'ah, ed Muller, i 289, Barnebrmus, JM Bymst , 
p 356 (tons!, p 283), Glmn Syr ,-p 239(transl,p 2(1), Ckton Ecdes.n 283 
See the Gemaa tianslalion by L Horst, des Metropolim Elm von Nisibis 
Bitah von Bewns der Wahrheit d Glauiens, Colmar, 1886 


anonymous tiauslations, which we aie inclined to ascribe to the 10th Anony- 
and llth centuries, and which aie inteiesting as showing what tlie nious 
liopulai literature of the Syiians was, compared with that of their tiansla- 
theologians and men of science tions 

We have alieady sjiokeii of the oldci tiansktioii of ICalllagh vA Kallloh 
Samnagh, made by the peiiodeutes Bodh m the 6tli centuiy of our ua-JJim- 
eia (see aWe, p 837) About the middle of the 8th centuiy theie uiah 
appealed an independent Aiahic translation fiom the Palilavi by 
'Abiklldh ibn al Miikaffa', which, undei the name of Kalllah wa- 
Diimah, has been the patent of secondary versions in the Syuac, 

Peisian, Gieik, Hebiew, and Spanish languages The Syuac 
veision was discoveied by the piesent wiitei in a unique MS in 
the libiaiy of Tiinity College, Dublin, and published by linn m 
1884 ^ It is evidently the woik of a Cbustian puest, living at a 
time when the condition of the Syiiaii Chinch was one of gieat 
degradation, and the powei of the caliphate on the wane, so that 
I the state of society was that of complete disoidei and licentious 
I ness,®® a desciiption which would very well apply to the lOtli oi 
llth centuiy Indeed we could not place it much latei, because 
part of the unique MS goes back to the 13th century, and even 
its text IS very conupt, showing that it had pcssed Ihiough the 
hands of several geueiations of sciibes “The chief value of this 
later Syuac veisioiiis that it sheds light on tbs oiiginal text of 
the Arabic R w D The Aiabic te-^t which the Syuac translatoi 
had bcfoie him must have been a beltei one than De Sacy’s, because 
numbers of GuidTs oxnnets,®^ winch aie not found at all in De 
Sacy’s text, appeal in then piopei places m the latei Syuac ”®'’ 

To about the same peiiod, judgmg liy the similaiity of stylo and Stndbdn 
language, we would assign the Syuac veisioti of the book o± Smli- 
badh This woik was tiaiislated, piobably iii the lattei halt of 
the 8th ceulniy, flora Pahlavi into Arabic by Musa, a Muliam- 
madan Peisian It is, as Noldeke has shown,* the smallci of tho 
two recensions known to tho Aiahs, the laigei, entitled Aslrnn ('0 
and Smdibadh, being the woik of al Asbagli ibii 'Abd al 'Aziz as 
Syistani The smallei Sindibddhwtia lu its tiiiii done into Syuac, 
and thence into Greek by Micliaid Andieopfilus for Gabriel, pnncu 
of Melitene (1086-1100), as discoveied by Compaietti,®’ undoi tho 
name of 2wT(iraj (Smdipas), jiist as Kalllah u'a Dirnnah was tians 
lated hy Symeoii (the son of) Seth foi tlio emneioi Alexius Com 
neniis, wlio ascended the thioiio in 1081 The Syuac voiaion, 
winch beau tho title of the Btoiy of SinJbcin and the Phloseyglm s 
who was With him, h.ifi been edited by Baolhgon, with a Oonnaii 
translation and notes, fiom tho mnqiio MS iii the Royal Libiaiy 
at Cci liu ®® 

A thud pioduct of tho same ago wo holievo to bo the Syuac tians- L\fc of 
latioiiof Pseiido-Callistlienes’s Xi/fl of Jkaanilcr (he Gicaf, nude JO’uiw- 
fiom an Arabic veision of a Ginek original Ot this, howcvoi, wo dn tho 
shall bo bettei able to judge when the Syuac text lies befoie ns in Gicat 
punt 

Lastly we would place somewheio between the 9th and 11 tli oen- Jiwf', 
times the Syuac tiausktion of Esop’s (iEsop's) Fables, which has FiMes 
been edited uiulct a somewhat Jewish gaib by Landsboigci,®® who 
imagined himself to luvo found tho Syjuo ouginal of the Jahlus ol 
Syntipas (Smdipas), whoieas Geigei cloaily sliowoil that wo have 
heie to do with a Syuac londoimg of one ot the foiuis of tho fables 
of Esop In lact, as Geigoi pointed out, DISIDI is only a cleueal 
euoi for D'l&'iDN'I In Syiuc MSS of this collection the title ih 
written "of Josephus In same close lelatioii to 

those staiulh tho stoiy of Josephus and king Nohiuliadnez/ar lu 
tho Boihn MS Alt Beslaiid 57, If 16 57, with wlueh aio inlei- 
wovon a luimhei of Esopic f«hle.s They have hccii edited (with 
the exception of tw'o) hy Rodigoi in his Vhmlm Syr , 2d od , pti. 

<17 mo > > iL 


Resuming our enumeiation of Syuaii wuiois, wo find that m tho 
12th cputniy the nunihoi of them, whethci Jneohito or N'estonan, 

18 small, hut two of tho foimcr sort am meu of icnl raaik 
Ahu Glulib bar Sribuni, the youngci Inothei of Sa'id bar SahiTni Abu 
(see above, p 819), was almost as uutoitunato as hm hiolhei Ho Clhrihl) 
was raised to the episcopate of Edossa aftw lus biothei’s death hy bin 
Athanasius YII , but speedily deposed on aeeomifc of a qnaiu'], Saliuiu 
although many of the Edessones, ainoug them tho goveinoi Bald- 


) the Fables of Buljnii, 1885, 

« 'if Ftiinah awl Bmxian, Uamlatedfrom Arabic mta 9i/» m< 

23 &eo Wnpilit s Preface, p xi eg " 

^ Tesio Anbo del him di KaUla t Pnnurc 1873 

^ Keilli Paleonei, op nt , p lx m A T) M U , xxxm (1879), pp 521 622 
« SmeheintnrnoalTnbvodi!3iHdibud,mi>,i) 2S sg , The Mhlrnkudetij, 


f 3, p 57 iq 

' ’li? ™ Rpeeiinen ImU alrcmiy bee 


kU( ktij, 
publislmil 


by Bodiger, Chreitm Byr , 2d wl , pp 100 10) 
xrnenm* Id E A tv Budge, of Ibe BritiHb 

Muspuin, from Jive MSB Sec KodiKpr, GftmCim Si/r , 2 il eil ,pp 112 120 , ami 
reikms m tho Jnunal of ihe Amcjuita Oriental huaety, iv p 351) eg 

d«8op?u)i, A/rarte? Orlinmil drr rmtehsehm 

ArSwm^b^’ mf' 
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11 m, Liothei of Godfiev of Bouillon, took liis pait He died of a 
fall from liis lioise, blioitly aftei tlie death of the patiiaich lu 1129 ^ 
Though a good soholai and linguist, he does not appear to haie 
iviitten anything that has come down to oui times Assemam, it 
13 tiue, ascnhes to him thiee poems in twelve syllable metie on the 
captuie of Edcssa by Zengi iba Ak sunkiu , but, as this took place 
in 1141:,“ the wiitei must have been his suceessoi, Basil hai Shumna 
(1143 69) 

Joliii of Johu,^ bishop of Haum and Maide oi Maidiii, had chaige of 
Ilaiian the Jacobite cliiublies in the East, his diocese inshiding Tell Besme, 
and Kepliai-tutlia,, Daiii, Nisibis, Ras'aiu, and the Klubhora or Khabiu 
Mardin He was oiiguially a monk of Edessa, was appointed bishop by 
Athanasius VII in 1125, and vas killed by a tall fiom his horse 
in 1165, at the age of seventy eight ^ He devoted himself chiefly 
to the lestoiatiou of the decayed chinches and monasteries ot his 
diocese, as may he seen fioni the aiitohiogiaphical fiagmem ; mB 0 , 
11 217 sq Eiom the same document, pp 224 225, it appears that 
he was fond of MSS , which he collected, lepaued, and hound, and 
that lie wiote with lus own hand lorn small copies of the Gospels 
in gold and silvei He enjoyed a well earned leputation as a land 
surveyor and piaotical eugiueei ® Bai-Hebneus notes his great 
liberality iii lodeeming the captive Edessenes who had been earned 
off by Zengi’s tioops The fall of Edessa (1144), however, was an 
event that got him into a gicat deal of tiouble He was ill advised 
enongli to wuto a tioatiso on the Piovidonce of God, in which he 
maintained that olustisements of that kmd weie not sent upon, 
men by God, and that, if the tioops of the Fianks (Ciusaders) had 
been thoie, Edessa would not have been taken by Zengl Such 
lank lisiesy of coiuse biouglit down upon him the whole bench of 
bishops lie was attacked by the pnest Saliblui of Kaiigaiah (*),® by 
John bishop of Kaisum,®* John bai Audieas bishop ot Mabbogh,^* 
and Dionysius bai Salibi lie was also thecompilei of ananaphoia “ 
Jacob 01 The stai of tins ceutiuy among the Jacobites is undeniably Jacob 
Diouy bai Salibi of Meliteue (Malatiah) He was cieated bishop of 
sills bn iMai'asli, uudoi the name of Dionysius, by Athanasius VIII 
Salib! (Ycsliu' bai Kotiah, 1138-G6), in 1145, and the diocese of Mabbogh 
was alsojlacod imdoi his chaigo Michael I (1166-99) tiansfeiied 
him to Amid, wlieio lie died in 1171 The list of his woiks, as 
quoted by Assomaiu fiom a Synac MS , is veiy cousideiable,^® and 
ho has dealt with them at gieat length IVe may mention the 
following (1) Oommcntaiy on the Old Testament, of which only 
one conijiloto MS evists in Eiuopc The older of the hooks is— 
the Puutatench, Job, Joshua, Judges, Samuel and Kmgs, Psalms, 
Piovoibs, Eeclosiaslos, the Song of Songs, Isaiah, Jeremiah and 
L.inioiit,itious, E/okiel, Daniel, the twelve niinoi Prophets, and 
Eodosustions Each hook lias a mateiial oi liteial and a spiiitual 
01 mystical tommeutaiy Seieial of the books have two com- 
inonlauob, oiio on the Pcsliitta, the ocliei on the Ilcxaplar tei.t , 
Jeiemiah has actually thue, one on the Hovaplai, and two, a 
shot toi and a lougei , on the Pusliitta. (2) Commentaiy on the New 
Testament, fiom which Assemam has given many cxtiacts The 
ouloi of the books is— the foui Gospels, the Revelation of St John, 
the Acts of the Apostles, the seven apostolic epistles, and the 
loluteeii opistlos of St Paul “ (3) A compendium of theology, of 
which we do not seem to have any MS in Euiope , see -B 0 , u 
163, col 1, 11 13 15, and p 170 (4) A copious tieatiso against 

liGiCHies, dealing with the Muhammadans, tho Jews, the Nestoiians, 
the Dyophysiioa oi siippoiters of the council of Chalcedoii, and 
Iho Aimeiuaiis (5) A ticatise on the Piovidence of God, against 


1 Hco j; 0 , II 2ia, S58 etc , hai Uobt luS, Ghwii Et-des , i 407 479 

2 /; 0 , 11 oil (cunip p 317) ^ 

3 aoo Bai Uobucus, Chi on Syr, p 328 (tiansl, p 835), Chron Bodes, i 
497, 547 

* liis baptismal name was probably Jacob , see A 0 , n 230, col 1, at Uio 
font 

« A 0 , 11 2] 6, 226, Bai nobuwiis, Ohron Bedes, i 531 
0 BO„ n 221) , Bai llobriaus, Chron Berks , i 525 527 
7 Ohron lCe<ks , i 601 8 Died m 1164, B 0 , u 862 

3/10, ii 851 , Bar llc'br.cns, Ohron Bodes , i 501, 654, 559 Died m 1171 
ARi'i wauls of TSi 'Abhdm , Bat nebiiriis, Omn Bodes , i 616 He com 
iiiisod both in Aimcnmii mid Synac, B 0 , n SoO coll 1, 2, 362 col li Bar 
Ili'bi ffiiH, C/iroa Bides , i 487 DicduiliOC ,B 0 ,ii 302, Bar Hebiwus, C/iron 
Bid(s,i 617, see But Mas Orient 10ir(WrigM, Cctto?,pp 807 893) 

11 Ji 0 , 11 207 , Bar IlcbraJUa, C/iroii Bedes , i 603 13 A 0 , u 230 

1 1 A 0 , li 302 , Bar Ilebi icua, Chron EcoUs , i 613 615 
U JJ 5 , 11 863, 806 , Bai llobrams, Ohron Bedes ,i 659 
16 B,0 li, 210 , comp Octal BiU Lmr, d PaM Medw , p 79 

16 A 0 , li 167 208 

17 At I’arls, Snppl 02, m Zotrnborg's Catal , No 06 Theie are fragments m 

Anc, foiida 8 (Zolanlioig, Cuted , No 9), soe also Cod Vat xovi 29, 42, 43 
(t’saluis), 80 (on the Ikojibetsj ^ ■, 

16 Tlio Gospels aio ill Blit Mas Add 7184 , Cod Vat civ 19 24, clvi , cclxxv 
ix ; Palis, Auo fomls 88, 81 (Zotenbcig, Catal , Nos 67 08), Bodl Or 703, 2 
SbMattbow, Bodl Hunt 247 Kovelation, &o , But Mus Add 7185 , Bodl Or 
600 Dudley Loftus was tbs first to make use of these commentanes in his 
two woiks, The InepoMon of Dionysius Ser ns, written above m yems since, on 
the XvavgeM St Marie, translated hi/D L (Dublm, 1672), and A Clear and Zeamsd 
BxplimUon of the IMory of our Blessed Saviour JO, by Dvmysm Sym, 

iramlated by D L (Dublin, 1695), see Payne Smith, CaM , p 411, notes 
(] and f Loftus’a mauuscupt tiansktions are in the Bodleian Library, Poll 

60 A 0 11 170, 211 The section against tho Mnlianmiadana is contamed m 
Cod Vat xevi 19, and that against the Nestonans m Pans, .too fonds 126 
(Zotenboig, Catal , No 209, 2) Them is an extract Irom the latter m Bodl 


John, bisliop of Maidin,®^ apparently no longer extant (6) Exposi- 
tions of the Euchaiistic seivice,^ oi the Nicene cieed,-® of the con 
seciation of the cluism,®* of the semces of consecration, and of 
the Jacobite confession of faith (71 Canons on confession and 
absolution (8) Two anaphois or liturgies (9) Vaiious piayers, 
piocemia,andsedras-6 (10) Homilies, e q , encomium on the patiiaich 
Michael theEl(lei,^“ on the Passion of oui Loid,6^an(l on withhold- 
ing the saciament fiom those who abstain fiom communicating for 
a peiiod of more than foity days (11) A commentaiy on the six 
ofEvagrins ^ (12) Two poems on the fall ofEdessa (1144),^* 
thiee on the fall of Mai 'ash (116b), and two on anotliei incident 
(1159) ®‘’ Among the works mentioned in the list mJf 0 ,n 210 
211, we cannot lind any tiaces of the Oommeatai lUS in SonqM 
Doctormn, the Compendium Eistonaiim Patiim d SancUnmn et 
Mmtyrum, and the Compendium Ganonum Apostoluot im, nor of 
the commentaries on the books of Dialectics, ibid , col 1 Of the 
epistles two aie extant in Arabic, Beilin, Sacliau 01, 1, 2 Prom 
a treatise On the Strudure of Man theie are two shoit extracts in 
Bodl Maish 361, f 39 Dionysius appeals also to have levised 
the Jacobite oidei of baptism, ^7 and to hate diawn up a volume of 
seivices foi the clays of the week 

Michael the Eldei,® the son of Elias, a priest of Melitene, of the Michael 
family of Eindasi/® was abbot of the convent of Bar sauma, near I 
Melitene, “ which we find him supplying with watei, with the help 
of John, bishop of Mardin, in 1183 ^ He was elected patiiarch m 
1166, and held office tiU 1199 ^ He revised the Jacobite pontifical 
andntual, arranging its contents undei foity six heads, as exhibited 
m Cod Vat li diew up an anaphoia,^® wrote a tract setting forth 
tho Jacobite coiitession of faith,* a tieatise against a Coptic schis- 
matic, Mark the son of Konhar, on the question of confession, 
and a poem on a case of peisecution in 1159 He also lensed 
in 1185 the life of Ahlilmi, bishop of NiCcca, having found most 
copies of it in a very disordered state ® ills most impoitant woik 
was a Ghiomde, fiom the cieation to 1196 A D , which was trans- 
lated, with other woiks of Ins, into Armoiuan, and apparently 
exists in that language alone Some extracts fi om it were published 

by Dulauiiei in the Journal Asiahque for 1848, p 281 sq , and 
1^9, p 315 sq , and the whole has been edited in a French trans- 
lation bv V Laiiglois, Ohioinque cle Michel le Grand, 1868 Acooid 
mg to him the translatoi ot the flist pait of the work was the 
vaitabed David, and it was finished by the puest Isaac, who com 
jJeted lus task in 1248, continuing it down to lus oivii day A 
thud person engaged in tianslatiiig the woiks of Michael into 
Aimemaii was the vaatabed Vaitan ^ Appended to the Chromela 
is an extiact from a ticatiso of lus “ On the Sacerdotal Older and its 
Oiigm,” 01 " On the Oiigin of Sacerdotal Institutions,” with a con- 
tinuation by Isaac and Vaitan, which is followed in the MSS by 
tho Jacobite “confession of faith Michael appeals also to 

Or 467 (P Smith, Catal , p 551) Prom it is extracted tho list of the Jacobite 
p itruiclis in A 0 , u 323, note 1 21 p o ^ n 207 , sec above 

23 A 0 , 11 176 208, Cod Vat cu , ccclxi , Brit Mus Or 2307 (partly Arabic), 

Pans, Anc fonds 35. 60, 125 23 Cod Vat cbx 4, Bodl Marsli 101 

24 Cod Vat obx 30(m Arable) 25 A 0 ,ii 171, eoinp Cod Vat civ lO.elix 81 

26 Bodl Marsh 101, f 31 » ^ p , ,i 171 23 Jhid , 11 175 23 Jbul , 11 176 

56 jfbid ,11 170 Bead, with slight alterations, on the installation of a bishop 

or patUiiich Cod Vat h 26, ccoiv , Pens, Buppl 23 

31 Cod Palat Medio xl (Catal , p 78) 

43 Cod Palat Medio Ixii {Catal , p 107) 35 Berlin, Alt Bestand 37, 1 

44 A 0 , 11 317 , Bar Ilebrffius, Chron Syr , 528 (trausl , p 335) 

35 A 0 , li 317 , Bar Hcbiseua, Chron Syr , 346 347 

36 A 0 , 11 461 452 , Bar Hebneus, Chron Beelos , n 861 

37 But Mus Axund Oi 11 (Rosen, Catal , p 62, eel 2) 

38 Cod Vat coccxxir , m Mai, Scnptt Vett Norn Coll , v 

3S So called to distmgmshhiia from his nephew Michael the Younger, Yeshu* 
SephsthlnJ or “Big lips," who became patriarch at ‘Melitene (11991215), m 
opposition to Athanasius IX , SahbhS Keraha (the Bald), at MSrdin (1199 1207), 
and Jolin II V , Yesha' the senbe(1208 20) 

40 Bar Bebrmus, Ohron Bedes , i 537 A 

41 Assemam expressly says “ at Shonna 0 ,11 lo4, but the list 

ofpatuarchsatp 323 does not give the word , though he repeats it in the 

translation (No 100) In the Dissert de Monophyntis, p scvni , he makes 
Michael belong to lie oonvent neai Melitene, and merely mentions anothei 
convent of Bar aaumS at “ Sena" (see also the Index, p 632; Langlois, in ttie 
preface to the ChroniquedeMuJislleGrand, p S, thinks ofa com ent near Mardm, 
such as that restored by John, bishop of M'irdm (A 0 ,u 222,1 19) 'Webeheve, 
however, tliat the convent near Melitene is meant, as J ohn of Mardin liad acquired 
a certoin reputation in what Abbeloos calls the “ ais gromatica” (Bar Hebraius, 

Chron Bodes , 1 526, note 1), wherefore it is said that Michael sent foi him 
(diadtar bdChreh), and that John “returned to lus diocese because the winter 
was at hand, meaning to come back m April " (p 527) 

42 Bar Hern ECUS, Chron Bodes, i 525 

43 A A , 11 363 369 , Bar Hebiseus, Chron Bodes , 1 585 605 

44 Assemam’s Catal , li 314 sg , A 0 , 11 155 

45 Cod Vat XXV 8 , Pans, Ano fonds 68 (Zotenborg, Catal , p 49) , Leyden, 

Cod 1572 (Catal , v 73) 46 Bar Hebraus, Clirore Ledes ,i 540 , Langlois, p 331 

47 Bar Hebrseus, Chron Bedes ,1 573 575, B 0 , 11 165, No 111 

48 Bar IlebiseuB, Chron Bedes , 11 861 

49 3i,a Bnt Mus Add 12174, No 8 (Wright, Catal , p 1124) , Cod Vat 
xsxvii 12 (Catal , u 247), A 0 , 11 605, col 2 But the account of tlie death 
of the emperor Constantins, and the lives of Jacob of Seriigh and of Mai Aha, 
appear to re wrongly ascribed to him m Catal Vat , n 248 240 

® The piesont wntei has been recently inlonned that a copy of the ongnial 
Synac exists m the hhiaiy of the convent of az Za'fai an neai Maidm 

61 Langlois, Preface, p 10, and note 2 Langlois, p 303 sg 

63 Tiflnginia Pitface, p 8, at the top , Bar Hebunus, Giron Bodes , 1 GOb, note 
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liave wntten an eccleiiistical histoij , wliicli is entnely lost to tis j 
At least Bai Hebmusi speaks of ks recoichng ceitain niatteis in 
Ills “ Ekklesiastike,” whicli do not appeal m the Ghiomde 
Theo A thorn m the side of Michael was his disciple TlieoJoie bar 
dorehar Wahbon He hist appeals on the stage in ll70,®when the empeioi 
■Wahhon Mairael sent Tlieouamis to the Amenian catliolicus and the Jacobite 
patiiarch with letteis Michael declined an inteiview, but sent 
John of Kaisuni to see Tlieoiiantis at Kod'at ai Rum, and onliis 
coming a second time to the same place selected Theodoie bai 
Wahbon as liis lepiesentative ^ Ten }eais afteniauls, in 1180, 
when Michael was at Antioch, HnWalibonivas made anti patiiaicli 
at Amid by certain malcontent bishops, iindei the name of John ^ 
Michael, howevei, at once took eneigetic measiiies,® got hold of 
the anti patriaich, foimally deposed lum, and shut him up in the 
convent of Bai sanma, whence he was afteiwaids allowed to make 
his escape by some of the monks He fled to Damascus, wheie be 
tiled in vain to hung his case before Salah ad-dm, and thence to 
Jeinsalem, aftei the tall of which city in 1187 he joined Giegomis 
Degha, the Aimenian catliolicus, at Kal'at ai Euni and went with 
lum to Cihcia, wheie the king, Leo, made him patiiaich of the 
Jacobites m hia teiiitones He died in 1193 Accoiding to Bai- 
IIebi,eu3, Theodoie bai Wahbon was a good scholar, and eonld 
speak and wiite thiee foieign languages, Gieek, Aimenian, and 
Aiabic ® He compiled an anaphora,^ wrote an exposition of the 
Eiichaustio seivice,® and a statement of his case against Michael 
m Aiakc ® 

EliasIII Of Hestouan wiiteis there aie scaicely any wrath nmmgm this 
centmy, foi the histoiian and contioveisialist Mm e bai Slielcmoii, 
otlieiwise Mail ibn Sulaiman, wiote in Aiabic , and Elias III 
Abii Halim ibn al-Hadithi, of Maipeikat, metropohtan of Hisibis 
and catliolicus fiom 1175 to 1190, chiefly used the same language 
in his homilies and letteis He is hestiemembeied foi having 
compiled ancl airaiiged the piayeis m one of the seivice hooks, 
which is still called by lus name, "the Abu Halm 
Isho' Isho' yabli hai Malkoii was oidained bishop of Hisibis m 1190 
yabh by the cathoheiis Yabh-alaha II (1190-1222), was present at the 
bar conseoiation of his snocessoi Sabin isho' lY (1222-25), and died 
MalkBn undei Sabhr isho' Y (1226 56), his follower at Nisihis being Makki 
kha, who was afteiwaids catliolicus (1257 65) He wiote on qnes 
tions of giammai, besides homilies, letters, and hymns, in which, 
howevei , he chiefly, if not exclusu ely, employed the Aiabic language ' ® 


1- CliTcn EueUi , i 5SC 

e Ihidji 649, 651, where 1172 is meiroijis lemarkedbvAhbeloosinnotel 
John of Kflibttm, who was present on the occasion, died m 1171 (p 559) 

3 The disputatious held on these occasions weie of course utteily fnutless 
See Leimclaims, Legatio Inp Ciebaus Manuelis Cmnm Aug ad Aiwmitos, 
live Themam wm Caihdico dispiitatw, &.e , 1578, and ni Gilanns, CoMiha 
ImitiEeQlm’e Armim cwnlioman paisi ,1090, p 242s3 , Visp Theonam 
secimdu, m Ihi, Sw ipti Vett J<fomColl,M pp \xui and 314 sg , and m Migne, 
Pattol G> ,e\-a.iii lUsi; , alsoBarHebraus, Cftraii Series, i 549 557 , Ltnglois, 
Cltiaiugue, pp 310 331, comp Ahheloos's notes on Bar Ilebrieus, pp 550 552, 
and £ 0 , II 3o4 305 4 Bat Hebi<EUS, Gluon Seeks , i K9 sg , S 0 , n 213 

5 B 11 HcbiTsus, Citron Socles , i 670 , JJ 0 , ii 214 a Citron Seeks , i 681 

f See Kciiaudot, ii 409 , SO, n 210 , Pajne Smith, Catetl , p 241, note c 
s i! 0 , II 216 9 Bar Eebiictis, Chi on Seeks , i 581, at the foot 

ni Ileflouiished in the first half of tins ceiitvuy(£ 0 ,iu 1,564 555,582) His 
woii, IS t\tmt in the Vatican Library in 2 vols , cviii and cu. (Mai, SertpU 
I ett SovetCuU , 1 V 210 223), with thctitlejfifdba! MipdaZ or “the Tower, 'wrongly 
asenbed to 'Ainr ibn Matt! of Xiihln The first volume, transenbed m 1401, 
IS theological and dogmatical , it coinpnses the first four sections Tlie second 
lolnmeiatheologital and histonoal The senes of patriarchs ended with “71,” 
'Abhd isho' bar Mukl of Mosul (1138 47), but is continued down to Yabh aUliS 
bar lull omJ of Mosul (1190), “qm iiunc sedeni tenet," a e,m 1214, when this 
volmiie was written Hia epitoiniroi ‘Ana ibn Mattt of TiihJn lived in the 
trst half of the Uth cantuiy (B 0 , iii 1, 580, 580) To him is asenbed Cod 
Tat ex, which “autograplms esse vidctur" (Mai, BcnjiK Vett NovaCoU,vf 
22i 227) It consists of five paits, of which tlio first is wanting in tins MS , 
which has thercfoie no title The series of catholics in pi v , fundani 2, is 
continued down to Yabh allUa (1281 1317) In pt v , fundoon 3, sect 6, weflnd 
the confession of faith of Michael, bishop of Amid and JLiiyafarikin (B 0 , in 
1, 667), translated into Arabic by tlie piiest SahbS ibn Yoluinnii, whom G B 
Khayyatli, archbishop of 'Amndia, asseits to be tlie real author of the whole 
woik (see lus Syn Onentales sen Chaldeei dfestonani et Smatiornm Pontifteim 
Pmiatus 1870, and comp Hoffmann, Aitsziige, p 6) Cod Tat dclxxxvn 
(Mai, op cif,v 594) coni ains paitol the same woik as Cod Vat cx (though the 
Catalogue calls it the Majdal, and ascuhes it to Man), viz , pt v , fimdam 1 
and 2 (“ usque ad Ebediesum Barsaurate successoiem, qm obiit dic25iio-vein 
bus an Christi 1147 Contmuat eandem histoiiara Amrus Matttitci films, a 
Jesumho baladensi, Bbediesu successoie, usque ad laballalmm III Tunolliei 
secimdi snccessoiera, qni obnt die St mmiani an Chnsti 1222" 1) Cod Vat 
dchxxvm is also said to contain “Histona Patnarchainm ChaldiEOUun sive 
N’estouaiioium," from Addai and Mail down to Yabhallli'i box KtyonUi, by 
'AinribnMattX “Hjeo antein liisloiia longe fusiorest atque emendatioi ilia, 
quara Mares 1 Salomoms consonpsit, de qiiainpimcedonte codice" I And to 
add to tho perplexity, Sacliau doscubes lus Cod 12 (Aiab) as “Thcil emer 

giossenKucliengeschiditederNestoriarer DueherdeiGeheim 

msse AllePapioihandselinft(14Jh) Bsist das uslYvon'Amr 

h Matts aus Tiihrm " Possibly the MS m the collection of the S P C K may 
giiesome light 

11 B 0 , II 450, ill 1, 287 , Bai llehriEas, Chroit Socles , n 367 309 

12 B 0 , 111 1, 390 

IS Badger, dhe Kestormis, ii 23 “The Aboo llaleem contains a colleclion 
of colleote appointed to be lead at the concItiBioii of the fTootunis of all the 
Sundays throughout tiiejoar, of tho festivals, and the tluee days of the JkmtM 
i'SmedijS, before the eommenoeitiout of the Mafans " See B 0 , lu 1, 291 295 
14 B (? , in I, 206, note 1 15 lUd ju 1, 295 306 


He IS tlie same as Joseph bai Malkon, bishop of Mai dm, whose 
metiical tract on the points, entitled MhldUa dhe NulJ, oi “ tho 
Net of the Points,” is found in MSS , along with the giaminalical 
wiitmgs of Elias bar Shinaya, and John bii Zo'bi This tiact 
must theiefoie have been composed befoie 1190 
Simeon ShankeiabhiJhi 01 Shankellvi, of Sliankelabhadh oi Shan- Simeon 
kelawali,^’' neai Iibil, must hat e been a contempoiaiy of Bai Malkon, Sliaiikc- 
and peihaps somewhat senioi to him He was the teach ei of John lawT 
bai Zo'bi, foi whom he wiote a Chomlon oi cluonological treatise 
in the form of questions and aiisweis, explanatoiy of the vaiions 
eias, the calendai, &c Theie is a MS in the Biitish Museum, 

Add 25875,1® and several at Beilni He w'as also the authoi 
of a moial poem ui enigmatical language, of winch 'Abbd ishO' 
thought it w 01 til his wkile to wiite an explanation foi lus disciple 
Abraham To him is likewise asenbed ‘ the questions of Simon 
Kepha, couceimug the Eucnaiist and Baptism,” which he appears 
to have mtiodueed to tlie notice of his pupil John bai Zo'bi 
John bai Zo'bi flouiishcd about the end of the 12th and the be- John 
ginning of the 13th centmy He wns a monk of Beth Iviika, (oi bar 
Kuke) in Hedhaiyabh, and numbcied among lus pupils Jacob bar Zo'ln 
Shakko, 01 Sever us, bishop of Mai Matthew (see below) “ He wrote 
nietiical homilies, jpaitly in seven-syllable, partly iii twelve syllable 
verse, on the chief points of the Nestoiian faith One of these is 

menfioned hyAsseiuani, B 0 ,xii 1, 809, note 1®'* , anothei, on the 
foil! pioblems of plulosophy, is m Beilin, Sachan 72, 15 Bai Zo'bi 
IS, howevei, hettei knoun as a giaminauan The laigei of Ins 
two giammais is based on the woiks of pievioiis wiiteis, such ns 
Seveius Sebokht and Denha, eommentatois on Anstotle, and the 
giammaiiaus Elias I , the catliolicus, and Elias bai Shinaya, bishop 
of Nisibis The smaller giammai is an epitome in veise, accom- 
panied by a metucal tract on the foni chief marks of inter punction 
lie seems also to have coiitinn ed the ti eatise of Ilonain De Synonym is,“® 
so that he may peihaps be Hoffmann’s “analecta anoiiyraus ” 

As the lamp flaies up befoie it expiies, so the 13th ceiituiy wit 
ncssed a faint revival of Syiiac littiatiue befoie its extinction 
David bar Paulis cited by Bai-Hebiajus in tlie Anm and David 
may therefoie be supposed to have lived eaily in the 13th centiuy bar Paul 
He was evidently a man of considerable cultuie, and a voisiflei 
We have from his pen a poem on the letters of the Syiiac aliiliabet,®^ 
a note on the mutable letteis,®^ andabiief cnuineiatioii of the cate- 
goiies of Anstotle,®® a moial poem in twelve syllable veise,®'* anotliei 
on lepeutance in an Aiabic tianslatiou,®'' and specimens of a thud 
ill Gaidahl’s Lilet Tlwsmri, p 138 Theological aic a dialogue 
between a Malkite and a Jacobite on the hymn Tnsagioii®® and a 
tract in Aiabic on niatteis in dispute between the Jacobites and 
Malkites ^ 

J acob bar Shakko (Shakkako 5),®® oi 'Isa, bai Mark, of Bartollai or J acob 
Baitulla,, near Mosul, was a monk of the fanions convoiit of Mai oi Sev- 
Mattliew, of which ho afteiwaids became bishop by the name of ems bar 
Scveuis ®® He w'as tiaiiied in giammai by John bai Z6'bi (see above) Shakkd 
in the convent of Beth Kiika (oi Kfike) in Ilcdhaiyalih,'*® and iii 
dialectics and philosophy hy Ivanird ad- Dm Mitsa ibii Yunus at 
Mosul Ho composed one of Ins woiks, tho Bool of TicasuHs, 


16 B v , Cofl Vit o\eiv (copied ftoin a MS wiiUen in 121(i), and But Mus 
Add 2o&7b, 1 2(613 (note the colophon, f 290h, 77118111, Caial , p 117S), Rii’ 
B 0 , ui 1, 308, col 1, No vm , end the Abbe Marlin, So la MUrupie cm Us 

Syi wits, 1870, p 70 (at p 68, 1 14, lead , “ the bishop oi Nisibis ”) 

W See Hoffmann, Awije, 11 231, and note 1817 

18 Wiight, Caia.1 , p 1067 Saolnu 108, 1, 121, and 103, 1, 3 

20 God Vat chxxni (Gatal , m 404) , MS Ind Off No 0, “Tiaats m Syiiao," 
f 204 It has been published by CaicUliI, Biter i hmun, p 89 Caulrdu calls 
tlie author as Sa/alaUtban, blindly copying Assciimm's isancalalMiems, and 
places lus death m 780 (sec BO ,m 1, ‘220, note 5, p 226, nolo 7 , and latal 
Vat , 111 405) tit BO, iii 1, 062 22 Bar Hobueus, Chi on Books , ii 409 

23 Blit Mus Or 2305 , and appaiently Boilm, Saehan 8 

24 It has been tianslatca by Badgai, The Mstoi tans, ii 101 153 

23 B 0 , m 1, 307 

26 Bait of this woik, namely, tho poition that deals wiili the inaiks of inter 
punction, has been edited and uanslatecl by Mai tin, haUe sit? I'AoocnlttuUoit 
chee Its hynens Orieaiaia, 1877 

27 MSS of these giaiuniars,~flod Vat cxciv , oeoel ,Biit Mus Add 26876 , 
Oi 2314 , Beilin, Alt Beat 86, 16, and Sachau 21 (i, 2, and 300, 2 

28 Beilin, Sachan 72, 14 2i) Opvsc Ifestoi , p iv 33 B 0 , ii 243 

31 Cod Vat eexvn (Catad , in 606) , Pans, Anc fonda 118 (2!otuiboig, Catal , 
p 166), 167 (i6til , p 147) 

32 Pans, Anc londs IW (Zotenbcig, Catal , p 218) 

38 Berlm, Alt Best 36, 13 84 ood Vat xcvi (Catal , il 522) 

35 Cod Vat Ivin (Catal , ii 851) 

35 Cod Vat cxlvi (C’ofaJ.m 268), ccviii (Catal, m 498), Paiis, Anc fonda 
184 A (Zotenbeig, Catal , v 164), wiUi an Aiabic tianshilum 

37 BoiU nvmt 199 (P Smith, Catal , p 41')), Poe 79 (it , p 450) 

38 Written and oiOA 


39 Bai HebimnSiC/wou Scales, u 409(a oontempoiaiy) In Cod Vat coccxi 
(MaijBonprt Veit NovaCoB , v ) liobcaia tin name ol Jacob bai Talia, a cornip 
tionofBaitellaya In. MS Beilin, Alt Best 88, 1 (if tbc Cidnl bo umoot), ho 
is called “metiopolitan of the eoiiveut of Bt Matthew near Aibola," confusing 
Mai Matthew at Mosul with Both Kfild, wheie ho was tiained Aaaeinani and 
otheis have identilled bm witli Jacob, bishop of Maipeikaj, (MSdhInath SlhdS) 
With Taghiith he novel had anything lu do 

40 lloflhiann, Aiiszuge, p 216, note 1715 

41 Bom 1156, died 1224, Bai nehneus, Citron Fecks, li 411, Wdslenfcld, 
Gesdh d aiah Aerz(e,No 229, Ibii Klmllikaii, ed Wllstenfold, No 767, IbnAbi 
Osaibi'ah,ed Muller,! 800 
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in 12S1 and died in 124:1,^ on liis nay to \isit the aged patiiaich 
Ignatius II (mapliiiaii 1215 22, patiiaich 1222-53) He possessed 
a gieat many books, wlucli neie all conveyed to the clemoMii- of 
the mlei of Mosul His noiks aie as follows (1) The DooL of 
T/easuies, a theological ticati&e in foui paits, , pait i , oi tlie 
thiee one God, pait ii , of the incarnation of the Son of God, 
pait 111 , of the JDivinp PioiiJence, pait iv, of the cieation oi 
the iiniveise, the angels, the dilTeient kinds of life, the soul of man, 
the 1 esuii ectioii, and the last judgement ( 2) The Dialogues, in t\\ o 
hooks Book 1 , dial 1, on giammai, followed by a discouise on 
the same in twelve-syllable inetie, dial 2, onihetoiic, dial 3, on 
the ai t of poeti y oi meti es , di il 4, on the elorpieiice and copiousness 
of the Sjiiac language Book ii , dial 1, on logic and the sjl 
logisin , dial 2, oii'pliilosophy, its kinds, divisions, and subdivisions 
in hve sections, viz , (a) on the definitions of phiiobophy, its divi- 
sions, Lc, , (i) on the philosophic life and conduct , (c) on physics 
01 pltysiology , (d) on the four disciplines, — aiithmetic, music, geo 
metiy, and mathematics, (e) on metaphysics and theology^ Of 
his letteis two aie e’ltaiit, in veise, addressed to Fakhi ad-Danlah 
Maik bai Thomas and his biothei Taj ad-Danlah Abu Tahir Sa'id ® 
He also wiote a confession of faith legaiding the Tiimty and the 
mcai nation, winch he himself cites in the Bool of Tnasmes, pait 
11 , chap 14, and an exposition of the services and piayers of the 
chill di, which IS icfeiied to in the same woik, pait ii , chap 31 
(on the addition of the ivords “who was ciucified for us” to the 
Tusagiou) “ Iliidei the name of Jacob of Maipeikat we have an 
admonition addiessed to peisons seeking oidination as piiests, which 
IS found in many seivice books ^ 

Aaion bai Ma'dani (oi Ma'dani?) had been lecently appointed 
bishop of iLiuliii, undei the name of John, when he was piomoted 
by the patuaicli Ignatius II to the digmty of maphnan m 1232 ^ 
His bodily pieseuce seems to have been somewhat insignificant, 
and ho was no oiator, foi ivliich reasons he was unpopular ® In 
1237 he went to Baghdadh, wheie in the following year he composed 
his panegyiic on the holy Mai Aaion, and ingiatiated himself with 
the thiee hiotlieis Shams ad Daulah, Fakln ad-Daulah, and Taj ad- 
Daiilah, the sous of the aiclnatei Thomas, who weie in high favoiii 
at the ooiiit of al-Miistansii bi’Uah He learned to speak and wiite 
Aiabic thoiouglily In 1244 he was recalled to Mosul and received 
with eveiy maik of lespect On the death of Ignatius in 1252, 
Dionysius (Aaion 'Angfu) was cieated patiiaichj’-^but a iival faction 
sot up J olm bai Ma'dani , and so the two ruled m a divided church 
till Dionysius was niiudeied m the convent of Bai sauma neai 
Melitoiie in 1261,“ aftei which time his iival sat alone till 1263 
Lhn bai Ma'daiii compiled an anaphoia^*^ and Aviote a gieat many 
poems, ot which Codl Hunt 1 contains no less than 60 Some 
of the raoie impoitant of these aie the jioem on the soul, entitled 
“the Bud” (PdialMha),^^ on the high oiigm of the soul and its 
degiadation by sin,^'’ on the excellent path of the perfect, and 
on the captiue of Ede&sa and othei places by the Seljuk sultan 
'Ala’ll ’d dm Kaikohadh m 1235 Of his homilies Cod Yat. xcvii 
contains eighteen for various feasts in Aiabic ® 

These waters aie, howevei, all cast into the shade hy the impos 
iiig figure of Bai -Hehi sens, as we aie accustomed to call him, one 
of the most learued and veisatilo men that Syna evei produced 
Abu 1 Faiaj Giegoiy was the child of a physician at Mehteiie 
(Malatiali) named Aaion, a ooiiveit fiom Judaism or of Jewish 
descent, whence lus son got the name of Bai 'Ehhiaya, oi Ibn al 


Miw Adfl 21454 (Wiiglii, Outal , p 1165), Gottingen, Cod Oumt 
I Mnsli 528 (apparonUy imperrect, P Smith, Oatal , p 642) Ex 
Beilin, Alt Best 38, 1 Book i , dial 3, Ins been edited by Mai tin, 


1 Asscramu (J5 0 , u 455) is mistaken , see also pp 237 and ill 

2 Accoiding to Abbeloos, Barllebians, Chron Ecclea,n 412, “m jeranuni 
publicum piiucipisMossiilaiassuiniitilueiiint " We suspect than the Oluistaan 
bishop's li wary went to light the lii os of the public hath 

3 Cod Vat clix (Cafcd.iii 807), But Mus Add 7193 (Bosen, &<al , p 84), 
and m ilio collection of ilia S P 0 K An extiact m Cod Yat cccexi (Mai, 
Sci ivit Vaft Nova Goll , y ) , 

4 Blit Mus 
18c , Bodl Mai 

ocipts in Beilin, Aiu 

“De la Mitiiqua cliez les Syiians," in AihcmcHwigen fur d i-Uim d Motgeji- 
landes, Bd vii , Mo 2, 1879 r, tt m 

s But Mus Add 7193 (Rosen, Catal , p 84), see Bai Ilobritus, C/iroji 
Ecola , il 407, wlieie the thud biotliei Shams ad Daulah is also mentioned 
^ B 0 11 240 

7 Eg] Cod Vat b 9 (Catd , i 818) , ceciv (Mai, Scnptt VM Nom CoB . v ) , 
Pans, Buppl 22, 23, 88, 94 (tho last m Arabic), see Zotenbeig, OataJ , pp 68, (2, 
76 , oouip jS 0 , il 241 eji0,n 454 s Bar Rebrnus.Ckm Exles , ii 407 
13 Ihid , 11 411 11 Tbid , 11 413 1® /bid , i 697, 701, B 0 , n 876 

13 Bar Ilebricus, Ckvon Ecohs , i 707 , BO ,ii 377 
4 Bai IlebrDaus, Ghron Bcoles , i 737 i® /bwJ , i 743 


IS See Renaudot, n 612 
17 See Payne Smith, Catol , pp 379-382, and MS nerim, sacnau mi, a 
la Bodl Hunt 1 , l?oc 298 (P Smith, Catol , p 641) , Cod Vat cmv (OataZ , 
m 489), Beilin, Sachau 61, 8 1® Bodl Hunt 1, God Vat cciv 

20 Bodl Hunt 1, Poo 208, Vat ociv Edited m part by Cardahim the laSsr 

HmiM ^ PaU Medio Ixii contains two poems on the love of God and 
the love of wisdom (Catal , p 108) - j 

22 Catal , 11 528 Thera is one, also in Aiahic, on lepentance and death m 
Cod Vat ocxx (Catal , ni 608) „ r, „ ^ n 

24 B 0 ,Ti 244 sq See Gibbon’s eulogy of him, Demno ana FaU of w Soman 
Empire, ed Simili, 1855, lol vi p 66 

21 His baptismal name was John, as appears from the msenption o: 
tombstone , Badger, TU Nostorians, i 97 Qiegory he probably adopted when 
he beoame a bishop 


'Ibil, “the son of the Hchiew ” He was born ni 1223,®® and de- 
Toted himself fiom his boyhood to the acquisition of Gieek and 
Aiabic A little latei he applied, himself also to theology and 
philosopliy, besides piactismg medicine undei his fathei and otliei 
distinguished plnsmiaiis His lot was cast, lioivevei, in evil days 
In 12 13 many of the inhabitants of Malatiali fled to Aleppo before 
the advancing hoides of Hulagu and his Tatais, and his fathei 
would have been among the fugitives, had it not been foi a lucky 
accident In the following yeai his fathei had actually to attend 
as physician upon one of the Tatar geneials, whom he accompanied 
to Khaitahut, aud on Ins lotiiin retired almost immediately fiom 
Malatiah to the safei city ol Antioch -7 Heie Bai-Hebneus com- 
pleted his studies and commenced lus monastic life -® Thence ho 
went to Tnpolis, wheie he and Sahbha bai Jacob ^Ya^h, of Edessa, 
weie studying medicuie and ihctoiic mth a Nestoiian teachei 
named Jacob, when they weie summoned hefoie the patriarch 
Ignatius II , oil 14tli Septenibei 1246, aud ordained bishops, the 
foimei of Gubos (Gubas) neai Malatiali, the lattei of 'Akko -® Bar- 
Hebissus was then just twenty years of age In the following year 
he was tiansfeiied to Lalmbhin, aiiothei diocese adjacent to Mala- 
tiahj3“ by the patriarch Ignatius Aftei the death of Ignatius, 
Bar-Hebiteus took the pait of Dionysius (Aaion 'Angui) against 
John bai Ma'dani, and was tiansfeiied by him in 1253 to Aleppo, 
but quickly deposed by his old fiieiid Salibha (who sided with J olin 
bai Ma'dani)®^, noi did he lecovei this see till 1258 The next 
patiiaich, Ignatius HI (YeshfT), abbot of GevikMli neai Mopsu- 
estia,® advanced him to the digmty of maphnan in 1264 Hence- 
foith. his hfe was an active and busy one, and it seems almost 
marvellous that he should have studied and wutten so much, 
while in no way neglectful of tho vast diocese committed to Ins 
cliaige The stoiy is told by himself in simple language in his 
Ecdcsiastmil Htstoi with a continuation by lus sm vivmg bi other 

Bai sauma Safi, ^ving a neaily complete list of his woiks He 
died at Maiaghah in Adhuibaigan on 30th July 1286, and the 
greatest lespect was shown to his memoiy by Greeks, Armenians, 
and Nestoiians alike, the shops being closed and no business tians- 
acted® His body was conveyed to the convent of Mar Matthew 
at Mobu1,“ wheie his grave was seen, by Badge! in Octoboi 1843 
Bai-Hebraeus cultivated nearly eveiy branch of science that was 
in vogue in his time, his object being on the one hand to reinvigo- 
late aud keep alive the Synac language and literatuie, and on the 
othei to make available to his co religionists the learning of the 
Muhammadans in a suitable form Hence Ins treatment of the 
Aiistotelian philosophy, following in tho footsteps of Ibn Sina 
(Anceuna) and other Aiabmn wuteis ^ The Kmdbha dM Bhd- 
bkdthd, 01 “ Book of the Pupils of the Eyes," is a comjpendiiim of 
the art of logic oi dialectics, comprising an introduction on the 
utility of logic and seven chapters in which the authoi deals suc- 
cessively with the Isagoge of Porphyiy, the Cakgorm, Be Inter- 
pretatione, Analytwa Pnom, Tt^ica, Analyhoa Bostenom, and De 
BopJmtwis EkiwTns In connexion with it we take the RitMlM 
dha-Biwadh SopMa or “Book of the Speech of Wisdom,” a com- 

S idinm of dialectics, physics, and metaphysics oi theology 44 
e large encyclopEedia entitled SAwafh HeTchmUhd, “Bntyrum 
Sapientiffi," oi less coirectly EekJmcdh MdJmdthd, “Sapientia 
Sapientiarum,” comprises the whole Aiistotelian discipline The 
fiist volume contains the logio, viz , the Isagogl, Gateyoi les, Be 
Inferpi d , Anal Pn and Poster , Dmlectica, Be Soplmt Slenclns, 
Jdhetono, and AH of Podt y The second compiises the Physics, viz , 
BeAuscuU Physica, Be Cselo et Mundo, Be Meteom, Be Gfeneia- 
tmiB et dorruphone. Be Bossikhts, Be Planks, Be Animakhts, and 
Be Amma The thii d, in its fii st section, treats of tho Metaphysics, 
VIZ , of iJie oiigm aud writeis of philosophy, and of theology, in 
its second section, of ethics, economics, and politics An abiidge- 


.26 B 0 II 263 

26 ibiA , 11 244, Ear Hekreeus, Exei Dynast , p 481 (tiansl , p 315) , CTwon 

Syt , p 603 (transl , p 821) ^ 

27 DO ,11 245, Bar-Hehrieiis, Sxsi Dynast , pp 486 487 (transl , pp 318 319) , 
CliTon Syr , 504 505 (transl , p 522) 

28 See the poem No 29 iii Cod Vat clxxiv (Catal , m 356) 

29 Bar Hohraeus. Ghron EccUs , i 667 , B 0 , ii 245, S74 Fiom 'Aldco Salibln 
was transferred to Aleppo, under the name of Basil (B 0 , ii 376), and promoted 
m December 1252 by the patiiarch John bar Ma'dani to be maplirian, under the 
name of Ignatius (B 0 , u 377, 455) He died m 1258 

30 B 0 , n 260 31 Ibid , n 246 , Bar Hebrwus, Chron Ernes , i 685 

32 B 0 , n 246 , Bar Ilebrseus, Gkron Socles , i 721 33 Ibid , i 721 

34 Ibid , 1 727 He sat from 12G4 to 1282 

35 B 0 , 11 246 , Bai Hebiaens, Ohron Bocks , i 749, u 483 

37 Ihid , 11 431 467 , B 0 ,11 248 263 „ „ , 

38 Bar Hebmus, Ghron Eccles , ii 467-485 , B 0 . ii 264 274 Two brothers 

died before him, Michael and Mawaffak See the poems Nos 166 and 170 lu 
Cod Vat clxxiv (Catal , ni 358) „ 

39 B 0 , 11 266 , Ghron Eccles , ii 473 40 B 0 , ii 460 

41 The Nestonans, i 97 For “ 1536 ” read 1587, and foi “ August' July 

43 Compare BrOnan, De Philos Pmpat apud Syros (1852), p 66 sg 

43 Bnt Mus Or 1017, Pans, Anc fonds 138, Berlin, Alt Best 88,2,89, 
Sachau 140, 2, and 198, 8 , Cambi idge, collection of the S P 0 K 

-4 Bnt Mus Ol 1017, Pans, Anc fonds 138 (Syr and Arab ), Berlin, Alt 
jDBst 38,4 , Sachau 91 (Syr and Arab ), also 140, 1, and 198, 9 , Cainbnilge, 
coB of iheSPOK , , ^ , 

4B Palat Medio clxxxvi vii , clxxvi -ix (=olxxxvi , see Renan, De PUlos 
Pmpat apud Syros, p 66), Bodl Hunt 1 (imperf), compare also Palat 
Medic clxxxiii iv andlxii (p 109) 
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raent of tliis lavge ^^orlc is the TZcfiiath Tegtidtlia or “Mercatuia 
Mercatuiarum,” iiliieli goes ovei the same giound m hnefei teims ^ 
To tins class too belongs a poem “On the Soul, accordnig to the 
'vieivs of the Peupatetics,” Mluth is desciihed as “memia, shinaya,” 
a e , according to Asstmam, iimnig m the lettei s7i ^ Bai-Hebisaus 
also translated into Syiiac Ibn Hina’s Kitdbal ishdidt u.a H-tan- 
undei the title of Jyethahha dh'A-J2rnre iia-3Ie%dmoatha,* 
and anothei noik of the same class, entitled al-Asiat oi 

“the Cicam ot Seciets,” hy his oldei contemporary, Athii ad-din 
Mufaddal ihii 'Omar al-Abhaii (died in 1262) ® Noi did lie neglect 
the study of mathematics and astronomy In 1268 nefind him 
lectming on Euclid in the ueiv conieut at hlaiaghah, and again 
111 1272, at the same place, on the MegiAe ('H /leyiXrf aivTa^is) of 
Ptolemy ® He dieiv up a ay, i c , a set of astionomical tables oi 
astronomical almanac, tor the use of tiros but his pnncipal noik 
in this blanch of science is the SidlaLd Haundmyd or “Ascent ot 
the ilind,” a conijilete treatise on astionomy and cosmography, 
ivhxch he composed in 1279 ® His medical wiitings are moie 
numeious, for Bai-Hebrieus iris famous as a physician ® and had 
been in attendance as such on the Tatar “ Ling of Inigs ” in 1263 
He made, for srample, a translation and au ahmlgement of Dios- 
corides’a tieatise Ilepi tXijs ia.rpiKos (Do Medicameiitis Simphcibus), 
under the title of KUhCtWid dM'BlmsXoiWCis}'^ and mote a com- 
mentaiy on the Aplwiisins of Hipj)Ocrates in Aiabic,^^ and on the 
Qit^stiones MuUcib of Honain ibn Isliak in Syiiac He also puh- 
hahed the Qumhonts in an ahiidged Sjuiac tianslation Fuithei, 
he IS said to have mitten comnientaiies in Arabic on G-alen’s tieatiscs 
He Mementis (Hepi twv ko-Q' TTTTrospa-rpv iXToixdwv) and I)& Tcmp&ict- 
imniis (Ilepi i^pmeosv) He made an abiidged veision iii Aiabic of 
al - Ghahhi's “Book of Simples” {c(l~mlioiyah,al'mnfiadah),'^’^ and 
left an unfinished Synac translation of the Qanmi {al-Kcmtin /t 
’t~Tibb) of Ibn Sina A laige medical tieatise of Ins own composi 

tion 111 Syiiac is inentioued, hut no special title is given As a 
giammaiian Bai-Hebrisus deserved well of lus countiy, and lus 
writings on this subject aie now well known and appi eciated by 
Onentahsts By making use of the work of pienous giammauans, 
especial! j Jacob of Edossa, lie has succeeded in giving a veiy full 
sketch of the language accoiding to the Oriental system, with many 
valuable obseivations as to dialectic difiereuces, &c The laigei 
giammar beais the title otE&MiM “the Book of Lights” 

01 “Bays It has been published, accoiding to the Pans MS 
Aucien fonds 16C, by the Abbe Mai tin The smallei metiical 
giammar, KStli&bliSL dM-Gh was edited so long ago as 
1843 by Professoi Bertheau of Gottingen, accoiding to the MS 
Client 18 in the lihraiy of that uiuveisity, but without the fifth 
section Be Vo&hus JSquivocis Mai tin has lepuhhshed it m his 
(Bums Qrarnimtxcahs d'Alou 'I Faraclj, vol ii , including the fifth 
section, accoiding to the Pans MS Ancien fouds 167 ^ A thud, 
still sinallei grammai, KttliShlid dlia-BUtU'mdtlid or “the Book of 
the Spaik,” was left unfinished by the autlioi As a theologian, 
Bar-Iiebianis’s most useful woik undeniably is the Aum lld^e oi 
“Stoiehousp of Saciets,’' the IIo') > oumnMydct wrum na it is commonly 
called 2-' This is a eixtieal and doettiiial eommentaiy on the tevt of 
the Sei iptui es of the Old and H ew Testaments, based on the Pesbitta, 
but taking note of the vai lous i eadmgs of the Hebi e w tes.t, the LXX 
and other Gieek veisxoiis, the latei Syuac tianslations, and even 
the Armenian and Coptic, hendes noting difleionces of leading be- 
tween the Nestoiians and Jacobites The doctiinalpoilioiiis diawn 
fiom the Greek fatheis aiidpiovious Syiian theologians, of course 
of the Monophy&ite school The atk KudlisM, oi “ Lamp of 


1 Pilat Medio cc , Bexlin, Sacliau 211 , Oaiuljixdge, eoll of tlie S P 0 K 

2 JJ 0 , u 20S, m tile rote, ool 2, Fo 28 

3 Thmmata et Exemtaticnes, a couise of logic, physics, and mctaiiliysies , 
see ’Wustonfeld, GesaKwUe d ctrab Aerzie, p 73, No W , JS 0 , xi 270, note 2 

i Cod Vat cxoi , Palat Medic clxxxv (Aiab and Syr), Pans, Ano 
fonda 103 s Sea Hist Dynast , p 485 (tiansl , p SIS) 

0 J3 0 , 11 253 , Ohroii Bcoles , u 443 

7 J1 0 , u 307 , hut the calendai theie indicated is of later date 

8 Bodl Hunt 610 , Pans, Anc fonds 102 Ou the date t,ee Payne Smith, 

Catal , p 5S4 3 Wustenfeld, Gesoh cl arab Aerate, No 240 

IS Chron EocJes,} 747 iiJ3 0,ii 208, in the note, col l,No 13, and p 270 
12 Ihid , n 2o8, col 1, No 15, and p 270 

u Apparently uuflnishtd, for Bar saum.iis careful to add “as, far as Phtmilv," 
JS 0 , 11 272, No 28 , see also p 208, in the note, col 2, No 2 j 
no, u 270, No 10 

15 Wenneh, De Auatonm Gi oic Verss et Cmmmit Smacis, &c , 1842, up 242 
213, 270 , 1(7118161111 Id, GesWi d arcib Aerzle, No 240 
18 Wustonfeld, op cit , No 17o , Ilm AM Usaibi'ali, ed Mhllei, n 62 
ir BO ,\i 270. No 14 , 20S, note, col 1, No 14 
18 Jiid,n 272, No 24, 21)8, note, col 2, No 22 
M IlMl , II 272, No 20 20 jBici , i, 307 

81 aSuvres Gtammatiudes d'Abmi, 'I Faradj, dit Bar Iledreus, vol i , 3872 The 
chapter on the signs of mlcipunction, &e , was eclited by Di Phillips iu 1869, 
in A letter liy Mai Jacob, Bishop o/Edem, on Synac Orthography MSR of this 
woik aie— Cod Vat ccoexvi , ccccxxii , Bodl Hunt 1, Pocock 208, Pans, 
Anc fonds 160, But Mus Add 7201, Palat Medic exxn , Gottingen, Oi 
ISh, Berlin, Alt Best 43, Sachau 807, SOS, Oanxhriilge, coll oftho S P G K 
ss A 0 , 11 308 

21 Of this work there are many MSS in Bmopo, cliJTenng from one anothei in 
the quantity of the scholia anti the retention oi omission of section 6 
^ Ii 0,11 272, No 27 2S jhid ^ II 277 

Portions ol tins work have been cclileil at various limes, hut a complete 
edition IS still miaeluQved Lusow made a voty small hegmning m 1858 See 
the list m Nestle's Arms Lmguw Syr Granmatm, 1881, pp 81 32 MSS of 


the Sanctuaiy,” is a tieatise on the “bases” oi fiist piinciples on 
which the clniich is established It deals in twelve “ bases ” with 
the loUowing subjects — (1) of knowledge in geneial, (2) of the 
natuie of the univeise, (3) of theology, (4) of the iiicaination, (5) 
of the knowledge of celestial suhstauees, ^ a , the angels, (6) of the 
eaitlily pnesthood, (7) of the evil spmts, (8) of the latioiial soul, 
(9) of flee will and liheity, fate and destiny, (10) of the resniiec- 
tion, (11) of the end of the woild and the last judgement, (12) of 
paiadise The KSthdhha dM-Zalye, oi “Bookol Rays,” is a com- 
peuduim of theology, going over ueaily the sauio giouud as the 
pievious woik, in ten sections -® The KSihdblid dIeltfiiLon, oi Liba 
rQp 'f}BLKQv, was composed at Maiaghah in 1279 It lias been fully 
analysed by Assemani in the B 0 ,n 303 sq Bait i tieats of the 
eveieises of the body and mind, such as piavci, manual woik, study, 
\igils, fasting, &e , pait ii , of the leginien of the body , paxt lu , 
ot the puiifying of the soul fiom evil passions , pait iv , of the 
adorning of the soul with vutiies The KUhabhd dhS-Taimd, oi 
“ Book of the Dove,” is a similar w oik specially intended for the use 
of ascetics Imug in solitude as hei nuts It is also divided into four 
pails, V17 , (1) of the tiaining of the body, e g , in alienation fiom 
the world, lepentaiice, poverty, humility, patience, liateiiial love, 
&c , (2) of the tiainingofthesoul, c g , in quiet, leligious exeicises, 
piayei, watching, fasting, &g , (3) of the spiiitual lest of the pei- 
iect, and (4) an autobiographical sketch oi lus own spiiitual hie 
Bar-Hcbrseus also spent pait of his tune lu exceiptuig, aiiang- 
ing, and commenting upon the Boole of Sia othous conceimnrj the 
hidden Mi/stcoics of the House of Ood^^ In the eommentaiy he 
chiefly follows that of Tlieodosius, patuaich of Antioch (see above, 
p 846) He compiled an auaphoia,*^ published a confession of 
faith Ol cioed,^’^ anti appioyed the oidci of hajitism of Soveins, as 
tianslated by Jacob of Eclessa ^ Moie valuable tliaii these is lus 
KelhdbM dhe-HudddyS, “the Book of Diiectioiis ” oi “Noniocanon," 
which is for the Jacobite Clmicli what the Kunnashd dM-Kduone 
of 'Abhd-isbo' is foi the Hestoi lan, both in ecclesiastical and seculai 
matteis To us Buiopeans the lustoueal wiitings of Bai-Hehrams 
surpass in interest and value oveiytliiiig else that ho has wutteii 
He planned and executed a Unmi uil IhUoi rj in tin ce pai ts Pai t 

1 contains tho political llistoi y of the World li oni the ci cation clown 
to lus own times ^ Pait :i is the lustoiy of the clnuoli fiom Aaion 
dovvnwauls, the tieatment being exceedingly hiief till we leaeh tho 
post-apo&tohc peuod, when it becomes a lustoiy of tho patnaiohs 
of thocluuch of Antioch, and finally, aftei the age ol Sevoius, of 
thepatiiaichs of the Monoxihysito bianch of that cliuich clown to 
the yeai 1285 Tho mcagie continuation by a latoi hnndieaclics 
to 1495 Pdit 111 offeis ns the Instoiy of the Eastoni division of 
the Syiian Chmeh fiom St Thomas tho apostle ouwaids Eioui 
the tune of Mauitha (629) it becomes the histoiy of tho Mono- 
physite maplmaus of Taghiitli, tliongh a lecoid is always caiefully 
kept of the catholic patiiaichs of tho Hc&toiiaiis It closes witlx 
the year 1286, hut theie is a continuation by Bai-llobimus’s hiothei 
Bai sainnito 1288, and thonco by anothei wutei to 1196 In tho 
last yeais of Ins lile, at tho icixuost of some Mudim fiiouds in Maia« 


this woilv— -Coa Vat clw.colxwii , Pal it Medic V\m , Bodl Jliuit 3, Bat 
Miw Add 7186, 21080, 23596, Biilm, Alt Bobt 11, 8 il1uu 111, aoUmguii, 
Oiieixt 18a , Cainbi'iilgp, coll of the 8 P 0 K 

27 A 0 , il 284 MSS —God Vat cKvui , Pans, Aixe fondb 121 , Cambiidge, 
coll of the S P 0 K Tins woik hai boon tianslated nilo Anibu.— Pu is, Am 
fonds 128, Blit Mas 18200, Bodl Ilnnt 4b, Bmhn, faaoluu bl, C unbudge, 
eoll of the SP OK Mi B J II Gotfchcil Itas ucently lifhogiaidied, “ Ua 
pxivato circulation only," a small poitmn of tins vinik, vi/ , basis n , ch iii 
sect 8, parngi 1), on plants (20 i)p ol to\1, b p]) of pnlaie) , tin* titlo is A h4 
of Plants andihevr Piaperties ftom.theMonS.mtb' KuiV‘leof (riujoHit‘, hat 'ElAi&ud 
edited by Bzchard J II GoUhoil, B A 

28 BO, 11 207 MSS -Cod Vat cKi\ , Bodl Oi 467,nuii1 521. raus.Aiie 

fonds 129. Supiil 60, Bat Mus Oi 1017, Beilin, Sncliiiu 85, Uambiulge, ooU 
oftlieSPOK ’ 

28 MSS —Cod Vat clwi , Bodl Marsh 081, Hunt 400, Bnt Mns Add 
7194,7196, Parrs, Aim fouds 122, Suppl 75 There ate two Aiabro tiiinslatimis 
of this work, see ilotenbeig, Oatal , p 201, No 217 
3l> Bodl Hunt 1, Cainbudgo, coll ot tho SPUK Thoio is an A) aim: 
tianslation, Pans, Airo fonds 120 , 115 (ff 202 2TO) 

31 Piobably a ptoducUon of Stephen bill Hfulli nilo, see But Mns Add 7180, 
wheio we have the commentary of Thcodohins, paiiiiucli ol Antioch, and com 
pare I’xoilnngliam, Htophea Im Smlmll, ji 87 vj Bee also alien e, p 4’i2 
38 But Mas Or 1017 Othei MSB —Pans, Anc fniuls 138 , Beilin, Saehau 
206 The work seems to havo been tianshited mto Arable (sue 2ol«iibeiK, 
Oat<jd,p 176) 34 J?d,ii 275 )4 /?/»?, p 27(i , Cod Val clvviii 

46 See Cod Vat In , Pans, Anc funds 07, Malic Paint xltv 
30 N 0 , u 209 Koudeicd into Batin by J A Asseniani in Mui, Sniptt VM 
Roia OoU , j. MSS —Cod Vat cxxxii , ccchi vi! , coclvui ix , Bodl Hunt 1 , 
Pans, Anc fonds 140, Berlin, Alt Best 40, Palat Medie l\i It has been 
translated into Aiabrc 87 n i ) , jj gji 

33 Tins has been edited under the title of Bar Ilobva’i, Chi oiifi nii Sui inrum by 
Biuiis and Kirsch, with a Latin translation, m two volumes, 1789 Both text 
and translalicm are equally bad, and the work desoi vos a now I'ditiop 
49 Parts 11 and in , winch supplied Assemam with Hie giaaiest pait of tlio 
inatcxmls for tlm second vohuiu* ol Ins Bibl (h mtalii, have liuen edited by 
Abbeloos and lhamy m three volumes, vi/ , pint ii m two voIuiuoh, 1872 71, 
and iml 111 in one vohuuc, 1877, accompamed by a Latin tianslatum and 
advantageously repnnlGd, it revisod by a competent hand 
MSS of the entire history arc- Cod Vat elxvi .ecrlxxxiu vm , JUodl llimt 1 , 
Palat Medio oxvni Parti is contained in Cud Vat cKvif and Bodl Hunt 
52 , paxtsii and in in But Mus, Add 7198 and GninbridgolDd 8, 8, 1, ns also in 
tlit/Coll of tlie BP OK WheilJHi tlio Jieihii MS , Sacliau 210, coiitaius tho 
eiitiie work or only a part of it we do not know, it is simply desexibed as 
"Uhionik dos Bai Hcbiaius " Tliexc me excerpts m Cod Vat clxxiii 
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gliah, he undertook to make a lecensioii in Aiabic of the political 
histoiy, which he all but finished within the space of one month 
hefoi e his last illness came on ^ This edition is enriched with many 
references to Muhammadan wiiteis and liteiatuie which are wanting 
in the Syuac It is entitled al Jhilhtasar fi V Bmial, or “Com 
penctions Histoiyof the Dynasties”- 4 lS a poet Bai-Hehrieiis is 
admired by his countiymen, and even Renan has thought the poem 
on the theme Bcum Lex seel Mehoi Plnlosophia to be worthy of pnbli 
cation ® Some of the poems weie badly edited and translated by 
Yon Lengeike ni 1836 38 aecouhng to the Pans MS Ancien fonds 
130 , otheis have been published by the Maionite priest Augustinus 

Scebabi (^^yLAll) at Rome, 1877 The Cai men do Dtum Sapi 

entia was biought out so long ago as 1638 by Gabnel Sionita, 
and lias been lepnbhsbed at Rome in 1880 by Yolianna Hotayu 

Daiauni * In Ins youth Bar Hehiiens wiote 

a book on tire inteipietatioii of dreams, luthii, ® , and in bis 

latei yeais he made a collection of entei taming and humoious stones 
in Synae, entitled Xeihdbhd dM-Thimmye MSghaMiSUmS, with an 


Aiabie coiinteipait under the title of Baf al Eainm 

“the Diiviiig away of Care The contents of the Tmnaye aie, 
howevei, moie vaued than the title seems to piomise, as may be 
seen fiom Assemani’s enumeiation of the chapters, 0 , ii 306 ^ 
Contempoiaiy with Bai-IIehipens, though somewhat younger, we 
may place Daniel hai Khattab, to whom Assemani has devoted two 
ai tides ill the i? 0 , ii , at pp 244 and 463 Among the poems of 
Bai-Hebiojus we find verses addressed to tins Daniel by the Kestoiian 
Kliamis bai Kaidalie with his reply and air other by Bar Hebiojus ® 
lie composed abiulgements in Arabic of several oi Bar Hebimus’s 
woiks, e g , the Fomocanon,^ Ethics, Ausai BoUe, Mt^raih Kudh 
she, FSthabhd dM Bhdhh&thd, and the larger giammai An inde 
pendent work ot his, also in Arabic, treats of The Bam, o> Fust 
P) maples, of the Faidi asid Consolation of the Heaits ofBelvvers 
■With Daniel bar Khattab we may close om list of Jacobite writers 
111 the hteiatuio of Sjna The Festouans kept the lamp burning 
foi a little, though not much longer, as we shall presently see 
Sholiimou, 01 Solomon, of Klrilit or Akhlat, on the slioies of 
Lake Yan, was pio&ont as metropolitan of Peiath de Maishrm oi 
al Basrah at the conseciation of the catliolicns Sabhi-isho' in 1222 ^ 
Besides some piayeis and shoit discouises (snemrone), ho wiote a 
treatise on the Irguie of the heavens and the eaith,^* and conipilod 
a volume of analecta, partly theological, partly historical, which 
ho entitled KUhabhii dM-BhehbMthcu m “the Bee ’’ It is dedicated 
to his fuoiid Naisai, bishop oi Khoni-Shahhoi oi Beth Wa/ik, 
called by tlie Aiabs al Bawazig oi al-Bawazij,^^ on the lesser Zab 
Of this woik an analysis has been given by Assemani in the B 0 , 
111 1, 309 324, and theio is a Geiman tianslatiou of it by Sebon 
feldoi, 186b It bas been iccently edited by Mi E A W Budge, 
of the British Museum, with an English translation, Oxfoid, 1886 
This was an age of song with the Nestoiians, in which lived some 
of then favouiitowiiteis of hymns (1) One of the most conspicu ! 
ous of these is George Waida (the Rose) of Aibel oi Irbil, whose j 
poems have entered so laigely into the use of the Nestonan Chuich ] 
that one of then seiviee books is to this day called the JFaidd 
Ills date may be gatheied fiom ceitam of his hymns, which speak 
of the ealamitii s of the years 1535 38=1224-27 a n (2) AWit 
the same time flounshed Mas'ud of the family Beth Kashsha (in 
Amine Ihu al-Kass), who was physician (hakim) to the caliph al- 
Musta'sim (1242-58), and outlived his patiou“ One of Ins {rooms 


1 A 0 , 11 204 

2 Edited by Pocock,ivitli a Latin tianslatiou, in 1003 MSS — Ood Vat cIjlVu , 
Blit Mus Add 09 i4, 0952, 1, 23 J04 5, Bodl Pocock 54,102, Palat Med'o cxni 

8 7> J’hiks Penpal av Svros, p 07 

4 J3 0 , li 308 MBS —Ood Vat cl'car , Bod] Htmt 1, Marsli 201 , Paris, 
Aiic fonds 118, ISO, 157, Palat Medic kii (Catal, p 110), see also Cod Vat 
ceocxxii , Bodl Poe 298 , Berlin, Alt Best 41, 2, 3, and Sacliau 61, 4 6 

e 1)0 ,n 271, No 20 6 Jhid , ii 208, note, col 2, No 31 p 272, note 1 

7 Soo a few short speoimeiis m Klrsoli and Bemstom’s CIvrest Sj/r , pp 1 4, 
and in an ai tide by L Morales lu the A J5 ilf 5 , xl p 410 s? MSS —Cod Vat 
clxxiii , Iml Off No 9. “Tiaots iii Syriac,” ff 851413 Tlie Dcf al Emm 
IS contained in Pans, Ano fonds IbO Tlie oatalogne of Bar-Hebroeus’s 
woiks m B 0 , 11 208, note, adds one Aiabie book to this long list (col 1, No 
19, at the font) of which we know nothing but the title theie given in Syriac, 
MtMIM dhS Ilmyiln Yuthram, “ On tho Pleasure ot Gain ” 

8 Payne Smith, ('aid , p 877 , Catal Vat , in 868 

9 7i 0 , u 408 , Cod Vat Arab doxxxvi (Mai , Scnptt Veit NovaCoU,i7 673) 

10 P 0 , it 464 

11 litd, li 2t4, Cod Vat Arab Ixxiv (Mai, op at 168) 

12 J? 0 , ii 453, No 75 , Bar Hebiseus, mron Secies, u 871 

11 P 0 , iii 1, 310 14 Sea Iloffinaim, A'lsznge, pp 189 and 2Q6 

IB MSS —Cod Vat clxxvi , chxvi , Bnt Mus Add 26875 , BAS Add 76 , 
MiiniGh, Ood Syi 7 (with an Arabic tianslation) Bodl Pocock 79 and Pans, 
Ano fonds 118, contain only an Arabic translation, different ftom that in 
the Munich MS ^ , 

18 Badgpi, The Nestonans, ii 25 A few speomens are given by Cardahl m 
the Liter Tiiwmin, p 61 Badger has tianskted one, op eit , pp 61 57 

w Calitl Vat , 111 801, at tho top Inipoitant MSS of Warda's hynms aie 
Cod Vat clxxxiv , Berlin, Alt Best 2i, feachau 1S8, Cambiidge, coll of the 

^ W P 0 , 111 1, 6G1 , Bor Hebiieus, JBst Dynast ,pp 622 523(tran&l ,pp 341 342) 


for the feast of the Epiphany occurs in Cod Yat ckxviv (Catal 
m p 389) (3) Khamis bai Kaidalie of Aibel was a younger 

eontempoiary ot Bai Hebmeus, as appears fiom Ins coiiespondence Khamis 
with Daniel bai Khattab (oee above) He roo bas bequeathed his 
name to one of the Nestonan seivice books, which is still called Gabnel 
the Ziiamfs ® (4) Gabnel Kamsa (the Locust) was a monk of Beth Kamsa 
Kuka, He became metiopolitan of Mosul, and was piesent at the 
conseciation of Yabb aldha III in 1281 ^ There is a long poem 
of bis in Cod Yat cIaxx [Catal, m 376), treating of the creation, 
the incaination, the life of om Savioui, the pleaching of the apostles, 
and thepiaises of the fatheis of the elinreh, and concliidiug with 
an encomium on Sabhi feho', the foundei of Betli-Kuka (5) John John of 
of Mosul was a monk of the conv ent of St Michael neai that city 2 - Mosul 
Hib work entitled KMaPha dM Shappir Bubhdn was published 
at Rome m 1868 by E J Millos, archbishop of ‘Akm, as a school- 
book, undei the title of Bueetonmi Spintuale It is, of course, 
impossible to say to what extent the original has been tampeied 
with in such an edition, bnt there is a MS in the But Mus Oi 
2450 ^ The composition of the woik is placed by Millos in 1245, 
and the death of the authoi by Caidalii (Lib Thes , p 120) m 1270 
'Abhd isho' bar Berikha, holds neaily the same position 111 regard 'Abhd 
to the Nestonan Chmch that Bar Hebiseus does m lektion to the Tslio' bar 
Jacobite, though far infeiioi in talent and leaining to “the Son ofBerikli? 
the Hebierv ” He flounshed under Yabli alalia III , being fiistly 
bishop of Shi^ai (SinjJr) and Beth-'Aibaye about 1285,-'* and aftei- 
waids, befoie 1291, nietropolitaii of Nisibis and Armenia He 
died in 1318 He has left us a list of Ins own publications at tho 
end of the Oatalogus Lihcrum, in the B 0 ,in 1, 325 sg Seveial 
of these seem to bo lost,— at least they do not appeal in. tlie cata- 
logues of om collections,— such as the comnientaiy on the Old and 
New Testaments,®^ the KSffiabkd Katkohlos on the maiveUous dis- 
pensation 01 life of om Lord on eaitli,®® the KUhdbha Slolastikos 
against all the heiesies,®® the book of the inysteiies of the Gieek 
philosoplieis,®® the twelve discouises oompnsing all the sciences,®^ 
and the ecclesiastical decisions and canons,®® as also an Aiabic woik 
with the title Shah maiwarid or “the King-pearl Tho Mat - 
ganlfhd 01 “Peail” is a theological woik 111 favo sections, heating 
of God, the creation, the Christian dispensation, the sacraments 
of the church, and the things that preiigure the woild to come 
Them is a caiefal analjsis of its contents mB 0 , 111 1, 852-360 
It has been edited, with a Latin translation, in Mai, SctijtU 7ett 
Fova Coll , \ , and done into English by Badger, The Ftstoimis, 

11 380 sg The date of composition is 1298 'Abhd isho' himself 
translated this woik into Arabic m 1312, as we learn fiom 'Amr 
ibn Matta in the Majdal, wheie laigc portions of it are quoted 
The Collection of Synodical Canons or Ishmomion is also fully 
analysed by Assemani, N 0 , iii 1, 332 351 It has been edited, 
with a Latin tianslation, m Mai, Seuptt Fett Fova Coll , x As 
a poet 'Ahbd-islio' does not shine according to om ideas, although 
his countiymen admue his verses greatly Not only is he obscuie 
in vocabulaiy and style, but ho has adopted and even exaggerated 
all the woist faults of Aiabic wiiteis of nmed piose and sciibbleis 
of veise His principal elToit in poetiy is the Patadise of Eden, 
a collection of fifty poems on theological subjects, which has been 
analysed by Assemani, N 0 , m 1, 825 332 This volume w as pub- 
lished by the authoi m 1291, and in 1316 he found that it w’as 
necessaiy to add an explanatoiy commentary ®® Anothei collection 
of twenty two poems, which may be legarded as paits of one com- 
position, treating of the love of wisdom and knowledge, is found 
in Cod Yat clxxiv (Gated , 111 359) and Bodl Maisii 201 (P 
Smith, Catal , p 510) , and a thud, including the above and a 
selection fiom tho Pmadise, is contained in Bodl Marsh , 361 
Of his minoi woiks, enmneiated m theB 0 , in 1, 361, the con- 
solatoiy diseomses, the letters, and the commentary on the epistle 
of jikistotle to Alexandei conceiniiig the gieat ait (alchemy) seem 


19 See Cavdalu, Lt5er Thesann, pp 125 128 

20 Badger, The Nestorwms, 11 24 , see one of liis poems translated, pp 38 4n 
Cardahl gives some specimens in Liter Thesami, pp 59 62 Impoitant MS& 
of his poems are— Cod Vat olxxxv vi viii , Bnt Mus Add 18716, f 44% and 
Orient 2304 , Berlin, Sachau 178 , see also Ood Vat Ixxxix and Bnt Mus Or 
1300 at the end Beilin, Sachau 229, contains a poem of Bar Hehrmus, amplified 
hy Bkamis and later poets , coinpaie B 0 , 11 308 , 111 l, 56G 

21 BO ,ii 456 Oardahihaspuhlibhedaspeeiinen.LifierrtoaOTupp lOT-113 

22 Cardahl (L^6er Thesann, p 118) wrongly says “at Baglidadh ” 

23 The most rcveiend editoi inTCighs in his preface agamst “the Protaje 
(Protestants), who believe m nothing at all " , see p 14, 1 12 

24 B 0 , 1 539 23 jhid ,1 538 , in 1, 327, col 2 

26 Ihd , 1 639 , 111 1, 3 notes 2, 3, 326 note 1 27 Jhid , 111 1, 325 2 S pj , 

29 Id , p 360 30 Id , M 31 Id . ibid 32 Id , M 

33 Peihaps only an Aralao recension or abridgement of the Marganithd 

34 MSS— Cod Vat clxxv vi.cceolvi ,RAS Add 76 , Berlin, Sachau 4, 312 , 

Cambidge, coll oftheSPCK , „ , , 

35 B 0 , m 1, 360, note 4 , see Cod Vat Ixv , coevn , and Cod Vat Arab 
cx (Mai, Seiiptt Vett Nova Coll , iv ) , compare B 0 , m 1, 589 

36 MSS —Cod Vat exxviu , cxxix , ccclv 

37 See Payne Smith’s minute descriptions in his Catal , p 623 sq 

38 MSS— Cod Vat ccxlv , ccolxxix , Pans, Ano fonds 166, Berlin, Alt Best 
41,l,Sachaul,21,80,BiitMusOneut 2302 8 , Cambridge, ooll oftheSPCK 

88 B 0 , 111 , 1, 327, col 2 

40 Payne Smitli. Catal , p 523 , see also p 631, Nos SO, 31 In Pans, Ana 
fonds 104, there is'a poem explanatory of the ecclesiastical calendar (JZotenberg, 
Cated , p 128) 
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to be lost The iwgdm aie collected iii a MS at Beilin, Altei 
Bestand 41, 4 His commentary on au enigmatical poem of Simeon 
ShankSlawi vre Inve aheady mentioned (see above, p 852) To us 
Ins most useful woik decidedly is the Oatitlogiie of Boohs, Mlncb. 
foims tbe basis of T( 0 l ni pait 1 of Assemaiii’s Onent Tlieie 
IS an oldei edition of it by Abialiaiu Ecchellensis, Rome, 1653 It 
lias been translated into English by Badgei ^ The Caialogue con- 
sists of foul paits, VIZ , (1) the Sciiptiires of the Old Testament, 
VMth snndiy apocij^iha, B 0 , m 1, 5 , (2) the Senptiues of the 
Hew Testament, p 8 , (3) the Gieck fathers who weie tian&lated 
into Synac, p 13 , (4) the Syiiac fatheis, chiefly, of comse, of the 
Nestoiian Church, pp 65 362 It is to be regietted that 'Abhd 
isho ’ contented himself meiely with ennmeiating the titles of 
1 The Besionans ii 361 Badger asciibes the work to the yen 
1298, probably on the authoiity ot Ins MS 
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books, andnevei thought itwoith his while to gue the date of 
the wuters, noi eien to arrange his notices in any kind of cliioiio- 
logical 01 del ^ 

After 'Abhd-isho' tbeie aie haidly any names among the Hes- 
toiians Tvoithy of a place m the liteiaiy histoiy of the Syiian 
nation "We may make an exception in favoui of the catholicus 
Timothy II , who was elected m succession to Yabh alalia III in Timoi 
1318, having pieviously been nietiopohtan of Mosul and Iihilll 
undei the name of Joseph ® He w'lote a woik on tlie saci aments 
of tho chuich, of which Asscmani has given an analysis m BO , 

111 1, 5^2 580 ^ Hib death took jilace in 1328 (W W'*' ) 


2 Msg _Cofl Vat cKxvi , EAS Add 76 (imperfect), Eome, Eihl 
Vitt Eman A 1194, MSS Sessor 162, Cambrulge, coll ol theS P C K 
s BO, m 1, 567 ^ Yat cn 


STZEAN, a district town of Russia, in tlie government 
of Simbirsk, lies 90 miles to the south of Simbirsk, a few 
miles from the Tolga It oiigmated in a foit, elected in 
1683, to protect the district from Tatais and Circassians 
Most of its inhahitants (34,500 in 1882) aie engaged in 
gaidenmg and tillage In the laige villages of the sui- 
loiuiding distiict, one of the richest in Simbirsk, various 
petty tiadeg are cained on Syzian has long been m 
repute for its taiineues and inauufactmes of leather 
(£20,000 annually) Ssveial flour-miUs and othei manu- 
factures have recently sprung up The town is connected 
by rail witli Penza and Moishan&k in the west, and with 
Orenburg in the east, and much giaiu is exported, timber 
is brought from the upper Volga, and manuJfactiiied wares 
from Nijm-Novgorod In 1882 the goods shipped from 
Syziau and Batiaki (a poit on the Volga) were valued at 
£153,540 In the same year the giam and othei wares 
sent by rail exceeded one million cwts Syzran is a badly 
built town, most of the houses being of wood 
SZABADKA (German, Mmia-Tlmmoftel), a royal free 
town of Hungary, in the county of Bhcs, on Lake Palics, 
in 46° 8' H lat and 19*’ 42' E long It is the centre of an 
immense agricultural distiict and has little claim to special 
distinction There aie a chamber of advocates, an upper 
gymnasium, a state training institute for governesses, and 
an industrial and comineicial school The population 
(61,367 in 1880) was about 63,500 in 1885, mostly Hiin- 
gaiians, but paitly Eunyevhczs (a bianch of Servians) 
SZARVAS, a town of Hungary, on the Koios, m the 
county of Bekes, is a place noted for the wealth of its 
peasantry and the excellence of its breed of horses The 
population was 22,504 in 1880, and about 24,000 in 1886, 
clueiy Slovaks, but ail speaking Hungaiian 
SZATMAR-lSriilMETI, a loyal free town of Hungary, in 
the county of Szatmdr, is situated on the rivei Szamos and 
the Hungaiian Noiih-Eastern Railway, in 47° 49' H lat 
and 22° 51' E long It is the seat of a Bomaii Catholic 
bishop and has a seminary, a male and female nonnal 
school, and seveial Government offices The town has a 
consideiabie trade m wine and wood The population num- 
bered 19,708 in 1880, and about 22,000 in 1885 They 
are mostly Magyars, and by religion Romanists, Pio- 
testants, and Greeks m almost equal proportions 
SZEGEDIN, a royal free city of Hungary, second 
only to Budapest, is situated on both banks of the Theiss 
at the influx of the Maros, in 46° 16' N lat and 20° 10' E 
long , in the county of Csongidd It is a great centre of 
the commeice and agriculture of the Alfold, has a Roman 


Cathohc gymnasium, a state leal school, and a libiary 
with about 80,000 volumes Theie are a Fianciscan, a 
Piaiist, and a Mmoiite convent, and a large hospital, as 
weU as vaiious Government ofSces, a supeiioi law court, 
and a ehauibei of advocates The innei town consists of 
fine bioad streets and laige squares adorned with many 
palatial edifices, but the suburbs, inhabited by the peas- 
antry, are little sujieiioi to oidinaiy Hungarian villages 
The liver is spanned by a lailway budge of stone and a 
fine suspension budge Szegediii possesses factories ot 
soap, soda, matches, caudles, leather, and spirits, steam 
and saw mills, and salt and tobacco magazines It is 
the chief seat of the mamifactme of 'papula (a kmd of 
pepsiciim) and of a jiastiy tarhonya, both largely expoited 
to all parts of the woild Duung the summer the ship- 
ping tiade IS very busk, especially in corn and timber 
tSzegedul is an unpoitant station on the Alfold-Frume and 
the Austiian-Eungaiian State Railways, and is a tei minus 
of the Arad-Csauctd Railway The inhabitants in 1880 
nnmbeied 73,675, and in 1885 76,600 (estimated), en- 
tirely Magyars 

Since the 15th ceiitmy Svegeclni 1ms been one ot the most jnoim- 
iicnt cities lu Hungaiy Eioin 1526 till 1686 it was lu poasossion 
of the Tuiks, who loitified it It is also rolouous for its many 
witchciaft trials In 1848 it sent stiong detaehmonts to tho 
national Hungaiian aimy In July 1849 tho seat of the Govern- 
inciit was tiansfeiied hithei foi a shqit tunc In Maich 1879 tho 
town was almost completely destioyod hy an iiinmlation In the 
leconstmction the site of the old loitiess was laid out as a puhlio 
gaiden 

SZENTES, a maiket town of Hiuigaiy, in the county of 
CsongrAd, on the loft bank of the Tlieiss, 30 miles north of 
SzBgodm It has a county-hall (1880) and a inonienade 
The mhabitants aie chiefly employed in aguciilimOj in 
biecdmg geese, and in fishing The population (28,712 in 
1880) numbered about 30,000 m 1885, all Magyars 

SZIGET (Mdrmmos-SAget), chief town of the county 
of Mfiirmaros m the north-east of Hungary, is the centre 
of a salt-minmg district, with mining and forcstiy lieacl 
departments The town lies in a valley winch abounds in 
picturesque scenery and is rich in mineral springs It has 
a county-hall, Protestant and Cathohc gymnasia, a convent, 
a nunneiy, and a training-school for toachors The popu- 
lation (10,852 in 1880) was about 11,200 m 1885 

SZOLHOK, the capital of the county of JdHz-Nagy- 
Kutt-Szolnok, Huiigaiy, is situated on the Theiss and tho 
Zagyva, and is the junction of four railways It can les 
on a busk trade in tobacco, salt, and especially in wood 
In 1880 the population (Magyars), chiefly Tldman Catho- 
lics, numheied 18,247, and in 1885 about 19,000 


ENn OE yoLtrioi TyvENTY-sEcoirn 


miNTEr) rou a & c buaok by nmll & oo and b & ji olauk, EniNBunan 



Ency clopasdia Brit annica. 

VOL. XXII (SIB-SZO). 

Total number of Articles, 575 

PRINCIPAL CONTENTS. 


SIBERIA P A Kpopotkine 

SICILY E A FiicrMAN, DCL, LL D , Regius 
Piofessoi of Modem. History, Univeisity of Oxford, 
and Geopgl G Chisholm, M A , B Sc 
SICYON W M Ramsay, M A, Piofessoi of Humanity, 
University of Aberdeen 

SIDHEY, ALGERROH Osmund Airy, Editor of “ The 
Laudeidale Papers ” 

SIDNEY, SIR PHILIP Wm Minio, M A , Professor 
of Logic, University of Abeideen 
SIEMENS Piof J A Ewing 
SIENA Piof Cesaue Paoli, Eloience 
SIERRA LEONE H A tYLESiLii, Editor of “The 
Scottish Geogiaiihical Magazine ” 

SIGHTS Col Eaudley Maitland, R A , Supei- 
intondent, Royal Gun Factory, Woolwich 
SIGNALS, NAYAL Capt C A G Bridge, R N 
SIGNORELLI W M Eossei 11, Author of “Lives of 
Famous Poets ” 

SILESIA J F Muirhead, Beilin 
SILIUS ITALIOUS J S Reid, D Litt 
SILK James Paton, Curatoi, Galleries of Art, Glasgow 
SILLIMAN Arthur W Wright, Professor of Mole- 
ciilai Physics and Chemistry, Yale College 
SILURIDiE Albert Gunther, M D , Ph D , F R S 
Authoi of “Tho Study of Fishes,” 

SILYER W DirTMAR, LL D , FES, Professor of 
Chemistiy, Anderson’s College, Glasgow, and Alex 
Del Mar, Antlior of “A Ilistoiy of tho Piecious 
Metals ” 

SILVESTER T A Archer 

SIMON MAGUS Rev Adobe Harnaok, D D , Pio: 

fessoi of Church Histoiy, Univeisity of Maibuig 
SIMON, RIOHARD Rev F Orombie, D D , Professor 
of Divinity, Univeisity of St Aiidiews 
SIMONY James Williams, B C L , Bamsiei-at law 
SINAI Pi of Albrecht Sooin, Univeisity of Tubingen 
SIND Majoi Geneial Sii Frederiok J Goldsmid, 
K 0 S I , 0 B 

SIREDON J T Cunningham, B A , Fellow of Uni- 
veisity College, Ox-foid 

SISTAN Majoi-Geneial Sii F J Goldsmid 
SIXTUS Richard Garnett, LL D 
SKELETON St George Mivart, M D , Ph D , 
F R S 

SKIN DISEASES. J 0 Aei^leok, M D 
SKUNK Oldeield Thomas 

SLATE Donald Campbell, M D , F S A , Balla- 
chiilish, Aigyllshiie 

SLAVERY J K Ingram, LL D , Libiaiian, Trinity 
College, Dublin 

SLAVS. W R Moreill, 11 A , Authoi of “Slavonic 
Litoiatuio ” 

SLEEP J G M 'Kendrick, M D , FES, Piofessor 
of Physiology, University of Glasgow 
SLOTH Prof W H Flower, LL D , F R S , Director 
of tho Natmal Histoiy Department, Biilish Museum 
SMALLPOX J. O Afeleoic, M D 


SMELL Piof M ‘Kendrick 
SMITH, ADAM J K Ingram, LL D 
SMITH, JOHN Edward Arber, Piofessor of English, 
Itlason Science College, Biimingham 
SMITH, SYDNEY Prof Minto 
SMOKE ABATEMENT Opme Masson, M A , B Sc , 
Piofessor of Chemi=-try, Univeisity of Melbourne 
SMOLLETT Piof Minio 
SMYRNA Prof W M Rams 4 .y 
SNAKES Albert Gunther, M D 
SOAP Prof DittmaIv and James P'VTON 
SOCIALISM Thomas Kirkup, M A 
SOCIETIES II R Tedder, F S A , Libraiian, Athen- 
8211111 Club, London 

SOCINUS Rev Alex Gordon, M A 
SOCRATES Henry Jackson, Litt D , Fellow and 
PrseleetoT in Ancient Philosophy, Trinity College, 
Oamhiidge 

SOCRATES (HISTORIAN) Prof A Harnack 
SODIUM Piof Diitm\r and J Paton 
SOKOTO Joseph Thomson, Authoi of “Thiough 
Llasai Land ” 

SOLOMON ISLANDS Baron Anatole ton IIugel, 
Cmatoi of Museum of General Aicliceology, Univei- 
sity of Cambiidge 

SOLON Rev W J Brodribb, M A 
SOMALI A H KeanLj B A, Piofessoi of Hindustani, 
Univeisity College, Loudon 
SONNET Theodore Watts 
, SOPHISTS Henry Jackson, Litt D 
SOPHOCLES Lewis Campbell, LL D , Professor of 
Gieek, Univeisity of St Andrews 
SOUDAN Piof Keane 

SOUNDING W E Hoyle, MA, “Challenger” 
Expedition Office 

SOUTH AUSTRALIA James Bonwick, Authoi of 
“The Lost Tasmanian Race ” 

>SOUTH CAROLINA ^Y Simons, late Supeiintendent 
of Schools, Chaileston, S C 
SOZOMEN Piof Harnack 
SPAIN— 

Geography and Statistics G G Chisholm, B Sc 

History Rev W J Brodribb, M A , and Richard 
Lodge, M A , Fellow and Tutoi of Brasenose Col- 
lege, Oxford 

Language and Literature Alfred Morel-Fatio 
SPARTA Rev W J Brodribb 
SPECTACLES Alex Bruoe, M A , M D 
SPECTROSCOPY Arthur Schuster, Ph D , F R S , 
Piofessor of Aiiphed Mathematics, Owens College, 
^laiichestei 

SPEECH SOUNDS A J Ellis, B A , F R S , Author 
of “Early English Pionunciation ” 

SPENSER Piof Minto 
SPEUSIPPUS PIenby Jackson, Litt D 
SPINOZA Andrew Seih, M A , Piofessor of Logie 
and Philosophy, Univeisity of South Wales 
SPIRITUALISM Mis Henry Sidgwiok 



2 


SPIUZBERGE^T P A KropoTiasrr 
SPOHR AY S lioo'K&TKO, Autlioi of “Geneial His 
toi y of Music ” 

SPONGES AY J Soi.LA'?, LL D ^ Professoi of Geo 
logy and Mineralogy, Umversity of Dublin 
SQUAPJNG THE CIRCLE TH0ar4.s MniP, LL D 
SQU IRPvEL Oldi irnn Teoma-i 

STAEL Gno Saiutsbuuy, MA, Autbor of “ Short 
Histoiy of French Literature ” 

STAIR, YISCOXJRT ASneas J G Mackay, LL D 
STAAIAIERIRG Prof M'Keadeick 
STANLEY Veiy Rev G Geakviele Beadley, D D , 
Dean of AYestnnnster 
STARCH James Patom 

STAR GHAAIBER G AY Piiothepo, AI A , Tutor 
and Leeturei in History, Kdng’a College, Cam- 
bridge 

STATE OFFICERS F Duummonb 
STATISTICS AYynnakd Hoopeu, M A 
STATIIJS J S Reid, D Litt 
STATUTE James AAbiLrAMs 

STEAM-ENGHSTE J A Eivinu, B Sc , Piofessoi of 
Engineeiing, University College, Dundee 
STEELE Piof AIinto 
STEIK J F Muibhe^d 

STEPHENS Abthdr A Tilley, AI A , Fellow of 
King’s College, Cambridge 
STEREOSCOPE Piof AI'Kbndbicic 
STERKE Prof AIinto 

STEVINUS Prof AIoritz Oantoe, Ph D , UniYersity 
of Heidelbeig 

STEAYART, DUGALD Prof Sbeh 
STIGAIATIZATION Alex AIacalister, Af D , F R S , 
Piofessoi of Anatomy, University of Cambridge 
STOCK EXCHANGE AY P Haepek 
STOOKHOLA f Dr Hans Hildbbeand, Stockholm 
STOICS R Deew Hioks, AI A , Fellow and Lecturer, 
Trinity College, Cambridgo, 

STOAIACIT, diseases OF J 0 Affleck, M D 
STORK Alfexd Hewton, F R S , Piofessor of Zo 
ology, Univcisity of Cambridge 
STRABO AA’'m Ridgeway, AI A , Professor of Greek, 
Queen’s College, Coik 

STRAFFORD Piof S Rawson Gaedinee, LL D , 
Autlioi of “The Great Civil War ’’ 

STRAUSS Rev J F Smith 

STRENGTH OF AIATERIALS Prof J A Ewino 

STUARTS T F Henderson 

SUGAR Prof Dittmar and J Pat on 

SUICIDE AYynnaed Hooper 

SULLA Rev AY J BRonRinn 

SULPHUR Prof Ditimae 


SUMATRA H A AA'eester 
SUxAlAIARY JURISDICTION James AYilliams 
SmiPTUARY LAAYS J K Ingrvm, LLD 
SUN J Norman Lockyer, FES, Author of 
“ Chennetiy of the Sun ” 

SUNDAY James AYilliams 

SUNNITES AND SHITTES The late YUlhelm 
Spipta-Bey and Piof A Muller, Umveisity of 
Konigsbeig 

SUNSTROKE J O Affleck, M D 
SURFACE Arthur Cayley, D0L,LLD,FRS, 
Sadleiian Piofessor of Puie Mathematics, Univeieity 
of Cambiidge 

SURGERY' John Chiene, M D , Professor of Surgeiy, 
Umveisity of Edinburgh , Charles Chlighton, 
M A , M D , F M Caird, MB, CM, and 
Aethub ay Hare, M B 

SURVEYING General J T AYalkbr, RE, C B , 
LL D 

SUSSEX F E Sawyer, F S A 

SWAN Piof A NEwroN 

SWEATING SICKNESS J F Payne, MD 

SAVEDEN— 

Geogeaphy and Statistics Piofs H H Hilde- 
brandsson, P T Clbye, and F Kjfllman, Upsala, 
and Dr A WiRitN and J F Nystrom, Upaala 

History James Sime, M A 

Literature E AY Gosse, Authoi of “Literature 
of Noithern Euiope ” 

SAYEDENBOEG Eev J F Smith 
SWIFT Richard Garneti, LL D 
SWIMMING H F Wilkinson and Wm Wilson 
SWINE Piof AY H. Flower 
SWITZERLAND— 

Geogratiiy AND Statistics Rev W A B Coolidge, 
M A , Editoi of “The Alinno Jouiiial,” and IT A 
Wbbstlr 

History Rev W A B Coolidge 

Literature JAMEb Sime 

SWORD Frederick Pollock, LL D , Coiims Pro- 
fessor of Juiispiudence, Umveisity of Oxfoid 
SAYORD-FISH A Gunther, M D 
SYDENHAIir Charles Creighton, M D 
SYDNEY Andrew Gariian, Editoi of the “ Herald,’’ 
Sydney 

SYRACUSE Bov W J Brodrihb, G G Chisholm, 
&c 

SYR-DAEIA P a Krodopkine 
SYRIA Piof A SociN 

SYRIAC LITERATURE Wm Wrighi, LL D , Sir 
T Adams Piofessor of Aiabio, University of Caiu- 
biidge 











